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

[bookmark: _GoBack]Part D
Instructor’s Guide
	Course Title: 	Electro-Technical Officers’ Course


ModuleXIII: 	Mechanical Engineering Systems
	Competences: 
· 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 main propulsion and auxiliary machinery
· Maintenance and repair of control and safety systems of hotel equipment

	
	Knowledge, Understanding and Proficiency:  
· Basic understanding of the operation of mechanical engineering systems, including:
.1 prime movers, including main propulsion plant
.2 engine-room auxiliary
.3 steering systems
.4 cargo handling systems
.5 deck machinery
.6 hotel systems
· Preparation of control systems of propulsion and auxiliary machinery for operation
· Appropriate mechanical knowledge and skills
· Safe isolation of equipment and associated systems required before personnel are permitted to work on such plant or equipment
· 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
· Carrying out safe maintenance and repair procedures
· Detection of machinery, location of faults and action to prevent damage

	
	Topics: 
41. Prime Movers, Including Main Propulsion Plants
41.1 Diesel Engines
41.2 Steam Turbines
41.3 Gas Turbines

	
	42. Auxiliary Machinery
42.1 Boilers
42.2 Pumps
42.3 Compressed-Air Systems
42.4 Cooling Systems
42.5 Separators (Purifiers/Clarifiers)
42.6 Stern Tubes
42.7 Oily Water Separators
42.8 Sewage system
42.9 Fuel oil system
42.10 Lube oil system
43. Steering systems
44. Cargo Handling systems
45. Deck machinery
46. Hotel Systems
47. Control Systems of Propulsion and Auxiliary Machinery

	
	48. 

	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
	· Marine Refrigeration and Air-Conditioning Systems
· Intended Learning Outcomes (ILO)
	· Review of previous topics
· Presentation of ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	4 hours

	Core Elements
	41. Prime Movers, Including Main Propulsion Plants
41.1  Diesel Engines
	Interactive-discussion of the operating principles of a two-stroke and four-stroke and its applications; the function of each part of a two-stroke diesel engine and its associated systems; the function of each part of a 4-stroke diesel engine and its associated systems; and the required working parameters to maintain safe operating conditions
	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 and 30 minutes



	Core Elements

	41.2 Steam Turbines





	Interactive-discussion of the operating principles of steam turbines: the parts of steam turbines; and the required working parameters to maintain safe operating condition
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation






	4 hours
	
	41.3 Gas Turbines





	Interactive-discussion of the operating principles of gas turbines, parts of gas turbines, required systems prior to starting gas turbines, systems prior to starting gas turbines and the required working parameters to maintain safe operating condition
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	2 hours




1 hour


	
	42. Auxiliary Machinery
42.1 Boilers





	Interactive-discussion of thetypes of boiler and its purpose and thefunction of boiler mountings
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation




	
	
	43. 
	Practical Exercise:
Monitor the operating parameters of various types of boiler
	Practical Exercise:
Participating in practical exercise on the operating parameters of various boiler
	· Exercise Sheet 
· Engine Room Simulator


	2 hours



	
	42.2 Pumps







	Interactive-discussion of the types of pumps and its purpose and the function of each part of pumps

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



	1 hour
	
	
	Practical Exercise:
Monitor the operating parameters of various types of pumps


	Practical Exercise:
Participating in practical exercise on the operating parameters of various pump
	· Exercise Sheet 
· Engine Room Simulator

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

	1 hour



	Core  Elements
	42.3  Compressed-Air Systems







	Interactive-discussion of the purpose of the compressed-air systems and the function of each component of compressed-air systems
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation



	1 hour


	
	
	Practical Exercise:
Monitor the operating parameters of compressed-air systems
	Practical Exercise:
Participating in practical exercise on the operating parameters of compressed-air systems
	· Exercise Sheet 
· Engine Room Simulator

	1 hour







	
	42.4 Cooling Systems












	Interactive-discussion of the purpose of cooling water systems; central cooling water systems and the conventional cooling water systems; the piping diagram of cooling system; and the function of each components of a cooling water system
	Participating, sharing insights and learning gained, asking and answering questions





	Visual Presentation








	1 hour



	
	
	Practical Exercise:
Monitor the operating parameters of cooling water systems
	Practical Exercise:
Participating in practical exercise on the operating parameters of cooling water systems
	· Exercise Sheet 
· Engine Room Simulator


	1 hour

	
	43.5 Separators (Purifiers/Clarifiers)

	Interactive-discussion of the purpose of separators, purifiers from clarifiers and the function of each parts including electrical attachments of separators
	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
	Separators (Purifiers/Clarifiers) – cont’n.
	Practical Exercise:
Monitor the operating parameters of separators

