





BASIC TRAINING FOR SHIPS OPERATING IN POLAR WATERS			                 PART D: INSTRUCTOR’S GUIDE


Part D
Instructors Guide

	[bookmark: _GoBack]Course: Basic Training for Ships Operating in Polar Waters
	Competence: Contribute to safe operation of vessels operating in polar waters

	
	Knowledge, Understanding and Proficiency: 
Basic knowledge of ice characteristics and areas where different types of ice can be expected in the area of operation:
.1 ice physics, terms, formation, growth, ageing and stage of melt 
.2 ice types and concentrations
.3 ice pressure and distribution
.4 friction from snow covered ice
.5 implications of spray icing; danger of icing up; precautions to avoid icing up and options during icing up 
.6 ice regimes in different regions; significant differences between the Arctic and the Antarctic, first year and multiyear ice, sea ice and land ice
.7 use of ice imagery to recognize consequences of rapid change in ice and weather conditions
.8 knowledge of ice blink and water sky
.9 knowledge of differential movement of icebergs and pack ice 
.10 knowledge of tides and currents in ice
.11 knowledge of effect of wind and current on ice

	
	Topics:
Course Introduction
1. Ice characteristics and areas where different types of ice can be expected in the area of operation
1.1 Ice physics, terms, formation, growth, ageing and stages of melt
1.2 Ice types and concentrations
1.3 Ice pressure and distribution
1.4 Friction from snow covered ice




	
	1.5 Implication of spray icing; danger of icing up; precautions to avoid icing up and options during icing up
1.6 Ice regimes in different regions
1.7 Use of ice imagery to recognize consequences of rapid change in ice and weather conditions
1.8 Ice blink and water sky
1.9 Differential movement of icebergs and pack ice
1.10 Tides and currents in ice
1.11 Effect of wind and current on ice

	No. of Trainees: Twenty-four (24) 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: Lay-out suitable for theoretical part only
	Formative Assessment:	Written and Practical Test

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

	30 minutes

	Course Introduction
	· Regulation V/4 and Section A-V/4-1 of the STCW Convention, 1978, as amended 

	· Class orientation/ briefing
· Lecture-Discussion or other teaching methods
	Listening, note taking, inquiring, answering questions, interactive discussion
	Visual Presentation

	2 hours and 40 minutes
	Core Elements
	1. Ice characteristics and areas where different types of ice can be expected in the area of operation
1.1 Ice physics, terms, formation, growth, ageing and stages of melt
1.2 Ice types and concentrations
· first year sea ice
· second year sea ice 
· multi-year sea ice
	Inter-active lecture-discussion using video presentation or other teaching methods suitable for theoretical aspect
	Participating in the discussion, answering questions, interact with co-trainees, writing down notes
	· Visual Presentation
· Video Presentation



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

	
	
	· fresh water ice
· glacial/land ice
· different forms of ice
· different ice concentrations
· different ice features
1.3 Ice pressure and distribution
1.4 Friction from snow covered tides and wind on ice formation and motion
1.5 Implication of spray icing; danger of icing up; precautions to avoid icing up and options during icing up
1.6 Ice regimes in different regions
1.7 Use of ice imagery to recognize consequences of rapid change in ice and weather conditions
1.8 Ice blink and water sky
1.9 Differential movement of icebergs and pack ice
1.10 Tides and currents in ice
1.11 Effect of wind and current on ice

	
	
	



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

	2 hours
	
	Monitoring of ice presence and movement resulting from environmental forces 

	Simulation Exercise
	Perform continuous monitoring of ice presence and movement resulting from environmental forces such as wind and tides, while navigating the vessel
	· Exercise Sheet
· Bridge Simulator with capabilities of replicating different conditions in polar navigation, ship handling and maneuvering and capability of VHF radio communications
 

	 1 hour and 30 minutes
	
	Ice forecast and imagery
	Table-top exercise
	Use ice forecast and imagery to interpret ice types and features in regions 

