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Development of competence of ice navigation engineers navigating polar areas
Woo-Kun Lee'
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Abstract: The rapid thawing of the Arctic and Antarctic regions has increased the number of merchant and fishing vessels operat-
ing there. Thus, the risk of environmental pollution and accidents is increasing. The International Maritime Organization has issued
safety codes for ships operating in polar waters. The codes specify the minimum requirements for an ice navigator, who is quali-
fied through training. However, for an engineer who works in the same environment, there are no special requirements; thus, there
is no relevant training course, and only a few of the courses for officers are related to the agency. As is apparent from various
accidents, such as clogging of the seawater intake of slice ice and combustion of the engine by intake of low-temperature air,
during voyages of polar waters, these regions have characteristics different from those of the typical sea. Nevertheless, ship own-
ers and management companies do not require training because they do not have specific details pertaining to the qualifications of
the engines and because training is not compulsory. This study aims to review the data on engine operation for the safe operation
of ships in polar waters and to suggest the development of a curriculum for the engineer. Further research will be required to en-
sure that amendments to the qualifications and training agreements of the agency are made.
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Table 1: List of the accident and Incident (2003~2014)
(source:https://www.asoc.org/explore/goggle-carth-layer/682,
2015.)

Lo] 7] #AL WS Aol B AF

Ship’s name Year Remark
. ,000 gall f jet fuel spill
W spill | 2003 | 000 gallons of jet fuel spilled
onto the ice in Antarctica.
M/V Lyubov 2006 Grounding
Orlova
M/V Nordkapp | 2007 Ran aground
M/V Nisshi .
/V Nisshin 2007 | Explosion and fire; one dead
Maru
M/S Explorer | 2007 Holed and sunk
Argos Georgia | 2007 Loss of power
M/S Fram 2007 | Lost engine power / hit glacier
M/V Ushuaia | 2008 Ran aground

ol A Yol et A43@ A75(2019.9)

Ship’s name Year Remark
MAI;O(\)]Z(ian 2009 Ran aground
In Sung 22 2009 Fire on board
Clelia II 2009 Ran aground
Shonan Maru 2 2010 Collision resulting in Ady Gil
Ady Gil sinking
Clelia II 2010 Electrical failure
Insung No 1 2010 Sank; twenty one dead
M/V Polar Sta | 2011 Ran aground
Berserk 2011 Lost, presumed sunk
Sparta 2011 Holed in ice
A J602n g Woo 2012 | Fire, presumed sunk; three dead
Bralz;;r:el oil 2012 Capsized and sank
Endless Sea 2012 Beset in ice and sank
M/V Plancius | 2012 Reduced propulsion
Basler 2012 Accident upon take-off. There
BT-67/DC-3 were no reported major injuries.
M/S Silver 2013 Encountered heavy weather and
Explorer sustained damage.
Surrounded by a number of a
M/S Fram 2013 | fast-moving floes, up to 13 feet
thick.
Lost contact with the ground and|
DHC-6 Twin disappeared over a mountain
Otter 2013 | range. Wreckage was found on
Mount Elizabeth. There were no
survivors.
The incident involved multiple
M/V Nisshin clashes between Japanese whaling
Maru 2013 vessels and militant
conservationists
Chinese factory fishing ship
R caught fire off the Antarctica
F/V Kai Xin | 2013 coastg. All of 97 crew members
were rescued
|| S0 e R
Shokalskiy frozen in ice
Vistin Mari N0t 301 | 0L twtalng bost Bob
Barker collided.
Shirase 2014 Ran aground
Bob Barker 2014 |Disable the rudder and propeller.
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Figure 1: A sunken Brazilian vessel “Mar Sem Fin”
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Figure 2: Fire on ‘Jeong Woo 2’
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Table 2: Composition of Polar Code

Part Mandatory equipments Remark
Part I-A:
Mandatory Provisions on safety Include
Part 1 Measures by SOLAS chapter XIV in
Part I-B: SOLAS
Recommendations on safety
Part II-A:
Mandatory Provision on safety Include
PartTI Measures by MARPOL MARPOL
Part 1I-B: Annexes I, II
Recommendations on pollution IV and V
prevention

Table 3: Composition and overview of Polar Code

Ch. Items Contents

Definitions, certificate and
1 General
survey

Polar Water .
Conditions and procedures for

2 Operational the operation in polar waters
Manual P p
Strengthening of hull structures
3 Ship Structure in accordance with the areas
of operation
o Stability taking into account of
Subdivision Y 5

4 and Stability the ice jclccretion ('d'amage and
intact stability)

