ELECTRO-TECHNICAL OFFICER (ETO) COURSE                                        	PART D: INSTRUCTOR’S GUIDE

[bookmark: _GoBack]Part D
Instructor’s Guide

	Course Title: 	Electro-Technical Officer

Module VI: 	Electrical Equipment, Schematics and Safety
	Competence: Maintenance and repair of electrical and electronic equipment

	
	Knowledge, Understanding and Proficiency:  
The interpretation of electrical and electronic diagrams

	
	Topics: 
18. 
opic 1Electrical and Electronic Diagrams
18.1 Definition and Reference Standards
18.2 Types of Diagrams

	No. of Trainees:  Twelve (12) trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and Practical Assessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	10 minutes
	Introduction
	· Marine Electro-technology
· Intended Learning Outcomes (ILO)
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	30 minutes

	Core Elements

	18.1 Definition and Reference Standards
	Interactive-discussion of the definition of electrical and electronic symbols used in various reference standards
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	1 hour


	
	18.2 Types of Diagrams

	Interactive-discussion of the types of electrical and electronic diagrams used onboard ships
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 





	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	6 hours



	Core Elements
	Types of Diagrams – cont’n.

	Practical Exercise:
Interpret of electrical and electronic diagrams


	Practical Exercise:
Participating in practical exercise onelectrical and electronic diagrams

	· Exercise Sheet 
· Electrical and Electronic Schematic Diagrams

	20 minutes
	Conclusion

	Electrical and electronic diagrams
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation







Part D
Instructor’s Guide

	Course Title: 	Electro-Technical Officer

Module VI: 	Electrical Equipment, Schematics and Safety
	Competence: Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Electrical Drives

	
	Topics: 
19. 
opic 1Electrical Drives
19.1 Fundamental of Electrical Drives
19.2 Fixed-Speed and Variable-Speed Drives for DC Motors
19.3 Fixed-Speed and Variable-Speed Drives for Asynchronous Motors
19.4 Servo Drives
19.5 Stepper Drives
19.6 Fieldbuses for Electrical Drives
19.7 Process Control with Electrical Drives

	No. of Trainees:  Twelve (12) trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and Practical Assessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	10 minutes
	Introduction
	· Electrical and electronic diagrams
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	30 minutes
	Core Elements
	19. Electrical Drives
19.1 Fundamentals 
	Interactive-discussion of thefundaments of  the operating principles of electrical drive systems
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 





	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	30 minutes
	Core Elements

	19.2 Fixed-Speed and Variable-Speed Drives for DC Motors
	Interactive-discussion of the operating principles of fixed-speed and variable-speed drives for DC motors; the construction and electrical connections; and the characteristics of shunt wound and series wound fixed-speed drives
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 


	3 hours
	
	
	Practical Exercise:
Operate  fixed and variable-speed drives for DC motors





	Practical Exercise:
Participating in practical exercise on fixed and variable-speed drives for DC motors
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw
· Drivers
· Insulated Pliers
· Insulated Wrench
· Wires
· Electrical Tapes

	1 hour

	
	19.3  	Fixed-Speed and Variable-Speed Drives for Asynchronous Motors
	Interactive-discussion of theoperating principles of fixed- and variable-speed drives for asynchronous motors; the
construction and electrical connections of fixed- and variable-speed drives for asynchronous motors; and the  design and application of fixed-speed drives using asynchronous motors
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 





	
Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	3 hours

	Core Elements
	Fixed-Speed and Variable-Speed Drives for Asynchronous Motors – cont’n.
	Practical Exercise:
Operate fixed and variable-speed drives for asynchronous motors







	Practical Exercise:
Participating in practical exercise on fixed and variable-speed drives for asynchronous motors
	· Exercise Sheet
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw
· Drivers
· Insulated Pliers
· Insulated Wrench
· Wires
· Electrical Tapes
· 3-Phase Motor

	30 minutes






3 hours

	
	19.4  	Servo Drives
	Interactive-discussion of the applications of servo drives on board ships; the types of servo drives; the speed and position encoders of servo drives; and the procedures in controlling and tuning of servo drives
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation 







	
	
	
	Practical Exercise:
Operate control systems of servo drives

	Practical Exercise:
Participating in practical exercise on control systems of servo drives

	· Exercise Sheet
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw
· Drivers
· Insulated Pliers
· Insulated Wrench
· Wires
· Electrical Tapes




	
Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
30 minutes
	Core Elements
	19.5 Stepper Drives
	Interactive-discussion of the applications of stepper drives onboard ships; the types of stepper drives; and the components used in controllers for stepper motors
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 


	30 minutes






3 hours

	
	19.6 Fieldbuses for Electrical Drives
	Interactive-discussion of the operating principles of fieldbuses for electrical drives; and the characteristics of the following fieldbuses: AS-Interface, CAN, PROFIBUS DP, PROFINET I/O
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation 







	
	
	19.7 
	Practical Exercise:
Connect fieldbuses to electrical drives

	Practical Exercise:
Participating in practical exercise on fieldbuses to electrical drives
	· Exercise Sheet
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw
· Drivers
· Insulated Pliers
· Insulated Wrench
· Wires
· Electrical Tapes

