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GENERAL DESCRIPTION 

Aim

Senior officer training and education is aimed at forming the basis of ship management in maritime trade. The ship’s officer shall be able to join the crew of any merchant ship as a senior officer and after requisite seagoing service obtain maritime trading certification as chief engineer and/or master. Working as a senior officer, he/she shall be capable of taking charge of all operations on board a ship and performing these tasks in consideration of existing rules and standards for social relations, safety, environmental protection and occupational safety. 

The purpose of management level training for senior officers is for the graduate to:

· be able to attend to the managerial tasks involved in performing his/her duties as a ship’s officer at a senior level, including the performance of safety and environment operations,

· develop his/her proficiency in

· cooperation

· acquisition of knowledge on technical/professional topics

· taking correct measures in critical situations

· demonstrate responsible management behaviour

· demonstrate professional as well as social flexibility.

Furthermore, the ship’s officer (chief engineer) shall, after completed training and education, meet the requirements of the STCW 95 Convention in order to obtain certification of  “Management Level” after requisite seagoing service and in compliance with chapter III/2 of the Convention for merchant ships powered by main propulsion machinery of 3,000 kW propulsion power or more. Moreover he/she shall:

· be capable of managing the operation and maintenance of offshore electric and engineering plants,

· acquire the theoretic basis for obtaining an electrician’s authorisation

· acquire the theoretic basis for obtaining a boiler attendant’s certificate and a refrigeration service authorisation. 

After completed training and education, the ship’s officer (master) shall meet the requirements of the STCW 95 Convention in order to obtain certification of “Management Level” after requisite seagoing service and in compliance with chapter II/2 regarding merchant ships of 3,000 gross tonnage or more, including:

· be capable of organising cargo handling and stowage,

· be capable of organising the administrative operation of a merchant ship

· be capable of organising emergency preparedness, including medical treatment on board a merchant ship.

Furthermore, the ship’s officer (Dual Purpose Master) shall after completed training and education, including requisite sea seagoing service, meet the requirements of the STCW Convention so that, after required seagoing service, certificates can be issued for “management level” in compliance with chapters II/2 (for merchant ship of 3,000 gross tonnage or more) and III/2 (for merchant ships powered by main propulsion machinery of 3,000 kW propulsion power or more plus:

· be capable of managing the operation and maintenance of shore-based electric and engineering plants

· acquire the theoretic foundation for obtaining a boiler attendant’s certificate and a refrigeration service authorisation 

· be capable of organising cargo handling and stowage

· be capable of organising the administrative operation of a merchant ship

·                                                                                                                                                                                                                                                                                                 be capable of organising emergency preparedness, including medical treatment on board a merchant ship.

The objectives are considered by the theoretic education, which is based on the student’s practical experience as a ship’s officer and which:

· by means of the applied teaching methods will motivate the student for further training and education

· will develop the student to independently be able to acquire knowledge and be active in his/her own learning

· goal-directed will qualify the student as a problem solver focusing on information retrieval and acquisitioning as well as develop his/her skills in management and teamwork

· will qualify the student in applying information- and communications technology as a natural tool

·  will focus on the development of leadership competence

Qualifications

The following qualifications are required for admission to the senior officer training and education:

· completed junior officer training and education and approved seagoing service of minimum 12 months as ship’s officer served under conditions requiring maritime trading certificate of third mate and/or officer in charge of an engineering watch or higher education than prescribed

· completed machinist training and approved seagoing service of minimum 12 months served under conditions requiring maritime trading certificate of officer in charge of an engineering watch or higher education than prescribed. Furthermore, the student shall have completed a supplementary course of 6 months’ duration at an approved maritime training centre plus preparatory schooling equivalent to Sixth form college C-level (GB)/high school (USA) in the subjects mathematics, physics and chemistry

· completed home-trade master training and approved seagoing service of minimum 12 months served under conditions requiring maritime trading certificate of third mate or higher than prescribed. Furthermore, the student shall hold preparatory schooling equivalent to Sixth form college C-level (GB)/high school (USA) in the subjects mathematics, physics and chemistry.

Other qualifications

In order to be admitted to the module “Advanced technical & electrotechnical engineering”, minimum 6 months’ approved seagoing service is mandatory served under conditions requiring maritime trading certificate of officer in charge of engineering watch or higher education than prescribed.

In order to be admitted to the module “Ship’s operations, technical & administration”, minimum 6 months’ approved seagoing service is mandatory served under conditions requiring maritime trading certificate of third mate or higher education.

Educational framing

The training and education programme is split up into modules with a syllabus attached to each module

(Official duration of the study programme for the module in question is quoted in brackets)

· Ship- & engineer management (1 semester/20 weeks)

· Advanced technical & electrotechnical engineering (1 semester/20 weeks)

· Ship’s operations, technical & administration (1 semester/20 weeks)

· Electrician’s authorisation (1 semester/20 weeks)

· Electric power plant operation (0.5 semester/10 weeks)

· Ship management (0.5 semester/10 weeks)

· Ship manager’s project (0.5 semester/10 weeks).
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Senior officer training is available in three tracks: Chief engineer, Master mariner and Dual Purpose Ship’s manager.

The requirements for passing the  senior officer examination as Chief engineer are to complete:

· Ship- & engineer management

· Advanced technical & electrotechnical engineering

· Electrician’s authorisation

The requirements for passing the senior officer examination for Master mariner are to complete:

· Ship- & engineer management

· Ship’s operations, technical & administration

· Ship management

· Master mariner’s project

The requirements for passing the senior officer examination for Dual purpose Ship’s manager are to complete:

· Ship- & engineer management

· Advanced technical & electrotechnical engineering 

· Ship’s operations, technical & administration

· Electric power plant operation

· Ship manager’s project

Taxonomy

The taxonomy specified in the attached annex 1 (classification of training objectives) applies to purpose and objectives.

Evaluation and tests

With the exception of the modules “Electrician’s authorisation”, “Master mariner’s project” and “Ship manager’s project” either “Internal” or “Test” is stated under the evaluation method described for each subject in the training programmes. “Internal” meaning: The training college decides how to conduct evaluation; e.g. evaluation takes places continuously or by holding tests in general proficiency. “Test” meaning: The evaluation must include the passing of a test/examination. Tests are worked out and implemented by the training college. At least one external examiner – who is not responsible for the training programme worked out for the student - shall participate in the assessment of the test results.

At the closure of a module – with the exception of “Electrician’s authorisation”, “Ship management”,“Master mariner’s project” and “Ship manager’s project”, the training college enters the student for a test. The tests will be conducted as an operative interview with two external examiners, who will work as questioning examiners as well. Tests in modules “Electrician’s authorisation”, “Master mariner’s project” and “Ship manager’s project” will be conducted in compliance with the specific rules laid down for these subjects.

Task distribution for ship’s officer training:

The training college is responsible for

· organising and implementing the training and education plus appurtenant evaluations in compliance with the training and education programme

· conducting conclusive evaluations in accordance with the guidelines laid down in the training and education programme

· carrying out internal quality control and –development

The Danish Maritime Authority is responsible for

· working out and maintaining training programmes

· conducting tests

· auditing training colleges

· approving optional subjects.

MODULE: SHIP- & ENGINEER MANAGEMENT

Purpose

The purpose of the module is to educate the student to undertake managerial tasks regarding the day-to-day operations on board a ship. This implies communication, attention to crew safety, health and environment as well as to ship safety, operation and maintenance.

Duration

The official duration of the study programme is 1 semester.

Module subjects

Safety management

Engineer management

Maintenance management

Communication and English

Geography and cultural sociology

Materials- and strength knowledge

Crew resource management

Subject: Safety management for senior officers
Purpose

The ship’s officer is to acquire the practical and theoretic skills required to be in charge of safety on board a merchant ship, including planning and evaluation of emergency preparedness.

