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

[bookmark: _GoBack]Part D
Instructor’s Guide

	Course: 	Electro-Technical Officer

Module V: 	Marine Electro-Technology
	Competence: Maintenance and repair of electrical and electronic equipment

	
	Knowledge, Understanding and Proficiency:  
Construction and operation of electrical testing and measuring equipment

	
	Topics: 
13. 
opic 1Electrical Testing and Measuring Equipment
13.1 Construction
13.2 Operation

	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
	· Heat transmission, mechanics and hydromechanics
· Intended Learning Outcomes (ILO)
	· 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

	Core  Elements
	13. Electrical Testing and Measuring Equipment
Construction
	Interactive-discussion of the types of electrical testing and measuring equipment used onboard ship; thedesign features of electrical testing and measuring equipment and operating parameters of electrical testing; and the measuring equipment
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation




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

	2 hours





12 hours






	Core Elements
	13.1 Operation
	Interactive-discussion of the danger and hazards related to the improper use of electrical testing and measuring equipment
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation




	
	
	13.2 
	Practical Exercise:
Proper use of electrical testing and measuring equipment


	Practical Exercise:
Participating in practical exercise on electrical testing and measuring equipment
	· Exercise Sheet 
· Analog Multi-meter
· Digital Multi-meter
· Clamp-meter
· Insulation
· Resistance tester
· Electronic Trainer
· Electrical Trainer
· Resistance box

	20 minutes
	Conclusion
	Electrical Testing and Measuring 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







Part D
Instructor’s Guide

	Course: 	Electro-Technical Officer

Module V: 	Marine Electro-Technology
	Competence: Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Technology of electrical materials

	
	Topics: 
14. 
opic 1Technology of Electrical Materials
14.1 Conductivity of Metals
14.2 Dielectric Properties
14.3 Magnetic Properties
14.4 Semiconductors

	
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 testing and measuring equipment
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	50 minutes








	Core  Elements
	14. Technology of Electrical Materials
14.1 Conductivity of Metals








	Interactive-discussion of the conductivity of metals, factors affecting the resistivity of electrical materials and properties of various electrical conducting materials

	Participating in practical exercise on the use of electrical testing and measuring equipment



	Visual Presentation

	
	
	
	
	
	








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

	
1 hour


	Core Elements
	Conductivity of Metals – cont’n.
	Practical Exercise:
Perform conductivity testing

	Practical Exercise:
Participating in practical exercise on conductivity test

	· Exercise Sheet 
· Analog Multi-meter
· Digital Multi-meter
· Electronic Trainer

	50 minutes









1 hour

	
	14.2 Dielectric Properties

	Interactive-discussion of the characteristics of dielectric materials; the effects of a dielectric on the behavior of a capacitor; the frequency and temperature dependence of the dielectric constant of polar dielectric; and the types of breakdown in dielectric materials
	Participating, sharing insights and learning gained, asking and answering questions





	Visual Presentation 










	
	
	14.3 
	Practical Exercise:
Test dielectric properties of materials 

	Practical Exercise:
Participating in practical exercise on dielectric properties of materials
	· Exercise Sheet 
· Analog Multi-meter
· Digital Multi-meter
· Electronic Trainer

	50 minutes
	
	14.3  Magnetic properties
	Interactive-discussion of thecharacteristics of magnetic materials, magnetic properties of materials, classification of magnetic materials and factors affecting permeability and hysteresis loss
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation


	1 hour
	
	
	Practical Exercise:
Test magnetic properties of materials  


	Practical Exercise:
Participating in practical exercise on magnetic properties of materials  

	· Exercise Sheet 
· Analog Multi-meter
· Digital Multi-meter
· Electronic Trainer




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

	
1 hour






1 hour 
	Core Elements
	14.4 Semiconductors


	Interactive-discussion of thecharacteristics of each type of semiconductor materials, differentiation of conductors, and insulators and the thermal conductivity of semiconductors
	Participating, sharing insights and learning gained, asking and answering questions


