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FOREWORD

In this report no 118, the Winter Navigation Research Board presents the results of research
project EEDI and the Need for Icebreaker Assistance Il. The ice-going capability of several EEDI-
compliant vessels was investigated and compared to older, non-compliant vessels. It was found
that EEDI-compliant vessels are less powerful than older vessels of similar type and need
assistance more often.
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1

INTRODUCTION AND OBJECTIVES

The energy efficiency design index (EEDI) and the need to reduce greenhouse
gases (GHG) have a big impact on current and future ship characteristics as new
ship concepts are designed to be more energy efficient than previously. The fuel
consumption is minimized by reducing installed power and also by optimizing the
vessels hull-form for open-water performance. Both factors typically have negative
impact to the vessel’s ice-going capability.

In order to have a functional winter navigation system in the northern Baltic Sea in
the future with optimized icebreaker fleet, the effects of the merchant vessel fleet’s
ice performance characteristics should be understood. This study is a continuation
to Winter Navigation Research Board project W18-11 EEDIAssistance and will
provide more information how the new vessel designs are functioning in the
Northern Baltic Sea during wintertime, and what kind of ice-going characteristics
the new merchant vessel fleet has.

The objective is to compare the need for icebreaker assistance (distance, time,
speed, towing) between the new EEDI-compliant vessels and older vessels for
winters 2019 and 2020. This provides valuable additional information as more new
EEDI-designs have entered service since the previous research.

In addition, as more new EEDI-compliant designs exist it is possible to investigate
how the vessel parameters have changed over the years. Therefore, this study
also includes an investigation in which the ship parameters between the different
merchant vessels operating in the northern Baltic Sea are compared. From this
investigation it is possible to conclude if the new ice classed EEDI-compliant
vessels have different characteristics compared to the older vessels.
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2 ENERGY EFFICIENCY DESIGN INDEX

The energy efficiency index is mandatory for new vessels of certain ship types and
sizes (Table 2-1). The index is not described in detail in this report as the focus is
in the effects of EEDI. However, a short summary of the EEDI is presented below.

The energy efficiency index basically represents the amount of CO2-emissions
related to the carried cargo:

L OO, emdssion _ Engine power x SFCx C;
EED] e i = EEDI = DWT x pem— {gCO,/ton-mile)

In practice the formula used to calculate the EEDI-index is more complicated
taking into account ship specific design elements with different type of correction
factors (IMO resolution MEPC.308(73):

" : if
[H IZPUH ). Ceuediy - SFCuEG) + P{ Crie - SFCae * [ H fi ZPPm ) — Z fesrioy - Paageg (i 1]CF{F SFC;E]—{Z)‘EJ}M Pepriiy - Cente SFC-\;{**]
]

J=1 =] i=

fi+ fe f; - Capacity - fi-Vie

The vessels which are part of the EEDI regulations must attain a smaller EEDI
value than the required EEDI related to their specific vessel type and size. The
required EEDI is calculated based on ship type specific reference line which
represents the EEDI as a function of ship size. Reduction factors are applied to the
reference EEDI depending on the order date of the vessel.

Currently, ships built in accordance with Phase 0 and Phase 1 requirements of
EEDI are already sailing in the Northern Baltic Sea area. Phase 2 requirements
have come into force since the beginning of 2020 and it is expected that vessels
built in accordance to Phase 2 would be in service within a couple of years. In
addition, it is also worth mentioning that the IMO is planning to implement energy
efficiency requirements also for older vessels in the future along the EEXI-
regulations. However, this is not yet certain.
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2.1

Table 2-1: Ship types which are affected by the EEDI requlations, EEDI
implementation phases, cut-off limits and reduction factors.

Phase 0 Phase 1 Phase 2 Phase 3
Ship Type Size 1lJan 2013 - 1lJan 2015 - 1Jan 2020 - 1Jan 2025
31 Dec 2014 31 Dec 2019 31 Dec 2024 and onwards
. 20,000 DWT and above 0 10 20 30
Bl 10,000 — 20,000 DWT n/a 0-10* 0-20% 0-30%
] 10,000 DWT and above lv] 10 20 30
Gas carrier
2,000 — 10,000 DWT n/a 0-10* 0-20* 0-30%
e 20,000 DWT and above 1] 10 20 30
4,000 — 20,000 DWT nfa 0-10* 0-20* 0-30*
Ch 15,000 DWT and above 1] 10 20 30
10,000 — 15,000 DWT nfa 0-10* 0-20* 0-30*
. 15,000 DWT and above 1] 10 15 30
General Cargo ships
3,000 — 15,000 DWT n/a 0-10* 0-15* 0-30*
Refrigerated cargo 5,000 DWT and above 0 10 15 30
carrier 3,000 — 5,000 DWT n/a 0-10% 0-15* 0-30*
s 3 20,000 DWT and above 0 10 20 30
TR 4,000 — 20,000 DWT nfa 0-10* 0-20* 0-30*
LNG carrier*** 10,000 DWT and above nfa 10%* 20 30
Ro-ro cargo ship (vehicle | -, 06 pwT and above n/a 5*e 15 30
carrier)***
2,000 DWT and above n/a o** 20 30
Ro-ro cargo ship*** 1,000- s 0.5% = ai a0*
2,000 DWT
1000 DWT and above n/a o*¥ 20 30
Ro-ro passenger ship*** 1JOZOSDOD:MT nfa 0.5% ** 0-20* 0-30*
Cruise passenger ship*** 85,000 GT s Gas 20 g
having and above
non-conventional
propulsion 82;6%%0 G_T n/a 0-5%,** 0-20* 0-30*
Note: n/a means that no required EEDI applies.
¥ Reduction factor to be linearly interpolated between the two values dependent upon ship

size. The lower value of the reduction factor is to be applied to the smaller ship size.

il Phase 1 commences for those ships on 1 September 2015.

***  Reduction factor applies to those ships delivered on or after 1 September 2019, as defined in
paragraph 43 of regulation 2.

CALCULATING EEDI

As there is still limited number of vessels in service which have been built to
comply with the EEDI regulations, the EEDI is calculated also for older vessels
which are not part of the EEDI regulations based on their age. This allows to have
more data to compare the performance of the EEDI compliant and non-compliant
vessels.

The EEDI calculations are done based on the IMO resolution MEPC.308(73).
However, following simplifications, limitations and differences as listed in the next
chapters should be noted.

The EEDI calculations presented in this report are conducted exactly in same way
as in the previous report/project W18-11 EEDIAssistance.
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21.2

213

214

REDUCTION FACTOR

Phase 1 reduction factors are used to calculate the EEDI for old vessels as it still
is the most up to date EEDI phase for vessels entering service. This means that
the older vessels are compared whether they are compliant to Phase 1
regulations.

ICE CLASS CORRECTION FACTORS

The ice class correction factors are used as presented in MEPC.308(73) which
have replaced the old correction factors given in MEPC.245(66). The new
correction factors are related to the vessel’s deadweight instead of its length. The
ice class correction factors take the additional engine power, steel weight and
lower block coefficient of an ice class ship when compared to an open-water ship
into account.

CARGO-RELATED GEAR OF GENERAL CARGO VESSELS

It is not possible to attain information regarding the cargo-related gear (cranes,
side loaders, Ro-Ro ramps) of general cargo ships and therefore it is not possible
to calculate correction factor fi, which takes the loss of deadweight into account for
general cargo ships (MEPC.308(73), Annex 5, chapter 2.14). However, the error is
assumed to be insignificant.

DISPLACEMENT

Displacement data is not available for all vessels. Displacement is needed for
following corrections:

e |Ice class related capacity correction for improved ice-going capability fico. This
correction is used only for tankers, bulkers and general cargo ships
(MEPC.308(73), Annex 5, Chapter 2.2.11.1).

e Ship specific correction factor firoro for ro-ro cargo ships and ro-ro passenger
ships (MEPC.308(73), Annex 5, chapter 2.2.8.3).

e Ship specific correction factor fifor general cargo ships (MEPC.308(73), Annex
5, chapter 2.2.8.4).

The correction factors fico and fifor general cargo ships are assumed to be 1 if the
displacement data is missing. These correction factors are close to 1 or exactly 1

in most cases and therefore the error due to missing displacement is assumed to
be small.

On the other hand, for Ro-Ro vessels it is almost impossible to fulfil the EEDI
requirement without the correction factor firoro. Therefore, the missing
displacement is approximated with following formulas in order to calculate the
correction factor:

o Viorocargo = 1.6926 * DWT — 24.12
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21.5

2.1.6

¢ Vroro,passenger = 0.38548 * GT + 5256.1

These approximations are based on the data of ro-ro ships present in the port call
data of 2017-2018 winter from the previous project W18-11 EEDIAssistance. The

same formulas are used in order to have same assumptions in the both projects to
maximize the comparability.

SHAFT GENERATORS OR MOTORS

The effect of shaft generators and motors or other energy efficient technologies
are not taken into account in the EEDI calculations as the data of these devices is
not available.

SPECIFIC FUEL CONSUMPTION

For the sake of simplicity, the specific fuel consumption of each vessel is
estimated based on the engine type. The official reference EEDI lines have been
calculated with constant 190 g/kWh consumption for main engines and 215 g/kWh
for auxiliary engines and similar values are also used in this study.

Following values for specific fuel consumption are used when calculating the
EEDI:

e 4-stroke diesel engine = 190 g/kWh
e 2-stroke diesel engine = 175 g/kWh

e 4-stroke dual-fuel engine running on LNG = 160 g/kWh (+ 6 g/kWh for pilot
fuel)

e 2-stroke dual-fuel engine running on LNG = 147 g/kWh (+ 6 g/kWh for pilot
fuel)

e Auxiliary engines = 215 g/kWh

Different values are used depending on the stroke type of the engine. The reason
for this is that two-stroke engines are larger and heavier compared to 4-stroke
engines. This affects to the ship parameters and therefore is taken into account in
the calculations.

Following carbon content Cr values are used in the calculations:
e LNG=2.750
e HFO=3.114

The HFO has been used in the analysis even though the majority of the vessels
use distillate fuel. HFO is used in order to have better comparability to the previous
research project. The difference to the final outcome would be small as the carbon
content of MDO/MGO is higher than for HFO even though the consumption would
be smaller.
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3.1

DATA USED IN THE ASSISTANCE ANALYSIS

The assistance analysis is based on two sets of data:
- Port call and assistance data of the Finnish and Swedish ports
- Vessel data from IHS Seaweb database

The vessel data and port call data are combined based on the IMO number of the
vessels.

