ELECTRO-TECHNICAL OFFICER (ETO) COURSE                                      PART A: COURSE FRAMEWORK
[bookmark: _GoBack]Part A
Course Framework

· Scope
This Electro-Technical Officers course covers the mandatory competences and required knowledge, understanding and proficiencies prescribed in Table A-III/6, Section A-III/6 of the STCW Code.

This course requires a total of six hundred twenty-eight (628) hours to cover the subject areas enumerated in Part B - Course Outline covering fifteen (15) modules. The modules shall be taken in sequential manner to ensure a structured design and delivery, which shall follow a progressive approach from the Fundamental Knowledge, Operation and Functionality and Maintenance and Repair aspects in order to achieve the intended learning outcomes listed in Part C – Course Syllabus.

Pursuant to Regulation III/6, paragraph 2.2 of the STCW Convention, 1978, as amended, this course includes twelve (12) months of combined workshop skills training and approved seagoing service. A total of three hundred thirty-six (336) hours out of the 628 total training hours covers the electrical and electronic workshop skills training relevant to the duties of an ETO, as required under section A-III/6 paragraph 1 of the STCW Code. Such duration is considered equivalent to four (4) months of workshop skills training, computed at four (4) training hours per day at twenty (20) training days per month.


· Training Outcomes
This course is designed to enable the trainees to meet and successfully demonstrate the competences required in Section A-III/6 of the STCW Code for Electro-Technical Officer.	
Specifically, at the end of the course, the trainee must be able to demonstrate the competence to:

Function 1 – Electrical, electronic and control engineering at the operational level
· Monitor the operation of electrical, electronic and control systems;
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery;
· Operate generators and distribution systems;
· Operate and maintain power systems in excess of 1,000 volts;
· Operate computers and computer networks on ships;
· Use of English language in written and oral form; and
· Use of internal communication systems.

Function 2 – Maintenance and repair at the operational level
· Maintenance and repair of electrical and electronic equipment;
· Maintenance and repair of automation and control systems of main propulsion and auxiliary machinery;
· Maintenance and repair of bridge navigation equipment and ship communication systems;
· Maintenance and repair of electrical, electronic and control systems of deck machinery and cargo-handling equipment; and
· Maintenance and repair of control and safety systems of hotel equipment.

Function 3 – Controlling the operation of the ship and care for persons on board at the operational level
· Ensure compliance with pollution-prevention requirements; and
· Application of leadership and teamworking skills.

· Entry Standard
Trainees intending to enroll in this course shall meet the following entry requirements:
1. Holder of a Bachelor’s Degree in any of the following:
· Electrical Engineering;
· Electronics and Communications Engineering;
· Marine Engineering; or
· Industrial Technology major in Electrical, Electronics or Instrumentation.
	
2. They must be medically fit to enable them to participate in all aspects of the training particularly the practical exercises.

· Onboard Training Requirement
In compliance with Regulation III/6, paragraph 2.2 of STCW Convention, 1978, as amended, trainees of this course are required to complete the mandatory seagoing service as follows:

Option 1: Not less than eight (8) months of seagoing service as ETO cadet, documented in an approved Training Record Book (TRB), which shall involve practical training and experience in the tasks, duties and responsibilities of an ETO under the supervision and monitoring of qualified and certificated officers on board the ship where the seagoing service is being undertaken; OR

Option 2: Not less than thirty-two (32) months of seagoing service in the engine department as prescribed in the existing and applicable MARINA rules and regulations on seagoing service requirement.


· Course Certificate
	On successful completion of the requirements of this course including the required seagoing service, a Certificate of Training Completion shall be issued to the trainee/s.


· Course Intake Limitation
The number of trainees shall not exceed twelve (12) trainees per class. 

