BASIC TRAINING FOR SHIPS OPERATING IN POLAR WATERS	                              PART C: COURSE SYLLABUS
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Course Syllabus
	The course syllabus has been written in learning outcomes format in which the outcome describes what the trainee must do to demonstrate that the specified knowledge or skill has been acquired and the proper attitude has been developed.  All the outcomes are understood to be prefixed by the words, “At the end of the session, the trainees should be able to ………….”
	Topics / Learning Outcomes
	Reference/ Bibliography
	Teaching Aid

	Course Introduction
1. explain the provision of Regulation V/4 of the STCW Convention, 1978, as amended
2. explain the competences under Regulation V/4 paragraph 2 and Section A-V/4 paragraph 1 of STCW Convention, 1978, as amended
	R1, R6
	A1

	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 explain the process of ice formation, growth, ageing, salinity, and decay of sea ice
.2 explain the process of ice formation, growth, ageing, salinity, and decay of fresh water ice
.3 compare and contrast compressive strength from flexural strength of ice in relation to ice formation and growth
.4 explain the effect of meteorological conditions and climate on ice formation
.5 explain the effects of common weather patterns on ice formation for the Arctic and Antarctic
	R6, B13, B14, 
	A1, A2, A3, A5













	1.2 Ice types and concentrations
.1 identify the physical characteristics and key identifiers of different ice types 
.2 identify the different ice types based on their features
	
	

	1.3 Ice pressure and distribution
.1 explain the causes and effect of ice pressure to terrestrial mass and the environment
.2 explain new developments to forecast ice pressure based on meteorological indicators
.3 identify and interpret indicators of the presence of ice pressure to the environment, ship’s performance and to terrestrial mass
.4 perform continuous monitoring of ice presence and movement resulting from environmental forces such as wind and tides, while navigating the vessel
	
	










A5.1




	1.4 Friction from snow covered ice
.1 explain the increase in frictional resistance due to snow cover
.2 explain how specialized ice coatings can reduce frictional resistance in ice
.3 explain the relationship between hull condition and friction in ice transit
	
	

	1.5 Implication of spray icing; danger of icing up; precautions to avoid icing up and options during icing up
	
	

	.1 explain environmental conditions required to make freezing spray possible
.2 explain the factors that increase the possibility of icing occurring
.3 identify the methods of icing occurring
.4 explain the precautions that can be taken to prevent/reduce the possibility of icing
.5 explain the danger of excessive ice accumulation
.6 explain the effect of icing on stability and trim
.7 illustrate sample of ice accretion calculation to ascertain added weight to ship
.8 explain the methods of ice removal to decks, equipment, fittings, and superstructures
	
	

	1.6 Ice regimes in different regions
.1 identify the ice regimes in different regions 
.2 differentiate the ice types, concentrations and features between Arctic and Antarctic regions
	
	

	1.7 Use of ice imagery to recognize consequences of rapid change in ice and weather conditions
.1 identify the sources of ice advisories and forecasts available to the vessel
.2 define terminology used for ice reporting
.3 explain the contents of the various ice advisories and forecasts
	
	








	.4 explain the advantages and disadvantages of different ice imagery/reconnaissance systems in relation to ice forecast 
.5 explain the advantages and disadvantages of new satellite technology
.6 explain how ice imagery/reports can be used to predict changes in ice conditions
.7 use ice forecast and imagery to interpret ice types and features in regions 
.8 use Aircraft Synthetic Aperture Radar (SAR), Side Looking Airborne Radar (SLAR), infrared and visual imagery for both Arctic and Antarctic regions to interpret ice types and features 
.9 use Egg Code to interpret the contents of the various ice advisories and forecasts
	
	







A5.2


A5.3



A5.4

	1.8 Ice blink and water sky
.1 describe signs of ice in the vicinity of the vessel
.2 differentiate the characteristics of ice blink from water sky
.3 describe the indicators of a sudden drop in sea water temperature to zero
.4 explain the meteorological conditions that affect visibility in ice covered waters
	
	

