ELECTRO-TECHNICAL OFFICER (ETO) COURSE                                     	PART C: COURSE SYLLABUS

[bookmark: _GoBack]Part C
Course Syllabus

	The course syllabus has been written in learning outcome format in which the outcome describes what the trainee must do to demonstrate that the specified knowledge or skill has been acquired and the proper attitude has been developed.  All the outcomes are understood to be prefixed by the words, “At the end of the session the trainees should be able to ………….”

	Subject Area
	Reference
	Teaching Aid

	Course Introduction
.1 Explain the need to complete an approved training as prescribed in Regulation III/6 of the STCW Convention, as amended
.2 Explain the competences and KUPs covered in the course per Table A-III/6 of the STCW Code
	R1
	A1

	Module I – English Language
	
	

	1. English Only in the Workplace
.1 Use marine electro-technical terminologies applicable to the duties and task of an ETO     
.2 Communicate using English language in oral and written form
	R1, R8, B7, B12
	A1, A3

	2. Electrical and Electronic Engineering Publications
.1 Identify various electrical and electronic publication applicable onboard and its contents
.2 Choose the appropriate electrical and electronic publication to be used in a given scenario
.3 Interpret various shipboard drawings
.4 Fill-out shipboard forms relevant to the job of the ETO
.5 Prepare incident reports as per company regulations
.6 Prepare hand-over reports using company prescribed forms


	
	

	Subject Area
	Reference
	Teaching Aid

	Module II – Ensure Compliance with Pollution Prevention Requirements
	
	

	3. Precautions to be Taken to Prevent Pollution of Marine Environment
.1 Explain the precautions to be taken to prevent pollution of the marine environment in accordance with MARPOL Convention 73/78
	R1, R2, R3, R6, B29, B30
	A1, A2, A3

	4. Anti-Pollution Procedures and Associated Equipment
.1 Explain anti-pollution procedures and associated equipment to be used in accordance with MARPOL Convention 73/78
.2 Explain regulatory and statutory requirements in operating anti-pollution equipment 
.3 Explain the approved methods for disposal of wastes and other marine pollutants as per MSDS
	
	

	5. Proactive Measures to Protect the Marine Environment
.1 Explain the proactive measures to protect the marine environment
	
	

	Module III – Leadership and Teamworking Skills
	
	

	6. Shipboard Personnel Management and Training
6.1    Organization of crew, authority structure, and personnel responsibilities
.1 Explain the typical shipboard organization
.2 Explain individual personnel responsibilities
.3 Explain the factors to be considered in the organization of crew 
.4 Identify the internal and external authority structure 

6.2    Cultural awareness, inherent traits, attitudes, behavior and cross-cultural
	R1, R7, B12












	A1













	Subject Area
	Reference
	Teaching Aid

	.1 Explain the importance of cultural awareness onboard ship
.2 Explain the effect of inherent traits, attitudes and behavior in establishing good working relationship among crew onboard
.3 Explain methods of mitigating the effects of cross-cultural communication differences to maintain good working relationship among crew onboard

6.3    Shipboard situation and informal structures onboard ships
.1 Explain shipboard situation and corresponding informal structures onboard ships

6.4    Human error, situation awareness,  automation awareness, complacency and boredom
.1 Explain the effects of human error, situation awareness, automation awareness, complacency and boredom to personnel performance onboard ships

6.5    Leadership and teamworking
.1 Explain leadership and teamworking
.2 practiced onboard ship
.3 Explain leadership in terms of: qualities, characteristic, and technique
.4 Differentiate team from group behavior
.5 Explain the advantages of a team approach and good team communication in shipboard operations
.6 Apply team approach and good team communication in a given shipboard operation

	






	







	Subject Area
	Reference
	Teaching Aid

	6.6     Training requirements and structured 
shipboard training programs
.1 Explain the required training and structured shipboard training programs
	
	

	7. Task and Workload Management
7.1    Planning and co-ordination
.1 Explain planning and co-ordination technique
.2 Apply planning and co-ordination techniques

7.2    Personnel assignment
.1 Identify personnel assignment

7.3    Time and resource constraints
.1 Explain the factors causing time and resource constraints

7.4    Prioritization
.1 Explain the importance of prioritization onboard ships
.2 Apply prioritization techniques
	
	

	8. Effective Resource Management 
8.1     Allocation, assignment and prioritization of 
resources
.1 Explain allocation, assignment and prioritization of resources

8.2    Effective communication on board and ashore
.1 Explain the importance of effective communication
.2 Apply effective communication on board and ashore

	
	

	Subject Area
	Reference
	Teaching Aid

	8.3     Decisions reflect consideration of team experiences
.1 Explain the importance of decision making taking into consideration team experiences
	
	