	Table-top exercise sheet

	1 hour and 30 minutes
	
	Aircraft Synthetic Aperture Radar (SAR), Side Looking Airborne Radar (SLAR), infrared and visual imagery
	Table-top exercise
	Use SAR, SLAR, infrared and visual imagery for both Arctic and Antarctic regions to interpret ice types and features

	Table-top exercise sheet





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

	1 hour and 30 minutes
	
	Egg Code
	Table-top exercise
	Use Egg Code to interpret the contents of the various ice advisories and forecasts

	Table-top exercise sheet

	20 minutes
	Conclusion
	· Requirements and Regulation V/4 and Section A-V/4-1
· Ice characteristics and areas where different types of ice can be expected in the area of operation
	· Make generalizations and abstraction about the lessons
· Assess the learning which may come from any of the following:
· Formative Test
· Oral Examination
· Assignment
· Other activities to check the retention of learning
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation
















	Course: Basic Training for Ships Operating in Polar Waters
	Competence: Contribute to safe operation of vessels operating in polar waters

	
	Knowledge, Understanding and Proficiency: 
Basic knowledge of vessel performance in ice and low air temperature: 
.1 vessel characteristics 
.2 vessel types, hull designs 
.3 engineering requirements for operating in ice
.4 ice strengthening requirements 
.5 limitations of ice-classes 
.6 winterization and preparedness of vessel, including deck and engine 
.7 low-temperature system performance
.8 equipment and machinery limitation in ice condition and low air temperature 
.9 monitoring of ice pressure on hull 
.10 sea suction, water intake, superstructure insulation and special systems

	
	Topic:
2. Vessel performance in ice and low air temperature
2.1 Vessel characteristics
2.2 Vessel types, hull designs
2.3 Ice strengthening requirements
2.4 Engineering requirements for operating in ice
2.5 Limitations of ice-classes
2.6 Winterization and preparedness of vessel, including deck and engine
2.7 Low temperature system performance
2.8 Equipment and machinery limitation in ice condition and low air temperature
2.9 Monitoring of ice pressure on hull
2.10 Sea suction, water intake, superstructure insulation and special systems





	No. of Trainees: Twenty-four (24) 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: Lay-out suitable for theoretical part only
	Formative Assessment:	Written Test

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

	10 minutes

	Introduction
	· Ice characteristics and areas where different types of ice can be expected in the area of operation
· Intended Learning Outcomes (ILO)

	· Review of previous lessons
· Presentation of the ILO or other activities to motivate the trainees
	Listening, note taking, inquiring, answering questions, interactive discussion
	Visual Presentation

	5 hours and 40 minutes
	Core Elements
	2. Vessel performance in ice and low air temperature
2.1 Vessel characteristics
· ice breakers
· ice classed vessels with and without ice breaking bows
· vessels without ice classes
2.2 Vessel types, hull designs
2.3 Ice strengthening requirements
2.4 Engineering requirements for operating in ice
2.5 Limitations of ice-classes
· polar ship certificate
	Inter-active lecture-discussion using video presentation or other teaching methods suitable for theoretical aspect
	Participating in the discussion, answering questions, interact with co-trainees, writing down notes
	Visual Presentation






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

	
	
	· guidance on methodologies for assessing
· ice certificates/passport and their limitations
· Arctic Ice Regime Shipping System (AIRSS) calculation in accordance with Canadian Legislation
· POLARIS system under IMO MSC.1/Cir.1519
2.6 Winterization and preparedness of vessel, including deck and engine
· ballast tanks and piping arrangement
· bridge vows
· fire-fighting systems
· freshwater tanks and piping arrangements
· lifesaving equipment
·  tank vents
· Mooring ropes
· Bilge system
	
	
	






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

	
	
	2.7 Low temperature system performance
· accommodation and emergency escape measures
· ballast
· bilge
· bunkering
· cooling
· electrical
· fire-fighting
· lifesaving appliances
· helicopter facilities
· vantilation
2.8 Equipment and machinery limitation in ice condition and low air temperature
· cargo rigging
· connections for transferring liquid cargos
· cranes 
· derricks
· lifting gear
· hatch covers 
2.9 Monitoring of ice pressure on hull
2.10 Sea suction, water intake, superstructure insulation and special systems
	