	
· Staff Requirements 
The course shall have an Instructor, an Assessor and a Supervisor accredited by the Administration with the following qualifications:

Instructor for Modules I, II, III, IV, XII and XIII:
· holder of a valid Certificate of Competency (COC) as Management Level Marine Engineer Officer;
· must have at least 24 months of seagoing service as Management Level Marine Engineer Officer;
· holder of a Certificate of Completion on the Training Course for Instructors (IMO Model Course 6.09);
· holder of  a Certificate of Completion on the Training Course of the Train the Simulator Trainer and Assessor (IMO Model 6.10); and
· have gained practical experience on the operation of the particular type of Simulator being used through a training provided by the manufacturer or its authorized agent.





Instructor for Modules IV, V, VI, VII, VIII, IX, X, XI, XII, XIV and XV:	
· holder of valid Certificate of Competency (COC) as Electro-Technical Officer without limitations;
· have at least 24 months of seagoing service as Electro-Technical Officer or its equivalent;
· graduate of any of the following degree programs:
· B.S. Electrical Engineering;
· B.S. Electronics and Communications Engineering; or
· B.S. Industrial Technology (major in Electrical or Electronic or Instrumentation);
· holder of a Certificate of Completion in the Training Course for Instructors (IMO Model Course 6.09);
· holder of a Certificate of Completion in the Training Course of the Train the Simulator Trainer and Assessor (IMO Model 6.10); and
· have gained practical experience on the operation of the particular type of Simulator being used through a training provided by the manufacturer or its authorized agent.

Resource Person:
The MTI may be allowed to engage the services of resource persons with expertise on particular topics indicated below, provided the Administration is duly informed at least five (5) working days prior to engagement of their services and ensuring that the minimum qualifications are met:

1. Graduate of any of the following degree programs: 
· B.S. Electrical Engineering;
· B.S. Electronics and Communications Engineering; or
· B.S. Industrial Technology with major in Electrical, Electronics or Instrumentation;
2. holder of a Certificate of Completion in Training Course for Instructors (IMO Model Course 6.09);
3. holder of a Professional Regulation Commission (PRC) Certificate of Passing the Licensure Examination; and
4. must have at least 36 months of professional work experience related in his field of study within the last five (5) years.







TABLE I

	Module IV:
	Heat Transmission, Mechanics, and Hydromechanics

	Module V:
	Marine Electro-Technology

	Module VI:
	Electrical Equipment, Schematics and Safety

	Topics:
	· Electrical and Electronic Diagrams
· Electrical Drives 
· Electrical and Mechanical Workshop

	Module VII:
	Electro-Pneumatics

	Topic:
	· Electro-Pneumatic Control Systems

	Module VIII:
	Electro-Hydraulics

	Topic:
	· Electro-Hydraulic Control Systems

	Module IX:
	Instrumentation, Process Control, Alarm and Monitoring Systems

	Topics:
	· Fundamentals of Instrumentation, Control, Alarm & Monitoring Systems
· Instrumentation and Control Diagrams

	Module X:
	Automation, Automatic Control Devices and Technology

	Topics:
	· Fundamentals of Automation, Automatic Control Systems & Technology 
· Computers and Data Networks

	Module XII:
	Marine Refrigeration and Air-Conditioning Systems

	Topics:
	· Principles of Refrigeration
· Heating, Ventilation and Air-conditioning



Assessor for Modules I, II, III, IV, XII and XIII:
The assigned assessor must possess the same qualifications of the Instructor and in addition, must have:
· holder of a Certificate of Completion for the training on Assessment, Examination and Certification of Seafarers (IMO Model Course 3.12); and
· gained practical assessment experience in accordance with the prescribed requirements under existing and applicable MARINA rules and regulations. 

Assessor for Modules IV, V, VI, VII, VIII, IX, X, XI, XII, XIV and XV:
The assigned assessor must possess the same qualifications of the Instructor and in addition, must have:
· holder of a Certificate of Completion in Assessment, Examination and Certification of Seafarers (IMO Model Course 3.12);and
· gained practical assessment experience in accordance with the prescribed requirements under existing and applicable MARINA rules and regulations. 

