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Introduction

Vessel operators who trade in ice face a number of difficult challenges:
e Extremes of low temperature

e Severe abrasion

* |ce adhesion to the outside shell

Traditional anticorrosive systems, including standard pure epoxies,
are unable to offer a solution to these challenges. Intershield 163
Inerta 160, an abrasion resistant ice coating developed over 30 years
ago, has established an unrivalled in service performance reputation.
Specifically designed for operators that trade in the Baltic Sea region,
Intershield 163 Inerta 160 has been specified and used successfully
on over 700 vessels trading in ice including;

* |ce breakers with the potential of trade in multi year ice

e |ce class vessels that trade in first year ice

Intershield 163 Inerta 160: unrivalled in service performance in ice conditions.
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Ice Abrasion

Because of the severe ice abrasion experienced, class societies
stipulate that vessels trading in ice should have increased steel plate
thickness, generally referrred to as the ‘incremnent due to abrasion
and corrosion due to ice trading’.

Some class societies however, such as Lloyds Register, DNV and
the Russian Maritime Register of Shipping, recognise the benefit of
applying a specialist, low friction, ice resistant coating on the hull.
Not only do such coatings aid the passage of the vessel by virtue of
low frictional resistance but they also protect the steel from corrosion

by providing a physical barrier to the elements.

‘Fesco Sakhalin’ built in Aker Finnyards.
Intershield 163 Inerta 160 from Newbuilding.

First Year Ice Finnish-Swedish | American Bureau | Bureau Det Norske Germanischer Lloyds’ Register | Nippon Kaiji Registro Italiano | Russian Maritime

Thickness Ice Class of Shipping Veritas Veritas Lloyd of Shipping Kyokai (Class NK) | Navale Register of
Shipping

1.0m |IA Super 1AA IA Super ICE-IA* E4 1AS |IA Super IAS ULA, UL, LU7, LU5

0.8m 1A 1A 1A ICE-IA E3 1A 1A 1A L1, LU4

0.6m 1B 1B 1B ICE-IB E2 1B 1B 1B L2, LU3

0.4m IC IC IC ICE-IC E1 1C IC IC L3

Table 1: Equivalent class notations for first year ice trading vessels.
Finnish Maritime Administration - Bulletin No. 16/27.11.2002.

Ice Class Vessels For vessels trading in first year ice, such as that found in the Baltic
‘Ice class’ is a term applicable to vessels operating in first year ice Sea, the application of a recognised abrasion resistant ice coating can
conditions where a fairway channel, cut by an ice breaker, is actually result in an approved reduction in total steel plate thickness.

continuously frozen and broken by the passage of shipping. The

class notation of an ice class vessel influences many factors e.g.
plate thickness, degree of hull strengthening, machinery output, shaft
system, propeller, rudder and steering gear and corrosion protection.
The thickness of ice that vessels are allowed to operate in depends
upon this class notation.

All of the major Classification Societies have their own designations
for ice class vessels (See Table 1) but there have been recent
attempts at standardisation. The Finnish-Swedish Ice Class Rules for
example are now becoming the accepted standard at Newbuilding,

even for trade in Russian waters.

Intershield 163 Interta 160
Resists ice adhesion.




Optimum Protection

To get the optimum level of protection from a specialist, abrasion
resistant coating, it is advisable to coat the complete underwater hull
up to 0.5m above the Load Water Line (LWL).

Because of the way ice breaks under pressure, ice breakers in
particular benefit from complete coating of the underwater hull.
Generally, all parts of the hull could be in contact with ice whether it
is during the initial ice break, or the subsequent impact of large ice
inclusions as the vessel proceeds.

Whilst ice class vessels trading in first year ice do not require
complete coating of the underwater hull they should as a minimum

be coated in the ‘ice-belt’ region (see Diagram 1).

Intershield 163 Inerta 160 at Newbuilding.

“We have used Intershield 163

Inerta 160 for many years on our ice
strengthened vessels and we have
noticed that this paint, which is more
than a paint, applied at newbuilding
is a good investment due to Low
Friction and Abrasion Resistance in
ice conditions.”

Markku Lumme, Senior Technical Advisor,
Shipmanagement, Neste Oil Shipping

The ice belt region of a vessel is well defined by the class
societies and is not necessarily a region of uniform
dimensions. Diagram 1 shows the ice belt for a vessel trading

in first year ice.
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Diagram 1.

‘Sotka’ - Intershield 163 Inerta 160 ‘a good investment’.

Traditional abrasion resistant anticorrosive systems, including pure
epoxies, are unable to offer the protection required in either the ice

belt or on the complete underwater hull.

