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Overview

- Identifying the hazards in NSR
= Darkness
= Pressure ridge, multi-year ice
= Icing
= Low temperature

= Unknown danger areas, etc.

- A safe voyage planning system is needed when hazards cannot
be thoroughly eliminated and some risks remain. This system is

to ensure the safety of vessels operating in the NSR
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System Concept

- KARS includes the prediction of ice, weather and sea conditions,
and ship performances derived from the ship transit model

based on model tests and numerical simulations.
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Function - Ship Performance

- Ship transit model : open water condition

= Prediction of ship resistance characteristics

KARS
Integrated Ship DataBase Generator

Calm Sea Data I-RES Wind Resistance Wave Resistance
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+ Vs, PWR, RPM * Vs, PWR, RPM - Rwind - Rwave: MotionsDiffr.
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o WAVIS : Wave and viscos solver made by KRISO

R Buaned CoE

Based on ISO 15016:2002 - Speed Trial Analysis Methods
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Function - Ship Performance

- Ship transit model : ice condition

= Ice model test conditions

cat. Level lce Pack Ice Broken Ice Brash Ice [T
o
A | (thick. & strength - -
variations)
o o
A | (thick. & strength | (concentration -
variations) variation)
o o o
B (thick. & strength | (concentration | (channel width (Ice grade (ridge formation
variations) variation) variation) variation) variation)
o o o
B - (concentration - (Ice grade (ridge formation
variation) variation) variation)
IMO Polar Code

Category A ship means a ship designed for operation in polar waters in at least medium first-year ice, which may include
old ice inclusions. This corresponds to vessels built to the IACS Polar ice classes PC1 to PC5.

Category B ship means a ship not included in Category A, designed for operation in polar waters in at least thin first-year
ice, which may include old ice inclusions. This corresponds to vessels built to the IACS Polar ice classes PC6 and PC7.

KINPR 2018, Autumn Annual Conference

WA AR} ¢ jsyeop@krisorekr, 042)866-3432

175

offt oﬁ, o o mx




Function — Ship Performance Function - Ship Performance

- Ship transit model : ice condition - Ship transit model : ice condition
= Model tests in ice tank = Model tests in ice tank
DB construction process for ship performance in ice Level ice, pre-sawn ice, pack ice, brash ice, ridge, etc.

Concentration 0%

Model test, DB
Conditions(thick., strength, conc.)
3 hev curve, Pov curve

POLARIS, safe speed

Ship Performance Diagram
Validation for ice trials
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Function - Ship Performance Validation
- Ship transit model : ice condition - Comparison of full scale ice trials data and calculated data
= Model tests in ice tank = |ce trials of IBRV “ARAON” around East Siberian Sea (5% to 26t Aug. 2017)

Level ice, pre-sawn ice, pack ice, brash ice, ridge, etc.
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angle, trim, location, trajectory, etc.)
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Validation Future Plan

- Ship speed and power validations - Application
* Prediction of ship performance in ice = Application of KARS on the vessels operating in NSR

= Full scale data acquisition (real voyage data)
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