Objectives

After completed training and education the aim for the ship’s officer is to

· be familiar with elementary sound theory, including sound amplification,

· be able to understand the consequences of short and long term noise effects,

· be able to understand the principles of noise abatement,

· see to it that responsible behaviour is demonstrated on board under all circumstances,

· be able to understand the consequences of depositing waste products and pollutants in nature,

· be able to understand the risks involved in application of chemicals, including toxics,

· be capable of implementing shipping company policies on safety and environmental issues as well as inspiring the rest of the crew to comply with these policies,

· be capable of verifying the observation of national and international legislation, codes and standards plus instructions from the shipping company or other partners,

· be able to examine the ship’s safety management system with a view to analysing its efficiency and report deviations from the instruction imposed by the shipping company,

· be able to register and analyse accidents and “near-miss” situations with a view to improving the safety of the ship,

· be capable of planning and organising protection of persons on board in emergencies,

· be capable of planning and organising the preparedness of the ship in connection with average and accidents, including evaluation of safety drills,

· be capable of planning and organising adequate directions for persons on board regarding the safety, environmental protection and occupational safety, emergency- and safety equipment including use of personal protective clothing and equipment,

· be capable of planning and organising maintenance of emergency- and safety equipment including use of personal protective clothing and equipment,

· be able to act as a member and as chairman of the safety committee

· plan and organise preparation and employment of workplace assessments (APV) and workplace directions (APB),

· analyse the psychological and chemical working environment 

· concerning protection of the marine environment:

· be familiar with cycles and balances of nature, including factors that may affect this balance

· understand the causes and effects of water- and air pollution,

· be familiar with techniques for the purification of polluted water and air,

· be able to analyse the ship’s procedures and directions for preventing pollution

· be able to analyse the ship’s procedures and directions for cargo transports labelled “marine polluting”,

· be capable of applying the ship’s emergency plan, in case of a pollution accident, including oil spill and chemical pollution 

· concerning cargo presenting a risk to the safety and/or the environment:

· have an understanding of the impact of this cargo on the safety of the crew and the ship

· be capable of arranging, working out and performing adequate directions for persons on board, including directions on usage of safety- and emergency equipment.

Evaluation

Test.

Subject: Engineer management

Purpose

The ship’s officer is to acquire the practical and theoretic skills required for taking charge of engineering operations on board a merchant ship, including planning and evaluation of the day-to-day running of the ship. 

Objectives

After completed training and education the aim for the ship’s officer is to

· have an understanding of the most significant types of costs in relation to ship engineering plus have an understanding of how to minimize them

· have an understanding of ships’ and shipping company accounts, including company profitability, earning power, available funds and solvency

· have an understanding of the state of maritime business on the market 

· be able to account for budgeting as a management tool on ships

· be familiar with the principles of quality control and common standards – including standards on environmental protection

· be familiar with process and project management as well as with logistics

· have an understanding of the corporate organisation of the shipping company, including built-in managerial processes and cultural impact 

· have an understanding of the interaction between different departments, functions, groups and persons of a company, especially of a shipping company and on board a ship

· be capable of arranging the building of an efficient organisation on board a ship

· concerning repairs and maintenance:

· be capable of planning and organising purchase of stores and bunkers in compliance with company policies and directions

· be capable of planning and organising ordinary maintenance of ship and equipment and in this connection be familiar with maintenance programmes and the application thereof

· have an understanding of different values on the relationship between the ship owners and the collaborators on the ships

· have an understanding of the work and roles of common formal cooperate bodies

· be capable of planning and organising the day-to-day running of the ship, including division of labour and working out watch schedules in consideration of resting time regulations and human resources

· be able to understand the construction, mode of operation and works of sludge treatment plants

· be able to understand the construction, mode of operation and works of purifying plants  for air, exhaust air and flue gas

· be able to apply relevant local, national and international environmental regulations

· be capable of keeping an account of the ship’s environmental balance.

Evaluation

Test. 

Subject: Maintenance management

Purpose

The ship’s officer is to acquire the practical skills in performance control and maintenance knowledge required for performing his duties as maintenance manager

Objectives

After completed training and education the aim for the ship’s officer is to

· be able to use vibration measuring and –analysis for elementary state control

· be capable of selecting  suited non-destructive testing methods (NDE) and tools for determination of maintenance status

· be able to decide which maintenance strategies (methods) will be appropriate to apply in common situations

· have an understanding of the signification of maintenance standards, maintenance key figures and maintenance benchmarking 

· have an understanding of the relation between maintenance and economy

· be familiar with economic systems, including life cycle costs

· have an understanding of concepts of reliability and availability in connection with maintenance 

· in cooperation with the technical organisation of the shipping company be capable of planning and organising docking and major repairs

· be able to select suited administrative tools for maintenance management

· be able to supervise docking and major repairs

· be able to evaluate the course and the results of docking and major repairs

· be familiar with common philosophies such as RCM (Reliability Centered Maintenance) and TPM (Total Productive Maintenance)

· have an understanding of class-, insurance- and authority requirements in connection with maintenance

· be capable of planning and organising maintenance and repair management, including resource management

· be capable of planning and organising inspections of ships – including preparation of state reports on tanks, holds and equipment.

Evaluation

Internal.

Subject: Communication and English

Purpose

The ship’s officer is to acquire the skills required in oral and written communication in Danish and English in order to attend to his/her duties as a senior officer on a merchant ship.

Objectives

After completed training and education the aim for the ship’s officer is to

· be able to give an account of and evaluate written working- and safety procedures and be able to plan and demonstrate directions for these applied procedures

· be capable of giving orders in a clear and comprehensible manner

· be capable of working out reports and common occurring letters

· be capable of applying common publications including technical manuals used on merchant ships

· be capable of planning and organising communication procedures in connection with

· emergencies

· search

· average and salvage operations

· damages to ship and cargo

· accidents, including human injuries and pollution catastrophes

· inspection and surveys

· be capable of carrying out negotiations and talks on the operation and maintenance of the ship .

Evaluation

Test.

Subject: Geography and cultural sociology

Purpose

The ship’s officer is, in his/her capacity of senior officer on merchant ships in international service, to make allowance for existing cultural and social circumstances and differences on board and when calling at foreign ports.

Objectives

After completed training and education, the aim for the ship’s officer is to

· concerning countries within the interest area of maritime trading:

· have an understanding of the civics of other nations

· have an understanding of customs and practice, values and religions of other nations, including the significance of these topics to:

· the teamwork on board the ship

· the cooperation from ship to shore 

· the social relations.

Evaluation

Internal

Subject: Materials- and strength knowledge

Purpose

The ship’s officer is to acquire knowledge of the composition, properties and strengths of materials, including familiarization of the limitations of applied materials and of suitable methods of preservation. Furthermore, the ship’s officer is to be able judge the state of the machinery components on the basis of material tests, measurements and visual control.

The person in question is to acquire knowledge of material tensions in statically determined constructions and in pressure tanks, with a view to performing service and repair of engine plants without jeopardising the plant and the surroundings.

Objectives

After completed training and education, the aim for the ship’s officer is to

· be able to understand different static and dynamic load forms, which materials and constructions are subjected to, including how the outer forces and the value of the moments influence the extent and the variation of tension in the material

· be able to understand the significance of materials’ composition, heat treatment and design in relation to their resistance towards external influence

· be familiar with the most important material testing- and controlling techniques.

Evaluation

Internal.

Subject: Crew resource management

Purpose

The student is to acquire the basic qualifications in management and teamwork required in order to – in his/her capacity as member of the senior executive group of a merchant ship - act as a promoter of efficiency, motivation and crew teamwork, as well as to ensure that the critical processes of the ship are always attended to by qualified personnel.