Supervisor:
The assigned supervisor of this training course must be a holder of a valid Certificate of Accreditation as Supervisor issued by the Administration.
· Assessment
In determining the achievement of required competence in Column 1 Table A-III/6, the assigned assessor shall be guided by the criteria for evaluating competence in Column 4 of the STCW Code, and the Intended Learning Outcomes stipulated in the Course Syllabus and the assessment and criteria in the Assessment Plan. 


· Teaching Facilities and Equipment
For theoretical and practical parts of the course, lectures and demonstrations shall be held in a classroom with set of functional audio visual equipment. Classroom of 42 square meters with no side shall be less than 5 meters.

For the conduct of practical exercises, the following facilities and equipment shall be available:

	Items
	Quantity

	Engine Room Simulator
Capable of the operation of mechanical engineering systems; preparation of control systems of propulsion and auxiliary machinery for operation; operating generators and distribution systems; isolation of switchboards and generators; performance test on monitoring systems, automatic control devices, and protective devices such as UVT/OVT, Preferential Trip, High/Low Frequency Trip, Over-speed, Reverse Power; operate and maintain power systems in excess of 1,000 volts;
	1 unit of instructor station and 4 student stations

	Refrigeration Trainer
Capable of charging refrigerant, pump down of refrigerant, full-recovery of refrigerant
	4 units



	Refrigerant Cylinder Weighing scale
	1 unit

	Refrigerant Manifold gauge including hoses and fittings
	4 units

	Square Ratchet
	4 units

	Vacuum Pump
	1 unit

	Recovery Unit including Recovery cylinder
	1 unit

	Refrigerant Leak Detector
	4 units

	Flaring tool set
	4 units

	Switchgear with Vacuum or SF6 CB
Capable of Performing Racking IN and OUT of HVCB;  Fitted with Earthing Switch Mechanism including mechanical interlocks for safety; Performing opening and closing of HVCB remotely
	1 unit




	Marine High Voltage Detector
Capable of detecting voltages above 1,000 VAC
	1 unit


	Arc Flash Clothing minimum usage above 1,000VAC
	4 unit

	Insulated Rubber Gloves minimum usage above 1,000VAC
	4 sets

	Insulated Rubber Boots/Shoes minimum usage above 1,000VAC
	4 sets

	Grounding Cable Clamp (3 cables 50 mm2 + 1 earth cable 25 mm2)
	1 unit

	Hot Stick
Capable of using either the voltage detector or the grounding cable clamp
	1 unit


	Rescue Stick
	1 unit

	Insulating Rubber Mat minimum usage above 1,000VAC
	4 units

	Hard-Hat with Face shield minimum usage above 1,000VAC
	4 units

	Insulation Resistance Tester
Capable of performing tests of insulation resistance and polarization index on high voltage equipment of more than 1,000VAC
	2 units



	Desktop Computers
	12 units

	Network Switches
	4 units

	LAN cable detector
	4 units

	LAN Cables
	consumables

	Communication System
(maybe a part of a bridge simulator or an engine simulator; or separate actual equipment)
Capable of operating internal communication such as Public Address system, Sound Powered Telephone, VHF/UHF, Automatic Telephone; maintenance of bridge navigation and ship communication system
	1 set




	Lock-out Tag-out Equipment
Capable of performing electrical and mechanical (including pneumatic and hydraulic)isolations
	4 sets

	Electrical Trainer
Capable of simulating electrical faults such as single-phasing, burnt (open), shorted (line-to-line), low insulation (grounded), wrong termination (miswired)
	4 sets

	Electronic Trainer
Capable of simulating electronic faults such as voltage, current signal errors,
wrong terminal connections, defective passive and/or active components
	4 sets