Typical ice damage.




Intershield 163 Inerta 160 Abrasion Resistance

Intershield 163 Inerta 160 is a proven, high performance abrasion Research has shown that a steel hull with a traditional anticorrosive
resistant coating especially designed for ice going vessels. system trading in ice, can, as a result of abrasion and subsequent
Key system features include: corrosion, experience an increase in Average Hull Roughness (AHR)
e Smooth surface assists ice slip in the first year from 100 to 225 microns resulting in an increase of
* Resists ice adhesion to the coatings surface 4% in the power required to maintain the same vessel speed.

Low frictional resistance controls fuel costs and improves

operating efficiency Specially formulated to withstand ice impact and abrasion,
e Abrasion resistant - controls mechanical damage and hull Intershield 163 Inerta 160 has a proven track record in controlling
roughness, saving on future maintenance and repair costs surface roughness (see Graph 1).

e Up to 2.5 times the impact and erosion resistance of

standard epoxies

Designed for operation in temperatures down to -50°C (-58°F)

‘Kalla’ after 2 years in service.

‘Urho’ after 5 years in service.

First, Classification Society recognised abrasion resistant
ice coating

e Good mechanical properties and flexibility under bending stress,

600
extension and compression Traditional
500 anticorrosive system
e (Good cohesive strength
e Allows reduction in steel thickness at the ice belt leading to 400 =
300 |- Intershield 163

reduced overall vessel weight and improved fuel efficiency
Inerta 160

e 30 year, >700 vessel proven track record 200

e Low VOC 100

Average Hull Roughness (um/50mm)
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Graph 1: Average Hull Roughness (AHR).




Fricitional Resistance

Increasing hull roughness has a significant effect on the efficiency of

a vessel moving through water and ice. The Intershield 163

Inerta 160 coefficient of friction has been measured and compared

to a traditional anticorrosive system and corroded steel with a

surface roughness of 100 microns.
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‘Silja Serenade’ after 2 years in service.

Graph 2: Coefficient of Friction.

‘Otso’ — Intershield 163 Inerta 160 from Newbuilding.

The abrasion resistance and low frictional resistance of Intershield 163
Inerta 160 has a beneficial effect on reducing vessel power
consumption and therefore fuel consumption. Research has shown
that it is possible to achieve an annual fuel saving of 7 to 10% with a
typical vessel trading in ice in the Baltic region if the vessel is coated
with Intershield 163 Inerta 160 compared to a traditional anticorrosive

system.

B Ice Breaker with traditional

anticorrosive system

Ice Breaker with
Intershield 163
— Inerta 160

- Level ice thickness = 1.45m
Snow thickness = 0.30m

Frictional Resistance
T

0 0.5 1
Vessel Speed (m/s)

Measured Ice resistance of two Ice breakers of the same type.
One vessel coated with a traditional anticorrosive and one

vessel coated with Intershield 163 Inerta 160.

Graph 3: Performance comparison.

Intershield 163 Inerta 160 provides the ultimate protection for
vessels trading in ice. The application of Intershield 163 Inerta 160
ensures that vessels benefit from excellent abrasion resistance,
low frictional resistance and low ice adhesion each contributing

significantly to reducing operating costs and increasing efficiency.
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International Paint Ltd is part of Akzo Nobel, the Netherlands based company serving customers throughout the world

with healthcare products, coatings and chemicals. Consolidated sales for 2004 totalled EUR 12.7 billion.
Akzo Nobel currently employs approximately 61,000 people in more than 80 countries.

Worldwide Operations |

Argentina France New Zealand South Africa
Australia Germany Northern Ireland South Korea
Bahrain Greece Norway Spain

Belgium Hong Kong Pakistan Sri Lanka

Brazil Iceland Panama Sweden
Bulgaria India Papua New Guinea Taiwan

Canada Indonesia Peoples Republic of China Thailand

Chile Iran Peru Turkey
Colombia ltaly Philippines US.A.

Croatia Japan Poland Ukraine

Cuba Kuwait Portugal United Arab Emirates
Cyprus Latvia Qatar United Kingdom
Denmark Lithuania Republic of Ireland Uruguay
Ecuador Luxembourg Romania Venezuela
Egypt Malaysia Russia Vietnam
Estonia Malta Saudi Arabia Western Samoa
Fiji Mexico Singapore Yemen

Finland Netherlands Slovenia

Important Notes:

All representations and statements concerning the product(s) in this brochure are accurate to the best of our knowledge. Statements made in this

brochure are advisory only and are not intended to be specific recommendations or warranties of any product, combination of products or fitness for any
particular purpose. To the extent permitted by law, we do not accept any liability to any person for any loss or damage (direct or indirect) that may arise
from any use of or reliance on any of the methods or information contained in this brochure for any purpose.

