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General

This training and education programme includes the three-year long training course for the marine engineer examination and describes aims and pedagogical framework for the education. The circular letters group AU of the Danish Maritime Authority states miscellaneous supplementary regulations concerning examinations and courses etc. Marine engineer training has been established in pursuance of section 2 of Act no. 350 of 1st July 1988 on training and education of marine engineers.

Qualifications

Admission requirements are:

· passed sixth form college C-level (GB)/high school C-level (US) in the subjects Danish, English mathematics, physics and chemistry with the grade of 6 or above, A-level certificate, technical A-level certificate irrespective of lines (tracks, US.) or

· professional training (certificate of apprenticeship) of skilled craftsmanship approved by the Danish Maritime Authority or

· 1 year of completed approved workshop school training followed by 1 year of seagoing service and/or apprenticeship ashore. This has to be concluded before the last 1½ years of the training.

Taxonomy

For description of purpose and objectives the stated taxonomy (classification of  training objectives) of annex 1 has been applied.

Aim

After completed training and education, the marine engineer is to take charge of operation and maintenance of technical plants and installations, including ensuring that electro-, machine-, energy- and process technical plants and installations are operated optimally in consideration of safety, economical operation and environment.

The aim for the educated marine engineer is to:

· meet the requirements stipulated in the STCW 95 convention so that certification may take place in compliance with chapter III/2 of the convention, when the requirements for seagoing service/apprenticeship in enterprises are met in accordance with crew regulations,

· meet the requirements stipulated in regulation VI/1 of the STCW 95 convention, regarding “Tanker familiarization Course”
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· meet the requirements stipulated in regulation VI/2 of the STCW 95 convention regarding survival crafts, rescue boats and fast rescue boats, so that certificate of proficiency may be issued for attending to survival crafts, man-overboard boats and rescue boats other than fast rescue boats, when navigation time requirements and health requirements are met in compliance with crew regulations,

· meet the requirements stipulated in regulation VI/3 of the STCW convention regarding fire-fighting and smoke-diving 

· have the theoretic foundation for obtaining authorisation as an electrician, when the requirements for apprenticeship are met in compliance with the Act for Electricians,

· have the theoretic foundation for obtaining boiler attendant’s certificate and refrigeration authorisation, when the requirements for apprenticeship of the Work Inspection Act are met,

· have the theoretic foundation for attending qualifying courses concerning:

· adjustment and functional testing of gas heated plants above 135 kW,

· expert as provided by the Pressure Tank Notice,

· energy advisor

· be able to take charge of fire-, average-, safety- and pollution preparedness,

· be able to plan and be responsible of the performance of working tasks in consideration of  psychic working environment, physical and chemical working environment and risk assessments regarding safety conditions,

· have knowledge of  the legislation in force and other regulations relevant to his purviews and be motivated for updating this knowledge,

· be capable of participating  in the financial decision-making of the enterprise/shipping company

· be capable of  assuming  responsibility for administration, organisation and education of  personnel,

· have developed the ability to:

· promote personal development for the personnel

· promote social interaction among personnel

· motivate the personnel and promote a responsible attitude towards work

· promote efficient management and collaborator teamwork

· find constructive solutions to teamwork and management problems 

The aims are considered by:

· motivation of the student for higher education and development of the ability to acquire knowledge and be active in his own learning of the student through applied teaching methods and –forms

· qualifying the student as a problem solver with focus on information retrieval and development of his talent for management and teamwork through the form and content of the training and education

· qualifying the student for applying information technology as a natural tool.
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Distribution of tasks regarding marine engineer training and education

The colleges are responsible for:
· working out training sequence and –schemes based on the aims and objectives described in the training and education programme of the training college administration, including syllabus and indication of teaching methods and –means,

· working out procedures for internal quality development,

· conducting the training and appurtenant evaluation in accordance with the training schemes,

· working out final evaluations in accordance with the guidelines of the training schemes and -sequence plans.

The Collage administration is responsible for:
· working out and maintaining training and education programmes,

· auditing at the training centres.

The student is responsible for:

· being active in his own learning.
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Training and Education Subjects

The subjects laid down in the training and education programme are as follows:

Subject
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Fire-fighting






5

English






6

General subjects





7

Information technology





7

Marine technology





8

Medical care






9

Safety at sea, occupational safety and pollution prevention


10

Maritime law and administration 




11

Watch-keeping duty
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Auxiliary systems and service systems on ships



13

Hydraulics and pneumatics




14

Boiler- and steam theory
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Engineering theory





16

Pump- and compressor technology




17

Environmental engineering
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Climate engineering
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Mechanical installations
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Material- and strength knowledge
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Maintenance and maintenance management



22

Refrigeration






23

Steam turbines and –systems




24

Marine propulsion





25

Process analysis and automation




26

Chemistry
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Electrotechnology
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Electric machinery
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Electronics






30

Maritime and industrial power supply systems and installations


31

Management and teamwork




32

Introduction to business economics




34

Business economics
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Optional subjects

Optional subjects constitute about 10 percent of the education.