Objectives

After completed training and education, the aim for the ship’s officer is to

· be familiar with personality formation and development combined with an understanding of how to apply this knowledge in relation to management 

· have an understanding of how to assess the qualifications of the individual crew member in relation to a given task as well as to the progressing of programmed training 

· have an understanding of ethics and values in relation to the social interactions on board

· have an understanding of the role of the leader in relation to the personal and professional development of the individual crew member

· be familiar with conflict resolution

· be familiar with the causes of stress, how it affects people and how it is dealt with

· have an understanding of expedient leader behaviour towards crew members in personal crisis

· have an understanding of expedient leader behaviour during emergencies and crisis situations on board ships, as well as how to train the crew in handling such circumstances in the best possible way.

Evaluation

Internal.

MODULE: ADVANCED TECHNICAL & ELECTROTECHNICAL ENGINEERING
Purpose

After completed training and education, the ship’s officer is to have obtained the knowledge of major technical plants required for processing and assessing the functional and operational interactions in relation to the optimizing of safety-, operational-, economic-, environmental- and maintenance conditions.

Duration

The official duration of the study module is one semester.

Subjects included in the module

Pump- and compressor technology

Climate engineering

Refrigeration

Combustion- and steam technology

Advanced electrotechnology

Electric machinery

Electronics

Subject: Pump- and compressor technology

Purpose

The senior officer is to acquire the theoretic knowledge of pumps, compressors and belonging systems required in order to take charge of the operation and the maintenance of these in a responsible manner plus to ensure the reliability and business economical function of these without jeopardising the surroundings.

Objectives

After completed training and education, the aim for the ship’s officer is to
· be able to understand the functional principles of displacement pumps and centrifugal pumps

· be capable of applying pump- and fluidics theory in connection with transportation of liquids and suspension

· be able to demonstrate risk of cavitation and carry out necessary rectification, plus to be familiar with “Net Positive Suction Head” NPSH,

· be able to analyse a given operational situation and state the business economical and technical engineering options for optimisation

· be capable of applying the principles of distributed control of mass current

· be able to understand the principles for the use of pumps in parallel- and serial coupling application

· be able to understand the functional principles of displacement-, axial- and centrifugal compressors

· be capable of applying pump-, fan- and plant characteristics

· be capable of applying thermodynamic laws for gas compression and gas flow, including cooling

· be able to demonstrate stalling risk and remedy when needed. 

Evaluation        
Test.

Subject: Climate engineering

Purpose

The ship’s officer is to acquire the theoretic knowledge of climate engineering required in order to take charge of operation and maintenance of air-conditioning plants, including adjustment of the plant, so that a specified indoor climate is maintained, and the plant is working reliably and with the optimal economy.

Objectives

After completed training and education, the aim for the ship’s officer is to
· be capable of applying thermodynamic laws in connection with transportation and air processing

· be able to understand the significance of indoor climate to man’s comfort

· be able to understand the changes, which atmospheric air is submitted to in air-conditioning plants 

· be familiar with the components and air channel systems of air-conditioning plants, including fire protection

· be familiar with the principles of ventilation and the injection of air into a room

· be able to understand the principles of service and setting of ventilation plants’ distributed control- and  protection systems

· be familiar with climate hygiene.

Evaluation

Test.

Subject: Refrigeration

Purpose

The ship’s officer is to acquire the knowledge of refrigeration and refrigeration service required in order to take charge of the operation and maintenance of refrigeration plants in a responsible manner on board a ship as well as ashore, so that these plants are running reliably and with optimal economy without jeopardising the surroundings and with the least possible damaging impact on the environment.

Objectives

After completed training and education the aim for the ship’s officer is to

· be able to understand the refrigeration process, including evaporation, compression and condensation

· be familiar with the design of typical refrigerating plants, including one-step plants, two-step plants and plants with economiser
· be familiar with cooling- and freezing techniques (silent refrigeration, forced air circulation, dry evaporators and flooded evaporators)
· be able to understand the physical and chemical properties of refrigerants and their impact on the environment
· be able to understand the structural principles for evaporators, compressors and condensers
· be able to understand the significance of the evaporator to the equalisation of temperature as well as to the humidity of freeze compartments
· be able to understand the principles of service and adjustment  for the distributed control system and the safety system
· be capable of analysing the operational state of a refrigerating plant, including understanding the significance of the evaporation- and condenser pressure for the compression power and the volumetric efficiency
· be capable of applying diagrams for refrigerants
· be capable of computing the efficiency of evaporator, compressor and condenser as well as tabulate heat balance for refrigerating plants
· be capable of applying equipment for charging and discharging of refrigerating plants, without risking refrigerant leakage into the atmosphere
· be familiar with legislation, notices and technical directions regarding refrigerating plants.
Evaluation

Test.

Subject: Combustion and steam technology

Purpose

The ship’s officer is to acquire the theoretic knowledge required of combustion of oil, coal and natural gas as well as steam boilers and turbines in central and decentralized power plants and industrial plants in order to take charge of the operation and maintenance of these plants in a responsible manner, so that they are working reliably and economically without hazard to the surroundings and with the least possible damage to the environment.  Furthermore, the person in question is to acquire basic knowledge of gas turbine plants.

Objectives

After completed training and education the aim for the ship’s officer is to
· be capable of applying specification data for fuels

· be able to understand combustion theory in connection with combustion of oil, coal and natural gas, including be familiar with combustion chemistry and equilibrium principles

· be able to understand the principles of boilers oil-, coal- and gas stoking systems together with combustion air systems

· be capable of analysing the operational conditions for boiler plants, including applying calculations in relation to combustion, heat transmission and steam formation

· be able to understand the mode of operation and working methods of typical steam boilers and of major boiler plants ashore

· be capable of applying Mollier’s diagram for aqueous vapour in connection with steam turbine processes, including computing of damp turbine output and tabulation of heat balances

· be familiar with the principles of construction for steam turbines, including nozzles and vane systems, and be able to understand the mode of operation of steam turbines

· be able to compare the real thermodynamic process of steam turbines to ideal thermodynamic  changes 

· be able to understand the principles of steam-, free-water-, supplementary feed- and condensation systems building

· be able to understand the principles of boiler- and turbine plants’ distributed control systems and safety systems

· be capable of analysing the following modes of boiler plant operation: Condensation-, tapping- and back-pressure operation

· be able to understand the significance of the  water quality to the operation of a boiler plant

· be able to understand the principles of water treatment-, and condensate filtering plants

· be able to understand the principles of construction for operation of hot water- and hot oil plants

· be able to understand the principles of construction and operation of evaporators

· be able to understand the principles of construction for gas turbines, their mode of operation, design and field of application

· be skilled in servicing boiler- and turbine plants under normal circumstances as well as under extreme circumstances. The skills may be acquired by participating in for instance simulator training

· be familiar with legislation, notices and technical directions concerning steam boiler plants.

Evaluation

Test.

Subject: Advanced electrotechnology

Purpose

The ship’s officer is to improve on former acquired electrotechnical knowledge in the fields of circuit theory, general electrotechnology and electro chemistry in order to achieve the qualifications for the conduct of tests, trouble-shooting and maintenance of electrical equipment.

Objectives

After completed training and education the aim for the ship’s officer is to
· be able to account for electric and magnetic field theories in connection with performance of technical tasks

· have an understanding of the charging and discharging, the differentiation- and integration networks and frequency-dependent voltage dividers (RC-links) of condensers

· be familiar with the connection and disconnection of coils plus problems in this connection

· be capable of analysing composite 1- and 3-phased A.C. circuits as well as carrying out relevant calculations on these circuits

· be capable of analysing unsymmetrical loads on 3-phased A.C. circuits and carry out calculations in this connection

· have an understanding of the technical aspects concerning

· Kelvin effect  

· variable reactance

· curve types with over-harmonious oscillations

· have an understanding of electrotechnical and electrochemical conditions in relation to electrolysis, the electrochemical series of metals, galvanic corrosion and cathodic protection

· be capable of applying the  principles of bridging in D.C. and A.C. circuits at bridging 1- and 3-phased A.C. systems.

