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

	Course Title: 	Electro-Technical Officers’ Course

Module IX: 	Instrumentation, Process Control, Alarm and Monitoring Systems
	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 deck machinery and cargo-handling equipment
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment

	
	Knowledge, Understanding and Proficiency:  
· Instrumentation, alarm and monitoring systems
· Preparation of control systems of propulsion and auxiliary machinery for operation
· Test, detect faults and maintain and restore electrical and electronic control equipment to operating condition

	
	Topics: 
28. Fundamentals of Instrumentation, Process Control, Alarm and Monitoring Systems	
29. Instrumentation, Alarm and Monitoring Systems Onboard Ships
30. Instrumentation and Control Diagrams
30.1 Definition and Reference Standards
30.2 Types of Diagrams
31. Safe Maintenance and Repair Procedures of Instrumentation, Process Control, Alarm and Monitoring Systems
opic 1

	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 PracticalAssessment




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

	10 minutes
	Introduction
	· Instrumentation, Process Control, Alarm and Monitoring Systems 
· Intended Learning Outcomes (ILO)
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	4 hours
	Core Elements

	28. Fundamentals of Instrumentation, Process Control, Alarm and Monitoring Systems



	Interactive-discussion of the functions and fundamental principles in instrumentation, alarm and monitoring systems; the operation of each type of process control systems; the functions of sensors and transducers; and the operating principles of different components in instrumentation and control engineering
	Participating, sharing insights and learning gained, asking and answering questions





	Visual Presentation











	
	
	
	Practical Exercise:
Test the different components in instrumentation and control systems
	Practical Exercise:
Participating in practical exercise on different components in instrumentation and control systems


	· Exercise Sheet 
· PPE
· Instrumentation and Automation Control Circuit Trainer
· Fire Detection Systems

	8 hours
	
	
	
	
	· 

	4 hours




	
	29. Instrumentation, Alarm and Monitoring Systems Onboard Ships



	Interactive-discussion on the operation of  Proportional (P) control, Integral (I) control, and Derivative (D) control in Proportional-Integral-Derivative (PID) controllers; the methods of tuning the  P controller, PI 
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation







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

	12 hours
	Core Elements

	Instrumentation, Alarm and Monitoring Systems Onboard Ships – cont’n.

	controller, PD controller, and PID controller; and the interdependence of proportional, integral and derivative control action
	




	





	
	
	
	Practical Exercises:
· Operate  P controllers, PI controllers, PD controllers, and PID controllers
· Illustrate the interconnections of the instrumentation, process control, alarm and monitoring systems
· Monitor safe working parameters of process control system
	Practical Exercise:
Participating in practical exercise on different components in instrumentation and control systems
	· Exercise Sheet 
· PPE
· Instrumentation and Automation Control Circuit Trainer
· Digital Multi-meter
· Pressure Calibrator
· Temperature Calibrator
· Resistance Box

	1 hour

	
	30. Instrumentation and Control Diagrams
30.1 Definition and Reference Standards
	Interactive-discussion of instrumentation and control symbols and the terms used in various reference standards
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	1 hour



	
	30.2  Types of Diagrams
	Interactive-discussion of the types of diagrams used in Instrumentation and Control 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

	4 hours
	Core Elements

	Types of Diagrams – cont’n.
	Practical Exercise:
Interpretation of Piping and Instrumentation Diagrams
	Practical Exercise:
Participating in practical exercise on Piping and Instrumentation diagrams
	· Exercise Sheet 
· ShipboardInstrumentation and Control Diagrams

	7 hours and 30 minutes


	
	31. Safe Maintenance and Repair Procedures of Instrumentation, Process Control, Alarm and Monitoring Systems
	Interactive-discussion of the preventive maintenance in Instrumentation, Process Control, Alarm and Monitoring Systems
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation

	18 hours
	
	


	Practical Exercise:
· Detect faults in Instrumentation, Process Control, Alarm and Monitoring Systems using appropriate test instruments
· Use appropriate tools and equipment for maintenance and repair of Instrumentation, Process Control, Alarm and Monitoring Systems
· Repair of Instrumentation, Process Control, Alarm and Monitoring Systems
· Test the performance of repaired Instrumentation, Process Control, Alarm and Monitoring Systems
	Practical Exercise:
Participating in practical exercise on faults in Instrumentation, Process Control,  Alarm and Monitoring Systems using appropriate test instruments, appropriate tools and equipment for maintenance and repair of Instrumentation, Process Control,  Alarm and Monitoring Systems and the performance of repaired Instrumentation, Process Control, Alarm and Monitoring Systems

	· Exercise Sheet 
· PPE
· Instrumentation and Automation Control Circuit Trainer
· Fire Detection Systems
· Digital Multi-meter
· Pressure Calibrator
· Temperature Calibrator
· Resistance Box
· Shipboard Instrumentation and Control diagrams




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

	20 minutes
	Conclusion

	· Fundamentals of Instrumentation, Process Control, Alarm and Monitoring Systems
· Instrumentation, Alarm and Monitoring Systems Onboard Ships
· Interpretation of Instrumentation and Control Diagrams
· Safe Maintenance and Repair Procedures of Instrumentation, Alarm and Monitoring 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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