Optional subjects are evaluated internally. The subject, its objectives, testing form and the results obtained by the student are stated in an amended annex to the diploma.

The purpose of the optional subjects is for the student to supplement:

· 1)  his qualifications in fields, which meet the local demands or demands for specialization, 

· 2)  or his study competence in relation to higher education.  
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Description of subjects

Subject: Fire-fighting
Purpose

The candidate is to acquire the practical and theoretic skills necessary to be able to utilise and maintain fire extinguishing- and smoke diving equipment in accordance with appurtenant manuals. 

Furthermore, the candidate is to take charge as chief fire officer on board a merchant ship.

Objectives

After having completed training and education, the candidate shall

· meet the requirements for fire-fighting training stipulated in regulation VI/3 of the STCW Convention , smoke diving included,

· be capable of organising and lead fire prevention, including be able to assess and determine the appropriate extent of fire protection in relation to different work situations on board a ship,

· be able to ensure the display of responsible behaviour during open fire-fighting and handling of inflammable materials,

· be capable of organising and lead requisite direction of persons on board regarding the fire preparedness of the ship,

· be capable of organising and leading fire-fighting on board, including determining and controlling a given fire extinguishing effort on board a ship,

· be able to plan and evaluate the fire preparedness on board,

· have concluded an approved course in fire-fighting for ship’s officers, compare current circular letter .
Evaluation

Examination.
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Subject: Maritime English
Purpose

The candidate is to acquire the appropriate skills in English oral and written communication in order for him to work as a Marine engineer on a merchant ship in international navigation.

Objectives

After completed training and education, the candidate shall

· be capable of formulating written safety- and operational procedures in English,

· be capable of working out reports and uncomplicated letters in English,

· be capable of making conversation in English about observations and events in connection with the day-to-day operation of the ship,

· be capable of communicating with the rest of the crew regarding safety and day-to-day operation of the ship, including arranging and working out instructions in English,

· be capable of understanding the contents of common English-language publications and technical operator’s manuals. 

Evaluation

Examination.
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Subject: General subjects
Purpose

The purpose of  teaching general subjects is to give the candidates the skills required for completing the remaining subjects of the training and education.

Objectives

When mathematics, physics and chemistry cannot be integrated naturally into the remaining subjects, the candidate must be educated supplementary in these subjects.

Evaluation

Internal.

Subject: Information technology
Purpose

The education in IT includes the acquisition of a computer driver’s licence (EDCL) and is aimed at giving the candidate skills, which consider his application of computer equipment for training as well as for occupational use.

Objectives

We refer to “Dansk Dataforening, kompetancemål” (Competence objectives laid down by the  Danish Association of Computer Science) for description of content and educational aims for the modules required  in order to obtain the computer driver’s license:

1. Basic information technology

2. The computer and its control system

3. Word-processing

4. Spreadsheet

5. Database

6. Presentation

7. Information networks
Remarks

Teaching ought to be differentiated in accordance with the level of the individual candidate, and you should have in view to conduct the modules 1-4 as early as possible in course of the training.

Self-tuition may be applied.

Evaluation

Acquisition of the computer driver’s license includes one theoretical test and six practical tests at one of the test-centres accredited by Dansk Dataforening .

The technical college will pay for the course certificate (Computer Skill Card).
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Subject: Marine technology
Purpose

The candidate is to be familiar with the construction of ships as well as with conditions regarding the stability of ships, buoyancy, draught, trim and hull affection,  so that he is able to carry out his duties as an engineer officer on board merchant ships.               

Objectives

After completed training and education, the candidate shall

· be able to describe the general design, arrangement of the interior, fittings and characteristics of different types of ships by applying the names and appellations used on board,

· be familiar with ship design drawings,

· have an understanding of the concepts of centre of gravity, centre of buoyancy, floating centre, draught and trim,

· by applying hydrostatic information for a given cargo condition:

· be able to reckon the ship’s position on the water,

· be able to check, whether the ship is complying with existing criterion of stability,

· have an understanding of the factors, which influence the stability of the ship, including loss of buoyancy, wind impact, sea, leakage, free liquids surfaces and cargo shearing,

· be familiar with computer based cargo calculating programmes and able to use tables and charts over power impact calculations for the ship and its outfitting,

· be familiar with the ship’s load-line marks. 
Evaluation

Examination.
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Subject: Medical care
Purpose

The candidate is to acquire the appropriate theoretic and practical skills in order for him to be capable of giving advanced first aid during accidents and sudden illness. Furthermore, the candidate is to be familiar with general health issues, which are of special bearing to the maritime industry.

Objectives

After having completed training and education, the candidate shall

· have passed an advanced course in first aid approved by the First Aid Committee with satisfactory results,

· be informed about the maritime health service system, 

· be familiar with the risk of being infected with tropical diseases and be able to take precautions against infection,

· be able to give an account of the impact of the sun/the heat on humans,

· be able to give an account of the impact of the cold on humans, including the effects of stay in cold water,

· be familiar with sexually transmitted diseases.