Watertight and  [Prevention of freezing of closing

5 Weathertight appliances and operability at the
Integrity minimum anticipated temperature
. Prevention of freezing of
6 Machinery machinz and emer echg source
. u
Installations v sency

power units

Protection of fire extinguishing

7 [Fire Safety/Protection| . . .
systems against clogging by ice

Life-Saving
8 Appliances
and Arrangements

Prevention of life-saving
appliances from the ice accretion|

Installation of equipment to
receive information for ice and
weather information, addition of

search lights

9 |Safety of Navigation

Addition of communication
equipment taking into account
the remoteness of polar waters,
communication with escort ships

10 Communication

Factors to be considered in

11| Voyage Planning developing the voyage plan

Additional requirements for

Manning and . .
g qualification of seafarers,

12 .
Training

manning and training
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Table 4: Composition and overview of Polar Code

Ch. Items Contents
Prohibition of any
1 Prevention of Pollution by | discharge of oil from
Oil ships, protection of
tanks containing oil
Polar Water Control of Prohibition of any
Pollution by Noxious discharge of noxious
2 . . .
Liquid Substances in liquid substances
Bulk from ships
Prevention of Pollution
3 by Harmful Substances No additional
Carried by Sea in provisions
Packaged Form
Requirements of
Prevention of Pollution by dlStaI.lce from  the
4 . nearest ice-shelf or fast
Sewage from Ships . . .
ice when discharging
sewage
Requirements of distance
5 Prevention of Pollution by | from the nearest land
Garbage from ships when discharging
garbage
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Table 5: IACS Polar Class

Polar Class Ice description
PC 1 Year-round operation in all polar waters
PC 2 Year-round operation in moderate multi-year
ice conditions
PC 3 Year-round operation in second-year ice,
which may include multi-year ice inclusions
Year-round operation in thick first-year ice,
PC 4 . . N .
which may include old ice inclusions
Year-round operation in medium first-year
PC 5 . . . L :
ice, which may include old ice inclusions
Summer/autumn operation in medium
PC 6 first-year ice, which may include old ice
inclusions
Summer/autumn operation in thin first-year
PC 7 . . . Lo .
ice, which may include old ice inclusions
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Table 6: DNV-GL Environmental Conditions

. Winterization
Qualifier Temperature Sea water temperature
. +4C without ice class
Basi -15TC S e .
asie -2C with ice class
. +2C without ice class
Cold -30C . oy
0 -2C with ice class
Polar 45T 27T

Table 7: Winterization equipments for Ice-going vessels

Category Equipment
Navigation Navigation radar, antenna, satellite
Mooring anchor, windlass, mooring winch, etc.
Safety life boat, life raft, fire hydrant system
cargo handling system, ballast system, inert
Operation gas. system, hydrau.lic oil system,
propulsion system, engine control system,
air handling system
stairway, hand rail, crain walkway cargo
Deck . . .
loading manifold, drainage
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Figure 3: Diagram for blow-off valve system (source:

www.wartsila.com )
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Figure 4: Diagram for by-pass system (source:

www.mandieselturbo.com)
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Figure 5: Graph for control variable bypass system (source:

www.mandieselturbo.com )
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Table 8: IMO Model Course (Basic Training)

. Time
Subject (Hours)
Course introduction 5
Regulations and standards 4
Vessel characteristics 2
Maneuvering in ice 10
Voyage planning 2
Icebreaker assistance
Vessel performance in polar waters )
/low air temperatures
Crew preparation, working conditions )
and safety
Environment 1
Evaluation 1
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Table 11: Advanced Training for Ice Navigator
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Course introduction 1
Table 9: IMO Model Course (Advanced Training) Regulations and standards 2
) Time Vessel characteristics 2
Subject ..
(Hours) Maneuvering in ice 7
Course introduction 3 Passage planning 4
Vessel characteristics 1 Icebreaker ops 7
Maneuvering in ice 8 Crew preparation, working conditions and safety 1
Passage planning 6 Navigation & Communication 2
Icebreaker ops 8 Evaluation )
Crew preparation, working conditions and safety 2
Evaluation 2
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Table 10: Basic Training for Ice Navigator
. Time
Subject (Hours)
Course introduction 4
Regulations and standards 4
Vessel characteristics 2
Maneuvering in ice 5
Voyage planning 2
Icebreaker assistance 3
Vessel performance in polar waters/ 3
low air temperatures
Crew preparation, working conditions and safety 2
Environment 1
Evaluation 2
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Table 12: Basic Training for Ice Engineer

. Time

Subject (Hours)
Course introduction 1
Regulations and standards 2
Vessel characteristics 2
Maneuvering in ice for engine 6
Voyage planning for engine 2
Watchkeeping in engine room 2
Engine performance in polar waters/ low air )

temperatures

Crew preparation, working conditions and safety 2
Environment equipment 1
Evaluation 1
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Table 13: Advanced Training for Ice Engineer
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. Time
Subject (Hours)
Course introduction 1
Engine performance 2
Engine control system 2
Engine Trouble shooting in Polar water 1
Evaluation 1
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