	Bearing Installer
	4 unit

	Bearing Puller/Extractor
	4 unit

	Bearing fitting tools
	1 set

	3 Phase 6 Leads out Motor (minimum 1HP)
	4 units

	1 Phase Motor (minimum 0.5HP)
	4 units

	Flooded-type Battery (12VDC)
	4 units

	Sealed-type (Maintenance Free) Battery 12VDC	7AH
	4 units

	Face-shield, chemical resistant gloves and apron
	13 units

	Hydrometer (for testing sg of battery)
	4 sets

	Battery Charger
Capable of charging 12vdc or 24vdc
	1 unit


	UPS minimum capacity 3KVA
	2 units

	Analog Multi-meter, range up to 750VAC CAT II
	4 units

	Digital Multi-meter, range up to 1,000VACCAT III
	12 units

	Analog Clamp-meter range up to 600VAC CAT II
	4 units

	Digital Clamp-meter range up to 600VACCAT III
	4 units

	Insulation Resistance Tester, test range up to 1000VDC
	4 units

	Pressure Calibrator
	2 units

	Temperature Calibrator
	2 units

	Resistance Box	(0  – 10M Ohms)
	4 units

	Current &Voltage Calibrator (0-24mA, 20VDC)
	2 units

	Rescue Electrical Kit
	4 sets

	Crimping Tool 
	4 units

	Sets of various connectors or lugs
	Consumables

	Heat Gun 
	4 units

	Heat shrinkable tubes (various size)
	consumables

	Insulated Screw Drivers (insulated up to 1000V)
	4 sets

	Insulated Pliers (cutter, stripper, long nose, pliers)
	4 sets

	Insulated Wrench (open, close, monkey, pipe, adjustable)
	4 sets

	Portable Electric Drill
Sets of drill bits including hole saw
	4 sets


	Portable Electric Disc-Angle Grinder
Including (Sanding, cutting, grinding, cup brush)
	4 sets


	Bench-type Drill (minimum rating: 0.5HP)
	1 unit

	Bench-type Grinder (Pedestal type) minimum rating: 0.25HP
	1 unit

	Grease-gun (DIN 1284)
	4 sets

	Fire-Detection System
Composed heat, smoke, flame, manual call point with buzzer and light alarm, annunciator and repeater including Smoke Tester, Heat Tester, Flame Tester
	1 set



	Instrumentation and Automation Control Circuit Trainer
Capable of simulating PID, PLC operation and faults, Pressure, Temperature, Level, Flow operation and transmitter faults
	1 set



	Electro-Hydraulic Circuit Trainer
Capable of simulating hydraulic system operation and faults
	4 units


	Electro-Pneumatic Circuit Trainer
Capable of simulating pneumatic system operation and faults
	4 units


	PPE 
(safety shoes, coverall, hard-hat, ear-plugs, goggles, hand gloves)
	13 units

	Any Galley Equipment such as Electric Hot Plate 3 Phase
	1 unit

	Any Laundry Equipment such as Washing Machine Front Load 4kg
	1 unit

	Wires	(0.5, 0.75, 1, 1.5, 2) mm2
	consumables

	Battery Cables and connectors
	consumables

	Electrical Tapes
	consumables

	Set of Lighting Fixtures Assembly
	4 sets



· Teaching Aids (A)
A1 Visual Presentations

A2 Manufacturer’s Operations Manual, Service Manual, and Technical 	Diagrams for the following shipboard machinery and equipment:
· Communication Systems including GMDSS
· Main Propulsion plant systems
· Remote propulsion control 
· Auxiliary machinery systems
· Steering systems
· Generators (Auxiliary and Emergency) 
· Main, Auxiliary Switchboards and Distribution Panels
· Fire Alarm System
· Induction and Synchronous motor
· Winches (Derricks) Cranes, Windlass
· Vent dampers
· Air-Handling Unit
· Sanitary systems and equipment
· Galley and Laundry Equipment
· Hull-Stress monitoring system
· Radars and Recorders

A3 Training videos relating to:
· Ship’s electrical systems 
· Electrical safety 
· Electrical Repair and Maintenance
· Electric Propulsion and High Voltage
· Prime movers and main propulsion plant
· Engine-room auxiliary machineries
· Steering systems
· Electrical Distribution
· Motors and Starters
· Alternators / Generators 
· Governor Systems
· Main Circuit Breaker and other Protective Devices
· Ancillary Electrical Services
· Electrical Survey Requirements
· Water Cooling Systems
· Air Systems
· Machinery Alarms
· Ship’s Instrumentation and Automation System


· IMO References (R)

R1 International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW), 1978 as amended, 2017 Edition or latest edition.