	9. Decision-Making Techniques
9.1    Situation and risk assessment
.1 Differentiate the situation and risk assessment
.2 Explain the role of situation and risk      assessment in decision making

9.2    Identify and consider generated options
.1  Explain the importance of generating options in decision making

9.3    Selecting course of action
.1  Explain the factors to be considered in 
identifying the most appropriate course 
of action

9.4    Evaluation of outcome
.1  Explain the procedures in assessing the   effectiveness of course of action 
outcome
	
	

	Module IV – Heat Transmission, Mechanics and Hydromechanics
	
	

	10. Heat Transfer
.1 Define heat as a process of thermal energy transfer
.2 Differentiate methods of heat transfer
.3 Explain the effects of heat transfer such as:
-Temperature change
-Thermal expansion
-Phase transition
.4 Explain the process of determining the specific heat capacity of a metal
	R1, R4, B24
	A1, A2, A3

	Subject Area
	Reference
	Teaching Aid

	.5 Determine the specific heat capacity of a metal in experiment
.6 Explain the process of determining the latent heat of fusion of ice
.7 Determine the latent heat of fusion of ice in an experiment
	
	

	11. Mechanics
.1 Explain the concept of force 
.2 Explain Newton's laws of motion
.3 Explain the concept of work, energy and power
.4 Explain bodies’ reaction in response to forces acting on them
.5 Explain the effect of tension, compression to a material
.6 Determine the effect of tension, compression to a material in an experiment
	
	

	12. Hydromechanics
.1 Explain Pascal’s principle 
.2 Explain the applications of Pascal’s principle onboard ship
.3 Explain Bernoulli’s principle
.4 Explain the applications of Bernoulli’s principle onboard ship
.5 Determine the effect of pressure, temperature and flow rate in hydraulic systems in an experiment
	
	

	Module V – Marine Electro-Technology
	
	

	13. Electrical Testing and Measuring Equipment
13.1 Construction
.1 Identify the types of electrical testing and measuring equipment used onboard ship
.2 Describe the design features of electrical testing and measuring equipment 
.3 Identify the operating parameters of electrical testing and measuring equipment 




	R1, R4, B6, B15, B25, B32, B33, B34, B39, B43, B46, B60, B61, B73, B76, B78, B79, B80



	A1, A2, A3









	Subject Area
	Reference
	Teaching Aid

	13.2 Operation
.1 Identify dangers and hazards related to the improper use of electrical testing and measuring equipment
.2 Use electrical testing and measuring equipment
	
	

	14. Technology of Electrical Materials
14.1 Conductivity of Metals
.1 Explain the conductivity of metals
.2 Explain the factors affecting the 
resistivity of electrical materials
.3 Differentiate the properties of various electrical conducting materials
.4 Perform conductivity test

14.2 Dielectric Properties
.1 Explain the characteristics of dielectric materials
.2 Explain the effects of a dielectric on the behavior of a capacitor
.3 Explain the frequency and temperature dependence of the dielectric constant of polar dielectric materials
.4 Explain the types of breakdown in dielectric materials
.5 Test dielectric properties of materials

14.3 Magnetic Properties
.1 Explain the characteristics of magnetic materials
.2 Explain the magnetic properties of materials
.3 Classify magnetic materials
.4 Explain the factors affecting permeability and hysteresis loss
.5 Test magnetic properties of materials

14.4 Semiconductors
.1 Explain the characteristics of each types of semiconductor materials
.2 Differentiate conductors, semi-conductors, and insulators
.3 Explain the thermal conductivity of semiconductors
.4 Measure forward and reverse bias voltages of a semiconductors
	
	

	Subject Area
	Reference
	Teaching Aid

	15. Electronic Workshop
.1 Classify electronic hand tools used by an ETO
.2 Use electronic hand tools in accordance to its application
	
	

	16. Electro-Technology and Electrical Machines Theory
16.1 Electrical Fundamentals
.1 Explain electrical terms, symbols and principles 
.2 Explain series, parallel and series-parallel circuit connections

16.2 Electromagnetic Induction
.1 Explain the principle of Electromagnetic Induction
.2 Differentiate static, magnetic and dynamic induction
.3 Identify electrical equipment that applies electromagnetic principle

16.3 Capacitance
.1 Explain the principle of capacitance
.2 Identify electrical equipment that applies principles of capacitance

16.4 Impedance
.1 Explain the principle of impedance
.2 Identify electrical equipment that applies principles of impedance

16.5 D.C. Circuits (DC)
.1 Explain the direct current principles
.2 Identify electrical equipment using DC circuits onboard
.3 Interpret DC circuit diagram
.4 Construct DC circuit using various components
.5 Detect faults and troubleshoot DC circuit

16.6 A.C. Circuits (AC)
.1 Explain the alternating current principles
.2 Explain apparent, true and reactive power
	
	