	
	



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

	10 minutes
	Conclusion
	Vessel performance in ice and low air temperature
	· Make generalizations and abstraction about the lessons
· Assess the learning which may come from any of the following:
· Formative Test
· Oral Examination
· Assignment
· Other activities to check the retention of learning
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation





















	Course: Basic Training for Ships Operating in Polar Waters
	Competence: Contribute to safe operation of vessels operating in polar waters

	
	Knowledge, Understanding and Proficiency: 
Basic knowledge and ability to operate and manoeuvre a vessel in ice: 
.1 safe speed in the presence of ice and icebergs 
.2 ballast tank monitoring 
.3 cargo operations in polar waters
.4 awareness of engine loads and cooling problems 
.5 safety procedures during ice transit

	
	Topic:
3. Operate and manoeuvre a vessel in ice
3.1 Safe speed in the presence of ice and icebergs
3.2 Ballast tank monitoring
3.3 Cargo operations in polar waters
3.4 Awareness of engine loads and cooling problems
3.5 Safety procedures during ice transit

	No. of Trainees: Twenty-four (24) 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: Lay-out suitable for theoretical part only
	Formative Assessment:	Written and Practical Test

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

	5 minutes

	Introduction
	· Vessel performance in ice and low air temperature
· Intended Learning Outcomes (ILO) 

	· Review of previous lessons
· Presentation of the ILO or other activities to motivate the trainees
	Listening, note taking, inquiring, answering questions, interactive discussion
	Visual Presentation




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

	1 hour and 45 minutes
	Core Elements
	3. Operate and manoeuvre a vessel in ice
3.1 Safe speed in the presence of ice and icebergs
3.2 Ballast tank monitoring
3.3 Cargo operations in polar waters
3.4 Awareness of engine loads and cooling problems
3.5 Safety procedures during ice transit

	Inter-active lecture-discussion using video presentation or other teaching methods suitable for theoretical aspect
	Participating in the discussion, answering questions, interact with co-trainees, writing down notes
	Visual Presentation


	1 hour
	
	Adjusting speed and power-output
	Simulation Exercise
	Apply the proper methods of adjusting speed and power-output, prior to ice-contact, up on ice contact and following open water leads through ice infested waters
	· Exercise Sheet
· Bridge Simulator with capabilities of replicating different conditions in polar navigation, ship handling and maneuvering and capability of VHF radio communications
 





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

	4 hours 
	
	Safety procedures during ice transit
	Simulation Exercises
	· Apply procedures for maneuvering astern in ice
· Execute a turning manoeuvre   in ice, avoiding collision/impact of stern and ship's sides
· Apply preparations and procedures required by the escort vessel during ice escort
	· Exercise Sheet
· Bridge Simulator with capabilities of replicating different conditions in polar navigation, ship handling and maneuvering and capability of VHF radio communications
 

	10 minutes
	Conclusion
	Operate and manoeuvre a vessel in ice
	· Make generalizations and abstraction about the lessons
· Assess the learning which may come from any of the following:
· Formative Test
· Oral Examination
· Assignment
· Other activities to check the retention of learning
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation









	Course: Basic Training for Ships Operating in Polar Waters
	Competence: Monitor and ensure compliance with legislative requirements

	
	Knowledge, Understanding and Proficiency: 
Basic knowledge of regulatory considerations: 
.1 Antarctic Treaty and the Polar Code 
.2 accident reports concerning vessels in polar waters 
.3 IMO standards for operation in remote areas

	
	Topic:
4. Regulatory considerations
4.1 Antarctic Treaty and the Polar Code
4.2 Accident reports concerning vessels in polar waters
4.3 IMO standards for operation in remote areas

	No. of Trainees: Twenty-four (24) 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: Lay-out suitable for theoretical part only
	Formative Assessment:	Written Test

