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Course Outline
	Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	Course Introduction
	1.0
	-

	Competence:  Use of English language in written and oral form
Module I – English Language

	1. English Only in the Workplace
	1.5
	2.0

	2. Electrical and Electronic Engineering Publications
	1.5
	2.0

	Competence:  Ensure compliance with pollution prevention requirements
Module II – Ensure Compliance with Pollution Prevention Requirements

	3. Precautions to be Taken to Prevent Pollution of Marine Environment
	1.0

	-


	4. Anti-Pollution Procedures and All Associated Equipment
	2.0

	-

	5. Proactive Measures to Protect the Marine Environment
	1.0
	-


	Competence: Application of leadership and teamworking skills
Module III – Leadership and Teamworking Skills

	6. Shipboard Personnel Management and Training
6.1 Organization of crew, authority structure and personnel responsibilities
6.2 Cultural awareness, inherent traits, attitudes, behavior, cross-cultural communication
6.3 Shipboard situation, informal structures onboard
6.4 Human error, situation awareness, automation awareness, complacency, boredom
6.5 Leadership and teamworking
6.6 Training, structured shipboard training programs
	6.0
	6.0

	7. Task and Workload Management
7.1 Planning and co-ordination
7.2 Personnel assignment
7.3 Time and resource constraints
7.4 Prioritization
	4.0
	2.0

	8. Effective Resource Management
8.1 Allocation, assignment and prioritization of resources
8.2 Effective communication on board and ashore
8.3 Decisions reflect consideration of team experiences


	4.0
	2.0

	Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	9. Decision-Making Techniques
9.1 Situation and risk assessment
9.2 Identify and consider generated options
9.3 Selecting course of action
9.4 Evaluation of outcome effectiveness
	4.0
	-

	Competence:  Monitor the operation of electrical, electronic and control systems
Module IV – Heat Transmission, Mechanics and Hydromechanics

	10. Heat Transfer
	2.0
	4.0

	11. Mechanics
	2.0
	3.0

	12. Hydromechanics
	2.0
	3.0

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Maintenance and repair of electrical and electronic equipment
Module V – Marine Electro-Technology

	13. Electrical Testing and Measuring Equipment
13.1 Construction
13.2 Operation
	4.0
	12.0

	14. Technology of Electrical Materials
14.1 Conductivity of Metals
14.2 Dielectric Properties
14.3 Magnetic Properties
14.4 Semiconductors
	4.0
	4.0

	15. Electronic Workshop 
	2.0
	6.0

	16. Electro-Technology and Electrical Machines Theory
16.1 Electrical Fundamentals
16.2 Electromagnetic Induction
16.3 Capacitance
16.4 Impedance
16.5 D.C. Circuits
16.6 A.C. Circuits
16.7 Transformers
16.8 D.C. Machines
16.9 A.C. Machines
	10.0

	24.0





	Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	17. Fundamentals of Electronics and Power Electronics
17.1 Electronics Elements
17.2 Semiconductor Devices
17.3 Sequence Control Circuits
17.4 Electric Power Conversion Circuits
	10.0
	24.0

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Maintenance and repair of electrical and electronic equipment
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment
· Maintenance and repair of control and safety systems of hotel equipment
Module VI – Electrical Equipment, Schematics and Safety

	18. Electrical and Electronic Diagrams
18.1 Definition and Reference Standards
18.2 Types of Diagrams
	2.0

	6.0


	19. Electrical Drives
19.1 Fundamentals of Electrical Drives
19.2 Fixed-Speed and Variable-Speed Drives 
with DC Motors
19.3 Fixed-Speed and Variable-Speed Drives 
with Asynchronous Motors
19.4 Servo Drives
19.5 Stepper Drives
19.6 Fieldbuses for Electrical Drives
19.7 Process Control with Electrical Drives
	4.0
	12.0

	20. Planned Maintenance Systems
	2.0
	2.0

	21. Shipboard Safety
21.1 Hazards and Precautions
21.2 Safety Requirements for Working on  
Shipboard Electrical Systems
21.3 Safe Isolation of Equipment and 
Associated Systems Required Before 
Works are Permitted on such equipment
	2.0
	10.0