The two data sets are described in more detail in the following subchapters.

PORT CALL AND ASSISTANCE DATA

Port call data contains the port call data of the Finnish and Swedish ports including
icebreaker assistance information during the periods when there have been traffic
restrictions due to ice conditions. The data is available for winters 2018-2019 and
2019-20220. The data is obtained from database of the Finnish Transport
Infrastructure Agency. Following information is extracted from the port call data
(information both for arrival & departure):

e |IMO number

e Name of the vessel

e Ice class

e Distance assisted

e Duration of the assistance

e Distance of towing

e Duration of towing

e Distance assisted by more than one icebreaker simultaneously

e Duration of being assisted by more than one icebreaker simultaneously

e Current traffic restriction

e Possible exemption

All distances listed above are based on the AlS information of the merchant
vessel.
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Only the ports of the northern Baltic Sea are included in this research. The ports
are categorized into port groups (same groups as in W18-11 EEDIAssistance)
based on their geographical position:

e Finland:
o Area 1 (FIN_1): North of Raahe
o Area 2 (FIN_2): Raahe — Vaasa
o Area 3 (FIN_3): Vaasa — Rauma
o Area4 (FIN_4): Rauma — Hanko
o Area 5 (FIN_5): Hanko — Kotka
o Area 6 (FIN_6): East of Kotka
e Sweden:
o Area 1 (SWE_1): North of Haraholmen
o Area 2 (SWE_2): Haraholmen — Umea
o Area 3 (SWE_3): Umea — Séderhamn
o Area: 4 (SWE_4): S6derhamn — Stockholm

The geographical locations of the port groups are presented in Figure 3-1. A detail
list of the ports in each port group is presented in Appendix 1.

\-

SWEDEN

Stockholm *

/1/\ Balfic
] -y Sea
Figure 3-1: A schematic presentation of the geographical locations of the different
port groups.
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3.21

VESSEL DATA

Vessel data is obtained from IHS Maritime Seaweb database. Following
information is gathered:

o IMO number

o Vessel name

o Order Date

o Ship type

o Main particulars: Loa, Lpp, B, T
o Deadweight

o Gross Tonnage

o Displacement

o Cargo tank volume
o Service speed

o Main engine power
o Engine stroke type
o Fuel type

In addition, the Finnish-Swedish ice class notation is obtained for the vessels. For
new EEDI vessels discussed in chapter 4, ice class is obtained from IHS Seaweb.
Otherwise the ice class is obtained from the port call data.

The vessel data is used both for the vessel parameter analysis of chapter 4 as well
as for the icebreaker assistance analysis. The vessel data used for assistance
analysis is discussed in more detail in the next subchapter.

VESSEL DATA USED FOR THE ICEBREAKER ASSISTANCE
ANALYSIS

The above-mentioned vessel data from IHS Seaweb is used to calculate the EEDI
index and other ship parameters of all vessels listed in the port call data.

The ships are divided into following categories based on their EEDI compliance:

Phase 0 & 1: new vessels which have been built according to the EEDI
regulations.

e EEDI-compliant: old vessels which do not need to comply the EEDI
regulations based on their age but fulfil the required EEDI (Phase 1).

¢ Non-compliant: old vessels which do not need to comply the EEDI regulations
and have larger attained EEDI value than the required EEDI (Phase 1).

e N/A: ships which are not part of the EEDI regulations due to their size (cut-off
limits) or type.
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Only ice classes IA Super, IA, IB, IC are included in the data set and analysis. In
addition, only vessels which have visited the ports listed in the previous chapter
are included in the analysis and port calls which are done under an exempt are
excluded from the analysis.

In Figure 3-3 to Figure 3-6 is presented summaries of the EEDI-compliancy of the
different vessels and how the port calls are divided based on the EEDI-compliancy
on different winters. In Figure 3-7 to Figure 3-10 is presented how different ship
types are represented.

As noticed already in the previous research project W18-11 EEDIAssistance,
majority of the port calls are conducted by general cargo ships. The size of the
merchant vessels is generally small as can be seen from Figure 3-2.

Also, as noticed in the previous work, most of the port calls are done by EEDI
compliant vessels. This is because most of the old general cargo vessels fulfil their
EEDI requirements. The actual Phase 0 and 1 EEDI vessels are still clearly
minority (on winter 2019 3.4% of all port calls by EEDI vessels and 5.3% in winter
2020) but there is some increase since the previous work. The EEDI vessels
observed in northern Baltic Sea during past two winters are presented in more
detail in the next subchapter.

300 T e T T T T T T
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200 - 1

150 1
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2 4

0 6 8 10 12
Deadweight [ton] x10%

Figure 3-2: Histogram of the size of all ships during the two winters 2019-2020.
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Figure 3-3: Histogram of the EEDI-compliancy of different vessels observed during
winter 2018-2019.
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Figure 3-4: Summary on how the port calls are divided based on the EEDI-
compliancy on winter 2018-2019.
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Winter 2019-2020
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Figure 3-5: Histogram of the EEDI-compliancy of different vessels observed during
winter 2019-2020.
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Figure 3-6: Summary on how the port calls are divided based on the EEDI-
compliancy on winter 2019-2020.
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Winter 2018-2019
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Figure 3-7: Summary of the ship type of different vessels observed during winter
2018-2019.
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Figure 3-8: Summary on how the port calls are divided based on the ship type on
winter 2018-2019.
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Winter 2019-2020
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Figure 3-9: Summary of the ship type of different vessels observed during winter
2019-2020.
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Figure 3-10: Summary on how the port calls are divided based on the ship type on

winter 2019-2020.
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3.3 EEDIPHASE 0 AND 1 VESSELS

The actual Phase 0 and 1 EEDI vessels are still minority but there is clearly some
increase since the previous work. A summary of the different Phase 0 and

Phase 1 EEDI vessels observed in northern Baltic Sea during past two winters
vessels is presented in Table 3-1.

Table 3-1: Summary of the new Phase 0 & 1 vessels.

EEDI_ShipType EEDI_Phase | VESSEL_ICECLASS Built LengthBP | Breadth | Draught | Deadweight | ServiceSpeed | TotalKkWMainEng
Tanker Phase 0 IA 09-2014 176.0 27.4 11.9 38734 14 8 502
Bulk Carrier Phase 0 IC 06-2014 175.0 30.0 10.0 35900 14.2 6 400
Tanker Phase 0 IA 10-2014 176.0 27.4 11.9 38734 14.5 8 502
Tanker Phase 0 IA 09-2014 176.0 27.4 11.9 38734 14.5 8 502
Tanker Phase 0 IA 01-2015 176.0 27.4 11.9 38734 14.5 8 502
Bulk Carrier Phase 0 IC 08-2015 177.0 32.0 10.5 38 668 14 6 100
Bulk Carrier Phase 0 Il 11-2015 194.5 32.3 13.3 63591 14.2 8050
Bulk Carrier Phase 0 Il 10-2017 194.5 32.3 13.3 63 607 14.4 8050
Tanker Phase 0 IB 02-2016 176.0 27.4 11.9 39070 14.4 7 290
Bulk Carrier Phase 0 Il 11-2015 176.9 30.0 10.6 38947 14 6 050
Bulk Carrier Phase 0 IA 02-2015 220.0 32.3 14.4 76180 14.5 12 000
Bulk Carrier Phase 0 IA 01-2016 220.0 32.3 14.4 75 800 14.5 12 000
Gas Carrier Phase 0 IA 06-2016 152.2 25.6 9.5 18 208 15.7 7170
Gas Carrier Phase 0 1A 08-2016 152.2 25.6 9.5 18 208 15.7 7170
Tanker Phase 0 IB 10-2017 242.0 44.0 15.0 113 039 15 11820
Gas Carrier Phase 0 IB 04-2017 152.2 25.6 9.5 19002 15.5 7 410
General Cargo Ship Phase 1 IA 09-2016 101.2 13.6 6.1 5019 10.5 1650
General Cargo Ship Phase 1 IA 11-2016 101.2 13.6 6.1 5019 10.5 1650
General Cargo Ship Phase 1 IA 11-2017 186.4 28.5 11.0 37125 14.8 10470
General Cargo Ship Phase 1 IA 12-2017 186.4 28.5 11.0 37130 14.8 10470
Container Ship Phase 1 1A 05-2018 196.0 35.2 11.0 39938 19 17279
Container Ship Phase 1 IA 07-2018 196.0 35.2 11.0 39 964 19 17279
Tanker Phase 1 IA 05-2017 243.0 43.8 15.1 112 870 14.5 14 280
Bulk Carrier Phase 1 IC 01-2017 196.1 32.3 13.0 59 450 14.5 7 550
General Cargo Ship Phase 1 IA 01-2019 142.0 25.6 8.3 13 300 15 5750
Tanker Phase 1 IA 10-2017 116.2 19.4 7.4 9921 13 3480
General Cargo Ship Phase 1 IA 01-2019 142.0 25.6 8.3 14013 15 5750
Tanker Phase 1 IB 09-2017 174.0 32.2 13.3 49990 14 9230
General Cargo Ship Phase 1 IA 09-2018 157.1 26.0 10.0 25532 14 6 000
General Cargo Ship Phase 1 IA 08-2018 157.0 26.0 10.0 23 650 14 6 000
Tanker Phase 1 IA 08-2018 150.9 23.8 9.5 17 500 13 6 000
Tanker Phase 1 IA 10-2018 151.0 23.8 9.5 17 500 13 6 000
Tanker Phase 1 Il 06-2018 134.0 22.0 9.1 16 258 13.5 4830
General Cargo Ship Phase 1 IA 04-2017 146.9 15.9 8.6 14330 11.5 2999
General Cargo Ship Phase 1 IB 06-2017 84.9 15.2 5.7 4 800 10.5 1850
Tanker Phase 1 IA 08-2018 149.1 23.8 9.8 19 884 13 5 500
Tanker Phase 1 IA 10-2018 149.1 23.8 9.8 19 881 13 5500
General Cargo Ship Phase 1 IA 02-2018 85.0 14.8 6.7 4938 10.5 1 600
Tanker Phase 1 IA 05-2019 112.3 15.9 7.0 7999 13.5 2999
General Cargo Ship Phase 1 1A 11-2017 85.0 134 7.2 5790 12 1950
General Cargo Ship Phase 1 IA 02-2018 100.6 13.4 6.9 6706 12 1950
Tanker Phase 1 IA 08-2018 107.5 18.0 7.1 7746 14 3 600
General Cargo Ship Phase 1 IA 05-2018 186.4 28.5 11.0 37077 15 10470
Tanker Phase 1 IA 06-2019 125.7 19.7 8.2 10543 12.5 4320
Tanker Phase 1 IA 10-2019 125.8 19.6 8.2 10501 12.5 4320
Bulk Carrier Phase 1 IAS 09-2019 241.8 43.0 14.5 104 553 14.5 18 620
Bulk Carrier Phase 1 IAS 10-2019 241.7 43.0 14.5 104 555 14.5 18 620