R2 International Convention for the Safety of Life at Sea, (SOLAS), 1974, as amended, latest edition.

R3 International Convention for the Prevention of Pollution from Ships (MARPOL), 73/78, Consolidated Edition, latest edition.

R4 IMO Model Course 7.08 – Electro-Technical Officer, 2014 Edition or latest.

R5 IMO Resolution A.702 (17) Radio Maintenance Guidelines for the Global Maritime Distress and Safety System (GMDSS) Related to Sea Areas A3 and A4, latest edition.

R6 Code on Alerts and Indicators, 2009, 2010 Edition or latest.

R7 IMO Model Course 1.39 – Leadership and Teamwork, 2014 Edition or latest.

R8 IMO Standard Marine Communication Phrases (SMCP), 2000 Edition or latest.

Note:	The MTI shall provide the above references to facilitate learning in this training course and may use additional references as it may deem necessary to meet the intended learning outcomes of this training program.
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B42 Lipo T. A., Jezernik K., AC Motor Speed Control, University of Wisconsin, Madison WI, U.S.A, University of Maribor, Maribor, Slovenia, 2002 
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B47 Manual for Use by the Maritime Mobile and Maritime Mobile-Satellite Services, ITU Geneva 2011
B48 Majunder, J. and Fernandez, E. (2007). Marine Control Technology 1st Edition. Mumbai: Shroff Publishers & Distributors Pvt. Ltd.
B49 Mc George H.D., Marine Electrical Equipment and Practice, Butterworth Heinemann, Oxford 2004 
B50 Mc Ghee J., Henderson J. A., Korczyński J., Kulesza W., Scientific
B51 Merkle, D., Schrader, B. &Thomes, M. (2003). Hydraulics – Basic Level (11th Ed.). Denkendorf: Festo Didactic GmbH & Co.
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B55 Morris A. S., Measurement & Instrumentation Principles, Butterworth-Heinemann, 3rd edition 2001 
B56 Parr, A. A. (2011). Hydraulics and Pneumatics: A Technician’s and Engineer’s Guide (3rd Ed.). Oxford: Elsevier Butterworth-Heinemann
B57 Peek F. W., Dielectric Phenomena in High Voltage Engineering, Watchmaker Publishing 2006
B58 Perez T., Ship Motion Control, Springer Verlag, London 2005
B59 Prede, G. &Scholz, D. (2002). Electro pneumatics-Basic Level. Denkendorf: Festo Didactic GmbH & Co.
B60 Rashid M.H., Power Electronics, Circuits, Devices & Applications
B61 Reed's Volume 7: Advanced Electro technology for Engineers. 2nd Ed., KRAAL, E.G.R. London, Adlard Coles Nautical, 2008 
B62 Reed's Volume 10: Instrumentation and Control Systems (REED's Marine Engineering Series) Leslie Jackson; Publisher: Thomas Reed Publications, ISBN: 0947637869 Edition: Paperback; 2002-12-07
B63 Reynders D., Mackay S., Wright E., Practical Industrial Data Communications: Best Practice Techniques, Elsevier 2005
B64 Reynders D., Wright E., Practical TCP/IP and Ethernet Networking, Elsevier 2003 
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B71 Tetley L., Calcutt D., Electronic Navigation Systems. Elsevier, London 2001 
B72 Thompson L. M., Industrial data Communications, 4th Edition, ISA 2008 
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Note: The MTI shall provide at least two (2) titles of references of the latest edition for each of the modules in this course to facilitate learning and may use other titles aside from the above examples for the requirement per module as long as they are meeting the intended learning outcomes of that specific module.
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