	22. Electrical and Mechanical Workshop
	4.0
	12.0

	23. Safe Maintenance and Repair Procedures Electrical Systems and Equipment
23.1 Lighting systems
23.2 Electric Motors
23.3 Cathodic Protection Systems
23.4 Fire detection System
23.5 Hotel System
	8.0
	20.0

	
Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment
Module VII – Electro-Pneumatics

	24. Electro-Pneumatic Control Systems
24.1 Fundamental Principles
24.2 Air Compressors, Air Treatment and 
Pressure Regulation
24.3 Control Valves
24.4 Actuators
24.5 Electro-Pneumatic Accessories
24.6 Process Controls
	6.0
	10.0

	25. Safe Maintenance and Repair Procedures of Electro-Pneumatic Systems
	2.0
	4.0

	Competence: 
· Monitor the operation of electrical, electronic and control systems
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment
Module VIII – Electro-Hydraulics

	26. Electro-Hydraulic Control Systems
26.1 Fundamental Principles
26.2 Hydraulic Pumps and Pressure 
Regulation
26.3 Control Valves
26.4 Actuators
26.5 Electro- Hydraulic Accessories
26.6 Sequencing Controls
	6.0
	10.0

	27. Safe Maintenance and Repair Procedures of Electro-Hydraulic Systems
	2.0
	4.0




	Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment
Module IX – Instrumentation, Process Control, Alarm and Monitoring Systems

	28. Fundamentals of Instrumentation, Process Control, Alarm and Monitoring System
	4.0
	8.0

	29. Instrumentation, Alarm and Monitoring Systems Onboard Ships
	4.0
	12.0

	30. Instrumentation and Control Diagrams
30.1 Definition and Reference Standards
30.2 Types of Diagrams
	2.0
	4.0

	31. Safe Maintenance and Repair Procedures of Instrumentation, Process Control, Alarm and Monitoring Systems
	8.0
	18.0

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Operate computers and computer networks on ships
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment
Module X – Automation, Automatic Control Devices and Technology

	32. Fundamentals of Automation, Automatic Control Systems and Technology
	4.0
	8.0

	33. Computer Networks Onboard Ships
	2.0
	6.0

	34. Automation and Automatic Control Systems Onboard Ships
	2.0
	6.0

	35. Safe Maintenance and Repair Procedures of Automation and Automatic Control Systems
	4.0
	6.0

	Competences: 
· Use of internal communication systems 
· Maintenance and repair of bridge navigation equipment and ship communication systems
Module XI –Ship’s Communication Systems and Bridge Navigation Equipment




	Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	36. Navigational Equipment
36.1 Operating Principles
36.2 Safe Maintenance and Repair Procedures
	3.0
	8.0

	37. Internal Communication Systems
37.1 Operating Principles
37.2 Safe Maintenance and Repair Procedures
	3.0
	6.0

	38. External Communication Systems
38.1 Operating Principles
38.2 Safe Maintenance and Repair Procedures
	3.0
	6.0

	39. Electrical and Electronic Systems Operating in Flammable Areas
39.1 Regulatory Requirements
39.2 Safe Practices
39.3 Safe Maintenance and Repair Procedures
	3.0
	4.0

	Competences: 
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Maintenance and repair of control and safety systems of hotel equipment
Module XII – Marine Refrigeration and Air-Conditioning Systems

	40. Marine Refrigeration and Air-Conditioning Systems
40.1 Principles of Refrigeration
40.2 Heating, Ventilation and Air-Conditioning (HVAC)
40.3 Maintenance and Repair
	8.0
	22.0

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery
· Maintenance and repair of control and safety systems of hotel equipment
Module XIII – Mechanical Engineering Systems

	41. Prime Movers, Including Main Propulsion Plants
41.1 Diesel Engines
41.2 Steam Turbines
41.3 Gas Turbines
	12.0
	-


	42. Auxiliary Machinery
42.1 Boilers
42.2 Pumps
42.3 Compressed-Air Systems 
42.4 Cooling Systems 
42.5 Separators (Purifiers/Clarifiers) 
42.6 Stern Tubes 
42.7 Oily Water Separators
42.8 Sewage Systems
42.9 Fuel Oil Systems
42.10 Lube Oil Systems
	12.0
	8.0