	Subject Area
	Reference
	Teaching Aid

	.3 Identify electrical equipment using AC circuits onboard
.4 Interpret AC circuit diagrams
.5 Construct AC circuit using various components
.6 Detect faults and troubleshoot AC circuits

16.7 Transformers
.1 Explain the principles of transformers
.2 Identify the types of transformers used onboard and their applications 
.3 Perform winding and insulation resistance test of transformers

16.8 D.C. Machines
.1 Explain the operating principles of DC motors
.2 Explain the operating principles of DC generators
.3 Explain the function of the components of DC machines
.4 Identify applications of DC machines on board
.5 Monitor safe working parameters of DC Motors and DC generators

16.9 A.C. Machines
.1 Explain the operating principles of AC motors
.2 Explain the operating principles of AC generators/alternators
.3 Explain the function of the components of AC machines
.4 Identify applications of AC machines on board
.5 Monitor safe working parameters of AC machines 
	
	

	17. Fundamentals of Electronics and Power Electronics
17.1 Electronics Elements
.1 Explain electronic terms, symbols and principles
.2 Explain the function of electronic elements in a circuit

	
	

	Subject Area
	Reference
	Teaching Aid

	17.2 Semiconductor Devices
.1 Identify semiconductor devices
.2 Explain the switching operations of semiconductor devices
.3 Construct voltage regulator circuits
.4 Construct electronic switching circuits

17.3 Sequence Control Circuits
.1 Explain the applications of sequence 
control circuits
.2 Identify input and output devices in sequence control circuits 
.3 Differentiate the logical operations in sequence control circuits
.4 Construct sequence control circuits using logical operations
.5 Detects faults and troubleshoot in sequence control circuits 

17.4 Electric Power Conversion Circuits
.1 Identify power electronic devices
.2 Explain the functions of power electronic devices
.3 Explain the application and operation of power conversion circuit
.4 Construct power conversion circuits
.5 Perform function test of power conversion circuit
	
	

	Module VI – Electrical Equipment, Schematics and Safety
	
	

	18. Electrical and Electronic Diagrams
18.1 Definition and Reference Standards
.1 Identify electrical and electronic symbols 
.2 Define electrical and electronic terms and use various reference standards

18.2 Types of Diagrams
.1 Distinguish the types of electrical and electronic diagrams used onboard ships
.2 Interpret electrical and electronic diagrams



	R1, R4, B3, B6, B9, B10, B11, B12, B14, B22, B25, B28, B29, B32, B35, B39, B42, B43, B49, B53, B66, B67,



	A1, A2, A3









	Subject Area
	Reference
	Teaching Aid

	19. Electrical Drives
19.1 Fundamentals of Electrical Drives
.1 Explain the operating principles of electrical drive systems

19.2 Fixed-Speed and Variable-Speed Drives for DC Motors
.1 Explain the operating principle of fixed-speed and variable-speed drives for DC motors
.2 Illustrate the construction and electrical connections of fixed-speed and variable-speed drives for DC motors
.3 Differentiate the characteristic of shunt wound and series wound fixed-speed drives
.4 Operate fixed-speed and variable-speed drives for DC motors

19.3 Fixed-Speed and Variable-Speed Drives for Asynchronous Motors
.1 Explain the operating principle of fixed-speed and variable-speed drives for asynchronous
.2 Illustrate the construction and electrical connections of fixed-speed and variable-speed drives for asynchronous motors
.3 Explain the design and application of 
fixed-speed drives using asynchronous motor
.4 Operate fixed-speed and variable-speed drives for asynchronous motors

19.4 Servo Drives
.1 Explain applications of servo drives on board ship
.2 Explain the types of servo drives
.3 Explain speed and position encoders of servo drives
.4 Explain the procedures in controlling and tuning of servo drives
.5 Operate control systems of servo drives

	
	









	Subject Area
	Reference
	Teaching Aid

	19.5 Stepper Drives
.1 Explain applications of stepper drives on board ship
.2 Explain the types of stepper drives
.3 Describe the components used in controllers for stepper motors

19.6 Fieldbuses for Electrical Drives
.1 Explain the operating principle of fieldbuses for electrical drives
.2 Compare and contrast the characteristic of the following fieldbuses: AS-Interface, CAN, PROFIBUS DP and PROFINET I/O
.3 Connect fieldbuses to electrical drives

19.7 Process Control with Electrical Drives
.1 Explain the process control of single and multi-drive systems
.2 Explain electrical drives with integrated technology functions
	
	 

	20. Planned Maintenance Systems
.1 Explain the purpose and the operating procedures of each type of Planned Maintenance System used onboard
.2 Create Planned Maintenance System report
	
	

	21. Shipboard Safety
21.1 Hazards and Precautions
.1 Explain hazards and risks associated in electrical work
.2 Explain the precautions to be taken to prevent damage in electrical work
.3 Perform the safety precautions taken before commencing work maintenance or repair