Evaluation

Internal and certificate.
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Subject: Safety at sea, occupational safety and pollution prevention 
Purpose

The candidate is to acquire the practical and theoretic skills necessary in order for him to attend to his duties as an engineer officer responsible of safety and environment on board a merchant ship or in industry.

Objectives

After completed training and education, the candidate shall

· see to it, that responsible behaviour is displayed regarding protection of the surrounding environment,

· be familiar with the corrective measures to be taken to protect persons on board in emergencies,

· be familiar with the corrective measures to be taken in circumstance of average and accidents,

· meet the requirements stipulated in regulation VI/2 section 1 of the STCW Convention concerning survival crafts and rescue boats, 

· meet the requirements stipulated in regulation V/1 (“Tanker Familiarization Course”),

· be able to arrange and implement necessary direction of persons on board regarding the safety of the ship, pollution prevention and occupational safety, including use of  life-saving appliances, rescue equipment and personal protective clothing,

· be able to participate in the planning and holding of safety drills on board,

· be capable of managing the maintenance of emergency equipment and life-saving appliances plus personal protective clothing, including breathing apparatus,

· be able to work out and implement workplace assessments (APV) and workplace directions (APB),

· appreciate the psychical working environment, the chemical working environment and work out risk assessments,

· be able to participate in the safety organisation of the ship,

· be familiar with evaluation and audit of the instructions and procedures of the ship in working environment and  occupational safety matters,

· have concluded an approved training course in proficiency in survival crafts, rescue boats and man-overboard boats (other than fast rescue boats). The training course is conducted in compliance with current circular letter.

Evaluation

Internal

11

Subject: Maritime law and administration

Purpose

The candidate is to acquire the adequate knowledge of national and international legislation as well as regulations regarding administration, safety and environment in order for him to be familiar with his duties and obligations as a marine engineer in this context.

Objectives

After having completed training and education, the candidate shall

· be familiar with the contents and purpose of the Maritime Law and The Seamen’s Act,

· be familiar with protest and reporting of protest,

· be familiar with compulsory industrial injury insurance, 

· be informed about shipping documents, including charter parties and bills of lading,

· be familiar with the duties and obligations of the shipmaster in general,

· be familiar with international conventions, their implementation in Danish legislation, and haven an understanding of  the consequent Danish regulations, including regulations for supervision and classing of ships, issue of certificates and port state control,

· be able to participate in the development and auditing of procedures for compliance with quality-, environment- and safety systems,

· have an understanding of  working environment legislation and be capable of applying notices A of the Danish Maritime Authority.

Evaluation

Internal.
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Subject: Watch-keeping duty

Purpose

The candidate is to acquire the watch-keeping skills, including regulations for watch, required for his unassisted conduct of an engineering watch/operational watch.

Objectives

After completed training and examination, the candidate shall

· be capable of using distress- and salvage signals and take appropriate corrective measure accordingly,

· be able to apply notice on watch on ships and perform the herein stated duties for officers in charge of an engineering watch, 

· be capable of  keeping an engineering logbook and –log diary as well as applying checklists, procedures and directions in connection with watch-keeping,

· be capable of applying Danish as well as English terminology used in connection with watch-keeping,

· be capable of assessing a given situation, which may occur during an engineering watch at sea, at anchor or in port, and be able to determine which measures to take as well as to monitor that the situation is conducted as assessed,

· have completed  approved full-mission simulator course(s) on operation of machinery, compare current circular letter(s) *.

Evaluation

Examination.

* Circular letters for the above-mentioned course(s) is in preparation.
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Subject: Auxiliary systems and service systems on ships
Purpose

The candidate is to acquire sufficient knowledge of tank units, bilge pumping arrangements, sanitary systems, fire extinguishing systems, inertia gas systems, stern tube systems, ventilation systems and freshwater systems to operate and maintain these systems in a safe and environmentally responsible manner in normal as well as extreme circumstance, plus to complete troubleshooting tasks.

Objectives

After completed training and education, the candidate shall

· be able to understand purpose and principles for the structure of auxiliary- and service systems,

· be able to understand the principles of construction applied for bilge water and sewage processing facilities, including existing environmental legislation familiarization,

· be able to understand the principles of construction applied for freshwater producing facilities, including current legislation familiarization, 

· be able to understand the principles of construction and mode of operation for centrifugal pumps, including knowledge of comprehension operational conditions, 

· be able to understand the principles of construction for hand- and servo controlled closing means, including comprehension of unacceptable running conditions,

· be capable of operating auxiliary- and service systems, plus analysing measuring- and alarm values and intervening accordingly,

· be capable of managing and undertaking repairs and maintenance of auxiliary- and service systems.