Total of 48 different Phase 0 & 1 compliant vessels have visited the Finnish and
Swedish ports during the previous two winters. This more than double the amount
to the previous research project (23).
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PARAMETERS OF NEW EEDI VESSELS AND
OLDER PRE-EEDI VESSELS

This chapter presents the current fleet of EEDI compliant ice-classed merchant
vessels. The parameters of these new EEDI vessels are compared to older
vessels which have been built before EEDI-requirements (referred as pre-EEDI
vessels or Old vessels) which have been observed operating in the northern Baltic
Sea during recent winters. This allows to do the comparison between new vessels
and old vessels which are at least in principle designed for the transportation task
and environmental condition relevant present in northern Baltic Sea during winter
periods.

All vessel information is obtained from IHS Maritime Sea-web database. It is
possible that both data sets could contain cargo vessels which would not have an
EEDI requirement based on their icebreaking capability (at least 2 knots speed in
1.0 m level ice thickness). However, such icebreaking cargo vessels have been
tried to manually recognize and remove from the data.

EEDI COMPLIANT VESSELS

The list of existing EEDI compliant vessels is presented in this chapter. The IHS
Maritime Sea-web database does not directly contain information of the vessels’
EEDI number nor phase. The EEDI requirement/phase is determined based on the
ship type, order date and deadweight/GT of the vessel as described in Marpol
Annex VI, regulation 21 (summary in Table 2-1). As the EEDI phase is based on
secondary information instead of actual EEDI information, small errors in the data
are possible.

Total of 421 ice-classed EEDI-compliant vessels are available. 336 of these are in
currently in service. Statistics of the vessels are presented Table 4-1, Figure 4-1
and Figure 4-2.

Table 4-1: Summary of the ice-classed EEDI-compliant vessels.

[ T s 1A 1B IC PC6 PC7

Bulk carrier - 7 4 94 3 -

Gas carrier - 2 4 2 - -

Tanker - 67 39 37 - 2

Container ship 3 20 - 12 - -

General cargo ship - 38 2 35 - -

Refrigerated cargo carrier - - 6 - - -

Ro-ro cargo ship 7 4 - 4 - -

Ro-ro passenger ship 1 4 4 15 - -

Cruise passenger ship having i ) ) c ) )
non-conventional propulsion
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Figure 4-1: Summary of the new EEDI-compliant vessels' ice classes.
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Figure 4-2: Summary of the ice classed EEDI-complaint vessels' ship types.
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PRE-EEDI VESSELS

The data set of older pre-EEDI vessels contains vessels which have been
observed in the port call data of the previous project W18-11 EEDIAssistance
(winters 2016-2018) and in the port call data of this project from two previous
winters 2019-2020. The data set contains only vessels which have visited ports
described in chapter 3.1 during periods with traffic restrictions. Only the ship types
which have EEDI requirements are included in the data set of pre-EEDI vessels. In
addition, the data set has been limited by deadweight based on the cutoff limits of
the EEDI regulations (Table 2-1) so that the data set contains only vessels which
could have an reference EEDI value.

Table 4-2: Summary of the older ice-classed pre-EEDI vessels which have visited
ports of the northern Baltic Sea during winters 2016-2018.

Bulk Carrier 1 9 2 33

Gas Carrier - 7 5 4

Tanker 21 171 30 21

Container Ship 14 89 1 -

General Cargo Ship 10 499 103 36

LNG Carrier - 1 - -

Ro-Ro Cargo Ship (Vehicle Carrier) - - - 1
Ro-Ro Cargo Ship 30 26 - -

Ro-Ro Passenger Ship 22 9 2 -
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Figure 4-3: Summary of the pre-EEDI vessels' ice classes.
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Figure 4-4: Summary of the pre-EEDI vessels' ship types.
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4.2.1 EEDI VALUES FOR THE PRE-EEDI VESSELS

This chapter presents the calculated EEDI values for the pre-EEDI vessels in
order to have reference information how close the older vessels are to the EEDI
requirements. The EEDI values are calculated with methods described in chapter
2.1.

The calculated EEDI values for different vessel types of the data set are presented
in Figure 4-5 through Figure 4-12. It should be noted that the figures contain also
vessels which are below the deadweight cut-off limits. This is done in order to
have information also about the energy-efficiency of the smaller vessels which are
common in the Baltic Sea.
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Figure 4-5: Calculated EEDI values of the general cargo ships in the data set.
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Figure 4-6: Calculated EEDI values of the tankers in the data set.
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Figure 4-7: Calculated EEDI values of the container ships in the data set.
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Figure 4-8: Calculated EEDI values of the RoRo cargo ships in the data set.
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Figure 4-9: Calculated EEDI values of the bulk carriers in the data set.
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Figure 4-10: Calculated EEDI values of the RoRo passenger ships in the data set

The three vessels with clearly higher EEDI value are built in the 1970's.
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Figure 4-11: Calculated EEDI values of the gas carriers in the data set.
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Figure 4-12: Calculated EEDI values of the vehicle carriers in the data set.

COMPARISON OF VESSEL PARAMETERS BETWEEN
EEDI VESSELS AND OLDER PRE-EEDI VESSELS

From chapters 4.1 and 4.2 it can be seen that the new EEDI compliant ice classed
vessels are differently weighted than the pre-EEDI vessels: majority of the new
vessels are built to ice class IC while majority of the pre-EEDI vessels operating in
the northern Baltic Sea during winter time have ice class IA. General cargo ships
are the dominant ship type for the older vessels while the Bulk Carriers and
tankers are most common new ships. This makes the comparison of the vessel
parameters difficult as either new or old ships have very few references.
Therefore, it is not possible to do the comparison for all ship types with all ice
classes as this could result into distorted conclusions due to too few samples.

The comparison has been done for ship type and ice class combinations which
have more than 10 samples:

- General cargo ships with ice-classes IA and IC
- Tankers with ice-classes IA, IB and IC

- Container ships with ice-class IA

- Bulk carriers with ice-class IC

The cases in which the some of the investigated parameter has been missing from
ship data have been disregarded in the subchapters below. The pre-EEDI vessels
are referred as “Old ships” in the figure legends of the following subchapters.
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4.3.1 POWER-DEADWEIGHT RATIO

Power-deadweight ratio is an important parameter related to the vessel’s ice-going
capability as it describes how powerful the vessel is in relation to its size. This ratio
is often used by the icebreaker crews to estimate ice-going capability of the
assisted merchant vessel. From the figures below it can be seen that the powers
are dropping especially for |A ice-classed vessels which are the most relevant for
the winter navigation system. For example, for IA general cargo ships which are
most common merchant vessels observed in the northern Baltic sea, the new
EEDI vessels have P/DWT ratio of 0.33 kW/ton while the pre-EEDI vessels have
ratio of 0.48 kW/ton which means approximately 30% reduction.

IA General Cargo Ships
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Figure 4-13: Power-deadweight ratio of the IA general cargo ships.
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Figure 4-14: Power-deadweight ratio of the IC general cargo ships.
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Figure 4-15: Power-deadweight ratio of the |IA tankers.
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Figure 4-16: Power-deadweight ratio of the IB tankers.
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Figure 4-17: Power-deadweight ratio of the IC tankers.
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Figure 4-18: Power-deadweight ratio of the IA container ships.
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Figure 4-19: Power-deadweight ratio of the IC bulk carriers.
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4.3.2 SERVICE SPEED

Service speed is not directly connected to the ice-going capability of the vessel.
However, it gives indications whether the lower installed power is related to
reduced speeds or more efficient hull-form. The hull-form of the vessel is likely to
be more open-water optimized if the vessel is able to achieve the same service
speed with lower power level compared to other vessels. From the figures below
there is no clear trend indicating that the service speeds of the new EEDI vessels
would be distinctively lower.

It should be noted that the service speed is not necessarily defined similarly for all
vessels in the IHS sea-web.
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Figure 4-20: Service speed of the IA general cargo ships.
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Figure 4-21: Service speed of the IC general cargo ships.
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Figure 4-22: Service speed of the IA tankers.
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Figure 4-23: Service speed of the IB tankers.
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Figure 4-24: Service speed of the IC tankers.
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Figure 4-25: Service speed of the |IA container ships.
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Figure 4-26: Service speed of the IC bulk carriers.
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4.3.3 FROUDE NUMBER

Froude number <”/\/_L> gives information relating the open water powering
g

requirements of the vessels. Smaller Froude number reduces the open-water
resistance. From previous chapter it can be seen that different vessel types have
almost fixed service speeds. This would mean that the smaller Froude number is
obtained by increasing the waterline length.

The figures below indicate that the new EEDI vessels are operating with smaller
Froude numbers.

IA General Cargo Ships

0.28 — . .

