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Abstract : Arctic Ocean has rapidly melted due to global warming, by this, commercial ship has been operating through the area. Reason to
develop the Northern Sea Route(NSR) even in extreme conditions, the distance than the existing route is shortened, which bring economic benefits.
For these reason, the International Maritime Organization(IMO) established safety standards of the Arctic navigation(Polar Code) in order to ensure
safe operation in the Northern Sea Route. In this study, it has been described ice types and safety standards of Artic vessel what officer needs to
know for safe navigation on the Arctic Ocean. And It was verified by simulation the theoretical knowledge for the safe operation of the Arctic vessel.
As a result, it was found that ship needs to reduce speed and analyze ice for safe operation before enter into the ice, it is necessary to enter at
right angle to break ice safety and efficiently. Also according to the result of the simulation of navigation entering in ice channel(Lead), it was
difficult to change course, it is believed that require emergency training for passing Vessel. In the future, It shall be analyzed precisely under

various conditions of scenario.
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Table 1. Concentration of Ice

Concentration Form of Concentration
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<1/10 Open water

1-3/10 Very open drift

4-6/10 Open drift

7-8/10 Close pack/drift

9/10 Very close pack

Y y
9+/10 Very very close pack ;:4 3 3

10/10 Compact/Consolidated )
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Table 2. Ice age (Thickness)
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492 -
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Description Thickness (cm) Code

New ice <10 1
Nilas <10 2
Young ice 10-30 3
Grey ice 10-15 4
Grey-white ice 15-30 5
First-year ice =30 6
Thin first year ice 30-70 7
First stage thin first year 30-50 8
Second stage thin first ice 50-70 9
Medium first year ice 70-120 1
Thick first year ice >120 4.
Old ice 7
Second year ice 8
Multi year ice 9e
Ice of land origin A-
Al AR Do =7 (Floe size)= oFglel o] FE3FH

TH(Table 3).

Table 3. Floe size

Description Size(m) Code
Small ice cake <2 1
Ice cake 2-20 2
Small floe 20-100 3
Medium floe 100-500 4
Big floe 500-2,000 5
Vast floe 2,000-10,000 6
Gaint floe > 10,000 7
Fast ice 8
Icebergs 9
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Table 5. Specification of minimum standard of competence in

basic training for ships in polar waters (Basic Course)

Competence Knowledge, understanding and proficiency

1) Basic knowledge of ice
characteristics and areas where
different type of ice can be
expected in the area of operation

2) Basic knowledge of vessel
performance in ice and cold climate
3) Basic knowledge and ability to
operate and manoeuvre a ship in ice

Contribute to
safe operation
of vessels
operating in
ice-covered
waters

Apply safe
working
practices,
respond to
emergencies and

1) Basic knowledge of crew preparation,
working conditions and safety

prevent
environmental
hazard

g a7
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Table 6. Specification of minimum standard of competence in
advanced training for ships navigating in polar waters
(Advanced Course)

Competence Knowledge, understanding and proficiency

1) Knowledge and ability to operate
and manoeuvre a ship in ice

2) Knowledge of voyage planning
and reporting

3) Knowledge of equipment imitation
4) Knowledge of safety

5) Basic knowledge of commercial
and regulatory considerations

Contribute to
safe operation
of vessels
operating in
ice-covered
waters
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Fig. 2. Example of Ice Chart.
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Table 7. Preparing a ship for Ice (Check List)

Items Content

1. Check the inventory of cold weather gear
onboard and replenish any deficiencies.

2. If the ship is not fitted with double glazing
then perspex or cling film placed over
windows can help insulate the accommodation.

3. Examine towing fittings on forecastle and
ensure that a suitable messenger is available
to pick up a bridle or towline.

4. Ensure regular monitoring of the water level
in all spaces and compartments.

5. Searchlights fitted and tested.

Pilot ladders should not be lowered too
carly as ice can accumulate from spray.

7. Ship's hydraulic systems are filled with a
fluid suitable for cold weather operations.

General

1. Fire mains. valves must be left cracked
open.

2. General service line and fresh water line to
all deck outside taps.

. Deck air line, chain locker eductor

. Anchor wash lines, winch cooling lines

. All external taps

Drain bridge window wash systems unless

antifreeze has been added

7. Be alert for the formation of ice at any
overboard discharges.

Deck
service
lines

oL AW

1. Drain fresh water tank

. Ensure portable fresh water tanks are full
and located in a warm room nearby

. Fit lifeboat drain plugs

. Set of sud-zero temp. insulated clothing

. Sets of thermal underwear and socks

. Sets of face masks and goggles

. Sleeping bags

. Arctic type igloo shaped survival tents

. High energy food

N

Lifeboat

O 0 N N L AW

—_

. Put the pump suction on a low sea chest

2. Drain the fire main down to sea level

3. Leave the fire pump suction and discharge
valves open

Fire main
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(Table 8).
Table 8. Signs of approaching Ice
No. Signs of approaching Ice

1 Ice sky(white sky above horizon)

Swell decreasing far from shore in case of
strong wind

Significant decrease in temperature if sailing
in mid-latitudes

4 Observance of separate ice floes from lee side

Refraction (you can see ice on the sky at distance of
2 x Range of visibility)

Sea birds, sea animals, etc.
(about 12 miles to ice edge)

7 Fog close to ice edge
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Table 9. Ship-Handling in Ice

Content

O Reduce Speed (5 ~ 6kts)
O Right Angle

Items

Entering Ice

.
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Table 10. Signs of approaching Ice

Item. Content

Ship's Particular | 182 x 40 x 7.5 (m)

(O Navigation in broken ice
- Max. speed (5 kts)
- Max. thickness (0.6 m)

Ice Class

Ice Thickness 0.5 m

Ship's speed

Underway ((Ngae™ 47h2 $e A9 FUT Ao A % Aol
in Ice < &S A Kt A vas & 5 Ao
J> w3 A ohS G Fol B conmvoydl Dol A A 4
S o wastel AME F SHoz as] WA} 3
= A97F 28 & g e AEded Ay 2w A
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a7kl &4l AHE HAGA FAStoF & Fow H
Avoid ice Q1 T(Table 11).
pressure
Table 11. Ship-Handling Simulation in Ice
Items Content
In open sea " L) Entering lce \)
p ?N ) . (Right Angle) L
o! S 8o © < “ ©
ARG s
_ Ice Breaker L
Form of e 15 g s 3 ©) Entering lce
convoy 0.5 mile Skts (30 Degree)
Traffic Vessel 2 &
Traffic Vessel 3
.
‘\
7l Ship-Handling simulator©]™ DNVell ©]3] Ice navigation @ In ice [

simulator= Q155 W2 gjolth. AR HAJololl A= H=3)
& &k U - 9 FElrEe w&E o] FH|E HAS)
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