	30 minutes
	
	19.8 Power Control with Electrical Drives 
	Interactive-discussion of the process control of single and multi-drive systems and the electrical drives with integrated technology functions




	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 


	
Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
20 minutes
	Conclusion

	Electrical drives
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation

















Part D
Instructor’s Guide
	Course Title: 	Electro-Technical Officer


Module VI: 	Electrical Equipment, Schematics and Safety
	Competence: Maintenance and repair of electrical and electronic equipment

	
	Knowledge, Understanding and Proficiency:  
Maintenance and repair of electrical system equipment, switchboards, electric motors, generators and DC electrical systems and equipment

	
	Topics: 
20. 
opic 1Planned Maintenance System

	No. of Trainees:  Twelve (12) trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and Practical Assessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	10 minutes
	Introduction
	· Electrical drives
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	1 hour and 30 minutes




2 hours
	Core Elements

	20. Planned Maintenance Systems


	Interactive-discussion of the purpose and the operating procedures of each type planned maintenance system used onboard
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 




	
	
	21. 
	Practical Exercise:
CreatePlanned Maintenance System report

	Practical Exercise:
Participating in practical exercise on Planned Maintenance System report
	· Exercise Sheet
· Planned maintenance form

	
20 minutes
	Conclusion

	Planned maintenance system
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation





Part D
Instructor’s Guide

	Course Title: 	Electro-Technical Officer


Module VI: 	Electrical Equipment, Schematics and Safety
	Competence: Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment

	
	Knowledge, Understanding and Proficiency:  
Safe isolation of equipment and associated systems required before personnel are permitted to work such plant or equipment 

	
	Topics: 
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

	No. of Trainees:  Twelve (12) trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and Practical Assessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	10 minutes
	Introduction
	· Planned maintenance system
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	30 minutes
	Core Elements

	22. Shipboard Safety
21.1 Hazards and Precautions
	Interactive-discussion of the hazards and risks associated with electrical work; and the precautions to be taken to prevent damage in electrical work


	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 

	
Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	4 hours
	Core Elements
	Hazards and Precautions – cont’n.
	Practical Exercise:
Apply safety precautions to be taken before commencing maintenance work or repair

	Practical Exercise:
Participating in practical exercise on safety precautions to be taken before commencing maintenance work or repair
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw
Driver
· Insulated Pliers
· Insulated Wrench
· Wires
· Electrical Tapes
· 

	30 minutes



2 hours

	
	21.2 Safety Requirements for Working on Shipboard Electrical Systems

	Interactive-discussion of the safety requirements for working on shipboard electrical systems
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation




	
	
	21.3 
	Practical Exercise:
Fill out of forms used forWorking on Shipboard Electrical Systems
	Practical Exercise:
Participating in practical exercise on Working on Shipboard Electrical Systems
	· Exercise Sheet 
· Risk assessment
· form
· Work permit forms

	1 hour




4 hours
	
	21.4 Safe Isolation of Equipment and associated systems required before works are Permitted on such equipment
	Interactive-discussion of the procedures for safe isolation of equipment and associated systems
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation




	
	
	21.5 
	Practical Exercise:
Apply isolation procedures before commencing work, maintenance and repair
	Practical Exercise:
Participating in practical exercise on isolation procedures before commencing work, maintenance and repair
	· Exercise Sheet 
· PPE
· Electrical Trainer
· Insulated Screw Drivers
· Insulated Pliers
· Digital Multi-meter


	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
20 minutes
	Conclusion

	Shipboard Safety
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation








Part D
Instructor’s Guide
	Course Title: 	Electro-Technical Officer


Module VI: 	Electrical Equipment, Schematics and Safety
	Competences: 
· 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

	
	Knowledge, Understanding and Proficiency:  
· Maintenance and repair of electrical system equipment, switchboards, electric motors, generators and DC electrical systems and equipment

	
	Topics:
22. Electrical and Mechanical workshop

	No. of Trainees:  Twelve (12) trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and Practical Assessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	10 minutes
	Introduction
	· Shipboard safety
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	3 hours 30 minutes
	Core Elements

	22. Electrical and Mechanical Workshop


	Interactive-discussion of the electrical hand tools, power tools, mechanical tools and special tools
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 

	12 hours
	
	
	Practical Exercise:
Use electrical hand tools, power tools, mechanical and special tools

	Practical Exercise:
Participating in practical exercise on electrical hand tools, power tools, mechanical tools and special tools

	· Exercise Sheet 
· PPE
· Insulated Screw
· Drivers
· Insulated Pliers
· Insulated Wrench
· Wires


	


Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
	
	
	
	
	· Electrical Tapes
· ElectricDrill
· Portable Electric
· Disc-Angle Grinder
· Bench-type Drill

	

20 minutes
	Conclusion

	Electrical and mechanical workshop
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation








Part D
Instructor’s Guide

	Course Title: 	Electro-Technical Officer


Module VI: 	Electrical Equipment, Schematics and Safety
	Competence: Maintenance and repair of control and safety systems of hotel equipment

	
	Knowledge, Understanding and Proficiency:  
Electrical and electronic systems operating in flammable areas

	
	Topics: 
23. Safe Maintenance and Repair Procedures of Electrical System and Equipment
23.1 Lighting Systems
23.2 Electric Motors
23.3 Cathodic Protection Systems
23.4 Fire Detection Systems
23.5 Hotel Systems

	No. of Trainees:  Twelve (12) trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and Practical Assessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	2 hours






	Core Elements

	23. Safe Maintenance and Repair Procedures of Electrical System and Equipment
23.1 Lighting Systems
	Interactive-discussion of the types of lighting fixtures installed onboard ship and the preventive maintenance in lighting systems






	Participating, sharing insights and learning gained, asking and answering questions


	Visual Presentation 





	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	5 hours
	Core Elements

	Lighting Systems – cont’n.
	Practical Exercise:
· Install types of lighting fixtures
· Detect of faults in lighting systems using the alarm, monitoring system and appropriate test instruments
· Use appropriate tools and equipment for maintenance and repair of lighting systems
· Applymaintenance procedures for lightning systems
· Repair of lighting systems
· Test the performance of repaired lighting systems

	Practical Exercise:
Participating in practical exercise on types of lighting fixtures, faults in  lighting systems using the 
alarm, monitoring system and appropriate test instruments, tools and equipment for maintenance and repair of lighting systems, maintenance procedures for lightning 
systems, and the  performance of repaired lighting systems
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw Driver
· Insulated Pliers
· Insulated Wrench
· Wires
· Electrical Tapes
· Lighting fixture

	2 hours



	
	23.2  Electric Motors
	Interactive-discussion of the preventive maintenance of electric motors

	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 




	5 hours
	
	
	Practical Exercise:
· Detect faults associated with electric motors using the alarm, monitoring system and appropriate test instruments
	Practical Exercise:
Participating in practical exercise on faults associated with electric motors using the alarm, monitoring system and 
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electrical Trainer
· Insulated Screw
Drivers




	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
	Core Elements
	Electric Motors – cont’n.
	· Use appropriate tools and equipment for maintenance and repair of electric motors
· Apply maintenance procedures for electric motors
· Repair of electric motors
· Test the performance of repaired electric motors
	appropriate test instruments, appropriate tools and equipment for maintenance and repair of electric motors, 
maintenance procedures for electric motors, electric motors and the performance of repaired electric motors
	· Insulated Pliers
· Insulated Wrench
· Wires
· 3-Phase Motor
· 1-Phase Motor
· Digital Clamp-meter
· Insulation Resistance Tester
· Bearing Installer
· Bearing Puller/Extractor
· Bearing fitting tools

	1 hour

	
	23.3 Cathodic Protection Systems
	Interactive-discussion of the application of various cathodic protection systems and the  operating parameters of each cathodic protection systems

	Participating, sharing insights and learning gained, asking and answering questions

	Visual presentation

	2 hours




	
	23.3 Fire Detection Systems
	Interactive-discussion of the purpose of fire detection systems; the types of fire detectors and the procedures in testing fire detection system

	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation 


	5 hours
	
	
	Practical Exercise:
· Detect faults in fire detection systems using the alarm, monitoring system andappropriate test instruments
	Practical Exercise:
Participating in practical exercise on faults in fire 
detection systems using the alarm, monitoring system 

	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Fire detection trainer
· Insulated Screw


	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
	Core Elements
	
	· Use appropriate tools and equipment for maintenance 
· Repair of fire detection systems
· Apply of maintenance procedures for fire detection systems
· Test of  the performance of repaired fire detection systems
	and appropriate test instruments, appropriate tools and equipment for maintenance and fire detection systems, maintenance procedures for fire detection 
systems and the performance of repaired fire detection systems
	Drivers
· Insulated Pliers
· Insulated Wrench
· Wires

	1 hour

	
	23.4 Hotel Systems
	Interactive-discussion of the types of hotel equipment and the preventive maintenance in hotel equipment
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation 


	5 hour

	
	
	Practical Exercise:
· Detect of faults inhotel equipment using the alarm, monitoring system and appropriate test instruments
· Use appropriate tools and equipment for maintenance and repair of hotel equipment
· Apply maintenance procedures for hotel equipment
· Repair of hotel equipment
· Test the performance of repaired hotel equipment



	Practical Exercise:
Participating in practical exercise on faults in hotel equipment using the alarm, monitoring system and appropriate test instruments, appropriate tools and equipment for maintenance and repair of hotel equipment, maintenance procedures for hotel equipment and performance of repaired hotel equipment




	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Fire detection trainer
· Insulated Screw
Drivers
· Insulated Pliers
· Insulated Wrench
· Wires
· Galley Equipment
· Laundry
· Equipment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	20 minutes
	Conclusion

	Safe Maintenance and Repair Procedures of Electrical Systems and Equipment
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation
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