% Old ships
* ® New EEDI ships

0.26

0.24 -

LI

0.224

Froude Number Fn
=
N
*

e

-

(0]
T

0.14 - : ! !
1975 1980 1985 1990 1995 2000 2005 2010 2015

Order Date

Figure 4-27: Froude number of the IA general cargo ships.
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Figure 4-28: Froude number of the IC general cargo ships.
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Figure 4-29: Froude number of the IA tankers.
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Figure 4-30: Froude number of the IB tankers.
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Figure 4-31: Froude number of the IC tankers.
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Figure 4-32: Froude number of the IA container ships.
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Figure 4-33: Froude number of the IC bulk carriers.
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4.3.4 Lpp/lL RATIO

Based on visual observations, some new EEDI compliant vessels have basically
vertical bow (Figure 4-34). The purpose of this is most likely to increase waterline
length in order to reduce the Froude number and therefore reduce the open-water
resistance at same speed. Also, the vertical bow could have some beneficial
effects in waves. However, the vertical bow basically always has a negative
influence on the ice-going capability of the vessel. As the verticals are nearly 90°,
the frame angles will be also very steep which means that the vessel will be
pushing the ice mass. In case of independent operation in for example in level ice,
the vertical bow will be crushing the ice with high resistance. This means that the
vessels ability to operate independently is weak and it needs assistance.

In principle the Lpp/L ratio should be high for a vessel which has a vertical bow.
The ratios for different cases are presented in the following figures. There seems
to be a trend that the new EEDI vessels have bigger Lpp/L ratio which could
indicate the they vertical bows in larger numbers. However, this should be
reviewed with caution as the definition of Ly, could differ for different vessels in the
IHS sea-web database.

Figure 4-34: Example of an vertical bow of an EEDI compliant IA general cargo

ship.
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Figure 4-35: Lyp/L ratio for the |A general cargo ships.
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Figure 4-36: Lyo/L ratio for the IC general cargo ships.
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Figure 4-37: Lyp/L ratio for the 1A tankers
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Figure 4-38: Lyp/L ratio for the IB tankers
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Figure 4-39: Lyy/L ratio for the IC tankers.
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Figure 4-40: Lp/L ratio for the |A container ships.
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Figure 4-41: Lyp/L ratio for the IC bulk carriers.

4.3.5 Lpp/L AND P/DWT RELATION

As discussed in the previous subchapter, the higher Lyp/L ratio most likely reduces
the open-water resistance at same speed. This chapter investigates whether
smaller power-deadweight ratio is linked to higher Lpp/L ratio. Based on the figures
below, there seems to be a trend that vessels with higher Lyp/L ratio are also less
powerful.
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Figure 4-42: P/IDWT vs. Lyo/L for the IA general cargo ships.
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Figure 4-43: P/IDWT vs. Lyo/L for the IC general cargo ships.
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Figure 4-44: P/IDWT vs. Ly,/L for the |IA tankers.
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Figure 4-45: P/IDWT vs. Lyo/L for the IB tankers.
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Figure 4-46: P/DWT vs. Lyo/L for the IC tankers.
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Figure 4-47: P/IDWT vs. Lyo/L for the IA container ships.
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Figure 4-48: P/IDWT vs. Lpo/L for the IC bulk carriers.

BLOCK COEFFICIENT

The block coefficient gives information how “full” the hull-form is. Bigger block
coefficient could relate into steeper verticals at the bow increasing the ice
resistance.

The block coefficient data presented below should be viewed cautiously. The
displacement data is not included for all ships meaning that the data set is not as
big as it could be. In addition, there is no knowledge whether the displacement is
“correct” especially for newbuildings and whether the displacement is related to
the same draft which is used to calculate the block coefficient.

The block coefficient is presented as a function of deadweight as the size of the
vessel is related to the length of the parallel midship. Based on this data set, it is
not possible to draw conclusions that the block coefficient would be at least bigger
for the new ships.
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Figure 4-49: Block coefficient vs. deadweight for the IA general cargo ships.
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Figure 4-50: Block coefficient vs. deadweight for the IC general cargo ships.
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Figure 4-51: Block coefficient vs. deadweight for the A tankers.
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Figure 4-52: Block coefficient vs. deadweight for the IB tankers.
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Figure 4-53: Block coefficient vs. deadweight for the IC tankers.
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Figure 4-54: Block coefficient vs. deadweight for the I1A container ships.
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IC Bulk Carriers
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Figure 4-55: Block coefficient vs. deadweight for the IC bulk carriers.

OTHER PARAMETERS

Also, other parameters were investigated in order to find differences between
different era vessels. These include following parameters:

- Length as function of deadweight
- Breadth as function of deadweight
- Length/breadth ratio

Examples of the parameters are presented in Figure 4-56 and Figure 4-57 but
these parameters are not reported in detail as it is not possible to find differences
between the different era vessels: the main particulars of the new EEDI vessels
seem to follow same trends as for the older pre-EEDI vessels. In a way this is
interesting as slender hull with smaller breadth would reduce both the open-water
and ice resistance. However, the length is typically the most expensive parameter
in the vessel’s price, which probably explains why the breadths have not reduced.

Also, ratio between the parallel midship and overall length was planned to be
investigated as this could have influence on the vessel’'s maneuverability in ice.
However, it was not possible to conduct this investigation as the parallel midship
length is seldomly available.

Finally, the used primary fuels for different vessels is presented in Figure 4-58 and
Figure 4-59. The used fuel in principle does not affect to the vessels ice-going
capability but it is interesting to notice the increasing use of LNG.
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Figure 4-56: Length as function of the deadweight for IA tankers.
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Figure 4-57: Breadth as function of the deadweight for |IA tankers.
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Figure 4-58: Summary of used fuel types for the new EEDI vessels. The Yes, but
Type Not Known dataset refers to a case in which the fuel type has not been
informed to HIS Sea-web
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Figure 4-59: Summary of used fuel types for the older vessels. The Yes, but Type
Not Known dataset refers to a case in which the fuel type has not been informed to
HIS Sea-web
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5

ICEBREAKER ASSISTANCE ANALYSIS AND
RESULTS

The analysis of the icebreaker assistance is done in similar way as in the previous
research project in order to have good comparability.

As described in chapter 3.2.1, the vessels are categorized based on their EEDI
compliancy (only ice classes IA-Super, IA, IB and IC are included) and also the
ports are categorized into different groups. In addition, the data is also categorized
based on the time of the winter. Following categories are used in the analysis:

- Period 1: Beginning of the season to mid-January (15. day)

Period 2: Mid-January to mid-February

Period 3: Mid-February to mid-March

Period 4: Mid-March to mid-April

Period 5: Mid-April to the end of the season

Categorization of the ports and the period allows to have relatively fair comparison
between the different vessels as comparison is done in somewhat similar ice
conditions based on the geographical location and time of the winter.

Example ice charts for each winter are presented in Appendix 2 (charts for the 1.
and 15. day of the month). The winter 2018-2019 is described as mild compared to
the long-term average but drifting ice made the winter traffic difficult. Winter 2019-
2020 was one the mildest for in the history.

The need for ice icebreaker assistance, average assistance speed, distance and
duration are presented in the following chapters. Results are presented separately
for each EEDI-compliancy, port group and period combination. The results are
presented also for all voyages of each port group and period. This is referred as
“total” in the following chapters.

The same analyses are also done for towing. In the analyses each port call is
divided into arrival and departure and the above-mentioned quantities are
investigated separately for both. The arrivals and departures are referred as
voyages in the analysis. need for Icebreaker assistance

The need for icebreaker assistance is presented as a percentage on how many
voyages there was icebreaker assistance for each vessel group. The need for
icebreaker assistances are presented in Table 5-1 to Table 5-2. It should be noted
that in some cases there has been only few vessels from which the relative
proportion is calculated. More detailed statistics about how many voyages have
been done totally and how much icebreaker assistance was needed are presented
in Appendix 3. The port groups are defined in Figure 3-1 and in APPENDIX 1: List
of ports.
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Table 5-1: Summary on the need for icebreaker assistance during winter 2018-

2019. Only the period and port group combinations in which there has been

vovages are shown.

PERIOD | PORT_Group | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
FIN_1 36%| 88% 45 % 12 % 50 %
N2 (2% | 2% 0% 5%
1 FIN_6 0% 0% 0% 0% 0%
SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0% 0%
FIN_1 64%| 100% 80 % 35 % 57 %
FIN_2 42%| 53% 56 % 6% 23 %
N3 [3%] | 4% 0% 0%
FIN_4 0% 0% 0% 0% 0%
5 FIN_5 0% 0% 1% 0% 0%
FIN_6 10 % 5% 11% 4% 14 %
SWE_1 [59%| 100% 69 % 10 % 63 %
SWE 2 [53%| 80% 64 % 9% 33%
swe3 (6% 7% 0% 0%
SWE_4 1% 8% 1% 0% 0%
FIN_1 65%| 100% 82 % 40 % 50 %
FIN_2 72%| 100% 88 % 15 % 96 %
FIN_3 5% 0% 6% 0% 17 %
FIN_4 0% 0% 0% 0% 0%
3 FIN_5 0% 0% 0% 0% 0%
FIN_6 0% 0% 0% 0% 0%
SWE.1 [22%| 10% 23 % 17 % 29 %
SWE 2 [31%| 38% 35 % 0% 38 %
SWE_3 0% 0% 0% 0% 0%
SWE_4 0% 0% 0% 0% 0%
FIN_1 57%| 83% 71% 32% 57 %
FIN_2 60%| 74% 75 % 19 % 65 %
FIN_3 0%| | 0% 0% 0%
FIN_4 0% 0% 0% 0%
4 FIN_5 0%| | 0% 0% 0%
FIN_6 0%| | 0% 0% 0%
SWE.1  [17%| 17% 23 % 5% 8%
SWE 2 [28%| 60% 31% 0% 0%
SWE3 | 1% 0% 1% 0% L
FIN_1 17 % 0% 23 % 3% 27 %
FIN_2 20%| 20% 26 % 3% 6%
5 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0%
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Table 5-2: Summary on the need for icebreaker assistance during winter 2019-

2020. Only the period and port group combinations in which there has been

vovages are shown.