21.2 Safety Requirements for Working on Shipboard Electrical Systems
.1 Explain safety requirements for working on shipboard electrical systems
.2 Fill-out forms used for working on shipboard electrical systems


	
	

	Subject Area
	Reference
	Teaching Aid

	21.3 Safe Isolation of Equipment and associated systems required before works are Permitted on such equipment
.1 Explain the procedures for safe isolation of equipment and associated systems
.2 Apply isolation procedures before commencing work, maintenance or repair
	
	

	22. Electrical and Mechanical Workshop
.1 Classify electrical hand tools, power tools, mechanical tools and special tools
.2 Use  electrical hand tools, power tools, mechanical tools and special tools
	
	

	23. Safe Maintenance and Repair Procedures of Electrical Systems and Equipment
23.1 Lighting systems 
.1 Explain the types of lighting fixtures installed onboard ship
.2 Install various types of lighting fixtures
.3 Explain the preventive maintenance in lighting systems
.4 Detect faults in lighting systems using the alarm, monitoring system and appropriate test instruments
.5 Use appropriate tools and equipment for maintenance and repair of lighting systems
.6 Apply maintenance procedures for lightning systems
.7 Repair lighting systems
.8 Test the performance of repaired lighting systems

23.2 Electric Motors
.1 Explain the preventive maintenance on electric motors
.2 Detect faults associated with electric motors using the alarm, monitoring system and appropriate test instruments
.3 Use appropriate tools and equipment for maintenance and repair of electric motors
	
	

	Subject Area
	Reference
	Teaching Aid

	.4 Apply maintenance procedures for electric motors
.5 Repair electric motors
.6 Test the performance of repaired electric motor 

23.3 Cathodic Protection Systems
.1 Explain the application of various cathodic protection systems
.2 Explain the operating parameters of cathodic protection systems

23.4 Fire detection systems
.1 Explain the purpose of fire detection systems
.2 Explain the types of fire detectors
.3 Explain the procedures in testing fire detection systems
.4 Detect faults in fire detection systems using the alarm, monitoring system and appropriate test instruments
.5 Use appropriate tools and equipment for maintenance and repair of fire detection systems
.6 Apply maintenance procedures for fire detection systems
.7 Test the performance of repaired fire detection systems

23.5 Hotel Systems
.1 Explain the types of hotel equipment
.2 Explain the preventive maintenance in hotel equipment
.3 Detect faults in hotel equipment using the alarm, monitoring system and appropriate test instruments
.4 Use appropriate tools and equipment for maintenance and repair of hotel equipment
.5 Apply maintenance procedures for hotel equipment
.6 Repair hotel equipment
.7 Test the performance of repaired hotel equipment


	
	

	Subject Area
	Reference
	Teaching Aid

	Module VII – Electro-Pneumatics
	
	

	24. Electro-Pneumatic Control Systems
24.1 Fundamental Principles
.1 Explain the fundamental principles of electro-pneumatic control systems
.2 Identify schematic symbols used in electro-pneumatic systems

24.2 Air Compressors, Air Treatment and Pressure Regulation
.1 Explain types of air compressor used on board ship
.2 Explain the need for air treatment and pressure regulation for pneumatic systems

24.3 Control Valves
.1 Explain the operating principle of each types of pneumatic control valves
.2 Explain the procedure in conducting function test of pneumatic control valves
.3 Conduct function test of pneumatic control valves

24.4 Actuators
.1 Explain operating principles of each types of pneumatic actuators
.2 Explain the procedure in conducting function test of pneumatic actuators
.3 Conduct function test of pneumatic actuators

24.5 Electro-Pneumatic Accessories
.1 Explain the function of each type of electro-pneumatic accessory
.2 Explain the procedure on conducting function test of electro-pneumatic accessory
.3 Conduct function test of electro-pneumatic accessory

24.6 Process Controls
.1 Explain the operation logic elements, timers and limit switches 
	R1, R4, B17, B23, B25, B32, B35, B36, B39, B43, B48, B49, B56, B59, B62


	A1, A2, A3

	Subject Area
	Reference
	Teaching Aid

	.2 Explain the operation of complex sequences, pressure-controlled sequences and programmable controllers 
.3 Construct electro-pneumatic process control circuits
.4 Construct basic control air system
	
	

	25. Safe Maintenance and Repair Procedures of Electro-Pneumatic Systems
.1 Explain the preventive maintenance procedure in Electro-Pneumatic Systems
.2 Detect faults in Electro-Pneumatic Systems using appropriate test instruments
.3 Use appropriate tools and equipment for maintenance and repair of Electro-Pneumatic equipment
.4 Repair Electro-Pneumatic equipment
.5 Test the performance of repaired Electro-Pneumatic equipment
	