Unless otherwise agreed in writing, all products supplied and technical advice or recommendations given are subject to the Conditions of Sale of our
supplying company. Any warranties, if given, are contained in those standard Conditions of Sale and are the only ones made with respect to any
products we sell to you or advice or recommendations we give to you.

For each of our products the relevant Product Data Sheet, Material Safety Data Sheet and package labelling comprise an integral information system
about the product in question. Copies of our Product Data Sheets and Material Safety Data Sheets are available on request or from our website:
www.international-marine.com

2%, International and all products mentioned in this brochure are trademarks of or are licensed to Akzo Nobel
© Akzo Nobel, 2005

International Paint Ltd, Stoneygate Lane, Felling, Gateshead NE10 OJY. S )
Tel: +44 (0)191 402 2775 Fax: +44 (0)191 495 2003 =N ;—r
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Product Description

A high solids, low VOC, two pack epoxy abrasion resistant coating especially designed for ice-going vessels. Low ice adhesion.

Low frictional resistance.

Features

e Smooth surface

e | ow frictional resistance

e Abrasion resistant

e Designed for operation in temperatures down to -50°C (-58°F)

e (Class recognised as an abrasion resistant ice coating

e 30 year, >700 vessel proven track record

e Low VOC® (40g/Itr EPA Method #24, 30g/kg SED™)

® \/OC = Volatile Organic Compounds

B EU Solvent Emissions Directive (Council Directive 1999/13/EC)

www.international-marine.com

Benefits

Assists ice slip
Resists ice adhesion to coating surface

Controls fuel costs and improves operational efficiency

Controls mechanical damage and hull roughness, saving on
future maintenance and repair costs

Allows operation in the harshest of ice conditions
Reduction in steel plate thickness is allowable
Proven performance

Control of solvent emissions

—_—t
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Vessel Area

Underwater Hull

Ice Belt

Propeller

Surface Preparation
Newbuilding:

Major Refurbishment:

Product Data
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Intershield 163 Inerta 160 - ultimate performance in the harshest
of environments.

Abrasive blast clean to Sa2'2 (ISO 8501-1:1998). If oxidation has occurred between blasting and
application of Intershield 163 Inerta 160, the surface should be reblasted to the specified visual
standard. A blast profile of 75 microns minimum is required.

Abrasive blast clean to Sa2'/2 (ISO 8501-1:1998). If oxidation has occurred between blasting and
application of Intershield 163 Inerta 160, the surface should be reblasted to the specified visual
standard. Surface defects revealed by the blast cleaning process, should be ground, filled or treated
in an appropriate manner. A blast profile of 75 microns minimum is required.

Colour

Limited colour range

Volume Solids (ISO 3233:1998)¢

95% +2%

Film Thickness

Wet — 526pm (20.7mils)
Dry — 500pm (19.7mils)

Theoretical Spreading Rate
(at stated volume solids and typical film thickness)

1.90m?/It at 500pm DFT
77 sq.ft/US gallon at 19.7mils DFT

Drying/Overcoating Times @ 25°C (77°F):

Touch Dry (ISO 1517-1973) 5 hours
Hard Dry (ISO 9117-1990) 48 hours
Min Overcoating time 3 hours

Max Overcoating time

This product is not normally overcoated. If antifoulings are to be applied, consult International Paint.

Pack Size 30 litres
Thinner Do Not Thin
Cleaner GTA822 or GTA220

4 ASTM D-2697 - North America.

Important Notes:

All representations and statements concerning the product(s) in this brochure are accurate to the best of our knowledge. Statements made in this
brochure are advisory only and are not intended to be specific recommendations or warranties of any product, combination of products or fitness for any
particular purpose. To the extent permitted by law, we do not accept any liability to any person for any loss or damage (direct or indirect) that may arise
from any use of or reliance on any of the methods or information contained in this brochure for any purpose.

Unless otherwise agreed in writing, all products supplied and technical advice or recommendations given are subject to the Conditions of Sale of our
supplying company. Any warranties, if given, are contained in those standard Conditions of Sale and are the only ones made with respect to any
products we sell to you or advice or recommendations we give to you.

For each of our products the relevant Product Data Sheet, Material Safety Data Sheet and package labelling comprise an integral information system
about the product in question. Copies of our Product Data Sheets and Material Safety Data Sheets are available on request or from our website:

www.international-marine.com
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