PERIOD | PORT_Group | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
FIN 1 | 32%| 55% 50 % 4% 6%
FIN 2 0% 0% 0% 0% 0%
1 SWE 1 | 0% 0% 0% 0% 0%
SWE 2 | 0% 0% 0% 0%
swe3 [ow| 0%
FIN 1 | 46%| 67% 65 % 14% 30 %
FIN 2 4% 0% 3% 0% 11%
2 SWE 1 | 19%| 14% 22 % 8% 21%
SWE 2 | 20% 0% 25 % 0%
SWE3 | 0% 0%
FIN 1 | 77% 92 % 44 % 93 %
FIN 2 0% 0% 0% 0% 0%
3 SWE 1 | 28%| 22% 35 % 16 % 21%
SWE 2 | 40% 0% 47 % 0% 0%
FIN1 | 75%| 100% 94 % 40 % 92 %
FIN_2 0% 0% 1% 0% 0%
4 SWE 1 | 6% 8% 5% 0% 9%
SWE 2 | 19% 0% 23% 0%
swe3 0% | 0%
FIN 1 | 29% 0% 37 % 14 % 40 %
FIN.2 | 55%| 13% 66 % 25 % 0%
5 SWE 1 | 0% 0% 0% 0% 0%
SWE 2 | 0% 0% 0%
swe3 |o0%| | 0%
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ASSISTANCE DURATION

The average assistance durations for different EEDI-categories are presented in
Table 5-3 to Table 5-4. Assistance times are based on icebreakers’ notifications
on how long they have been assisting the vessels.

Aker Arctic

Table 5-3: Average assistance durations [minutes] during winter 2018-2019. Only

the period and port group combinations in which there has been assistance are

shown.

PERIOD PORT=Group Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 100 97 77 78
FIN_1 191 163 138 151
FIN_2 126 114 135 40

FIN_3 97

FIN_5 100
2 FIN_6 45 102 78 80
SWE_1 133 205 187 168
SWE_2 159 201 345 231

SWE_3 I | 82

SWE_4 74 373

FIN_1 243 243

FIN_2 109 120

FIN_3 21

3 FIN_6 30

SWE_1 53 245

SWE_2 320 178

SWE_3 I | 40

FIN_1 172 176

FIN_2 101 116

4 SWE_1 220 174

SWE_2 222 131

SWE_3 125

5 FIN_1 78

FIN_2 53
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Table 5-4: Average assistance durations [minutes] during winter 2019-2020. Only
the period and port group combinations in which there has been assistance are

shown.
PERIOD PORT=Group Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 70.0 53.1 35.0 17.5
FIN_1 1026 70.4 117.7
) FIN 2 36.5
SWE_1 55.4
SWE_2 86.2
FIN_1 157.7
3 SWE_1 116.9
SWE_2 1122
FIN_1 162.6
. FIN 2 49.0
SWE_1 55.2
SWE_2 136.6
] FIN_1 86.3
FIN_2 67.3
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ASSISTANCE DISTANCE

The average assistance distances are presented in Table 5-5 to Table 5-6. The
assisted distance is based on the position information of the merchant vessels.

Table 5-5: Average assistance distance [nautical miles] during winter 2018-2019.
Only the period and port group combinations in which there has been assistance
are shown.

PERIOD PORT=Group Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 16.5 14.9 15.6 14.4
FIN_1 37.2 26.5 25.5 25.8
FIN_2 20.0 17.6 21.5 6.4
FIN_3 12.1
FIN_5 16.1
2 FIN_6 5.6 12.8 8.3 8.8
SWE_1 23.3 32.3 40.1 28.6
SWE_2 22.8 32.3 47.4 37.1
SWE_3 I | 13.1
SWE_4 12.7 88.8
FIN_1 31.3 37.5
FIN_2 15.0 16.9
FIN_3 3.1
3 FIN_6 3.9
SWE_1 11.1 37.9
SWE_2 54.3 29.7
SWE_3 I | 2.4
FIN_1 28.5 26.6 25.3 25.3
FIN_2 15.9 16.7 11.9 19.3
q SWE_1 41.2 27.8 13.2 28.4
SWE_2 35.7 20.4
SWE_3 15.8
5 FIN_1 12.6 10.0 29.5
FIN_2 11.9 8.6 11.6 6.0
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Table 5-6: Average assistance distance [nautical miles] during winter 2019-2020.

Only the period and port group combinations in which there has been assistance

are shown.

PERIOD PORT=Group Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 12.9 8.7 6.7 3.5

FIN_1 156

5 FIN_2 5.3

SWE_1 8.1

SWE_2 12.8

FIN_1 24.2

3 SWE_1 19.3

SWE_2 17.1

FIN_1 251

4 FIN_2 9.4

SWE_1 9.2

SWE_2 23.3

] FIN_1 158

FIN_2 11.0
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ASSISTANCE SPEED

The average assistance speeds are presented in Table 5-7 to Table 5-8. The
average assistance speed is calculated based on the assistance distance and
duration.

In order to have direct comparability to the previous research, the data has been
filtered by excluding average assistance speeds above 15 knots and below 5
knots. This is done because the assistance durations are informed by the
icebreaker and the distances are calculated from merchant vessel’s AlS data. The
different data sources could generate some uncertainty to calculated speed. The
speeds above 15 knots are considered unrealistically high while the speeds below
5 knots too low. However, as it is possible that very difficult assistance could result
into assistance speeds below 5 knots, also results including cases with speeds
below 5 knots are presented as separate tables. It should be noted that generally
the amount slow < 5 knots assistance speeds have been relatively rare: ~4.4% of
all cases on winter 2019 and ~1.5% of all cases on winter 2020.

Table 5-7: Average assistance speeds [knots] during winter 2018-2019. Only the
period and port group combinations in which there has been assistance are

shown.

PERIOD | PORT_Group | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
) FIN_1 9.3 10.0 122 113
FIN_1 114 9.7 114 10.4
FIN 2 9.2 9.3 10.2 9.0
FIN_3 8.1
FIN_5 9.6
2 FIN 6 7.5 8.2 7.8 7.7
SWE_1 10.8 9.7 13.0 106
SWE 2 85 9.5 9.7 9.3
SWE_3 9.4
SWE_4 10.3 143
FIN_1 8.2 9.4 106 10.0
FIN 2 9.2 8.5 10.0 101
FIN_3 8.9
3 FIN 6 7.7
SWE_1 126 9.7
SWE 2 10.0
SWE_3
FIN_1 9.7 9.3 10.9 9.9
FIN 2 9.6 9.0 9.9 9.7
4 SWE_1 112 101 11.0 119
SWE 2 9.2
SWE_3 7.6
] FIN_1 10.2 12.0 11.9
FIN_2 114 9.6 7.3 103
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Table 5-8: Average assistance speeds [knots] during winter 2019-2020. Only the

period and port group combinations in which there has been assistance are

shown.
PERIOD PORT=Group Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 10.2 9.8 113 12.1
FIN_1 9.3
5 FIN_2 8.7
SWE_1 9.0
SWE_2 9.1
FIN_1 9.4
3 SWE_1 104
SWE_2 9.2
FIN_1 9.4
4 FIN_2 11.5
SWE_1 9.8
SWE_2 10.3
] FIN_1 11.0
FIN_2 9.8
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Table 5-9: Average assistance speeds [knots] during winter 2018-2019 including

the speeds below 5 knots.

PERIOD | PORT_Group | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 9.3 9.5 12.2 11.3
FIN_1 114 9.6 114 10.4
FIN_2 9.2 9.1 10.2 9.0

FIN_3 8.1

FIN_5 9.6
2 FIN_6 7.5 6.8 6.0 6.6
SWE_1 10.8 9.6 13.0 10.6
SWE_2 8.5 9.4 9.7 9.3

SWE_3 | | 9.0

SWE=4 10.3 14.3

FIN_1 8.2 9.3

FIN_2 8.6 8.3

FIN_3 8.9

3 FIN_6 7.7

SWE_1 12.6 9.7

SWE_2 10.8 10.0

SWE=3 I | 3.6

FIN_1 9.7 9.1

FIN_2 9.1 8.6

4 SWE_1 11.2 9.8

SWE_2 9.7 9.2

SWE=3 7.6
5 FIN_1 9.9 12.0 11.9
FIN_2 114 9.6 7.3 10.3

Table 5-10: Average assistance speeds [knots] during winter 2019-2020 including

the speeds below 5 knots.

PERIOD PORT=Group Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
1 FIN_1 10.2 9.8 11.3 12.1
FIN_1 9.3
5 FIN_2 8.7
SWE_1 8.4
SWE_2 9.1
FIN_1 9.3
3 SWE_1 10.1
SWE_2 9.2
FIN_1 9.2
4 FIN_2 11.5
SWE_1 9.8
SWE_2 10.3
] FIN_1 11.0
FIN_2 9.8
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NEED FOR TOWING

The need for towing is presented as a percentage on how many voyages the
merchant vessel has been towed for each vessel group. The need for towing is
presented in Table 5-11 to Table 5-12. It should be noted that in some cases there
has been only a couple of vessels from which the relative proportion is calculated.
More detail statistics about how many voyages have been done totally and how
much icebreaker towing was needed is presented in Appendix 4.

31.12.2020
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Table 5-11: Summary on the need for towing during winter 2018-2019. Only the

period and port group combinations in which there has been voyages are shown.

PERIOD | PORT_Group | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
FIN 1 3% 13 % 3% 0% 0%
FIN 2 0% 0% 0% 0%
1 FIN_6 0% 0% 0% 0% 0%
SWE _1 0% 0% 0% 0% 0%
SWE _2 0% 0% 0% 0% 0%
FIN_1 9% 0% 14 % 0% 10 %
FIN 2 0% 0% 0% 0% 0%
N3 Jow | | 0% 0% 0%
FIN 4 0% 0% 0% 0% 0%
5 FIN 5 0% 0% 0% 0% 0%
FIN 6 0% 0% 0% 0% 2%
SWE_1 5% 0% 8% 0% 3%
SWE _2 4% 20 % 5% 0% 0%
swes low | 0% 0% 0%
SWE_4 0% 0% 0% 0% 0%
FIN 1 13% 0% 19 % 3% 13 %
FIN 2 13% 8% 19 % 0% 11%
FIN 3 0% 0% 0% 0% 0%
FIN 4 0% 0% 0% 0% 0%
3 FIN 5 0% 0% 0% 0% 0%
FIN 6 0% 0% 0% 0% 0%
SWE_1 0% 0% 0% 0% 0%
SWE _2 2% 8% 1% 0% 0%
SWE_3 0% 0% 0% 0% 0%
SWE _4 0% 0% 0% 0% 0%
FIN 1 8% 0% 13 % 0% 7%
FIN 2 8% 0% 14 % 0% 2%
FIN_3 0% 0% 0% 0%
FIN_4 0% 0% 0% 0%
4 FIN_5 0%f | 0% 0% 0%
FIN_6 0%} ] 0% 0% 0%
SWE _1 1% 0% 1% 0% 0%
SWE _2 1% 0% 1% 0% 0%
SWE_3 0% 0% 0% 0% 1
FIN 1 2% 0% 4% 0% 0%
FIN 2 0% 0% 0% 0% 0%
5 SWE 1 0% 0% 0% 0% 0%
SWE _2 0% 0% 0%
SWE_3 o] 1 0%
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Table 5-12: Summary on the need for towing during winter 2019-2020. Only the

period and port group combinations in which there has been voyages are shown.