Evaluation

Examination.
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Subject: Hydraulics and pneumatics
Purpose

The candidate is to acquire basic knowledge of hydraulic and pneumatic systems with associated components, so that he will be capable of operating and maintaining these systems and components properly.

Objectives

After having completed training and education, the candidate shall

· have an understanding of the structure and mode of operation of components, including pumps, engines, cylinders, accumulators, tanks plus direction valves, closing valves and quantity regulating valves, 

· be familiar with hydraulic symbols and be capable of implementing documentation,

· have an understanding of the handling of hydraulic oil,

· be able to comprehend the principles of construction for the installations normally present on board ship, including steering engines, deck machinery, activated fins/stabilizer and adjustable propellers,

· be familiar with pneumatic systems and components, including symbols and functional charts plus air processing,

· be capable of managing the operation of hydraulic and pneumatic systems, and on the basis of measurement- and alarm values be capable of  taking relevant action,

· be capable of managing and undertaking repair and maintenance of hydraulic and pneumatic systems.

Evaluation

Internal.
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Subject: Boiler theory and steam theory
Purpose

The candidate is to acquire the theoretic and practical knowledge required about stationary and maritime steam boilers and their thermal processes in order for him to take proper charge of operation and maintenance of these plants and make sure that they are working safely and operational economically without hazards for the surroundings and in full consideration of the environment. 

Objectives

After completed training and education, the candidate shall

· be able to analyse the operational state of the boiler, including working out calculations in connection with combustion, heat transmission and steam formation,

· be able to understand the principles of construction, mode of operation and application for the following types of boilers: fire tube-, water tube-, canal tube-, fire box- and tank boiler, boilers with compulsive circulation and with compulsive passage plus exhaust boiler,

· be able to understand the principles and operation of hot water and hot oil plants,

· be able to understand the principles of construction and the mode of operation for boiler fittings , adjustment- and safety equipment,

· be capable of applying itemization data for fuel,

· be able to understand combustion theory in connection with combustion of oil, coal, natural gas and bio fuels, including combustion chemistry familiarization,

· be familiar with the principles for the oil-, coal, gas- and bio fuel systems as well as with combustion systems,

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

· be able to understand the significance of the water quality for the operation of boilers,

· be able to understand the principles for water treatment- and condensing purifying plants,

· be capable of undertaking treatment of boiler water,

· be capable of conducting the starting and operation of boiler plants, including managing fuel- and air combustion systems of boilers, plus be capable of analysing measuring- and alarm values and take relevant measures accordingly,

· be capable of planning and monitoring repairs and maintenance of boiler plants,

· be familiar with acts, notices and guidelines concerning steam boilers.

Evaluation

Examination.
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Subject: Engineering theory
Purpose

The candidate is to acquire sufficient knowledge of diesel engines and associated systems to take charge of the operation and maintenance of diesel engine plants, ensuring that the plants are working operationally safe and economic, without hazards for the surroundings and in full consideration of the environment.

Objectives

After completed training and education, the candidate shall

· be able to understand the principles of construction for diesel motor types, their mode of operation, structure and field of application,

· be able to understand the principles of construction for single parts, which enter into diesel engines,

· be familiar with the principles of construction for the main shaft with associated bearings, packing boxes, stern tubes and propeller,

· be able to understand constructive and operational corrective measures regarding thermal expansion and temperature stress in diesel engines,

· be capable of performing running tests and determination of  engine performance,

· be able to analyse the combustion in an engine cylinder, including determining the consume of oil and water,

· be able to understand the efficiency of an engine and work out calculations of thermal, financial and mechanical efficiency,

· be able to understand the importance of  the cooling of diesel engines as well as working out calculations of cooling effect,

· be capable of working out chemical analysis of the usability of fresh cooling water,

· be familiar with the chemical composition of the lubricant- and fuel oils applied in diesel engines,

· be capable of analysing the usability of lubricant- and fuel oils on the basis of test results and itemization data,

· be able to apply filtration and centrifugation in connection with oil recovery,

· have an understanding of the systems attached to diesel engines, including system media system components  plus instrumentation,

· be capable of managing the operation of engine plants, plus be capable of analysing measuring- and alarm values and taking relevant action,

· be capable of planning, managing and undertaking repairs and maintenance of diesel engine plants, including measuring of wearing parts and up lining checks. 

Evaluation

Examination.
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Subject: Pumping- and compressor technology
Purpose

The candidate is to acquire the theoretic knowledge of pumps, compressors and associated pipe systems required for taking proper charge of the operation and maintenance of these, ensuring that they are working optimally safe and economic without hazard to the surroundings.

Objectives

After having completed training and education, the candidate shall

· be able to understand the functional principles for displacement - and centrifugal pumps,

· be capable of applying pump- and hydraulic theory in connection with transportation of liquids,

· be capable of demonstrating when the risk of cavitations  is present and be capable of  performing the requisite rectification, plus be able to use the concept of “Net Positive Suction Head” (NPSH),

· be able to analyse a given running situation and state the operational economic and technical options for optimising , 

· be capable of applying the principles for adjustment of the mass current,

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

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

· be capable of applying blower- and plant characteristics,

· be capable of applying the thermal dynamic laws for gas compression and -streaming, including use of cooling in connection with gas compressing and -streaming;

· be capable of demonstrating  when the risk of stalling is present and be capable of undertaking the requisite rectification.