· have an understanding of the mode of operation of instrument transformers and tongs.

Evaluation

Test.

Subject: Electric machinery

Purpose

The student is to improve on former acquired electrotechnical knowledge of electric machinery

in order to achieve qualifications for machinery selection and performance of tests, trouble-shooting, repairs and maintenance.

Objectives

After completed training and education the aim for the ship’s officer is to
· be capable of analysing the operational characteristics of D.C. machinery as motors, based on knowledge of design, starting conditions and other characteristics

· be capable of analysing the operational characteristics of synchronous and asynchronous machinery as generator and motor, based on knowledge of design, components, mode of operation and other characteristic

· have an understanding of the connection of A.C. motors to 1-phased A.C. grid, including the operational characteristics of the motors

· be familiar with the principles of construction and the operational characteristics for special motors, including step motors

· be capable of applying relevant methods for D.C and A.C. motor speed control and instantaneous control, and working out calculations in this connection

· be capable of analysing the operational characteristics of transformers based on knowledge of design, components, mode of operation and other characteristics, including couplings and parallel operation.

Evaluation

Test

Subject: Electronics

Purpose

The ship’s officer is to acquire sufficient knowledge and insight into applied electronic components to be capable of understanding the plants’ and associated components’ mode of operation – on the basis of manuals and flow charts. The ship’s officer is to perform the tests, trouble-shooting and maintenance of electronic equipment, which form part of control, distributed control and monitoring of industrial and maritime processing plants, in compliance with existing standards and regulations.

Objectives

After completed training and education the aim for the ship’s officer is to

· be familiar with linear and non-linear resistors

· be familiar with the causes and effects of transient overvoltage and electromagnetic interference

· have an understanding of structure, mode of operation and application of diodes and transistors in analogue and digital circuits

· have an understanding of the mode of operation, the terminal characteristics and fields of application for operational amplifiers in analogue and digital circuits

· have an understanding of the structure, mode of operation and application for controlled diodes 

· be familiar with the principal structure and mode of operation for amplifying instruments

· have an understanding of the structure and characteristics of one-phased rectifier circuits with controlled and non-controlled diodes, including average, ripple- and effective values plus stabilization techniques

· have an understanding of the structure and characteristics of three-phased rectifier circuits and current direction circuits with controlled and non-controlled diodes

· have an understanding of digital circuit structures, including applied logic elements

· be familiar with fire-alarm systems 

· be familiar with the principles of applied alarm systems on ships and in industry

· be familiar with electric and electronic circuits, which form a part of gyro- and log installations

· be familiar with electric and electronic circuits, which form a part of adjustable propeller-, steering gear- and stabilizer systems,

· be familiar with techniques for testing, troubleshooting and maintenance of analogue and digital circuits

· be familiar with screen-based operator systems.

MODULE: SHIP MANAGEMENT

Purpose

The ship’s officer is to acquire the skills required for taking charge of managerial tasks in the maritime trade and in relation to shipping. The education shall result in a further development of the ship’s officer’s independency and teamwork skills, his/her theoretic understanding and learning  and analysis abilities.

Duration

The official duration of the study programme is ½ semester.

Educational content and organisation

The education consists of a range of optional subjects, each of which accounts for a specified number of points. Some of the optional subjects are mentioned both in this module and in the module “Ship’s operations, engineering and administration”. One subject does, however, count one  time only. Maximum 20 points are attainable for one subject.

100 points equals a full time study for one semester. The student is to attain a minimum of 50 points in this module, regardless of the subjects completed in the module “Ship’s operations, engineering and administration”. The points are granted after satisfactory performance in the subject in question.

The training college is to offer a number of optional subjects, which will sum up to at least 75 points, to enable the student to choose between several optional subjects. The training college may stipulate minimum requirements for the number of participants requested to start a class.

The training college may offer the subjects stated in this training and education programme. Moreover, the college may define subjects of its own choice directed at the purpose. For each subject offered by the training college, the following shall be stated:

· purpose

· objectives

· special qualification requirements

· evaluation form (e.g. test, approval of reports etc.)

· the number of points attainable  (max. 20 points)

· special requirements for the qualifications of the teacher/instructor

The Danish Maritime Authority shall approve the suggestions for subject offered.

Subjects of this module

Docking

ISM-code, standards and auditing

Negotiating techniques

Negotiating techniques in English

Presentation techniques

Presentation techniques in English

Logistics

Hydrostatic calculations and stability books

Radio-navigation theory

Transportation of refrigerated cargo and refrigeration technology

Ro-ro passenger ships

Management of operations on oil tankers

Management of operations on chemical tankers

Management of operations on gas tankers

Shipping and chartering

Business economics

On board assessment

Subject: Docking
Points: 10.

Purpose

The ship’ officer is to acquire the knowledge of docking required to function as the representative of the shipping company during docking.

Objectives

After completed education the ship’s officer shall be capable of

· organising and registering common maintenance tasks and inspections prior to a docking, including steel work, painting, maintenance and inspection of machinery

· working out a docking specification

· procure and assess purchase quotations from shipyards and sub-contractors

· managing the contact with the Danish Maritime Authority and other authorities as well as with classification- and insurance companies during docking

· managing the relations to the shipyard, the sub-contractors and the shipping company during docking, including meetings and reports

· demonstrate follow-up, inspection and testing in accordance with dock specifications, including reports and registration of deviations for the shipping company and the shipyard

· giving an account of the final negotiation with the shipyard and the sub-contractors.

Evaluation

Internal.

Subject: ISM-code, standards and auditing

Points: 10.

Purpose

The ship’s officer is to acquire sufficient knowledge of management systems and relevant standards, including ISM-code, quality control and environmental management, to work out, implement and develop systems for planning, execution, control and improvement of the safety and operation of the ship. Furthermore, the student is to acquire knowledge and understanding of audits in connection with systems and standards.

Objectives

After completion of the course, the ship’s officer shall

· be capable of executing policies on safety, quality and environmental protection

· have an understanding of implementation and of the significance of motivating the crew to observe the policies laid down

· be able to verify that the stipulated requirements are observed

· be able to evaluate, whether orders and instructions are expedient and formulated in a clear and explicit manner

· be able to examine the SMS (Safety Management System), the quality control system and the environmental management system and report on malfunctions and needed improvements to the direction ashore

· have completed an auditor training course, which includes:

· planning of audit, including preparation of audit programme and check lists

· conduct of audit, including audit techniques and interview of personnel

· deviation assessment with reference to the ISM-code, standards for quality control and environmental management 

· reporting of deviations to the senior officers of the ship or to the engineer management ashore.

Evaluation

Internal.

Subject: Negotiating techniques
Points: 5.

Purpose

The ship’s officer is to acquire sufficient knowledge of negotiating techniques to act as the representative of a shipping company and conduct relevant negotiations in relation to docking and ship’s operations.

Objectives

After completion of the training course, the ship’s officer shall:

· have an understanding of negotiating  purposes and different negotiation phases

· be familiar with negotiating strategies plus the concepts of “lobbyism” and “lobbying talks”

· have an understanding of communication techniques during negotiations

· be able to make preparations for a negotiating situation

· be able to carry through negotiations in compliance with specific goals and evaluate the negotiated results.

Evaluation

Internal. A written evaluation with pinpointed suggestions for development is given. 

Subject: Negotiating techniques in English
Points: 2.