	1.9 Differential movement of icebergs and pack ice
.1 explain the effects of wind and current on drift/pack ice as opposed to icebergs
1.10 Effects of weather patterns, tide, wind and current on ice formation and motion
.1 explain the effects of wind and current on ice motion 
.2 explain the effects of common weather patterns on ice formation for the Arctic and Antarctic
.3 explain the special phenomenon that could affect the operations in the Arctic and Antarctic
	
	

	.4 
	
	

	2. Vessel performance in ice and low air temperature
2.1 Vessel characteristics
.1 explain the relationships among power, size displacement, ice strength, and ice design of different vessels
.2 differentiate the performance of different ice transiting vessels
.3 explain maneuvering capabilities for different ice transiting vessels
.4 explain maneuvering capabilities of single, twin and triple-screw vessels
.5 explain the increased effect of rudder and interaction with propeller steam
	R5, R6, R8, B11, B12, B13, B14, B25, B26


	A1, A2, A3, A5

	2.2 Vessel types, hull designs
.1 explain the functions and characteristics of breaking bow in ice breaking and ice transiting performance
.2 explain the advantages and disadvantages of navigating with an ice knife
	
	

	.3 explain the advantages and disadvantages of navigating with reamers
.4 explain the factors that affects hull design in turning performance in ice
.5 explain the factors that affects stern design in vessel’s backing and turning performance in ice
.6 explain advantages and disadvantages of operating with ice horn
.7 identify vessels with stern configurations designed for stern first operation during ice transit
.8 explain the fitting and purpose of bow propellers
.9 explain the fitting and purpose of hull air and hull water lubrication systems
.10 describe icebreaker towing arrangement
.11 explain the relevance of length to beam ratio
.12 compare deep water and shallow water ice breaking vessels
.13 describe propulsion types
.14 identify the intact stability condition for an icebreaking vessel when beached upon a large ice floe
	
	

	2.3 Engineering requirements for operating in ice
.1 explain the basic ice class requirements of main propulsion machinery and auxiliary systems
.2 compare the relevance of displacement versus propulsive power in ice operations
	
	

	2.4 Ice strengthening requirements
.1 explain the purpose of ice strengthening of vessel structure
.2 compare Canadian, Finish-Swedish and Russian ice class designations
.3 compare different classification societies in relation to ice class designations
.4 explain the basic ice strengthening /ice class requirements of vessel structure
.5 explain the application of ice strengthening pertaining to impact loads and vibration on a vessel's structural components
	
	

	2.5 Limitations of ice-classes
.1 explain the limitations of different ice classes
.2 explain the methods of estimating vessel capability in ice
	
	

	2.6 Winterization and preparedness of vessel, including deck and engine
.1 explain the general requirements and purpose of winterization
.2 identify the conditions and measures to prevent freezing
.3 explain the importance of fitting ship construction materials suitable for low air temperatures
.4 identify the preventive measures used to maintain deck equipment  in operational readiness in low temperature
	
	

	2.7 Low temperature system performance
	
	

	.1 Identify the different equipment/systems used for different vessel designated operation in cold environment
	
	

	2.8 Equipment and machinery limitation in ice condition and low air temperature
.1 identify the different equipment/systems used for different vessel designated operation in cold environment
.2 explain the effects  of air temperatures on different cargo handling equipment
	
	

	2.9 Monitoring of ice pressure on hull
.1 explain the factors that affect monitoring of ice pressure on hull
.2 explain the importance of monitoring of ice pressure on hull
	
	

	3. Operate and manoeuvre a vessel in ice
3.1 Safe speed in the presence of ice and icebergs
.1 explain the importance of safe speed
.2 identify factors   to   consider   related   to determining safe speed for ice transit
.3 explain procedures to follow to ensure that safe speed is maintained when transit is through ice that is variable in concentration/ type and includes areas of open water
.4 explain the assessment of conditions relative to safe speed which determine minimum and maximum escort distance during Ice breaker assisted transits
.5 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
	R1, R2, R4, R5, R6, B7, R8, B10, B11, B12,
B14, B15, B25, B26












	A1-A5















A5.5

	3.2 Ballast tank monitoring
.1 explain the importance of closely monitoring tanks or systems containing liquids that are subject to freezing
	