	

	Module VIII – Electro-Hydraulics
	
	

	26. Electro-Hydraulic Control Systems
26.1 Fundamental Principles
.1 Explain the fundamental principles in electro-hydraulic control systems
.2 Identify schematic symbols used in electro-hydraulic systems

26.2 Hydraulic Pumps and Pressure Regulation
.1 Explain the operating principle of hydraulic power packs used on board
.2 Explain the need for pressure regulation for hydraulic systems

26.3 Control Valves
.1 Explain the function of each types of hydraulic control valves
.2 Conduct function test of hydraulic control valves

26.4 Actuators
.1 Explain the function of each types of hydraulic actuators
	R1, R4, B17, B20, B25, B32, B35, B36, B39, B43, B48, B49, B51, B56, B62, B65

	A1, A2, A3

	Subject Area
	Reference
	Teaching Aid

	.2 Conduct function test of pneumatic actuators

26.5 Electro-Hydraulic Accessories
.1 Explain the function of each type of electro-hydraulic accessories
.2 Conduct function test of electro-hydraulic accessories

26.6 Sequencing Controls
.1 Explain the operation of logic elements, timers and limit switches 
.2 Explain the operation of complex sequences, pressure-controlled sequences and programmable sequencing control
.3 Construct electro-hydraulic process control circuits
.4 Construct basic control of steering gear
	
	

	27. Safe Maintenance and Repair Procedures of Electro-Hydraulic Systems
.1 Explain the preventive maintenance in Electro-Hydraulic systems
.2 Detect faults in Electro-Hydraulic systems using appropriate test instruments
.3 Use appropriate tools and equipment for  maintenance and repair of Electro-Hydraulic equipment
.4 Repair Electro-Hydraulic equipment
.5 Test the performance of repaired Electro-Hydraulic equipment
	
	

	.1 
	
	

	Module IX – Instrumentation, Process Control, Alarm and Monitoring Systems

	28. Fundamentals of Instrumentation, Process Control, Alarm and Monitoring Systems
.1 Explain the functions and fundamental principles of  instrumentation, alarm and monitoring systems
.2 Explain the operation of each type of process control systems
.3 Explain the function of sensors and transducers


	R1, R4, B2, B32, B33, B34, B36, B44, B48, B52, B55, B62, B68, B70, B74
	A1, A2, A3
	
	

	Subject Area
	Reference
	Teaching Aid

	.4 Explain the operating principle of different components in instrumentation and control engineering
.5 Test the different components in instrumentation and control systems
	
	
	

	29. Instrumentation, Alarm and Monitoring Systems Onboard Ships
.1 Explain the operation of Proportional (P) control, Integral (I) control, and Derivative (D) control in Proportional-Integral-Derivative (PID) controllers
.2 Explain the methods of tuning the  P controller, PI controller, PD controller, and PID controller
.3 Operate P controllers, PI controllers, PD controllers, and PID controllers
.4 Explain the interdependence of proportional, integral and derivative control actions
.5 Illustrate the interconnections of instrumentation, process control, alarm and monitoring systems 
.6 Monitor safe working parameters of process control systems
	
	
	

	.1 
	
	
	

	30. Instrumentation and Control Diagram
30.1 Definition and Reference Standards
.1 Identify instrumentation and control symbols 
.2 Define instrumentation  and control terms and use various reference standards

30.2 Types of Diagrams
.1 Distinguish the types of instrumentation  and control diagrams used onboard ships
.2 Interpret instrumentation and control diagrams






	
	
	
	

	Subject Area
	Reference
	Teaching Aid

	31. Safe Maintenance and Repair Procedures of Instrumentation, Process Control, Alarm and Monitoring Systems
.1 Explain the preventive maintenance in Instrumentation, Process Control, Alarm and Monitoring Systems
.2 Detect faults in Instrumentation, Process Control, Alarm and Monitoring Systems using appropriate test instruments
.3 Use appropriate tools and equipment for maintenance and repair of Instrumentation, Process Control, Alarm and Monitoring Systems
.4 Repair Instrumentation, Process Control, Alarm and Monitoring Systems
.5 Test the performance of repaired Instrumentation, Process Control, Alarm and Monitoring Systems
	
	
	
	

	Module X – Automation, Automatic Control Devices and Technology
	

	32. Fundamentals of Automation, Automatic Control Systems and Technology
.1 Explain the fundamental principles in automation and automatic control systems
.2 Interpret schematic diagrams in automation and automatic control systems
.3 Differentiate between open loop and closed loop control systems
.4 Explain the operating principle of automatic control
.5 Distinguish between analog control, digital control and binary control
.6 Monitor the operating parameters of an automatic control system (sensors, controllers and final control elements)








