ELECTRO-TECHNICAL OFFICER (ETO) COURSE               	                                                                                                                                                                                PART D: INSTRUCTOR’S GUIDE
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Instructor’s Guide
	Course Title: 	Electro-Technical Officer

Module VII: 	Electro-Pneumatics
	Competences: 
· Monitor the operation of electrical, electronic and control systems
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery

	
	Knowledge, Understanding and Proficiency:  
Knowledge of:  
· Electro-hydraulic and electro-pneumatic control systems
· Preparation of control systems of propulsion and auxiliary machinery for operation

	
	Topics: 
24. 
opic 1Electro-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

	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 equipment, schematics and safety
· 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
	24. Electro-Pneumatic Control Systems
24.1 Fundamental Principles
	Interactive-discussion of the fundamental principles in electro-pneumatic control systems and schematic symbols used in electro-pneumatic systems
	Participating, sharing insights and learning gained, askingand answering questions
	Visual Presentation

	

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

	30 minutes
	Core Elements
	24.2 Air Compressors, Air Treatment and Pressure Regulation
	Interactive-discussion of the types of air compressor used onboard ship and need for air treatment and pressure regulation for pneumatic systems
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	1 hour and 30 minutes
	
	24.3 Control Valves
	Interactive-discussion of the operating principles for each type of pneumatic control valves and the procedure in conducting function test of pneumatic control valves
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	3 hours
	
	
	Practical Exercise:
Conduct function test of pneumatic control valves

	Practical Exercise:
Participating in practical exercise on function test of pneumatic control valves



	· Exercise Sheet 
· PPE
· Electro-Pneumatic Circuit Trainer
· Digital Multi-meter

	1 hour
	
	24.4 Actuators

	Interactive-discussion of theoperating principles for each type of pneumatic actuators and the procedure in conducting function test of pneumatic actuators
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	2 hours
	
	
	Practical Exercise:
Conduct function test of pneumatic actuators

	Practical Exercise:
Participating in practical exercise on function test of pneumatic control valves

	· Exercise Sheet 
· PPE
Electro-Pneumatic CircuitTrainer
· Digital Multi-meter


	

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

	1 hour
	Core Elements
	24.5 Electro-Pneumatic Accessories
	Interactive-discussion of thefunctions of each type of electro-pneumatic accessory and the procedures in conducting function test ofelectro-pneumatic accessory
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	3 hours
	
	
	Practical Exercise:
Conduct function test of electro-pneumatic accessory

	Practical Exercise:
Participating in practical exercise on function test of electro-pneumatic accessory



	· Exercise Sheet 
· PPE
· Electro-Pneumatic Circuit Trainer
· Digital Multi-meter

	1 hour
	
	24.6 Process Controls
	Interactive-discussion of theoperation of logic elements, timers and limit switches; the operation of complex sequences, pressure-controlled sequences and programmable controllers
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentations



	2 hours
	
	
	Practical Exercise:
· Construct electro-pneumatic process control circuits
· Construct basic control air system

	Practical Exercise:
Participating in practical exercise on electro-pneumatic process control circuits and basic control air system
	· Exercise Sheet
· PPE
· Electro-Pneumatic Circuit Trainer
· Digital Multi-meter

	20 minutes
	Conclusion

	· Electro-pneumatic control systems
· Safe maintenance and repair procedures of electro-pneumatic systems
	· 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 VII: 	Electro-Pneumatics
	Competences: 
· 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

	
	Knowledge, Understanding and Proficiency:  
· Practical knowledge for the testing, maintenance, fault finding and repair
· Test, detect faults and maintain and restore electrical and electronic control equipment to operating condition 

	
	Topic:
25.  Safe Maintenance and Repair Procedures of Electro-pneumatic 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




4 hours
	Core Elements

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


	Interactive-discussion of the preventive maintenance procedures of electro-pneumatic system
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentations



	
	
	25. 
	Practical Exercise:
· Detect faults in electro-pneumatic systems using appropriate test instruments
· Use appropriate tools and equipment for maintenance
and repair of electro-pneumatic equipment
· Repair of electro-pneumatic equipment

	Practical Exercise:
Participating in practical exercise on faults in electro-pneumatic systems using appropriate test instruments, appropriate tools and equipment for maintenance and repair of electro-pneumatic equipment and the performance of repaired electro-pneumatic equipment
	· Exercise Sheet 
· PPE
· Electro-Pneumatic Circuit Trainer
· Digital Multi-meter
· Pressure Calibrator

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

	
	
	Safe Maintenance and Repair Procedures of Electro-Pneumatic Systems – cont’n.

	· Test the performance of repaired Electro-Pneumatic equipment
	
	· Crimping tools
· Set of various connector/lugs
· Insulated Screw Drivers
· Insulated Pliers
· Insulated Wrench
· Electrical Tapes
· Wires
· Lock out/ Tag out equipment
· Heat Gun
· Heat Shrinkable Tubes

	20 minutes
	Conclusion

	Safe Maintenance and Repair Procedures of Electro-Pneumatic Systems
	· 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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