Purpose

The ship’s officer is to develop skills in negotiating in English through exercises directed at acting as the representative of the shipping company and conducting relevant negotiations in relation to docking and ship’s operations.

Qualifications

Completion of the subject “Negotiating techniques” or equivalent training is required.

Objectives

After completion of the training course, the ship’s officer shall be able to organise and conduct negotiations in English.

Evaluation

A written evaluation with pinpointed suggestions/propositions for development is given. Both negotiating skills and English language qualifications are evaluated.

Subject: Presentation techniques
Points: 4.

Purpose

The ship’s officer is to acquire sufficient skills in presentation techniques to be able to present information, messages etc. in an expedient manner.

Objectives

After completion of the training course, the ship’s officer shall be capable of planning and performing a presentation of a given content and aimed at a given target group in a clear and 

explicit manner. Furthermore, the ship’s officer shall:

· be able to prepare a speech and a  presentation on a technical issue and address an audience 

· have an understanding of the visual effects of a presentation and be able to apply common a/v materials (tablet, OH, Power-Point etc.)

· have an understanding of the significance of body language used in a presentation

· be familiar with techniques, which strengthen personal appearance in connection with presentations.

Evaluation

A written evaluation with pinpointed suggestions for development is given.

Subject: Presentation in English
Points: 5.

Purpose
The ship’s officer is to acquire skills in presentation techniques applying English as a working language, in order for him/her to present information, messages etc. in an expedient manner.

Objectives

After completion of the training course, the ship’s officer shall be able to plan and perform an appropriate and understandable presentation in English of a given content aimed at a given target group. Moreover, the ship’s officer shall:

· be able to prepare a speech and a  presentation on a technical issue and address an audience 

· have an understanding of the visual effects of a presentation and be able to apply common a/v materials (tablet, OH, Power-Point etc.)

· have an understanding of the significance of body language used in a presentation

· be familiar with techniques, which strengthen personal appearance in connection with presentations.

Evaluation

Internal. A written evaluation with pinpointed suggestions for development is given. Both negotiating skills and English language proficiency are evaluated.

Subject: Logistics
Points: 10.

Purpose

The ship’s officer shall – regarded from a business point of view – obtain a basic understanding

of:

· the significance of transports and logistics to the distribution

· planning, realisation and management of multi modal logistics and transports solutions

· the strengths and weaknesses of different forms of transport in multi modal connection

· the positioning of shipping seen from a multi modal point of view

Objectives

After completion of the training course, the ship’s officer shall:

· be familiar with basic forms of logistics, e.g. production- and distribution logistics

· be familiar with logistic tools, e.g. supply chain management

· be familiar with steering concepts, e.g. IT, quality, teamwork models and public relations organisation

· have an understanding of the strengths and weaknesses of shipping from a multi modal angle

· be familiar with third party logistics, including storage, sorting and packing.

Evaluation

Internal.

Subject: Hydrostatic calculations and stability books
Points: 10.

Purpose

The ship’s officer is to obtain an understanding of the principles for hydrostatic calculations based on the ship’s sheer draught, plus to have an understanding of how to work out a stability book.

Objectives

After completion of the training course, the ship’s officer shall

· be able to apply a ship’s sheer draught

· be able to construct hydrostatic curves and loading scales as well as limit curves for stability control as they are entered into the ship stability book 

· have an understanding of the manufacturing process of a stability book and be able to construct cargo conditions, which may be entered into a stability book.

Subject: Astronomic navigation and calculations
Points: 7

Purpose

The ship’s officer is to obtain theoretic understanding of applied astronomic navigation and sailing calculations.

Objectives

After completion of the training course, the ship’s officer shall

· have an understanding of the celestial sphere and different graticules as calculation models 

· be familiar with mathematic models for calculation of nautical elements, which will typically be available in a nauticala

· be able to account for mathematic calculation of position line, azimuth,  positions and dead reckoning.

Evaluation

Internal.

Subject: Radio navigation theory
Points: 7.

Purpose

The ship’s officer is to obtain a theoretic understanding of the principles applied in radio navigation.

Objectives

After completion of the training course, the ship’s officer shall

· be able to explain the principles of calculation for common-used radio navigation systems, including satellite systems and earth-based systems

· have an understanding of applied mathematic methods and models for malfunction calculation, uncertainty and position, including kalmanfilters

Evaluation

Internal.

Subject: Refrigeration and refrigerated cargo shipments
Points: 5.

Descriptions of purpose and objectives will appear from the training and education programme for the module “Ship’s operations, engineering and administration”.

Subject: Ro-ro passenger ships
Points: 5.

Descriptions of purpose and objectives will appear from the training and education programme for the module “Ship’s operations, engineering and administration”.

Subject: Management of operations on board oil tankers
Points: 5.

Descriptions of purpose and objectives will appear from the training and education programme for the module “Ship’s operations, engineering and administration”.

Subject: Management of operations on board chemical tankers
Points: 5.

Descriptions of purpose and objectives will appear from the training and education programme for the module “Ship’s operations, engineering and administration”.

Subject: Management of operations on board gas tankers
Points: 5.

Descriptions of purpose and objectives will appear from the training and education programme for the module “Ship’s operations, engineering and administration”.

Subject: Shipping and chartering
Points: 10.

Purpose

The ship’s officer is to obtain an understanding of the factors, which have an impact on the management of ships and/or cargoes. 

Objectives

After completion of the training course, the ship’s officer shall through case studies have achieved

· understanding of planning and dispositions of the charterer/operator, including positioning of the tonnage, in consideration of:

· the state of the market and market parties

· ballast and cargo voyages

· type of vessel and outfit

· ownership and operational conditions, voyage charter, time charter, bare-boat charter and line service

· bunker consumption and prices

· repairs, maintenance and docking intervals

· preparation of the ship for cargo voyages

· familiarization of voyage analysis, including:

· scheduling and deviation

· off-hire periods

· speed claims

· bunker consumption and prices

· applied software for “Performance-Analysis”.

Evaluation

Internal.

Subject: Business economics
Points: 10.

Purpose

The ship’s officer is to acquire sufficient knowledge of the basic economic mechanisms of shipping. This includes knowledge of the most significant – politically determined – outline conditions.

Objectives

After completion of the training course, the ship’s officer shall

· be familiar with the general economic development within “The Blue Denmark” – nationally as well as internationally and regarding large scale as well as small scale shipping trade

· have an understanding of common macro economic concepts such as e.g. balance of payments, exchange earnings, gnp (gross national product)

· be familiar with crucial elements of trade and industry policy and have an understanding of its significance to Danish shipping trade:

· global competitiveness (DIS etc.)

· open and free market access (liberalised carriage by sea)

· safety and good working environment at clean seas

· be familiar with shipping business seen from the angle of “good tradesman’s practice – what is that?” and in this context be familiar with the terms and conditions in relation to purchasing and selling ships.

Evaluation

Internal.

Subject:  On board assessment
Points: 3.

Purpose

After completion of the course, the course participant shall be able to understand instruction and assessment on board.

Objectives

After completion of the training course, the ship’s officer shall

· have an understanding of the purpose of assessment

· be informed of the background for “on board assessment” of ship’s officer apprentices and of the issues requiring this pursuant to the STCW 95 Convention

· have an understanding of different principles of evaluation

· be informed of the background for Danish recognition certificates in connection with foreign ship’s officers and of the regulation hereof in:

· the STCW 95 Convention

· the notice of the Danish Maritime Authority on recognition of foreign certificates for service on merchant ships

· the guidelines of the Danish Maritime Authority on “on board assessment”

be capable of organising and conducting “on board assessment”.

MODULE: SHIP’S OPERATIONS, TECHNICAL & ADMINISTRATION
This module is an integrated unit of the senior officer training and education. The training and education programme is composed of a series of subjects, which are mandatory, and a number of optional training courses. The student is to conclude at least one optional course in order to complete the module.