	R1, R4, B2, B4, B5, B8, B17, B32, B41, B48, B62, B68, B69, B70
	A1, A2, A3

	.1 
	
	

	Subject Area
	Reference
	Teaching Aid

	33. Computer Networks Onboard Ships
.1 Explain operating principle of computer systems onboard ship 
.2 Explain the operating principle of data networks such as: bridge-based, engine room-based, and commercial use
.3 Connect computer equipment and devices into the data network
.4 Use computer equipment and associated devices connected in the data network
	
	

	34. Automation and Automatic Control Systems Onboard Ships
.1 Explain Programmable Logic Controller (PLC) system structure and control methods
.2 Explain the application of PLC systems in shipboard machinery or equipment
.3 Connect input and output devices to a PLC
.4 Load program to a PLC device
.5 Monitor safe working parameters of the PLC system
	
	

	35. Safe Maintenance and Repair Procedures of Automation and Automatic Control Systems
.1 Explain the preventive maintenance in Automation and Automatic Control Systems
.2 Detect faults in Automation and Automatic Control Systems using appropriate test instruments
.3 Use appropriate tools and equipment for maintenance and repair of Automation and Automatic Control Systems
.4 Repair automation and automatic control systems
.5 Test the performance of repaired 
automation and automatic control systems








	
	

	Subject Area
	Reference
	Teaching Aid

	Module XI –Ship’s Communication Systems and Bridge Navigation Equipment

	36. Navigational Equipment
36.1 Operating Principles
.1 Explain the purpose and the operating principle of different navigational equipment

36.2 Safe Maintenance and Repair Procedures
.1 Explain the maintenance and repair procedures of navigational equipment
.2 Apply maintenance and repair procedures of navigational equipment
	R1, R4, R5, B2, B13, B26, B32, B45, B47, B63, B64, B69, B71, B72
	A1, A2, A3

	37. Internal Communication Systems
37.1 Operating Principles
.1 Explain the purpose of  each internal communication systems
.2 Explain the operating principle of different internal communication systems such as public address sound powered, auto telephone and VHF/UHF
.3 Use internal communication systems

37.2   Safe Maintenance and Repair Procedures
.1 Explain the maintenance and repair procedures in internal communication systems
.2 Conduct maintenance and repair procedures in internal communication systems
	
	

	38. External Communication Systems
38.1 Operating Principles
.1 Explain the purpose of each external communication systems
.2 Explain the operating principle of different external communication systems
.3 Use external communication systems




	
	

	Subject Area
	Reference
	Teaching Aid

	38.2 Safe Maintenance and Repair  Procedures
.1 Explain the maintenance and repair procedures in external communication systems
.2 Conduct  maintenance and repair procedures in external  communication systems
	
	

	39. Electrical and Electronic Systems Operating in Flammable Areas
39.1 Regulatory Requirements
.1 Explain the regulatory requirements for electrical and electronic systems operating in flammable areas

39.2 Safe Practices
.1 Identify the electrical and electronics systems operating in flammable areas
.2 Explain safe practices for maintenance and repair of electrical and electronic systems operating in flammable areas

39.3 Safe Maintenance and Repair Procedures
.1 Conduct maintenance and repair of electrical and electronic systems
	
	

	Module XII – Marine Refrigeration and Air-Conditioning Systems
	
	

	40. Marine Refrigeration and Air-Conditioning Systems
40.1   Principles of Refrigeration
.1 Explain the operating principles of refrigeration system
.2 Explain the function of each component of refrigeration systems
.3 Monitor the safe working parameters of refrigeration systems




	R1, R4, B12, B23, B32, B49, B52
	A1, A2, A3

	Subject Area
	Reference
	Teaching Aid

	40.2 Heating, Ventilation, and Air-Conditioning (HVAC)
.1 Explain the purpose of Heating, Ventilation, and Air-conditioning
.2 Explain the function of each component of the HVAC system
.3 Monitor the safe working parameters of the HVAC system
40.3 Maintenance and Repair
.1 Explain maintenance and repair procedures of the HVAC system
.2 Apply maintenance and repair procedures of the HVAC system
.3 Detect faults involving electrical and mechanical of the HVAC system
.4 Apply troubleshooting techniques leading to repair of the HVAC system
	
	

	Module XIII – Mechanical Engineering Systems
	
	

	41. Prime Movers, Including Main Propulsion Plants
41.1 Diesel Engines
.1 Differentiate two-stroke and four-stroke operating principles and its applications
.2 Explain the function of each part of a two-stroke diesel engine and its associated systems
.3 Explain the function of each part of a four-stroke diesel engine and its associated systems
.4 Identify required working parameters to maintain safe operating condition

41.2 Steam Turbines
.1 Explain the operating principles of steam turbines
.2 Identify the parts of steam turbines
.3 Identify required working parameters to maintain safe operating condition



