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170K Arctic ARC7 Icebreaking

LNG CARRIER

12th ASEF FORUM

2018. 10. 23.

Daewoo Shipbuilding & Marine Engineering, Co., Ltd.
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Contents

ƒ Northern Sea Route(NSR) and Arctic Resources

ƒ YAMAL LNG Project & Arctic LNG Carrier

ƒ Ice Trial
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ƒ Northern Sea Route(NSR) and Arctic Resources
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Source : National Snow and Ice Data Center

Ice Extent in Recent 5 years

Max. ICE concentration around Apr.

Min. ICE concentration around Sep.
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Northern Sea Route(NSR)

κ NSR is running through Kara, Laptev, East Siberian and Chukchi seas.

κ Arctic environment is changed due to an effect of Greenhouse gas

☞ Arctic ocean to be open to regular maritime traffic

κ Increasing shipping demand for Northern Sea Route (NSR)

κ Increasing resource development in Arctic area(Oil & GAS)
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Advantages of using NSR

κ NSR is attractive to shipping companies

☞ Cut fuel consumption & CO2 emission
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- Approx. 61 large oil and natural
gas fields are located in the
Arctic Circle in Russia, Alaska,
Canada’s Northwest Territories,
and Norway

- 43 of the 61 large Arctic fields
are located in Russia

- 35 of these large Russian fields
(33 natural gas and 2 oil) are
located in the West Siberian
Basin

Arctic Resources
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Arctic Resources - Potential
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ƒ YAMAL LNG Project & Arctic LNG Carrier
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YAMAL LNG Project

● 1.3 TCM Yamal South-Tembey Field Resources Base

• 16 mtpa, LNG Production
• 1 mtpa, Condensate Production
• Drilling of more than 200 wells
• Construction of 3 LNG trains
• With 15 Icebreakers (LNG Carrier)
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Design basis for Yamal Arctic LNG

Principal Particulars

Length O.A 299.0 m

Length B.P 283.1 m

Breadth, mld 50.0 m

Depth, mld 26.5 m

Designed draft 11.76 m

Cargo capacity 172,600 cbm

Design concept

Ice strengthening Ice class Arc7

Service area Sabetta ↔ Murmansk ↔ Europe/India

Sabetta ↔ NSR ↔ Korea/Japan

Independent navigation

Northern sea route during summer/autumn

All year round navigation in the Kara sea

3 PODs propulsion
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Ice class  (Arc7)

- Summer / Autumn season : independent navigation

- Winter / Spring season : icebreaker escorted navigation may be required

Design basis for Yamal Arctic LNG
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Overview

▶Video
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Ice Performance

Double Acting System (DAS)
Hull form development
• Bow/Stern Ice Shape
• Hull Form Optimization
• Ice Hull Interaction

Winterization

Heating & Thermal Insulation
Semi-enclosed Mooring Spaces

Anti-icing provisions
Totally enclosed Bridge

ER Cooling Water System

Strength & Safety

Fwd. & Aft. Ice Belt
LNG CCS in Ice condition
Hull Load Monitoring
ER Double Hull

POD Propulsion

POD Hull Design
POD Electric Solutions

Arctic LNGC
Key Design

Characteristics

YAMAL Arctic LNGC Technologies
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YAMAL Arctic LNGC Technologies

2 PODs &
1 Center Prop

Ice Bow

Moderate Ice Bow

3 PODs

Bulbous Bow

Optimized Ice Bow

VS.
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Ice Performance
Extensive hull form development for Double Acting System(DAS) throughout various hull form alternatives
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YAMAL Arctic LNGC Technologies

Extensive researches and
model tests

Ice Performance

Astern

Astern
Manoeuvring

Ahead
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YAMAL Arctic LNGC Technologies

Ice Performance
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YAMAL Arctic LNGC Technologies

Winterization
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YAMAL Arctic LNGC Technologies

Winterization
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YAMAL Arctic LNGC Technologies

Winterization
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POD Propulsion