Purpose

After completed training and education, the ship’s officer at management level is to take charge of

· the administrative operation of the ship

· the safe navigation of the ship in an economical, profitable manner

· the management of  ship cargo 

· hygiene and medical care on board

This implies that the ship’s officer is capable of performing tasks at a managerial level as a senior officer on board a merchant ship in consideration of existing rules and norms for social, medical, environmental and working environmental conditions.

Duration

The official duration of the study programme is 1 semester.

Optional subjects

The programme includes 5 optional subjects, of which the student is to complete at least one of his own choice. The purpose of the optional subjects is to give the student specialised knowledge in a specific professional field; for instance he/she may specialise in a specific type of vessel. Some of the optional subjects cover parts of chapter V of the STCW 95 Code. We refer to the description of the optional subjects for further information.

Subjects of the module

Navigation and marine propulsion

Marine technology, cargo handling and stowage

Maritime law and ship administration

Medical care

Communication and English

Refrigeration and refrigerated cargo shipments (optional)

Ro-ro  passenger ships (optional)

Management of operations on board oil tankers (optional)

Management of operations on board chemical tankers (optional)

Management of operations on board gas tankers (optional)

Subject: Navigation and marine propulsion
Purpose

The ship’s officer is to conduct the planning and implementation of the navigation of a merchant ship in full consideration of all conditions regarding the safe and expedient operation of the ship.

Objectives

After completed training and education, the ship’s officer shall

· be able to organise the planning and execution of the voyage,  including manoeuvring in ports, on rivers, in narrow and coastal waters as well as on oceans in full consideration of:

· water conditions

· meteorological conditions

· ice conditions

· visibility

· traffic conditions

· sea- and tidal currents

· reporting systems

· the manoeuvring characteristics of the ship

· be able to organise watch on board, especially bridge- and deck watch, and in this connection be able to ensure the 24 hours’ presence of watch personnel, which will under any circumstance take the right corrective measures – also in extreme situations including: 

· meteorological phenomenon, including icing-up, hard weather and ice navigation

· special traffic situations

· average

· grounding

· emergency navigation

· be capable of organising and verifying the application, control and maintenance of the ship’s navigation equipment, including:

· gyro- and magnetic compass

· radar-/ARPA installations

· ECDIS and AIS

· integrated control systems (IBK, ISK)

· radio navigation systems

· autopilot

· charts and handbooks

· be capable of organising and carrying out investigation and rescue operations for merchant ships in compliance with IAMSAR

· be familiar with common types of propulsion and be skilled in propulsion machinery operation

· have an understanding of a ship’s resistance to propulsion and the relation between speed and fuel consumption.

Evaluation

Test.

Subject: Marine technology, cargo handling and stowage
Purpose

The ship’s officer is to take charge of the planning and execution of cargo handling and stowage as well as of the general loading condition of the ship.

Objectives

After completed training and education, the ship’s officer is – for ships carrying general cargo, bulk cargo, tank cargo, ro-ro cargo and unit cargo – to be capable of organising:

· loading

· unloading

· stowage

· ballast operations

· ventilation and regulation of temperature

· securing of cargo, including lashing

· supervision of the cargo

· supervision of the condition of the ship

in full consideration of:

· power impact on the hulk, including local impact

· the position of the ship on the water

· the static and dynamic stability of the ship

· existing general safety regulations

· protection of the marine environment 

· national and international legislation, codes and standards for handling, stowage, securing and transport of cargo

· national and international legislation, codes and standards – including IMDG-code, IGC code, BC-code – for cargoes, which represent a risk to safety and/or environment

· special instructions from cargo owner and shipping company, including completion of requirements for national special rules and refrigeration orders

· be able to organise the preparing of the ship in connection with cargo operations and docking

· be able to organise document management in connection with cargo voyages as far as special documentation for cargo condition and handling is concerned, including refrigeration journal

· be capable of analysing extraordinary circumstances, where the ship is subjected to risk- for instance cargo shearing grounding and leakage.


Evaluation

Test.

Subject: Maritime law and ship’s administration
Purpose

The ship’s officer is to take charge of the administrative operation of a merchant ship at management level (senior level) in full consideration of

· commercial interests in the ship, its cargo and operation

· existing regulation, legislation and provisions

· policies and directions from the shipping company and other partners, such as the charterer, the cargo owner, insurance companies and classification societies.

Objectives

After completed training and education, the ship’s officer shall

· have an understanding of the general responsibilities and duties of the master

· have an understanding of shipping as a trade in general, including:

· the sphere of interests surrounding shipping

· chartering

· partners and their organisations

· insurance and classification of ships

· social interests, such as Danish maritime legislation and the supervision of the authorities

· be capable – independently as well as in cooperation with agents or the like – of taking charge of administrative tasks in connection with calling at a port plus inward and outward clearance 

· be capable of managing administrative tasks in relation to loading, including analysing the content of charter parties and bills of lading and taking appropriate action on this basis

· be able to look after the interests of the crew, the ship and the ship owner as well as the administrative duties of the ship, including documentation and reporting in connection with

· average and rescuing

· damages on ship and cargo

· accidents, including accidents involving personal injuries and pollution/spillage

· surveys and expert’s reports

· certification

· be capable of planning and organising the management of the ship documents and data, including the administrative and technical reports

· be capable of planning and organising the administrative obligations in connection with the crew, including

· directions and policies laid down by the shipping company

· agreements and arrangements

· laws and notices, including the provisions of the Seamen’s Act

· be capable of planning and organising the ship budgets and accounts, including profit and loss account and wages account

· be capable of applying notices from the Danish Maritime Authority

Evaluation

Test.

Subject: Medical care
Purpose

the ship’s officer is to acquire the skills and knowledge required for attending to and organising medical treatments on board ships provided with medicine locker A.

Objectives

After completed training and education, the ship’s officer shall

· have concluded the medical care training for medicine locker A on Merchant ships*

· be capable of managing medical care and treatment on board a merchant ship, also on a ship, where another person is appointed medical caretaker.

*  Module 2 of the maritime medical care training for medicine locker A in medical care on merchant  ships is conducted as described in the current circular letter in force.

Subject: Communication and English

Purpose

The ship’s officer is to acquire the skills required in written and oral communication in Danish and English in order for him to operate at a management level (senior) on a merchant ship.

Objectives

After completed training and education, the ship’s officer shall in case of Danish or English being the working language

· be able to communicate with proficiency, when speaking and writing on shipping issues, including being able to work out written reports

· be capable of working as the chairperson of a meeting, including undertaking the preparation of an agenda and drawing up a summary report

· be capable of planning and organising training on board and in this connection:

· be able to arrange and evaluate training programmes for persons, such as junior officers, who are in the process of training on board 

· be able to advise the education officer

· be able to apply the contents of common publications, including technical manuals, which are typically present on merchant ships

· be able to produce and evaluate written safety- and working procedures as well as to plan and implement directions for their use.

Evaluation

Test.

Subject (optional): Refrigeration and refrigerated cargo shipments
Purpose

The subject is aimed at ship’s officers, who wish to work with refrigerated/cooled cargoes and who need a better technical understanding of the construction and operation of refrigerating plants as well as a better knowledge of the refrigeration market and the factors influencing this market.

Qualifications

The subject “Cargo handling and stowage” must be completed.