	R1, R4, B10, B12, B19, B21, B22, B23, B24, B37, B38, B58, B77






	A1, A2, A3








	Subject Area
	Reference
	Teaching Aid

	41.3 Gas Turbines
.1 Explain the operating principles of gas turbines
.2 Identify the parts of gas turbines
.3 Identify the required systems prior to starting gas turbines
.4 Identify the required working parameters to maintain safe operating condition
	
	

	42. Auxiliary Machinery
42.1 Boilers
.1 Explain the types of boiler and its purpose
.2 Explain the function of boiler mountings
.3 Monitor the operating parameters of various boiler

42.2 Pumps
.1 Explain the types of pumps and its purpose
.2 Explain the function of each part of pumps
.3 Monitor the operating parameters of various pump

42.3 Compressed-Air Systems
.1 Explain the purpose of the compressed-air systems 
.2 Explain the function of each component of compressed-air systems
.3 Monitor the operating parameters of compressed-air systems 

42.4 Cooling Systems
.1 Explain the purpose of cooling water systems 
.2 Differentiate the central cooling water systems from conventional cooling water systems
.3 Explain the piping diagram of cooling system

	





	

	Subject Area
	Reference
	Teaching Aid

	.4 Explain the function of each components of a cooling water system
.5 Monitor the operating parameters of cooling water systems

42.5 Separators (Purifiers/Clarifiers)
.1 Explain the purpose of separators 
.2 Differentiate purifiers from clarifiers
.3 Explain the function of each parts including electrical attachments of separators
.4 Monitor the operating parameters separators

42.6 Stern Tubes
.1 Explain the purpose of stern tubes
.2 Identify the types of stern tubes
.3 Explain the sealing arrangements of stern tubes
.4 Monitor the operating parameters of the stern tubes

42.7 Oily Water Separators
.1 Explain the purpose of oily water separators
.2 Explain the function of each parts of 
.3 Oily Water Separators
.4 Monitor the operating parameters of Oily Water Separators 

42.8 Sewage Systems
.1 Explain the purpose of Sewage system
.2 Explain the types of sewage system
.3 Explain the function of each component of Sewage system
.4 Explain the piping diagram of sewage system
.5 Monitor the operating parameters of Sewage system



	













	

	Subject Area
	Reference
	Teaching Aid

	42.9 Fuel Oil Systems
.1 Explain the purpose of Fuel oil system 
.2 Explain the types of fuel used on board
.3 Explain the piping diagram of Fuel oil system
.4 Monitor the operating parameters of Fuel oil system

42.10 Lube Oil Systems
.1 Explain the purpose of Lube oil system
.2 Explain the types of Lube oil used on board
.3 Explain the piping diagram of Lube oil system
.4 Monitor the operating parameters of  Lube oil system
	
	

	43. Steering Systems
.1 Explain the purpose of steering gear
.2 Explain the types of steering gear
.3 Explain the piping diagram of steering gear
.4 Explain the function of each components of a steering systems
.5 Monitor the operating parameters of steering systems
	
	

	44. Cargo Handling Systems
.1 Identify the different cargo handling systems
.2 Explain the operating principles of each 
cargo handling system
.3 Operate various cargo handling equipment
	
	

	45. Deck Machinery
.1 Identify the different deck machinery used on board
.2 Explain the operating principles of each deck machinery
.3 Operate various deck machineries
	
	

	46. Hotel Systems
.1 Identify various Hotel equipment
.2 Explain the operating principles of different hotel equipment

	
	

	Subject Area
	Reference
	Teaching Aid

	.3 Operate various hotel equipment
	
	

	47. Control Systems of Propulsion and Auxiliary Machinery
.1 Identify the control systems needed to maintain a safe operating condition
.2 Monitor the operating parameters of the control system needed to maintain a safe operating condition
	
	

	Module XIV – Generators and Distribution Systems

	48. Electrical Power Distribution Boards and Electrical Equipment
48.1 Distribution and Loading
.1 Explain the arrangement of shipboard electrical distribution system
.2 Identify electrical equipment comprising the electrical distribution system
.3 Explain the types of distribution systems used onboard
.4 Explain devices, instruments and electrical equipment installed in electrical distribution boards
.5 Test devices, instruments and equipment installed in electrical distribution boards
.6 Monitor parameters in electrical distribution boards to maintain safe operating conditions
.7 Execute coupling and breaking of connection between switchboard and distribution panels

48.2 Power Management Systems
.1 Explain the importance of power management system
.2 Explain the operation of power management system
.3 Identify power management systems application on specific types of ships
.4 Conduct function test of power management system
.5 Check the settings of power management system 
	R1, R4, B1, B10, B11, B16, B25, B28, B32, B39, B49, B53, B54
	A1, A2, A3