	

	3.3 Cargo operations in polar waters
.1 explain the effects of freezing and increased viscosity of liquid cargos
.2 explain that some liquid cargos may require heating before they are loaded or discharged and during transit
.3 explain that some cargo may require stowage in temperature-controlled cargo holds during transit
.4 explain the effects of snow, wind, current, ice movement and ice pressure on cargo operations, where no dock is available
.5 explain the methods to deal with the effects of snow, wind, current, ice movement and ice pressure on cargo operations
.6 explain the potential lack of facilities for docking to discharge cargo, including ship to ship transfer
.7 describe the arrangements for mooring a vessel to discharge cargo onto the ice
.8 describe the arrangements for mooring a vessel offshore to discharge liquid cargo to the beach or general cargo to barges for transshipment to the beach
	
	

























	.9 explain the procedures in embarking and disembarking passengers into small boats/tenders when not docked in port
.10 explain the procedures in embarking passengers from and disembarking passengers on to ice
.11 explain the precautions and procedures with regard to encountering wild life
	
	

	3.4 Awareness of engine loads and cooling problems
.1 explain the precautions and arrangements related to sea inlets and cooling systems for ice transit
.2 explain the factors and indicators concerning engine loads and cooling problems
	
	





	3.5 Safety procedures during ice transit
.1 explain the hazards associated with draft and trim in relation to ice transit
.2 explain ballast conditions in relation to an ice belt
.3 identify factors to consider when entering ice
.4 explain the importance of a checklist of procedures for the OOW to follow when entering ice
.5 explain the importance of bridge team augmentation in the vicinity, approaching and transiting ice
.6 identify the hazards of astern movements in ice
.7 apply procedures for maneuvering astern in ice
.8 explain the importance of bridge team augmentation when backing in ice, if view from bridges insufficient
.9 explain the environmental factors to consider when determining route through ice infested waters
.10 show preparedness to change course and speed at any given moment
.11 identify factors to consider when deciding on the best route through the ice
.12 explain the advantages and disadvantages of utilizing leads during ice transit
.13 explain the proper procedures for dealing with the following hazardous ice conditions during transit
.14 execute a turning manoeuvre   in ice, avoiding collision/impact of stern and ship's sides
.15 explain the importance of Bridge Team augmentation to improve situational awareness, while navigating in ice-infested waters
.16 explain the role of the Ice Navigator or Ice Advisor and their authority and responsibilities with respect to the officers on the bridge
.17 explain how to obtain Ice breaker assistance 
.18 identify the factors that Ice breaker assistance is required
.19 apply preparations and procedures required by the escort vessel during ice escort
	
	













A5.6
















A5.7











A5.8

	.20 explain the safety procedures for working with an ice breaker during ice transit
	
	

	4. Regulatory considerations
4.1 Antarctic Treaty and the Polar Code
.1 explain the relevant information from latest version of the Polar Code, including the requirements in Regulation 12.3.1., chapter12
.2 explain the information contain on documents relating to international requirements for ice navigation in polar waters
.3 explain the information contain on documents relating to national requirements for ice navigation in polar waters
	R1, R3, R8, B9, B14, B19, B25 

	A1, A3, A4


	4.2 Accident reports concerning vessels in polar waters
.1 explain the relevant information from the latest version of the IMO regulations, Safety of Navigation (accident reporting)
	
	

	4.3 IMO standards for operation in remote areas
.1 explain the legislation and communication requirements for the national/regional areas
.2 identify relevant sections from the Polar Ship Certificate including Record of Equipment for the Polar Ship Certificate, and shipboard documentation relevant to the vessel’s operation in polar waters
.3 explain the National/Regional Standards relevant to the vessel’s  operation in polar waters
	
	

	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
.1 identify the limitations    of search &rescue availability and responsibility, including sea area A4 and its SAR communication facility limitation
.2 identify additional support services that are available when Ice breaker assistance is requested
.3 explain levels of service and icebreaking priorities for different regions
	R1, R2, R4, R5, R6, R8, R13, B10, B11, B12, B14, B18, B25, B26, 