Objectives

After completed training and education, the ship’s officer shall

· have an understanding of the specific spheres of interests for trade and transportation of refrigerated cargoes and be familiar with the factors, which influence the market in particular 

· have an understanding of refrigeration- and cooling techniques (natural, forced air circulation, dry evaporators and flooded evaporators)

· have an understanding of the refrigeration process, including evaporation, compression and condensation

· have an understanding of the significance of the evaporator and the air distributor to the distribution of the temperature as well as to the humidity of the refrigerated/cooled hold

· be familiar with different types of refrigerants and their impact on the environment

· have an understanding of typical hold-refrigerating plants, their mode of operation and design on ships

· have an understanding of the mode of operation and design of refrigerated containers

· be capable of tending and setting the control-, distributed control- and safety systems of the refrigerating plant

· through drills have practised:

· analysing the content of refrigeration orders or charter parties for the efficient cooling down/freezing down and storing of the refrigerated cargo

· planning of the freezing down process, including admission of fresh air in consideration of the quality of the merchandise and the refrigerating plant efficiency

· in his capacity of manager of the cargo be able to handle cases of discrepancies between two or more parties such as shipper, consignee, ship, ship owner, authorities, insurance companies in relation to a refrigerated/cooled cargo.

Evaluation

Internal.

Subject (optional): Ro-ro passenger ships

Purpose

The subject is aimed at ship’s officers, who wish to work on ro-ro ships and/or ro-ro passenger ships, or who wish a better technical understanding of leakage stability conditions. The ship’s officer is to acquire the knowledge and skills required for working at the management level on passenger ships.

Qualifications

The subject “Cargo handling and stowage” must be completed.

Objectives

After completed training and education, the ship’s officer shall meet the requirements described in §6, §7 and §8 of the “Notice on special training- and qualification requirements for personnel on  passenger ships” (Bekendtgørelse om særlige uddannelses- og kvalifikationskrav til personel i passagerskibe).

Evaluation

Internal.

Remarks

A separate certificate is issued for the completion of this subject.

Subject (optional): Management of operations on board oil tankers
Purpose

The ship’s officer is to acquire the specific qualifications required for working at management level on oil tankers.

Qualifications

The student must have completed the basic training in safety on tankers (“Tanker Familiarization Course), which is contained in the training and education programme for junior officers and home-trade master exams of December 1999 or later.

Objectives

After completed training and education, the ship’s officer is to comply with the requirements of the STCW Convention V/1 number 2.2 on special training for management of operations on board oil tankers.

Evaluation

Internal.

Remarks

Certificate of proficiency is issued, if the student meets the requirements for seagoing service on tankers of the given type.

Subject (optional): Management of operations on board chemical tankers
Purpose

The ship’s officer is to acquire the specific qualifications required for working at management level on chemical tankers.

Qualifications

The student must have completed the basic training in safety on tankers (“Tanker Familiarization Course), which is contained in the training and education programme for junior officers and home-trade master exams of December 1999 or later.

Objectives

After completed training and education, the ship’s officer is to comply with the requirements of the STCW Convention V/1 number 2.2 on special training for management of operations on board chemical tankers.

Evaluation

Internal.

Remarks

Certificate of proficiency is issued, if the student meets the requirements for seagoing service on tankers of the given type.

Subject (optional): Management of operations on board gas tankers
Purpose

The ship’s officer is to acquire the specific qualifications required for working at management level on gas tankers.

Qualifications

The student must have completed the basic training in safety on tankers (“Tanker Familiarization Course), which is contained in the training and education programme for junior officers and home-trade master exams of December 1999 or later.

Objectives

After completed training and education, the ship’s officer is to comply with the requirements of the STCW Convention V/1 number 2.2 on special training for management of operations on board gas tankers.

Evaluation

Internal.

Remarks

Certificate of proficiency is issued, if the student meets the requirements for seagoing service on tankers of the given type.

MODULE: ELECTRIC  POWER PLANT OPERATION
This module is an optional module of the senior officer programme. The student will obtain 50 points, if the module is completed with satisfactory results.

Purpose

After completed training and education, the ship’s officer shall be capable of commissioning and maintaining electric installations and power plants. 

The person in question shall, as a leader and an expert, be capable of carrying out the duties and taking on the responsibility required in relation to the operation of shore-based and maritime electric installations and power plants. This includes the ability to take charge, plan and execute tasks on electric installations or jobs near such installations in compliance with the demands of the Danish notice on power plants (Stærkstrømsbekendtgørelsen) as well as with national and international demands referring to electric installations on ships.

Duration

The official duration of the study programme is ½ semester.

Subjects of the module

Maritime and industrial power supply systems and installations.

Subject: Maritime and industrial electric power supply systems and installations
Purpose
After completed training and education, the ship’s officer shall be capable of commissioning and maintaining electric installations and power plants. 

The person in question shall, as a leader and expert, be capable of carrying out the duties and taking on the responsibility required in relation to operation of shore-based and maritime electric installations and power plants. This includes the ability to take charge, plan and execute tasks on electric installations or jobs near such installations in compliance with the demands of the Danish notice on power plants (Stærkstrømsbekendtgørelsen) as well as with national and international demands referring to electric installations on ships.

Objectives
After completed training and education, the ship’s officer shall

· be capable of analysing the interaction between prime mover, generator, excitation equipment, synchronisation equipment, protective equipment and coupling equipment with a view to performing operation of ship generator plants, including shaft generator- and emergency systems – under normal as well as under extreme conditions

· have an understanding of the construction of the plants and be capable of commissioning and maintaining power distribution on ships, including high voltage power distribution plants

· be familiar with electrical appliances design and mode of operation, including fuses and power switches, in order to be able to make the correct selection of equipment

· be able to calculate voltage drop, when one or more loads of any arbitrary type are connected to 3 or 4 installations

· be able to calculate short-circuit currents and –power in installations and power supply systems

· be able to analyse the efficiency of the short-circuit protection in an electric plant, including compliance with selectivity requirements, and be capable of making the correct selection of equipment

· be familiar with power producing plants, transmission system and transformer stations, including malfunctions and relay protection

· have an understanding of the design and mode of operation for phase compensation installations and be able to make calculations in this connection

· have an understanding of the design and mode of operation for earthing systems

· be familiar with the registration of earth-faults in high voltage systems

· have an understanding of regulations for inspection and testing of installations prior to commissioning and maintaining installations

· have an understanding of regulations for low voltage systems,  dead as well as live

· be familiar with directions for motor safety and electric equipment in engines

· be familiar with directions for low voltage boards, including conductor busbar systems.

Evaluation

Examination.

MODULE: MASTER MARINER’S PROJECT AND SHIP MANAGER’S PROJECT
Qualifications

The module is placed as the last one of the senior officer training and education programme for “Master” or “Dual purpose ship’s manager”. The remaining modules are required completed for concluding the entire training and education programme. The modules of “Ship management” and “Operation of power supply plants” may, however, be completed simultaneously.

Purpose

The ship’s officer is to acquire skills in working in a development-oriented manner with planning and implementation of improvement initiatives in order to strengthen the ability to solve problems – also in a long-term perspective. The ship’s officer is to be capable of identifying and analysing issues, fields and problem complexes, which are crucial to the profession as master or as ship’s manager, when using a combination of experience, practical skills and theoretic knowledge.
The ship’s officer is to specifically obtain an insight into a such limited subject, field or problem and shall through the project learn systematic wording and handling of a given problem as well as collection and analysis of source material.

Duration

The official duration of the study programme is ½ semester.

Training arrangement

The training is problem-based and project-oriented. The training college will work out a student’s guide, which describes further guidelines for the project. The training college is to ensure the guidance of the student, including appointment of a tutor for each student or team of students. Students may do the project as teamwork or individually. The project will be assessed individually, regardless of the working method.

The student is to describe and define a problem wording. In the problem wording, it has to be stated that the chosen issue is significant to the profession as master or ship’s manager. The project must be based on an independent study of collected material.