	Practical Exercise:
Participating in practical exercise on the operating parameters of separators
	· Exercise Sheet 
· Engine Room Simulator

	1 hour



	
	43.6 Stern Tubes





	Interactive-discussion of the purpose of stern tubes, types of stern tubes and the sealing arrangements of stern tubes
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation




	30 minutes


	
	
	Practical Exercise:
Monitor the operating parameters of the stern tubes
	Practical Exercise:
Participating in practical exercise on the operating parameters of the stern tubes
	· Exercise Sheet 
· Engine Room Simulator

	1 hour



	
	43.7 Oily Water Separators


	Interactive-discussion of the purpose of oily water separators and the function of each parts of Oily Water Separators
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation




	30 minutes

	
	
	Practical Exercise:
Monitor the operating parameters of Oily Water Separators
	Practical Exercise:
Participating in practical exercise on the operating parameters of Oily Water Separators
	· Exercise Sheet 
· Engine Room Simulator

	1 hour





	
	42.8 Sewage systems
	Interactive-discussion of the purpose of sewage system, types of sewage, function of each component of sewage system and the piping diagram of fuel oil system
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation






	30 minutes

	
	42.9 
	Practical Exercise:
Monitor of the operating parameters of sewage system
	Practical Exercise:
Participating in practical exercise on the operating parameters of sewage system


	· Exercise Sheet 
· Engine Room Simulator


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

	1 hour

1 
2 
	Core Elements
	42.9 Fuel oil systems

	Interactive-discussion of the purpose of fuel oil system, types of fuels used on board and the piping diagram of fuel oil system
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation


· 

	1 hour
3 
	
	
	Practical Exercise:
Monitor the operating parameters of fuel oil system

	Practical Exercise:
Participating in practical exercise on the operating parameters of fuel oil system
	· Exercise Sheet 
· Engine Room Simulator

	1 hour


1 
	
	42.10 	Lube oil systems
	Interactive-discussion of the purpose of lube oil system, types of lube oil used onboard and the piping diagram of lube oil system
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation




	1 hour

2 
	
	
	Practical Exercise:
Monitor  the operating parameters of Lube oil system

	Practical Exercise:
Participating in practical exercise on the operating parameters of Lube oil system
	· Exercise Sheet
· Engine Room Simulator

	4 hours





	
	43. Steering systems

	Interactive-discussion of the purpose of steering gear, types of steering gear, piping diagram of steering gear and the function of each components of a steering system
	Participating, sharing insights and learning gained, asking and answering questions



	Visual Presentation






	4 hours
	
	
	Practical Exercise:
Monitor  the operating parameters of steering systems

	Practical Exercise:
Participating in practical exercise on the operating parameters of steering systems
	· Exercise Sheet 
· Engine Room Simulator





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

	2 hours



	Core Elements

	44. Cargo Handling systems
	Interactive-discussion of the different cargo handling systems and operating principles of each cargo handling system
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation




	2 hours
	
	
	Practical Exercise:
Operate various cargo handling equipment

	Practical Exercise:
Participating in practical exercise on various cargo handling equipment
	· Exercise Sheet
· Engine Room Simulator

	2 hours




	
	45. Deck machinery
	Interactive-discussion of the different deck machinery used onboard and the operating principles of each deck machinery
	Participating, sharing insights and learning gained, asking and answering questions


	Visual Presentation





	2 hours
	
	46. 
	Practical Exercise:
Operate various deck machineries
	Practical Exercise:
Participating in practical exercise on various deck machineries
	· Exercise Sheet 
· Engine Room Simulator

	2 hours


	
	47. Hotel systems
	Interactive-discussion of the various hotel equipment and its operating principles 
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation



	2 hours
	
	48. 
	Practical Exercise:
Operate various hotel equipment

	Practical Exercise:
Participating in practical exercise on various hotel equipment 
	· Exercise Sheet
· Engine Room Simulator


	6 hours

	
	49. Control Systems of Propulsion and Auxiliary Machinery
	Interactive-discussion of the control systems needed to maintain a safe operating condition
	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

	Control Systems of Propulsion and Auxiliary Machinery – cont’n.
	Practical Exercise:
Monitor  the operating parameters of the control system needed to maintain a safe operating condition 
	Practical Exercise:
Participating in practical exercise on the operating parameters of the control system needed to maintain a safe operating condition
	· Exercise Sheet 
· Engine Room Simulator


	20 minutes
	Conclusion

	· Prime Movers, Including Main Propulsion Plants
· Auxiliary Machinery
· Steering systems
· Cargo Handling systems
· Deck machinery
· Hotel Systems
· Control Systems of Propulsion and Auxiliary Machinery
	· 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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