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

	5 minutes

	Introduction
	· Operate and manoeuvre a vessel in ice
· Intended Learning Outcomes (ILO) 

	· Review of previous lessons
· Presentation of the ILO or other activities to motivate the trainees

	Listening, note taking, inquiring, answering questions, interactive discussion
	Visual Presentation

	1 hour and 45 minutes
	Core Elements
	4. Regulatory considerations
4.1 Antarctic Treaty and the Polar Code
· SOLAS, chapters V and XIV
· STCW Convention, chapter V/4
	Inter-active lecture-discussion using video presentation or other teaching methods suitable for theoretical aspect
	Participating in the discussion, answering questions, interact with co-trainees, writing down notes
	Visual Presentation




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

	
	
	· UNCLOS, articles 194 and 234
· MARPOL, annex I, II, IV and V
· Resolution MEPC. 163 (56) Guidelines for ballast water exchange 
· MSC. 1/Cir. 1519 Guidance on methodologies for assessing operational capabilities and limitations in ice
· Antarctic Treaty, Protocol, annexes and recommendations
· Madrid Protocol
4.1 Accident reports concerning vessels in polar waters
4.2 IMO standards for operation in remote areas

	
	
	











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

	10 minutes
	Conclusion
	Regulatory considerations
	· Make generalizations and abstraction about the lessons
· Assess the learning which may come from any of the following:
· Formative Test
· Oral Examination
· Assignment
· Other activities to check the retention of learning
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation



















	Course: Basic Training for Ships Operating in Polar Waters
	Competence: Apply safe working practices, respond to emergencies

	
	Knowledge, Understanding and Proficiency: 
Basic knowledge of crew preparation, working conditions and safety: 
.1 recognize limitations of search and rescue readiness and responsibility, including sea area A4 and its SAR communication facility limitation 
.2 awareness of contingency planning 
.3 how to establish and implement safe working procedures for crew specific to polar environments such as low temperatures, ice covered surfaces, personal protective equipment, use of buddy system, and working time limitations 
.4 recognize dangers when crews are exposed to low temperatures 
.5 human factors including cold fatigue, medical-first aid aspects, crew welfare 
.6 survival requirements including the use of personal survival equipment and group survival equipment 
.7 awareness of the most common hull and equipment damages and how to avoid these 
.8 superstructure deck icing, including effect on stability and trim 
.9 prevention and removal of ice including the factors of accretion 
.10 recognize fatigue problems due to noise and vibrations 
.11 identify need for extra resources, such as bunker, food and extra clothing

	
	Topic:
5. Crew preparation, working conditions and safety
5.1 Limitations of search and rescue readiness and responsibility, including sea area A4 and its SAR communication facility limitation
5.2 Establish and implement safe working procedures for crew specific to polar environments such as low temperatures, ice covered surfaces, personal protective equipment, use of buddy system, and working time limitations
5.3 Dangers when crews are exposed to low temperatures





	
	5.4 Human factors including cold fatigue, medical- first aid aspects, crew welfare
5.5 Survival requirements including the use of personal survival equipment and group survival equipment
5.6 Most common hull and equipment damages and how to avoid these
5.7 Superstructure deck icing, including effect on stability and trim
5.8 Prevention and removal of ice including the factors of accretion
5.9 Fatigue problems due to noise and vibrations
5.10 Need for extra resources, such as bunker, food and extra clothing
5.11 Contingency planning

	No. of Trainees: Twenty-four (24) 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: Lay-out suitable for theoretical part only
	Formative Assessment:	Written and Practical Test

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

	5 minutes

	Introduction
	· Regulatory considerations
· Intended Learning Outcomes (ILO) 

	· Review of previous lessons
· Presentation of the ILO or other activities to motivate the trainees

	Listening, note taking, inquiring, answering questions, interactive discussion
	Visual Presentation