PERIOD PORT=Group Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
FIN_1 0% 0% 0% 0% 0%
FIN_2 0% 0% 0% 0% 0%
1 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0%
swe3 [ow| | 0%
FIN_1 2% 0% 4% 0% 0%
FIN_2 0% 0% 0% 0% 0%
2 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0%
SWE=3 0% 0%
FIN_1 7% 10% 0% 0%
FIN_2 0% 0% 0% 0% 0%
3 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0% 0%
FIN_1 15% 50 % 22 % 1% 0%
FIN_2 0% 0% 1% 0% 0%
4 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0%
SwE3 0% | | 0%
FIN_1 0% 0% 0% 0% 0%
FIN_2 0% 0% 0% 0% 0%
5 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0%
SWe3 | o0%| | 0%
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TOWING DURATION

The average towing durations for different EEDI-categories are presented in Table
5-13 to Table 5-14. Towing times are based on icebreakers notifications how long
they have been towing the vessels. It should be noted that in some cases the
average duration has been calculated only from couple events.

51.12.2020 Aker Arctic

Table 5-13: Average towing durations [minutes] during winter 2018-2019. Only the

period and port group combinations in which there has been towing are shown.

PERIOD

PORT=Group

Phase0 &1

EEDI-compliant

1

FIN_1

45.0

Table 5-14: Average towing durations [minutes] during winter 2019-2020. Only the

period and port group combinations in which there has been towing are shown.

PERIOD
2 FIN_1
3 FIN 1
a FIN_1
FIN_2

67.9

116.9

144.1

175.0
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5.6

TOWING DISTANCE

The average towing distances are presented in Table 5-15 to Table 5-16. The
towing distance is based on the position information of the merchant vessels. In
some cases, there have been gaps in the position information which distorts the
distance data. Due to gaps in the position data, the distance data shall be
regarded as less reliable than the duration data and should be considered
indicative. It should be noted that in some cases the average distance has been
calculated only from couple events.

Table 5-15: Average towing distance [nautical miles] during winter 2018-2019.
Only the period and port group combinations in which there has been towing are
shown.

PERIOD | PORT_Group | Phase 0 & 1| EEDI-compliant | Non-compliant [ N/A
1 FIN_1

Table 5-16: Average towing distance [nautical miles] during winter 2019-2020.
Only the period and port group combinations in which there has been assistance
are shown.

PERIOD | PORT_Group | Phase 0 & 1| EEDI-compliant
2 FIN_1 8.1
3 FIN_1 14.1
a FIN_1 17.1
FIN_2 20.8
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5.7

TOWING SPEED

The average towing speeds are presented in Table 5-17 to Table 5-18. The
average towing speed is calculated based on the assistance distance and
duration. The towing speed information shall be considered indicative due to
limitations of the distance data.

Table 5-17: Average towing speeds [knots] during winter 2018-2019.

PERIOD

PORT_Group | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A

1

FIN_1

PERIOD | PORT_Group | Phase 0 & 1| EEDI-compliant
2 FIN_1 7.1
3 FIN_1 7.0
a FIN_1 6.9
FIN_2 7.1

72 | Page



Aker Arctic Technology Inc
K451 / A/ Approved

5.8

31.12.2020

Aker Arctic

SUMMARY ON ASSISTANCE AND TOWING

Summaries of the icebreaker assistance and towing related quantities are

presented in Table 5-19 and Table 5-20. The tables present the average values
which have been calculated for the whole winter in all port groups. The averages
calculated for the whole winter and whole area indicate that the new vessels built
to EEDI Phase 0 and 1 regulations and old EEDI compliant vessels need more
icebreaker assistance and towing compared to non-compliant vessels. In addition,
the assisted and towed times and distance are longer, and speeds are lower
compared to non-compliant vessels.

However, it should be noted that calculating the averages for the whole winter and
whole area is quite big simplification as different ice conditions are mixed. A more
detailed picture can be obtained by investigating the tables of the previous

chapters.

Table 5-19: Summary for icebreaker assistance.

Year Total | Phase 0& 1| EEDI-compliant | Non-compliant N/A
Need for 2018-2019( 16.8% 29.2% 20.6 % 5.6% 17.7%
assistance 2019-2020| 18.0% 14.7 % 22.6 % 10.4 % 17.0%
. 2018-2019 145.8 131.9 129.0 116.6
Time [h]
2019-2020 72.4 91.2 81.1 80.1
Distance [NM] 2018-2019 23.9 21.2 21.4 19.4
2019-2020 11.0 14.7 15.7 14.6
2018-2019 10.0 9.4 10.5 10.2
Speed [kn]
2019-2020 9.4 9.8 11.5 11.3
Speed [kn]* 2018-2020 9.9 9.0 10.3 9.7
<5 knincluded |2019-2021 9.2 9.7 11.5 11.3
Table 5-20: Summary for icebreaker towing.
Year Total |Phase0 & 1| EEDI-compliant | Non-compliant N/A
. 2018-2019| 1.7% 1.5% 2.6% 0.1% 1.3%
Need for towing
2019-2020| 1.0% 2.6% 1.5% 0.2% 0.0%
. 2018-2019 58.4 113.9 102.5 98.8
Time [h]
2019-2020 67.5 126.0 53.3 -
Distance [NM] 2018-2019 4.7 13.1 4.6 10.6
2019-2020 6.4 15.0 3.8 -
2018-2019 4.3 6.2 2.4 5.2
Speed [kn]
2019-2020 5.4 7.0 4.4 -
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5.9

ASSISTANCE BY MORE THAN ONE ICEBREAKER

The port call data also contained information about whether the merchant vessel
has been assisted simultaneously by more than one icebreaker as well whether
the merchant vessel was being towed and also simultaneously assisted by another
icebreaker. It should be noted that it is difficult to distinguish when the vessel has
been actually assisted by more than one icebreaker and in which cases the
assisting icebreaker has changed and there has been two icebreakers operating in
the vicinity of the merchant vessel for a while. Initially the port call data was based
on 15 minutes threshold for determining the merchant vessel being assisted by
more than one icebreaker. An additional 5 minutes threshold was added in the
analysis phase of this project as there were some cases in which the merchant
vessel was being assisted by more than one icebreaker for less than 5 minutes. It
is possible that the data still contains situations in which the simultaneous
assistance is not correctly recognized causing uncertainty to the results.
Therefore, the results of this chapter should be viewed carefully.

Situations in which the merchant vessel has been being assisted by more than
one icebreaker are rare:

- Winter 2018-2019: 17 cases from total of 8857 port calls
- Winter 2019-2020: 13 cases from total of 3353 port calls
Towing while being also assisted is even more rare:

- Winter 2018-2019: 4 cases from total of 8857 port calls
- Winter 2019-2020: 0 cases from total of 3353 port calls

Table 5-21 presents the summary of winter 2019. The few cases are randomly
distributed for different EEDI-compliancy categories.

As there are only few cases in which the merchant vessel has been assisted by
several icebreakers and the cases are also distributed randomly, no detail analysis
are presented for this assistance situation. In addition, it should be noted that it is
difficult to distinguish when the vessel has been actually assisted by more than
one icebreaker and in which cases the assisting icebreaker has changed and
there has been two icebreakers operating in the vicinity of the merchant vessel for
a while. Initially the port call data was based on 15 minutes threshold for
determining the merchant vessel being assisted by more than one icebreaker. An
additional 5 minutes threshold was added in the analysis phase of this project as
there were some cases in which the merchant vessel was being assisted by more
than one icebreaker for less than 5 minutes.
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Table 5-21: Summary on the need for icebreaker assistance by many icebreakers

during winter 2018-2019. Only the period and port group combinations in which

there has been voyages are shown.

PERIOD | PORT_Group | Total| Phase_0_1| EEDI_compliant | Non_compliant NA
FIN_1 0% 0% 0% 0% 0%
FIN_2 0% 0% 0% 0%
1 FIN_6 0% 0% 0% 0% 0%
SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0% 0%
FIN_1 1% 0% 1% 0% 0%
FIN_2 0% 0% 0% 0% 0%
N3 [o%w| | 0% 0% 0%
FIN_4 0% 0% 0% 0% 0%
5 FIN_5 0% 0% 0% 0% 0%
FIN_6 0% 0% 0% 0% 0%
SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0% 0%
swe3 [ow| 1 0% 0% 0%
SWE_4 0% 0% 0% 0% 0%
FIN_1 0% 0% 0% 1% 0%
FIN_2 2% 4% 1% 2% 4%
FIN_3 0% 0% 0% 0% 0%
FIN_4 0% 0% 0% 0% 0%
3 FIN_5 0% 0% 0% 0% 0%
FIN_6 0% 0% 0% 0% 0%
SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0% 0% 0%
SWE_3 0% 0% 0% 0% 0%
SWE_4 0% 0% 0% 0% 0%
FIN_1 1% 0% 1% 1% 0%
FIN_2 1% 0% 0% 2% 2%
FIN_3 0%} | 0% 0% 0%
FIN_4 0% 0% 0% 0%
4 FIN_5 0%} | 0% 0% 0%
FIN_6 0%} | 0% 0% 0%
SWE_1 1% 0% 1% 0% 0%
SWE_2 0% 0% 0% 0% 0%
SWE3 | 0% 0% 0% 0% L
FIN_1 0% 0% 0% 0% 0%
FIN_2 0% 0% 0% 0% 0%
5 SWE_1 0% 0% 0% 0% 0%
SWE_2 0% 0% 0%
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5.11 EFFECT OF POWER-DEADWEIGHT RATIO

AS done in the previous research, the effect of the power-deadweight ratio is
investigated by focusing on port group FIN_1 (Oulu, Kemi, Tornio) from mid-
February to mid-April on winter 2019 (periods 3 and 4). The ice conditions are
considered to be most difficult on this location-period combination from the whole
data set.