Evaluation

Examination.
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Subject: Environmental engineering
Purpose

The candidate is to acquire elementary knowledge about the effect of waste products and pollutants from households, transportation plants, ship plants and industrial processing plants on the environment. He is to be capable of managing operation of environmental polluting plants and installations so that the pollution is limited as much as possible. Furthermore, he is to be capable of managing the operation of purification plants and ensuring that optimal purification processes are achieved.

Objectives

After completed training and education, the candidate shall

· be familiar with some of the cycles and balance conditions of nature,

· be able to understand the causes for and the effects of air and water pollution,

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

· be familiar with methods applied for control of  oil pollution at sea,

· be able to understand the construction, mode of operation and working of  the organic water purification plant,

· be able to understand the construction, mode of operation and working of the sludge treatment plant,

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

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

· be able to understand elementary sound theory, including sound spreading,

· be capable of working out noise measurements and of comprehending the measuring results,

· be able to understand the consequences of short-time and long-time noise affect, 

· be capable of applying the principles for noise abatement,

· be familiar with relevant local, national and international environmental legislation,

· be familiar with environmental accounts.

Evaluation

Examination.
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Subject: Climate engineering
Purpose

The candidate is to acquire the theoretic knowledge in climate engineering required for proper management of the operation and maintenance of air conditioning plants, including regulation of the plant to ensure a sustained specified indoor climate as well as safe and optimum economic operation of the plant. 

Objectives

After completed training and education, the candidate shall

· be capable of applying the thermodynamic laws in connection with transportation and air manipulation,

· be capable of understanding the importance of the indoor climate to man’s comfort,

· be capable of understanding the changes to which atmospherical air has to be subjected in a air conditioning plant,

· be familiar with the components and air duct systems of the air conditioning plant, including fire protection,

· be familiar with the principles of ventilation and air injection in rooms,

· be capable of understanding the principles for operation and setting of the air conditioning plant’s regulative- and protective system.

Evaluation

Examination.
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Subject: Mechanical installations
Purpose

The candidate attending “mechanical installations” class is to acquire thorough knowledge of marine-, power station- and/or industrial services and installations. The main stress is laid on the comprehension of the functional and operation coherence of a plant seen in relation to safety, operation, environment and maintenance.

Objectives

After completed training and education, the candidate is to

· be able to explain and assess maintenance principles,

· be capable of  drawing up workplace assessments (APV),

-     be capable of drawing up workplace directions (APB),

· be able to explain functional- and operational principles, 

· be able to analyse operational economy,

· be able to analyse safety conditions,

· be able to analyse various forms of impact on the environment.

Evaluation

Examination.
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Subject: Material and strength knowledge
Purpose

The candidate is to acquire knowledge of the composition, properties and strength of materials, including familiarization with the limitations in application and  suited preservation methods of materials. Furthermore, he is to acquire knowledge of the state of mechanical components on the basis of material samples.

The candidate is to acquire knowledge of material tension in statically determined constructions and in pressure tanks, with a view to undertake the operation of and repairs of machinery without hazard of plants and surrounding environment.

Objectives

After completed training and education, the candidate shall

· be able to understand different forms of load, which the materials and constructions are exposed to, including the significance of outer forces and the size of moments to the extend of tensions in the material,

· be able to understand the significance of material composition, heat treatment and shape to their power of resistance against external influence,

· be familiar with the most important destructive as well as non-destructive material testing techniques.

Evaluation

Internal.
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Subject: Maintenance and maintenance management
Purpose

The candidate is to acquire the practical skills regarding state examination/control and the theoretic knowledge of maintenance required to be in charge of maintenance management.

Objectives

After completed training and education, the candidate shall

· be capable of applying vibration metering and -analysis for state examination/control,

· be able to select non-destructive test methods (NDE) and tools for determination of  states of maintenance,

· be able to determine which maintenance method to apply in common occurring situations,

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

· have an understanding of the connexion between maintenance and economy,

· be familiar with economic models, including life cycle costs, 

· have an understanding of the concepts of reliability and accessibility,

· be familiar with use and selection of suited administrative tools for maintenance control,

· be familiar with use and selection of suited tools for project management, plus their application in connection with for instance docking,

· be capable of organising maintenance- and repair management,

· be familiar with analysis of risks,

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

· be familiar with class-, insurance- and authority requirements in relation to maintenance.

Evaluation

Internal.
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Subject: Refrigeration
Purpose

The candidate is to acquire the theoretic knowledge of refrigeration and refrigeration technology required to be in charge of operation and maintenance of refrigerating plants, ensuring the safe operation and optimum economy of these plants without hazard to the surroundings and with a minimum of damage to the environment.