	3 hours and 45 minutes
	Core Elements
	5. Crew preparation, working conditions and safety
5.1 Limitations of search and rescue readiness and responsibility, including sea area A4 and its SAR communication facility limitation
	Inter-active lecture-discussion using video presentation or other teaching methods suitable for theoretical aspect
	Participating in the discussion, answering questions, interact with co-trainees, writing down notes
	Visual Presentation




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

	
	
	5.2 Establish and implement safe working procedures for crew specific to polar environments such as low temperatures, ice covered surfaces, personal protective equipment, use of buddy system, and working time limitations
5.3 Dangers when crews are exposed to low temperatures
5.4 Human factors including cold fatigue, medical- first aid aspects, crew welfare
5.5 Survival requirements including the use of personal survival equipment and group survival equipment
5.6 Most common hull and equipment damages and how to avoid these
5.7 Superstructure deck icing, including effect on stability and trim
5.8 Prevention and removal of ice including the factors of accretion
	
	
	



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

	
	
	5.9 Fatigue problems due to noise and vibrations
5.10 Need for extra resources, such as bunker, food and extra clothing
5.11 Contingency planning

	
	
	

	1 hour and 30 minutes 
	
	Safe working procedures for crew specific to polar environment

	Table-top exercise
	Conduct safety meeting in accordance with the accepted principles and procedures to establish and implement safe working procedures for crew specific to polar environment

	Table-top exercise sheet

	10 minutes
	Conclusion
	Crew preparation, working conditions and safety
	· Make generalizations and abstraction about the lessons
· Assess the learning which may come from any of the following:
· Formative Test
· Oral Examination
· Assignment
· Other activities to check the retention of learning
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation








	Course: Basic Training for Ships Operating in Polar Waters
	Competence: Ensure compliance with pollution prevention requirements and prevent environmental hazards

	
	Knowledge, Understanding and Proficiency: 
Basic knowledge of environmental factors and regulations:
.1 identify particularly sensitive sea areas regarding discharge 
.2 identify areas where shipping is prohibited or should be avoided
.3 special areas defined in MARPOL
.4 recognize limitations of oil-spill equipment
.5 plan for coping with increased volumes of garbage, bilge water, sewage, etc.
.6 lack of infrastructure
.7 oil spill and pollution in ice, including consequences

	
	Topic:
6. Environmental factors and regulations
6.1 Particular sensitive sea areas regarding discharge
6.2 Areas where shipping is prohibited or should be avoided
6.3 Special areas defined in MARPOL
6.4 Limitation of oil- spill equipment
6.5 Coping with increased volumes of garbage, bilge water, sewage, etc.
6.6 Lack of infrastructure
6.7 Oil spill and pollution in ice, including consequences

	No. of Trainees: Twenty-four (24) 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: Lay-out suitable for theoretical part only
	Formative Assessment:	Written Test







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

	5 minutes

	Introduction
	· Crew preparation, working conditions and safety
· Intended Learning Outcomes (ILO) 

	· Review of previous lessons
· Presentation of the ILO or other activities to motivate the trainees

	Listening, note taking, inquiring, answering questions, interactive discussion
	Visual Presentation

	1 hour and 20 minutes
	Core Elements
	6. Environmental factors and regulations
6.1 Particular sensitive sea areas regarding discharge
6.2 Areas where shipping is prohibited or should be avoided
6.3 Special areas defined in MARPOL
6.4 Limitation of oil- spill equipment
· absorbents
· booms
· chemical dispersants
· in-situ burning
· skimmers
6.5 Coping with increased volumes of garbage, bilge water, sewage, etc.
6.6 Lack of infrastructure
6.7 Oil spill and pollution in ice, including consequences
	Inter-active lecture-discussion using video presentation or other teaching methods suitable for theoretical aspect
	Participating in the discussion, answering questions, interact with co-trainees, writing down notes
	Visual Presentation




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

	5 minutes
	Conclusion
	Environmental factors and regulations
	· Make generalizations and abstraction about the lessons
· Assess the learning which may come from any of the following:
· Formative Test
· Oral Examination
· Assignment
· Other activities to check the retention of learning
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation
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