	Subject Area
	Reference
	Teaching Aid

	48.3 Generators 
.1 Identify the required systems prior to starting generators
.2 Perform coupling of generator to the main bus
.3 Perform load sharing of generators
.4 Perform changing over of generators 
.5 Monitor safe working parameters of generators

48.4 Emergency Power and Shore Power
.1 Explain the procedures in connecting shore power
.2 Explain the procedures for starting and stopping an emergency generator
.3 Identify safety interlock for shore connection and emergency generator
.4 Identify actions to be taken if a black-out situation occurs
.5 Connect shore power to the ship
.6 Connect emergency generator to the emergency switchboard 

48.5 Battery Charger and Distribution
.1 Explain the function of battery charger and discharging board
.2 Explain the arrangement of battery charger and battery
.3 Conduct battery maintenance

48.6 Uninterruptible Power Supplies (UPS)
.1 Explain the function of UPS
.2 Explain the types of operating modes of UPS
.3 Identify the operating procedures of UPS
.4 Conduct UPS maintenance





	
	

	.1 
	
	

	Subject Area
	Reference
	Teaching Aid

	49. Functions, Configurations and Performance Tests
49.1 Monitoring Systems
.1 Identify normal parameters of monitoring systems 
.2 Conduct function test of monitoring systems 
.3 Monitor the configuration parameters of the monitoring systems 
.4 Apply maintenance and repair procedures of monitoring system in case of abnormal operation

49.2 Automatic Control Devices
.1 Identify normal parameters of automatic control devices 
.2 Conduct function test of automatic control devices 
.3 Monitor the configuration parameters of the automatic control devices 
.4 Apply maintenance and repair procedures of automatic control devices in case of abnormal operation 

49.3 Protective Devices
.1 Identify normal parameters of protective devices 
.2 Conduct function test of protective devices 
.3 Monitor the configuration parameters of the protective devices 
.4 Apply maintenance and repair procedures of protective devices in case of abnormal operation
	
	

	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
	R1, R4, B1, B3, B9, B10, B11, B16, B28, B32, B39, B40, B43, B53, B54, B57, B70
	A1, A2, A3

	Subject Area
	Reference
	Teaching Aid

	.1 Explain the international safety requirements in operating marine high-voltage system
.2 Explain the hazards related to the operation of power systems in excess of 1,000 volts
.3 Explain risk assessment procedures for power systems in excess of 1,000 volts
.4 Conduct risk assessment prior to performing specific task/job involving high voltage systems

50.2 Safety Precaution for the operations of power systems above 1,000 volts
.1 Explain the safety precautions to be observed prior to the operation of power systems above 1,000 volts
.2 Use of high voltage tools and instruments, including PPE appropriate to high voltage systems operations

50.3 Safety Procedures for Power Systems above 1,000 volts
.1 Explain the safety procedures to be observed prior to the operation of power systems above 1,000 volts
.2 Apply the safety procedures for power systems in excess of 1,000 volts
	
	

	51. High Voltage Technology
.1 Define the terminologies used in working on high voltage systems
.2 Explain the regulations and guidelines associated with high voltage systems
.3 Identify high voltage equipment and installation used onboard ships
.4 Explain inspection requirements, test procedures, and test equipment used in high voltage systems
.5 Explain the types of distribution system on board ship
.6 Compare earthed neutral system from insulated neutral system

	
	

	Subject Area
	Reference
	Teaching Aid

	52. Electrical Propulsion, Electric Motors and Control Systems
52.1 Electric Propulsion
.1 Explain the operation of each types of electric propulsion systems
.2 Explain the benefits of electric propulsion compared to other propulsion systems

52.2 Electric Motors
.1 Describe the design features of electric motors used in electric propulsion and high voltage systems
.2 Operate control systems used in controlling high voltage equipment such as electric propulsion systems and electric motors using simulators
	
	

	.1 
	
	

	53. Operation and Maintenance of High Voltage Systems
53.1 Safe operation of high voltage systems
.1 Explain the power requirements used on high voltage systems
.2 Explain the power management system on high voltage 
.3 Operate power management system used in controlling high voltage equipment
.4 Operate high voltage equipment

53.2 Safe maintenance of high voltage systems
.1 Explain the preventive maintenance of high voltage systems
.2 Differentiate the responsibilities of qualified personnel in carrying out maintenance and repair of high voltage equipment
.3 Explain remedial action necessary during faults in a high voltage system
.4 Apply a switching strategy for isolating components of a high-voltage system 
.5 Identify suitable apparatus for isolation and testing of high voltage equipment
	
	

	Subject Area
	Reference
	Teaching Aid

	.6 Explain isolation procedure for high voltage equipment
.7 Conduct isolation of high voltage equipment 
.8 Apply grounding/earthing procedures
.9 Conduct Insulation Resistance Test and Polarization Index on high voltage 
equipment
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