	43. Steering Systems
	4.0
	4.0

	44. Cargo Handling Systems
	2.0
	2.0

	45. Deck Machinery
	2.0
	2.0

	46. Hotel Systems
	2.0
	2.0

	47. Control Systems of Propulsion and Auxiliary Machinery
	6.0
	6.0

	Competence: 
· Operate generators and distribution systems
· Maintenance and repair of electrical and electronic equipment
Module XIV – Generators and Distribution Systems

	48. Electrical Power Distribution Boards and Electrical Equipment
48.1 Distribution and Loading
48.2 Power Management Systems
48.3 Generators 
48.4 Emergency Power and Shore Power
48.5 Battery Charger and Distribution
48.6 Uninterruptible Power Supplies (UPS)
	12.0
	36.0

	49. Functions, Configurations and Performance Tests
49.1 Monitoring Systems
49.2 Automatic Control Devices
49.3 Protective Devices
	4.0
	10.0

	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Operate and maintain power systems in excess of 1,000 volts
Module XV – Marine High Voltage Systems

	50. Hazards, Precautions and Safety Procedures Required for the Operation of Power Systems above 1,000 volts
50.1 Operational hazards of power systems above 1,000 volts
50.2 Safety precaution for the operation of power systems above 1,000 volts
50.3 Safety procedures for power systems above 1,000 volts
	4.0

	8.0


	51. High Voltage Technology
	4.0
	-

	52. Electrical Propulsion, Electric Motors and Control Systems
52.1 Electric Propulsion
52.2 Electric Motors
	4.0
	6.0




	Subject Area
	Time Allotment
 (in hours)

	
	Theoretical
	Demonstration/ Practical Work

	53. Operation and Maintenance of High Voltage Systems
53.1 Safe Operation of High Voltage Systems
53.2 Safe Maintenance of High Voltage Systems
	4.0
	24.0

	Sub-total
	224.0
	404.0

	Total Training Hours
	628.0

	
	
	

	Assessment
	
	



Note: 

It is the responsibility of the MTI to determine the number of hours needed for the conduct of assessment both theoretical and practical as maybe applicable taking into account the number of trainees, number of assessor, number of equipment vis-a-vis the number of test items for theoretical and the number of exercises for practical assessment.
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Part B
Course Outline
(SUMMARY)
	Subject Area
	Time Allotment
(in hours)

	
	Theoretical
	Demonstration/
Practical Work

	Course Introduction
	1.0
	-

	Module I: 	English Language
	3.0
	4.0

	Module II: 	Ensure Compliance with Pollution Prevention Requirements
	4.0
	 -

	Module III: 	Leadership and Teamworking Skills
	18.0
	10.0

	Module IV: 	Heat Transmission, Mechanics and Hydromechanics
	6.0

	10.0


	Module V: 	Marine Electro-Technology
	30.0
	70.0

	Module VI: 	Electrical Equipment, Schematics and Safety
	22.0
	62.0

	Module VII: 	Electro-Pneumatics
	8.0
	14.0

	Module VIII:	Electro-Hydraulics
	8.0
	14.0

	Module IX: 	Instrumentation, Process Control, Alarm and Monitoring Systems
	18.0
	42.0

	Module X: 	Automation, Automatic Control Devices and Technology
	12.0
	26.0

	Module XI: 	Ship’s Communication Systems and Bridge Navigation Equipment
	12.0
	24.0

	Module XII: 	Marine Refrigeration and Air-Conditioning Systems
	8.0
	22.0

	Module XIII:	Mechanical Engineering Systems
	40.0
	24.0

	Module XIV:	Generators and Distribution Systems 
	16.0
	46.0

	Module XV: 	Marine High Voltage Systems
	16.0
	38.0

	Sub-total
	222.0
	406.0

	ETO Course – Total Training Hours
	628.0