	A1, A2, A3, A4, A5


	5.2 Contingency planning
.1 explain contingency planning for polar waters
.2 explain response actions in accordance with established plans appropriate to the situation and nature of the emergency
	
	

	5.3 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
.1 identify PPE required for work in polar waters/low air temperatures
.2 identify the hazards and precautions of falling ice from overhead ship structures, antennae and equipment
	
	








	.3 explain precautions to be taken when crew have to work on ice covered surfaces
.4 conduct safety meeting in accordance with the accepted principles and procedures to establish and implement safe working procedures for crew specific to polar environment
.5 explain the benefits of using a buddy system
	
	


A5.9

	5.4 Dangers when crews are exposed to low temperatures
identify dangers when crew members are exposed to low temperatures, including effects of wind chill and working time limitations may be required when exposed to low air temperatures
	
	

	5.5 Human factors including cold fatigue, medical- first aid aspects, crew welfare
.1 identify medical/first aid issues related to working in cold environment
.2 explain the effects and precautions of extended periods of daylight and darkness in navigation and human performance when operating in polar waters
	
	

	5.6 Survival requirements including the use of personal survival equipment and group survival equipment
.1 explain the requirements for and use of personal and group survival equipment, with reference to Polar Code
	
	

	.3 cite the case study of survival in polar waters and subsequent rescue attempt
.4 explain the dangers related to wildlife when abandoning ship in polar waters
	
	

	5.7 Most common hull and equipment damages and how to avoid these
.1 identify hazards associated during ice transit 
.2 identify the types of damage which may be incurred for vessels operating in ice 
.3 explain the incident reports concerning vessel damage sustained when operating in ice
.4 explain damage control measures that can be used, taking into account that the vessel may need to transit ice to get to repair facilities
	
	

	5.8 Superstructure deck icing, including effect on stability and trim
.1 explain the icing stability condition, along with corrective measures
.2 explain flooding, sub-division, and damaged stability criteria
	
	

	5.9 Prevention and removal of ice including the factors of accretion
.1 identify the methods and precautions that can be used when de-icing
.2 explain the technologies and design features used to minimize the requirement to de-ice essential equipment
	
	

	5.10 Fatigue problems due to noise and vibrations
.1 identify dangers when crews are exposed to low temperature 
	
	

	5.11 Need for extra resources, such as bunker, food and extra clothing
.1 explain the factors to consider in voyage planning with respect to bunkers
.2 identify the need for extra supplies of food and clothing
	
	

	6. Environmental factors and regulations
6.1 Particular sensitive sea areas regarding discharge
.1 Identify the need to adhere to regulatory requirements pertaining to identified particular sensitive sea areas regarding discharge
	R1, R6, B14, B15

	A1, A2, A4


	6.2 Areas where shipping is prohibited or should be avoided
.1 identify areas where shipping is prohibited or should be avoided
	
	

	6.3 Special areas defined in MARPOL
.1 identify special geographical areas in MARPOL and specific regions such as Antarctica, Canadian Arctic, etc.
	
	

	6.4 Lack of infrastructure
.1 explain that infrastructure for replenishment of ships   stores may not be widely available or not exist at all in polar waters
.2 explain that infrastructure for vessel repair, in the even to breakdown or damage, may not be widely available, or not exist at all in polar waters
	






	

	6.5 Coping with increased volumes of garbage, bilge water, sewage, etc.
.1 explain  the need to plan for coping with accumulation of garbage, bilge water and sewage due to reception facilities not being widely available or non-existing in polar waters
	
	

	6.6 Limitations of oil- spill equipment
.1 explain the effect of freezing and reduced viscosity on liquid pollutants
.2 identify limitations of cleanup methods in ice infested waters, including absorbents, booms, chemical dispersants, in-situ burning, and skimmers
	
	

	6.7 Oil spill and pollution in ice, including consequences
.1 explain the effect of snow, wind, current, ice movement and ice pressure on oil spills and pollution in polar waters
.2 identify the impact on the environment and wildlife resulting from pollution in polar waters
.3 explain the international/ regional legislation regarding enforcement and penalties against pollution in polar waters
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