The power-deadweight ratio has been compared to the assistance speed, duration
and distance in Figure 5-1 to Figure 5-3. There is quite lot of scatter in the figures,
but it seems that there are slight trends that the assistance duration and distance
increase as the power-deadweight ratio decreases and the assistance speed
decreases as the power-deadweight ratio decreases.

In Figure 5-4 and Figure 5-5 is presented the power-deadweight ratio distribution
of assisted and non-assisted vessels. The distributions are normalized based on
probability in order to compare different sample sizes. It is clearly visible that the
vessels which have needed icebreaker assistance have lower power-deadweight
ratio compared to vessels which have not needed assistance.

In Figure 5-6 and Figure 5-7 is presented the power-deadweight ratio of towed and
non-towed vessels. Similar trends as for assistance can be seen although it is not
as clear. Similarly like in the previous research, no vessels with 1.0 or higher
power-deadweight ratio have been towed in the investigated sample.

Area: FIN_1, Period: 16.2.-15.3.2019
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Figure 5-1: Power-deadweight ratio versus assistance speed.
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Area: FIN_1, Period: 16.2.-15.3.2019
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Figure 5-2: Power-deadweight ratio versus assistance duration.
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Figure 5-3: Power-deadweight ratio versus assistance miles.
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Figure 5-4: Power-deadweight distribution of the assisted and non-assisted
vessels, period 3. The dark brown color refers to a case where the two
distributions overlap.
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Figure 5-5: Power-deadweight distribution of the assisted and non-assisted
vessels, period 4. The dark brown color refers to a case where the two
distributions overlap.
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Figure 5-6: Power-deadweight distribution of the towed and non-towed vessels,
period 3. The dark brown color refers to a case where the two distributions

overlap.
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Figure 5-7: Power-deadweight distribution of the towed and non-towed vessels,
period 4. The dark brown color refers to a case where the two distributions

overlap.
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CONCLUSIONS

The ice-going performance of different EEDI-category vessels has been
investigated in this report. The investigation has been done for the past two
winters 2018-2019 and 2019-2020. Unfortunately, the winter 2019-2020 was one
of the mildest ever recorded, which decreases the amount of information. In
addition to the need for icebreaker assistance, also the vessel parameters
between the new ice-classed EEDI vessels and older vessels observed at the
Baltic Sea were compared in this report.

The number of EEDI vessels is still relatively small but the number of vessels is
increasing. During winters 2018-2019 and 2019-2020 48 different ice-classed
EEDI vessels were observed while only 23 different EEDI vessels were observed
during the preceding three winters 2015-2016 to 2017-18 which were investigated
in the previous research project. Currently there are total of 421 ice-classed
vessels built/being built according to the EEDI regulations and 336 of these
vessels are currently in service.

On winter 2018-2019 approximately 3% of all port calls were done by actual Phase
0 and 1 EEDI vessels and these vessels accounted approximately for 6% of all
assistance events. For winter 2019-2020 the corresponding numbers are ~5%
(port calls) and ~2.5% (assistance events).

On winter 2018-2019 approximately 30% of the actual EEDI vessels and ~20% of
the older EEDI compliant vessels have needed assistance. This is approximately
the same magnitude as observed in the previous research project. The non-
compliant vessels need clearly less assistance. However, it should be noted that
this is a very rough estimate based on the averages of the whole winter. On the
other hand, it is interesting to notice that in the middle of winter 2018-2019
basically all new EEDI vessels have needed assistance when visiting ports from
port group FIN_2 (Raahe to Vaasa) and there has been clearly more EEDI vessels
visiting these ports than to the port group FIN_1 which typically has more difficult
ice conditions.

Regarding assistance time, distance and speed, there are no such clear trends
between the different EEDI-compliances which were observed in the previous
research project. The most distinct differences are observed for the need for
icebreaker assistance and for towing which is clearly lower for the non-compliant
vessels.

Comparison of vessel parameters indicated that the new ice-classed EEDI vessels
are less powerful than the older pre-EEDI ice-classed vessels. For example for 1A
general cargo ships, which are most common merchant vessels observed in the
northern Baltic sea during the past winters, the new EEDI vessels have P/DWT
ratio of 0.33 kW/ton while the older vessels have ratio of 0.48 kW/ton which means
approximately 30% reduction. Based on this research and also the previous
research, there seems to be a clear correlation between the power-deadweight
ratio of the merchant vessel and the need for icebreaker assistance and towing.
The need for icebreaker assistance increases as the power-deadweight ratio
decreases.
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The service speeds seem to be the same for older and newer EEDI vessels but
the new vessels have a smaller Froude number. This is obtained by increasing the
waterline length. Therefore, the new EEDI vessels have a higher Lpp/L ratio than
the older pre-EEDI vessels. This most likely results into very steep frame angles at
the bow which is unfavorable for ice-going capability. With steep frame angles the
vessel will be pushing the ice mass. In case of independent operation in for
example in level ice, the vertical bow will be crushing the ice with high resistance.
This means that the vessels ability to operate independently is weak and it needs
assistance. Unfortunately, the vessel data does not contain information about the
actual angles at the bow and therefore it is not possible to make definite
conclusions about the bow form.

Based on the vessel data, the small P/DWT ratio of the new vessels is linked to
high Lpp/L ratio. Both factors could result that more icebreaker capacity is needed
in the future. In addition, the upcoming EEXI regulations most likely decreases ice-
going capability also for older vessels, which could increase the need for
icebreakers in the future.

Typically, the ice resistance research has focused on hull forms which have some
sort of icebreaking capability. Nearly vertical bows could generate phenomena that
are not present with more typical bows and therefore are not fully taken into
account in for example ice resistance calculations. Future research on the vertical
bows could be beneficial as well as further investigation about the ice-going
capability of the EEDI vessels as more vessels enter service. In addition, the
effects of EEXI should be also investigated.
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FINLAND
Port Group
'KEMI' FIN_1
'OULU! FIN_1
'TORNIO' FIN_1
'KALAJOKI' FIN_2
'KOKKOLA' FIN_2
'RAAHE' FIN_2
'VAASA' FIN_2
PIETARSAARI' FIN_2
'KASKINEN' FIN_3
'KRISTIINANKAUPUNKI' FIN_3
'PORI' FIN_3
'RAUMA' FIN_3
'FORBY" FIN_4
'NAANTALI' FIN_4
"TURKU' FIN_4
'UUSIKAUPUNKI' FIN_4
'HANKO' FIN_5
TAALINTEHDAS' FIN_5
HELSINKI' FIN_5
'INKOO' FIN_5
'KANTVIK' FIN_5
'KOVERHAR' FIN_5
'LOVIISA' FIN_5
'SKOLDVIK' FIN_5
'KOTKA' FIN_6
MUSSALQ' FIN_6
'HAMINA' FIN_6