Objectives

After completed training and education, the candidate shall

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

· be familiar with the construction of  typical refrigerating plants, including one-step plants, two-step plants and plants with economizer,

· be familiar with cooling- and freezing methods (natural and manipulated air circulation, dry evaporators and  flooded evaporators),

· be able to understand the physical and chemical properties of refrigerants as well as the impact of refrigerants on the environment,

· be able to understand the principles of construction for evaporators, compressors and condensers,

· be able to understand the significance of the evaporator to temperature distribution as well as atmospheric humidity in refrigerated hold and freeze compartments,

· be able to understand the principles for operating and setting of the refrigerating plant’s regulation-, control- and safety system,

· be able to analyse the operational state of  refrigerating plants, including understanding the significance of the evaporator- and condenser pressure to the compression effect and the volumetric efficiency,

· be capable of applying diagrams for refrigerants,

· be capable of  reckoning evaporator-, compressor- and condenser efficiency as well as setting up heat balance for refrigerating plants, 

· be capable of utilizing equipment for emptying and filling up refrigerating plants without risk of  spillage of refrigerant into the atmosphere,

· be familiar with acts, notices and technical guidelines, which concern refrigerating plants.

Evaluation

Examination.
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Subject: Steam turbines and –systems
Purpose

The candidate is to acquire the theoretic and practical knowledge of steam turbines and steam systems - including gas turbine systems - required for taking proper charge of the operation and maintenance of major and minor stationary and maritime systems, ensuring running safety and optimum economic operation without hazards to the surroundings and minimal damaging effect to the environment. 

Objectives

After completed training and education, the candidate shall

· be able to understand the principles of construction for steam turbines, including nozzles and turbine vane systems,

· be able to understand the theoretic background for the mode of operation of steam turbines,

· be capable of  making  calculations on the performance, efficiency and consumption of steam turbines together with applying Mollier’s diagram for aqueous vapour,

· be capable of comparing the real processes in the steam system with ideal (thermodynamic) processes,

· be able to understand the principles of construction and mode of operation for turbine regulation- and safety systems,

· be able to understand the principles of construction and function for steam-, feed water- and condenser systems, including condenser pumps, preheaters, ventilators and fitting associated to the systems,

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

· be capable of supervising repairs and maintenance of steam systems,

· be familiar with the acts, notices and guidelines regarding steam systems as well as their fields of application,

· be skilled in operating engineering plants and steam systems under normal as well as under extreme conditions. These skills may for instance be obtained by simulator training. 

Evaluation

Examination.
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Subject: Marine propulsion
Purpose

The candidate attending “Marine propulsion” class is to acquire the knowledge of load conditions for the propelling machinery and the propeller required to consider safe and economic operation.

Objectives

After completed training and education, the candidate shall

· be capable of applying propelling curves, torque/turning moment curves, including load diagrams for the propelling machinery,

· be familiar with spheres of cavitation- and resonance, 

· be able to understand the single elements, which form a part of the resistance to propulsion in a ship,

· be familiar with the mode of operation and geometry of screws, 

· be able to understand the differences between variable pitch propellers and rigid propellers in regard to their mode of operation, including their working range and limitations,

· be familiar with indirect screw working,

· be familiar with other types of propulsion,

· be capable of making running tests,

· be capable of applying the results of the running tests on diesel engines with a view to control, maintenance and troubleshooting,

· have skills in operating the propelling machinery under normal circumstances as well as under extreme circumstances. This may be achieved by for instance simulator training.

Evaluation

Examination
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Subject: Process analysis and automation
Purpose

The candidate is to acquire the knowledge required for performing tasks of process analysing, operational optimizing, selection of equipment, troubleshooting and maintenance in connection with the automatisation of technical processes in transportation, supply, manufacturing and environmental protection..

Objectives

After having completed training and education, the candidate shall

· be capable of working out analysis of  process cohesion and adjustment techniques, control and surveillance and applying this knowledge to the selection of equipment,

· be familiar with the structure of interface units and be capable of selecting interface units for data collection, adjustment, control and surveillance,

· be capable of applying electronic, pneumatic, hydraulic and mechanical equipment for adjustment, control and surveillance,

· be able to understand the principles for data collection and be capable of selecting the data, which are of importance to adjustment, control and surveillance of processes,

· be familiar with calibration techniques and measuring equipment,

· be able to understand the importance of the degree of accuracy, which influences the measuring results,

· be capable of applying methods for adjusting, optimizing and obtaining stability in the automation of processes,  

· be familiar with safety equipment in processing plants, with reference to acts, notices and guidelines,

· be able to understand the principles for transmission of data as well as the operational conditions, which are of bearing to the choice of network,

· be familiar with data protection.

Evaluation

Examination.
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Subject: Chemistry
Purpose

The candidate is to acquire the knowledge required to make himself acquainted with/study chemical processes and treat these in relation to the subject of “process analysis and automation”.