	Visual Presentation






	
	
	14.5 
	Practical Exercise:
Measure forward and reverse bias voltages of 
semiconductors


	Practical Exercise:
Participating in practical exercise on forward and 
reverse bias voltages of semiconductors

	· Exercise Sheet No.____
· Analog Multi-
· meter
· Digital Multi-meter
· Electronic Trainer

	20 minutes
	Conclusion
	Technology of electrical materials
	· 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: 	Electro-Technical Officer

Module V: 	Marine Electro-Technology
	Competence: Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Fundamentals of electronics and power electronics

	
	Topics: 
15. 
opic 1Electronic 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
	Technology of electrical materials
	· 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

	Core  Elements
	15. Electronic Workshop 
	Interactive-discussion of the proper use of electronic hand tools used by an ETO
	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


	
	Electronic Workshop – cont’n.




	Practical Exercise:
Proper use of electronic hand tools in accordance with operating manuals


	Practical Exercise:
Participating in practical exercise on electronic hand tools in accordance with operating manuals 

	· Exercise Sheet 
PPE
· Crimping Tool
· Sets of various
· connectors or lugs
· Heat Gun
· Heat shrinkable
· tubes
· Soldering Iron
· Electrical Tapes

	20 minutes
	Conclusion
	Technology of electrical materials
	· 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: 	Electro-Technical Officer

Module V: 	Marine Electro-Technology
	Competence: Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Electro-technology and electrical machines theory

	
	Topics: 
16. 
opic 1Electro-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

	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
	Electronic workshop
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	50 minutes
	Core  Elements
	16. Electro-Technology and Electrical Machines Theory
16.1 Electrical Fundamentals
	Interactive-discussion of the electrical terms, symbols and principles; and the series, parallel and series-parallel circuit connections

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

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

	1 hour
	Core Elements
	16.2 Electromagnetic Induction
	Interactive-discussion of theprinciples of electromagnetic induction;the difference between static, magnetic and dynamic induction; and the electrical equipment that applies electromagnetic principles
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	50 minutes

	
	16.3 Capacitance

	Interactive-discussion of the principle of capacitance and the electrical equipment that applies principles of capacitance
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	50 minutes

	
	16.4 Impedance

	Interactive-discussion of the principle of impedance and the electrical equipment that applies principles of impedance
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation

	1 hour

	
	16.5 D.C. Circuits
	Interactive-discussion of the direct current principles and the electrical equipment using DC circuits onboard
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation

	5 hours
	
	
	Practical Exercise:
· Interpret DC circuit diagrams
· Construct DC circuit using various components
· Detect faults and troubleshoot DC circuit
	Practical Exercise:
Participating in practical exercise on DC circuit diagrams and DC circuit using various components and faults and troubleshoot DC circuit

	· Exercise Sheet 
· PPE
· Analog Multi-meter
· Digital Multi-meter
· Electronic Trainer
· Insulated Screw
Drivers




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

	1 hour






5 hours










	Core Elements
	16.6 A.C. Circuits
	Interactive-discussion of thealternating current principles; the apparent, true and reactive powers; and the operation of electrical equipment using AC circuits onboard
	Participating, sharing insights and learning gained, asking and answering questions


	Visual Presentation





	
	
	16.7 
	Practical Exercise:
· Interpret AC circuit diagrams
· Construct AC circuit using various components
· Detect faults and troubleshoot AC circuits


	Practical Exercise:
Participating in practical exercise on AC circuit diagrams and AC circuit using various components and faults and troubleshoot AC circuits






	
	· Exercise Sheet PPE
· Analog Multi-meter
· Digital Multi-meter
· Clamp meter
· Insulation
· Resistance tester
· Electronic Trainer
· Electrical Trainer
· Circuit diagrams
· Insulated Screw Drivers

	1 hour




5 hours

	
	16.7 Transformers
	Interactive-discussion of theprinciples of transformers and the types of transformers used 
onboard and their applications
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation




	
	
	16.8 
	Practical Exercise:
Perform winding and insulation resistance
	Practical Exercise:
Participating in practical exercise on winding and insulation resistance
	· Exercise Sheet PPE
· Digital Multi-meter
· Insulation
· Resistance tester
· Electrical Trainer

	

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

	1 hour







4 hours
	Core Elements


	16.9 D.C. Machines

	Interactive-discussion of theoperating principles of DC motors and generators; the functions of the components of DC machines; and the applications of DC motors onboard
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation







	
	
	16.10 
	Practical Exercise:
· Monitor safe working parameters of DC machines

	Practical Exercise:
Participating in practical exercise on safe working parameters
	· Exercise Sheet
· PPE
· Digital Multi-meter
· Insulation
· Resistance tester
·  Electrical Trainer

	2 hours








5 hours
	
	16.11 A.C. Machines
	Interactive-discussion of theoperating principles of AC motors, AC generators/alternators; the function of the components of AC machines; and the applications of AC motors on board
	Participating, sharing insights and learning gained, asking and answering questions




	Visual Presentation








	
	
	16.12 
	Practical Exercise:
Monitor safe working parameters of AC machines
	Practical Exercise: Participating in practical exercise on safe working parameters
	· Exercise Sheet
· PPE
· Digital Multi-meter
· Clamp meter
· Insulation
· Resistance tester
· Electrical Trainer
· Electric Motor

	20 minutes
	Conclusion
	Electro-technology and electrical machines theory
	· Recapitulation of the 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: 	Electro-Technical Officer

Module V: 	Marine Electro-Technology
	Competence: Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Fundamentals of electronics and power electronics

	
	Topics: 
17. 
opic 1Fundamentals of Electronics and Power Electronics
17.1 Electronics Element
17.2 Semiconductor Devices
17.3 Sequence Control Circuits
17.4 Electric Power Conversion Circuits

	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
	Electro-technology and electrical machines theory
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	1 hour


	Core  Elements
	17. Fundamentals of Electronics and Power Electronics
17.1 Electronics Elements
	Interactive-discussion of the electronic terms, symbols and principles and the function of electronic elements in a circuit
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation


	3 hours

	
	17.2 Semiconductor Devices

	Interactive-discussion of the semiconductor devices and the switching operations of semiconductor devices
	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
	Semiconductor Devices – cont’n.
	Practical Exercise:
Construction voltage regulator circuits and electronic switching circuits



	Practical Exercise:
Participating in practical exercise on voltage regulator circuits and electronic switching circuits
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electronic Trainer
· Insulated ScrewDrivers

	3 hours





	
	17.3 Sequence Control Circuits


	Interactive-discussion of theapplications of sequence control circuits, input and output devices in sequence control circuits and the logical operations in sequence control circuits
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation






	10 hours


	
	

	Practical Exercise:
· Construct sequence control circuits using logical operations
· Detect faults and trouble shoot sequence control circuits

	Practical Exercise:
Participating in practical exercise on sequence control circuits using logical operations and faults and trouble shoot sequence control circuits
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electronic Trainer
· Insulated Screw Drivers


	3 hours
	
	17.4 Electric Power Conversion Circuits
	Interactive-discussion of the power electronic devices, functions of power electronic devices and the application and operation of power conversion circuit
	Participating, sharing insights and learning gained, asking and answering questions

	· Visual Presentation





	

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

	10 hours
	
	Electric Power Conversion Circuits – cont’n
	Practical Exercise:
· Construct power conversion circuits
· Perform function test of power conversion circuit

	Practical Exercise:
Participating in practical exercise on power conversion circuits and function test of power conversion circuit
	· Exercise Sheet 
· PPE
· Digital Multi-meter
· Electronic Trainer
· Insulated Screw
· Drivers

	20 minutes
	
Conclusion

	Fundamentals of Electronics and Power Electronics
	· 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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