The project is concluded with a written project report. The training college is to work out guidelines for the framing of the report, which will support the possibility for the student to comply with the purpose,

and moreover:

· that the report is well structured and easy to read

· that account is given of problem wording, theoretic foundation and methods 

· that the conclusion is worked out in accordance with the problem wording

· that appropriate reference to source material and quotations is stated.

The volume of the project report

The volume of a project report (of 2500 taps per page) must not exceed 70 pages - enclosures included.

Evaluation

Oral examination. An aggregate mark is given for the written project report and the oral examination performance. The examination is individual.
The training college is to enter the student for the final exam. The college should suggest examiners.
MODULE: ELECTRICIAN’S AUTHORISATION
Qualifications

The ship’s officer is to have completed the joint module “Ship’s operations, engineering & administration” and the module “Advanced mechanical engineering & electrotechnology” of the ship’s officer training and education programme.

Purpose

After completed training and education, the ship’s officer shall be capable of carrying out projecting, dimensioning, commissioning and maintenance of power supply plants and installations.

The person in question shall as a leader and expert, be able to carry out the duties and take on the responsibility required in relation to the operation of shore-based and maritime electric installations and power plants. This includes the ability to take charge of, plan and execute tasks on electric installations or jobs near such installations.

The ship’s officer is to acquire the theoretic foundation required for obtaining an electrician’s authorisation, after the apprenticeship service is completed in compliance with the Danish Electrician Act (Elinstallatørloven).

Duration

The official duration of the study programme is 1 semester.

Subject: Maritime and industrial power supply systems and installations
Purpose
The senior officer shall, in his capacity of works manager, be capable of taking charge of operation, trouble-shooting and maintenance of power supply systems designed for both high and low voltage, in compliance with the requirements laid down in the Danish notice on power plants (Stærkstrømsbekendtgørelsen) as well as with national and international demands referring to electric installations on ships.

The ship’s officer is to be capable of performing projecting, installation management, operationalization and maintenance of electric installations and power supply systems, in consideration of safety, user demands and authority requirements and in compliance with the Danish notice on power plants plus with EU directives.

Objectives

After completed training and education, the ship’s officer shall

· - be able to analyse the interaction between prime mover, generator, excitation equipment, synchronisation equipment, protective equipment and coupling equipment with a view to performing operation of ship generator plants, including shaft generator- and emergency systems – under normal as well as under extreme conditions

· have an understanding of the structure of power distribution systems on ships, including high voltage distribution systems and be capable of managing the operation and the maintenance 

· be familiar with electrical appliances’ design and mode of operation, including fuses and power switches, in order to be able to make the correct selection dimensioning of the equipment

· be familiar with the basic concepts for lighting engineering and demands for lighting quality plus be able to carry out lighting engineering measurements

· be able to account for the lighting engineering properties of fittings and have an understanding of the principles concerning the projecting of lighting plants

· be familiar with luminous lamps and the lighting engineering properties of high tension fluorescent tubes together with the condition for installation

· be familiar with electric heating plants and heating methods for industrial plants

· be able to calculate voltage drop, when one or more loads of a given type are connected to 3- or 4-phased conductor installations

· be able to calculate short-circuit currents and power in installations and supply systems

· be able to analyse the efficiency of power plants’ short-circuit protection and to make the correct selection of equipment and fittings

· be familiar with power producing plants, transmission systems and main transformer stations, including malfunctions and relay protection

·  be able to analyse the structure of low voltage distribution systems and to project and dimension associated wires/cables and excess current protection in consideration of compliance with selectivity and voltage quality

· be able to analyse the structure of high voltage distribution systems and to project and dimension associated wires/cables and excess current protection in consideration of compliance with selectivity and voltage quality

· have an understanding of phase compensation systems’ design and mode of operation and be capable of working out calculations in this connection

· have an understanding of earthing systems’ design and mode of operation and be capable of working out earth current calculations 

· be familiar with registration of earth faults in the high voltage grid

· be able to analyse the construction of transformer stations in the distribution grid, be able to select transformer and coupling devices for high and low voltage, be able to dimension associated high-voltage cables, low-voltage cables, excess current protection plus earthing plants

· be familiar with power production and applied windmills and sun cells

· be capable of applying rules and regulations for low-voltage installations and to project and dimension such installations, including:

· building of installations

· protection against electric chock

· protection against thermal impact

· excess current protection

· protection against over- and undervoltage 

· separation and disconnection

· application of the above mentioned protection techniques

· selection and installation of equipment

· regulations for special installations or areas

· be capable of applying rules and regulations for secondary high-voltage installations plus projecting and dimensioning such installations

· have an understanding of the precepts for examination and testing of installations prior to commissioning and for the operation and maintenance of installations

· have an understanding of the precepts for construction of station plants and supply systems together with earthing etc. in and at these systems

· have an understanding of the precepts for operation of power supply systems and for planning and execution of work at or near high- and low-voltage plants, dead and live

· have an understanding of the precepts for machine safety and electric fittings in machines 

· have an understanding of the precepts for low-voltage boards, including channel rail systems.

Evaluation

Examination.

Annex 1:
TAXONOMY (classification of training objectives)

General

In the table below, the taxonomy primarily used for the following goal descriptions is stated. The following applies for this taxonomy:

· The individual steps of the classification explain the behaviour, which is to be demonstrated by a candidate for certification, who has completed training and education.

· The system consists of six classification steps (goal categories). Together they should cover all sorts of objectives within the field of knowledge and intellectual skills, irrespective of the nature and subjects of the training.

· The classification steps are arranged according to complexity. The knowledge objectives are the most simple and the assessment objectives the most complex. When the student for instance succeeds at the analysis level, he will be capable of succeeding at the levels of knowledge, understanding and applying within the same problem complexity or field.

· If the designation “familiar with” is applied, an actual learning is considered non-existing. Consequently, the material that has been worked through is not supposed to be rendered, and check of result is not carried out.

	The steps of the 

classification are:
	Examples of other suited behavioural terms:
	In brief, the steps of classification may be described as follows:

	1.  Be familiar with:

Shall be capable of rendering conveyed information from memory


	Describe, explain, acquire, identify, mention, render, recognize
	Familiarization is defined narrowly as approval or rendering of conveyed information

	2.  Have an understanding of:
Shall in his own words be capable of accounting for conveyed information and implementing it in a known situation according to instruction


	Explain, express, interpret, calculate, advance, demonstrate, explain in own words, give examples
	Understanding includes, that a given information is interpreted, which presupposes a reorganization of given contents

	3.  Be able to apply:

Shall in any normal situation to which conveyed information can be naturally referred to, be able to apply this without further instruction 


	Apply, choose, solve, distinguish, test, use, carry out, classify, demonstrate, construct, meet with, arrange, utilize, exert , handle, work
	Application implies the transfer of acquired skills to new situations or new problems, which correspond to already known types

	4.  Be able to analyse:
Shall be able to disintegrate information and account for the distinctive characteristics of the relationship between the different elements


	Compare, check, find, exempt, select, infer, analyse, point out, register
	Analysis of information is the first step of more independently solving of  entirely new and unknown problems

	5.  Be able to form synthesis:

Shall be able to compare information to previous experience and through this articulate his own view of the subject


	Suggest, produce, combine, conclude, organise, plan
	Synthesis demands the forming of a new whole. The candidate must collocate their knowledge in a  - to them - new way 

	6.  Be able to assess:

Shall be able to make assessment of different views on the basis of combined knowledge, application, understanding, analysis and synthesis


	Determine, control, assess, consider, criticize, debate, evaluate
	Assessment implies assessing based on criteria. It is not sufficient to bring forward a subjective estimation. Often an assessment will be characterized by individual opinions, but these will then have to be clearly expressed in the criteria laid down for the assessment.


.

Classification of training objectives (taxonomy) in knowledge and intellectual skills
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