Objectives

After completed training and education, the candidate shall

· have a basic understanding of inorganic, organic, electro-, petro-, and bio chemistry,

· be able to understand applied chemistry in relation to water purification and water treatment, including ion exchange,

· be able to understand applied chemistry in relation to flue gas- waste water purification,

· be able to understand applied chemistry in relation to fermentative processes and bio fuel production,

· be able to understand applied chemistry in relation to fuel cells and be able to understand chemistry in relation to corrosion, 

· be familiar with applied chemistry in relation to the manufacturing of relevant chemical substances, materials and  products,

· be able to understand applied chemistry in relation to “cracking” and decomposition of substances,

· be able to understand applied chemistry in relation to electrolysing processes.

Evaluation

Internal.
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Subject: Electrotechnology
Purpose

The candidate is to acquire sufficient electro technical knowledge of circuit theory, general electrotechnology and electro chemistry to qualify for testing, troubleshooting and maintenance of electrical appliances.

Objectives

After completed training and education, the candidate shall

· be able to account for electric and magnetic fields theories in connection with solving technical problems,

· have an understanding of charging and discharging of condensers, differentiation and integration grids/networks plus frequency dependent voltage dividers (RC-junction),

· be familiar with connection and disconnection of  coils as well as problems related to this process,

· be capable of analysing combined 1 and 3 phased a.c. circuits, and be able to make relevant calculations for these circuits,

· be capable of analysing unsymmetrical load on 3 phased a.c. circuits, and be able to make calculations in this connection,

· have an understanding of the technical aspects regarding:

· skin effect,

· variable reactance

· curve features/shapes with over harmonic oscillation,

· have an understanding of electro technical-/chemical conditions regarding accumulators,

      electrolysis, the electrochemical series of metals, galvanic corrosion and cathodic protection

· be capable of applying bridge principles for d.c. and a.c. circuits,

· be capable of performing relevant measurements for 1 and 3 phased a.c. systems,

· be able to select suited measuring instruments, including instrument transformers in relation to measurements of electric installations, plus have an understanding of the accuracy of the performed measurements.

Evaluation

Examination.
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Subject: Electric machinery
Purpose

The candidate is to acquire the electro technical knowledge of electric machinery required to be able to select machinery and carry out tests, troubleshooting, repairs and maintenance.

Objectives

After completed training and education, the candidate shall

· be able to analyse the operational characteristics of d.c. machinery as motors based on knowledge of the construction, mode of operation, starting conditions and other features, 

· be able to analyse the operating characteristics of synchronous machines as generators and motors, based on knowledge of construction, components, mode of operation and other characteristics,

· be able to analyse the operational characteristics of asynchronous machines as motors and generators, based on knowledge of layout, components, mode of operation and other characteristics,

· have an understanding of a.c. engines’ connection to a.c. networks, including the operational characteristics of the motors, 

· be familiar with the principles of construction and the operating characteristics for special engines, including stepping motors,

· be capable of applying relevant techniques for adjustment of the speed and moment of d.c. and a.c. motors as well as working out calculations accordingly,
· be able to analyse the operational characteristics of transformers, based on knowledge of layout, components, mode of operation and other characteristics, including clutching/coupling and parallel operation.
Evaluation

Examination.
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Subject: Electronics
Purpose

The candidate is to acquire the required knowledge of and insight into electronic components and their application, in order for him - on the basis of manuals and circuit tables - to understand the mode of operation of the plants, they form a part of. The marine engineer shall – in compliance with the standards and rules in force at the time in question – be capable of undertaking testing, troubleshooting and maintenance of the electronic equipment applied for control, adjustment and surveillance of industrial and maritime processing plants.

Objectives

After completed training and education, the candidate shall:

· be familiar with linear and non-linear resistors,

· be familiar with the causes and effects of transient over voltage and electromagnetic interference, including electromagnetic compatibility (EMC),

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

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

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

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

· have an understanding of the structure and characteristics of one-phased rectifier circuits with controlled and uncontrolled diodes, including average-, ripple- and effective values as well as stabilizing techniques,

· have an understanding of the structure and characteristics for three-phased rectifier circuits with controlled and uncontrolled diodes,

· have an understanding of the structure of  digital circuits, including applied logic elements,

· be familiar with fire-alarm systems,

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

Evaluation

Internal.
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Subject: Maritime and industrial power supply systems and installations
Purpose

The candidate shall, as a works manager be able to take charge of operation, troubleshooting and maintenance of electric power supply systems in a secure and proper way. The systems may be executed for low as well as high voltage in compliance with the requirements of Notice on Heavy Current (Stærkstrømsbekendtgørelsen) and with national and international requirements regarding electric installations in ships.

The marine engineer shall be able to perform projecting, arrange installation, operationalization and maintenance of electric installations and power supply systems, executed for low as well as high voltage in compliance with the Notice on Heavy Current, joint regulations (Fællesregulativet) and EU directives.