World’s first/largest 15MW class Arc7 POD system

ƒ Propulsion motor : 15,000 kW x 3 sets
ƒ Propulsion frequency converter : Three(3) sets, one(1) for each propulsion motor
ƒ Propulsion transformer : Six(6) sets, two(2) for each propulsion motor
ƒ High voltage(6.6kV) main SWBD : 2sets
ƒ Main generator(6.6kV) : 11,250 kW x 4set + 8,450 kW x 2 sets

YAMAL Arctic LNGC Technologies
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World’s first/largest 15MW class Arc7 POD system

YAMAL Arctic LNGC Technologies
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Strength & Safety

Forward Region

After Region

ƒ Ice region based on RS requirement

ƒ In consideration of DAS(Double Acting System)

YAMAL Arctic LNGC Technologies
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ƒ Real time Hull Stress/Load monitoring by Ice breaking

. Real time monitoring and log data.

. Hull stress monitoring system + Ice load Monitoring

. Sensor installation at Fwd, Amid, Aft

. Fiber Optic sensor which are against Arctic Temperature

. Monitoring of Navigation data(speed etc) and POD propulsion data(power etc)

YAMAL Arctic LNGC Technologies

Strength & Safety
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YAMAL Arctic LNGC Technologies

Strength & Safety
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Standard Scenario Non-Standard Scenario Ice Collision

LNG Cargo Containment System

Ice collision safety analysis for CCS in multiple scenarios
- FEA calculations with ice channel sides
- FEA calculations for shoulder loading in maneuvering in ice
- Iceberg collision

YAMAL Arctic LNGC Technologies
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CCS flexibility in Ice/Arctic operation NO96

YAMAL Arctic LNGC Technologies
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YAMAL ARC7 LNGC

ICE TRIAL
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The Arctic Area for Ice Trial

- Ice Trials were carried out

1. 2017. 02.18~03.08
(CHRISTOPHE DE MARGERIE)

2. 2018. 02.24~03.11
(VLADIMIR RUSANOV)
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The purpose of Ice Trial

Verification ship’s performance on ice field

Major demonstration itemsMajor demonstration items

- Speed performance (astern/ahead)

- Turning ability

- Vibration & Noise Measurement

- Function test of various equipment in Low Temperature
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Flowchart of Ice Performance Trial

Ice Finding

The Measurement of
Ice Characteristic

The Setting of  Voyage Course
for Ice Trial

The Measurement of
Ship Speed & Power

The Correction of Measured Data

Result
Speed Vs power

Speed Vs ice thickness
Power Vs ice thickness
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Ice Finding

Find proper ice station to carry out Ice Trial
• SATELLITE IMAGE, ICE CHART
• INFORMATION FROM ICE BREAKER (ICE OBSERVER)
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Ice Measurement (by AARI)

Measurement of ice properties
• ICE & SNOW THICKNESS MEASUREMENT, FLEXURAL STRENGTH
• ICE PROPERTY MEASUREMENT (ICE TEMP., DENSITY, SALINITY)
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Ice Measurement (by AARI)
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The Setting of  Voyage Course for Ice Trial

- Judgment of Ice Thickness & Environmental condition
- Setting of  Voyage Course
• ICE & SNOW THICKNESS, ICE DRIFT
• WATER DEPTH, WIND SPEED/DIRECTION
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The Measurement of Ship Speed & Power
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Ice Performance Test
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The Correction of Measured Data

- The activities other than ice correction method such as managing and reporting were
cooperated with HSVA.

ƒ There is no standard Ice
Correction Method in the world.

ƒ Their own empirical method is
used in Ice institute(ice model
basin).

ƒ Independent correction method
for YAMAL LNGC was developed.

● Correct measured data & environmental condition to
Requested(Contractual) condition.
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Result (Speed-Power-Ice Thickness)

Contents
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Completion..!! World First ARC7 LNG CARRIER ICE TRIAL
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Wonseok Bae

wsbae@dsme.co.kr

Daewoo Shipbuilding & Marine Engineering, Co., Ltd.