The person concerned is to acquire the theoretic foundation required in order to obtain certification as an electrician, when the apprenticeship requirements are met in accordance with the Electrician Act (Elinstallatørloven). 

Objectives

After completed training and education, the candidate shall

· be able to understand principles regarding electric power plant design in ships, including system voltages, division into sections, reserve- and emergency supply options,

· be able to analyse the interaction of the prime mover, the generator, magnetizing equipment, synchronising equipment, protective equipment and switching equipment with a view to the operational performance of  the ship generator plant, including the shaft generator system and emergency systems, during normal as well as extreme circumstances,

· be capable of undertaking operation and maintenance of current distribution plants in ships, including high voltage plants,

· be familiar with the design and mode of operation of installation equipment, including fuses and switches with a view to making correct selection and dimensioning of equipment,

· be familiar with illumination measurements,

· be able to account for the illuminating properties of the electrical fittings and have an understanding of  principles regarding the projecting of  lightning plants,

· be familiar with the installation conditions and properties of luminous lamps and high voltage fluorescent tubes,

· be familiar with space heating systems as well as with heating techniques applied for industrial plants,

· be able to compute voltage drop, when one or more loads of arbitrary type are connected to three or four conductor installations,

· be able to compute short-circuit currents and – effects in installations and power supply systems,

· be able to analyse the efficiency of the short-circuit protection in power plants and be capable of  selecting appropriate equipment and material,

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

· be able to analyse the design of low voltage distribution grids and be capable of projecting and dimensioning associated wires/cables and over voltage protection in consideration of selectivity and voltage quality requirements,
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· be able to analyse the design of high voltage distribution grids and be capable of projecting and dimensioning associated wires/cables and over voltage protection in consideration of selectivity and voltage quality requirements,

· have an understanding of the mode of operation and design of phase compensating plants and be capable of working out calculations of earth currents,

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

· be able to analyse the design of transformer stations in distribution grids, be capable of selecting transformers and coupling appliances for high and low voltage, be capable of dimensioning associated high voltage cables, over voltage protection plus earth switch systems,

· be familiar with electric power produced by wind mills and solar cells,

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

· installation layout

· protection against electric chock

· protection against thermal effect

· excess current protection

· protection against over- and under voltage

· separation and breaking

· application of the above mentioned protective measures

· selection and installation of appliances,

· regulations for specific installations or fields

· be capable of applying rules and regulations for secondary high voltage installations, and be able to project and dimension such installations,

· have an understanding of directives for inspection and testing of installations prior to operationalization as well as for operation and maintenance of installations,

· have an understanding of directives for the execution of stations plants and electric supply mains plus earth connection etc. at or next to these plants,

· have an understanding of the directives for operation of power supply plants and of the planning and implementation of the work at or near high- and low voltage plants, live as well as dead,

· have an understanding of directives for machine safety and electric material in machines,

· have an understanding of low voltage tables, including channel rail systems.

Evaluation

Examination.

(The examination form is decided upon after discussion with the Electricity Council – Electricitetsrådet -, compare the change of training programmes for electricians in progress.)
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Subject: Management and teamwork
Purpose

The aim of management and teamwork training is to make the student capable of contributing to:

· promotion of the personal development process of leaders and collaborators in a undertaking,

· promotion of the social interaction between members of the staff/crew,

· development of his own/collaborators’ motivation and attitude towards their jobs in a positive direction,

· constructive solutions to management and teamwork problems in times of change,

· promotion of efficient management and  personnel teamwork, by looking empathically at the roles of the manager and the collaborator.

Objectives

We refer to the syllabus for the common core subject “Management and Teamwork” (Ledelse og samarbejde) for merconome (Bachelor of commerce) and technonome (Bachelor of technical commerce) education, published by the Danish Department of Education and Science.

Evaluation

Evaluation is conducted in accordance with the regulations of the Danish Department of Education and Science.
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Subject: Introduction to business economics
Purpose

The subject “Introduction to business economics” is aimed at giving the student knowledge of the basic principles for accounting and other related fields, which fall under business law, in order to procure the required qualifications for the subject of business economics.

Objectives

We refer to the syllabus for the subject “Introduction to business economics” for merconome (Bachelor of commerce) and technonome (Bachelor of technical commerce) education, published by the Danish Department of Education and Science.

Evaluation

None.

Subject: Business economics

Purpose
The subject “Business economics” is aimed at giving the student elementary knowledge and insight into a range of crucial topics within the sphere of financial management of enterprises, in preparation for his participation in the decision-making process.

Qualifications

Familiarization of accounting is required at the level described under the subject “Introduction to business economics”.

Objectives

We refer to the syllabus for the common core subject “Business Economics” (Virksomheds-økonomi) for merconome (Bachelor of commerce) and technonome (Bachelor of technical commerce) education, published by the Danish Department of Education and Science.

Evaluation

Evaluation is conducted in accordance with the regulations of the Danish Department of Education and Science.
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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 reorganisation 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.


.
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