SWEDEN
Port Group
'HARAHOLMEN' SWE_1
'LULEA' SWE_1
'HOLMSUND' SWE_2
'KARLSBORG' SWE_2
SKELLEFTEHAMN' SWE_2
'HUDIKSVALL' SWE_3
'HUSUM!' SWE_3
'HARNOSAND' SWE_3
'IGGESUND' SWE_3
'RUNDVIK' SWE_3
'SUNDSVALL' SWE_3
'SORAKER' SWE_3
ANGERMANALVEN'  SWE_3
ORNSKOLDSVIK' SWE_3
'GRISSLEHAMN' SWE_4
'GAVLE' SWE_4
'HALLSTAVIK' SWE_4
'HARGSHAMN' SWE_4
KAPELLSKAR' SWE_4
NORRSUNDET' SWE_4
'ORRSKAR! SWE_4
SKUTSKAR' SWE_4
'STOCKHOLM' SWE_4
'SODERHAMN' SWE_4
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Very close or compactice o Water temperature isotherm (°C) Assistance Restrictions, FINLAND
Mycket tit / kompakt drivis® ~9+/10|™ 27 Vattentemperaturisoterm (°C) Helsingal) Finland joi Suomi 1
Hyvin tihes ajojs Veden l5mpétian tasa-arvokéyrs °C) oo Winimum fce class and tonnage | Firstday of validty |
Consolidated ice RN L, rtissibinichd Hamn Minsta isklass och tonnage | Datum for ikrafttradande
Semmanfrusen drivis Vivattnets satama Vahimmiaisjaaluokka ja -kantavuus
Vhteenjsatynyt ajojaa x;:]m;; Z;mahmpnman keskiarvo Tornio, Kemm, Oy 8, 2000 dwt Z03SUEIT |
Ice thickness (cm) g - 18, 2000 dwt 015011
_ Istjocklek (cm) 11, 3000 dwt 1
Jan paksuus (cm) Kalajoki 11, 2000 dwt 2019-01.01
I T T T T T Kokkola, Pietarsaar, Vaasa 11, 2000 dwt 2015-01-10 g
- = Kotka, Hamina 11, 2000 dwt 20150112
i ““‘"“'";‘"" N“‘"Lg.’"""'swmm — Tornio, Kerni, Oulu 1A, 2000 dwt 2015-0119 1
er, Jveriee ! Hots. Rashe 18, 2000 dwt 20150119 i
Pport. Wi Ice: Class | Min tonnage First day of vali Kalajoki, Kokkola, Pietarsaari 1, 2000 dwt 2019-01-19
[ Hamn Minfskless | Mintonnage | Datum foip Kaskinen, Loviisa, Kotka Mussalo 1, 2000 dwt 20150116 627
satama Min jasluokka | Min kantavuus -
M Karlsborg-Luled ic 2000 dwt 2019-01-01 Ferth
" 2000 dwt 2019-01-01
Holmsund-Husum " 2000 dwt 20190114
Angermanalven ic 2000 dwt 20190114
H ic 1300 dwt
Koping i B0t 20190115
ic 2000 dwt 20190119
H L ic 1300 dwt
Vasterds . o it 2019-01-19
IZMAYLO
BORG
Vasris / . S @ =
12 b 5
] - @ P
© Kistinehann 7 = illase
55|
56°
57°
55°
G D Ont_ 1
54°
[ 10° 11° 2 1 2 16° 1re 18° 19° 20° 212 22° 23° 25° 26° 27° 28° 29° 30° 1
AR VAN SRR A A A S T T T AV I FERERTIS I TR S VIR VI AT SRR
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the |~ Fartyg destinerade til hamnar med assistansrestriktion i Botiniska viken ska, vid passage av lafituden | Aluksen, joka on matkalla Pohjaniahden satamaan, jossa on voimassa avustusrajoitus, on yltiGessaan
Iatitude 60°00'N, feporttheir nationality, name, port of destination, ETA and speed to ICE INFO on VHF | 60°00'N, rapport: for ofarten tl ICE INFO pa VHF-kanal 72 eller per | leveysasteen 60°00'N, tentava talilikenneohjeen mukainen imoitus ICE INFO:lle VHF-kanavalla 78 tai
channel 78. Thi report can also be given direetly by phone +46 10 492 7600. telefon +46 10 492 7600. punelimitse +46 10 492 7600.
Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before Fartyg destinerade il hamnar pa Bottenviken ska, 20 nautiska mil fore Nordvalens fyr, rapportera Aluksen, joka on matkalla Perameren satamazn, on 20 mpk ennen Nordvalenin majakkaa tehtava
Nordvalen lighthouse on VHF channel 67. enligtinstruktionerna for vintersjofarten tll Bothnia VTS pa VHF-kanal 67. mukainen VTSile VHF-
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= P PR L e
Concentration Ssymbols 3 19° 5 e e he oEe e o 08 Doe 2
Koncentration Symboler | 4
Peittivyys Merkinnat
Ice free Brash ice barrier ATLE 35-50] 20-40|
isfitt . Y stampisvall 20-30) Kl \ o s
saaton sohjowyo & Asborg i*fm‘ POLARIS
Newice (<5 cm) fated ce 20-40] | 1
Nyis (< 5 cm) 7-10/10| AL Hopskiutenis g |
Uusijsa (<5 cm) pasllekkain ajautunut js3 o 350
Nilas, grey ice (5-15 cm) Ridged or hummocked ice 3 = g
Tion s tods ) 9-oii0| A Velbreer uppionmiis
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkioitynyt jaa 1
Strips and patches 15-30)] |
10/10 OO strangar av drivis 4 |
Ajojaznauhoja / 65°
Rotten fast ice Floebit, floeberg |
Rutten fastis s A sbumiing 5-15 g
Hauras kiintojaa Ahtojs - tai roykkilautta
Open water Fracture 1
Gppetvatten <1/10 | ——+spricka 1
Avovesi Repesma
Very openice Fracture zone 4 1
Mycketspridd drivis 1-3/10 Omrade med sprickor b
g e Rl 5-15 1
sei ll
S B e 15304 0TSO ] B
Spridd drivis 4-8/10 | _ _ Uppskattad iskant S i €~ Kokkola
Harva sjojad Arvioitu jén reuna YMER* . E KOKKOLA i
Close ice Icebreaker ( * coordinating) A = 15-30
. Tat drvis 7-8/10 | ATLE® tsbrytare ( * coordinerande) 10-20] pt 5-15 e A 1
Tihes ajojss Jaanmurtaja ( * koordinaattori) THETIS Jekoad |
Very dlose or compact ice o Watertemperature isotherm (°C) 5-15f = Assistance Restrictions, FINLAND
Mycket 3t / kompakt drivis? ~ 9/10|™ 27 Vattentemperaturisoterm (°C) ORNSKSIDSVIE, K vionin it Finland o 1
Hyvin tihes ajojsa Veden [mpstilan tasa-arvokayrs (°C) = A:;go wilien ide ol oy, Port Minimum ice class and tonnage i B
Consolidated ice Mean water temperature = t Hamn Minsta isklass och tonnage | Datum for ikrafttradande
4 v
. sommaniruenas 910 | CD vt It BL 15-301 | satama e Al
Vhteenjsatynyt ajojaa x;:)m;; np;mahmpnman keskiarvo R . £sbidan ZEUS* Tornio, Kemm, Ouly A, 3000 dwit 5 |
Ice thickness (cm) Raahe, Kalajoki A, 2000 dwt 01
_ Istjocklek (cm) + el Kokkola, Pietarsaari , 2000 dwt 01 1
Jan paksuus (cm) Vaasa , 2000 dwt :
I T T T T T Kaskinen l, 2000 dwt 50116 1
= - EASKIVE} i 1, 2000 dwt 20150126
H Restrictions to Navigation, SWEDEN N ;‘;,“Wa Pori, Rauma, L 1, 2000 dwt 2015-0130 1
g B! Taalintehdas, Forby, Koverhar, |
Port Win Ice Class | Min tonnage First day of vali 1525 Lappohja, Inkoo, Kantvik 1l, 2000 dwt 2013-01-26
H Hamn Minisklass | Min tonnage | Datum for Lot Helsinki, Skaldvik I, 2000 dwt 2015:0130 62°]
satama Min jasluokka | Min kantavuus - Mussalo i, 2000 dwt 20150130
[ Karisborg; m 2000 ik 20150128, - Loviisa, Kotka, Hamina 1C, 2000 dwt 2019-01-26 1
H Holmsund-Husum ic 2000 dwt 2013-01-28 Kokkola, Pietarsaari 1A, 2000 dwt 2019-02.02 i
Angermaniiven I8 2000 dwt 2019-01-21 ey Kaskinen, L IC, 2000 dwt 2015-02-02 |
ic 2000 dwt 22, Bidncbors
| | Grnsksldsvik-Oregrund £ Ron 20190131 Sappi Finnish iyl |
Malaren ic 2000 dwt 2019-01-21
RAUM) g
Zzz:r;,vnounanekana\ och @ B P g .
Karlsborg, 1A 4000 dwt 2015-02.06 «
JSIKAUPUNET g
Holmsund — Omskoldsvik 18 2000 dwt 2019-02.06 Nysad &5 VOIR: IZMAYLOV
[} 5-20| Boog] Fams ORG |
i NTALD -20)] Fradrksiand
fendal rorvoo 1OVISA k5 s |
L o TURKU Borgh SANKT-PETERBURG
10-25) 25-35/D
o o510
Helsings * Falbidast
Rodder~—— el
Vaisdle 3ol Tyters PETERBURG
Mok ¥ 5-15 1
Tst-Lu SOROKIN
Loksa KRUZENSHTERN b
o] ONARA 1
=i VLADIVOSTOK
MUDYUG
597
56°
57°
55°
54°-
[ 10° 11° 2 1 15° 1 1re 19° 20° 212 22° 23° 25° 26° 27° 28° 29° 30° 1
AR VAN SRR A A A T £ VNIV A VI FERERTIS I TR S VIR VI AT SRR

Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the
latitude 60°00'N, report their nationality, name, port of destination, ETA and speed to ICE INFO an VHF
channel 78. This report can also be given directly by phone +46 10 492 7600.

Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before
Nordvalen lighthouse on VHF channel 67.

The transit traffic west of Holmaarna is temporarity prohibited

The traffic in the Quark are temp: of use from 1 February 2019.

Fzrtyg destinerade tl hamnar med assistansrestrikton  Botiniska viken ska, vid passage av aituden
for il ICE INFO pa VHF-kanal 78 eller per

telefnn +4610 492 7600

Fartyg destinerade til hamnar p4 Bottenviken ska, 20 nautiska mil fore Nordvalens fyr, rapportera
enligtinstruktionerna for vintersjofarten tl Bothnia VTS pa VHF-kanal 67.

ht aster om Holmoama ar

TSS Norra Kvarken temnman ‘aviyst from kI 00:00 UTC den 1 februari 2013 och tils vidare ~ dock
langstto.m. 6 maj 2

puhelimitse +46 10 492 7600.

ainen le VH

Kauttakukulikenne Holmaarman lansipuolitse on tilapaisesti kiellety.

Aluksen, joka on matkalla Pohjaniahden satamaan, jossa on voimassa avustusrajoitus, on yiitaessaan
leveysasteen 60°00'N, tehtava talvilikenneohjeen mukainen imoitus ICE INFO:lle VHF-kanavalla 78 tai

Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
muks VTSile VHF-

Reittjakojarjestelma Merenkurkussa on tilapaisesti poissa kaytosta 1. helmikuuta alkaen.
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= PRI ) R A T L
Ice type Concentration Ssymbols A 180 19° 5 e P he P o 08 Doe 2
Koncentration Symboler | 4
Peittivyys Merkinnéit VER
lee free y, [40-55]
Isfitt - stampisvall [y * sl
sston sohjowyo Karisborg ‘”““‘ POLARIS
New ice (<5 cm) Rafted ice ‘ 1
Nyis (<5 cm) 7-10/10| MM Hopskiutens BT i
Uusi jaa (<5 cm) Paallekkain ajautunut jaa
Nilas, grey ice (5-15 cm) Ridged or hummocked ice 1
Tion s tods ) 9-oii0| A Velbreer uppionmiis
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkioitynyt jaa |
Strips and patches 20-40] ]
10/10 OO strangar av drivis 10-25) |
Ajojasnauhoja Bo.
i 65
Rotten fast ice Flocbit, floeberg
Rutten fastis 2 A sbumiing 1
Hauras kiintojs Ahtojss - tai roykkislautta
Open water Fracture b
Oppet vatten <1/10 —+—+—spricka |
Avovesi Repesma
Very openice Fracture zone 1
Mycket spridd drivis  1-3/10 | Omrade med sprickor
Hyvin harva sjojss Repesmavyshyke 1
Open ice Estimated ice edge 1 -
Spridd drivis 4-8/10 — = Uppskattad iskant
Harva ajojad Arvioitu ja&n reuna 4
Close ice Icebreaker (* coordinating)
Tat drivis 7-8/10 | ATLE® isbrytare (* coordinerande) i 1
Tihes ajojss Jaanmurtaja ( * koordinaatori) THETIS ord: |
Very close or compact ice o Water temperature isotherm (°C) ~ ‘Assistance Restrictions, FINLAND
Mycket 3t / kompakt drivis? ~ 9/10|™ 27 Vattentemperaturisoterm (°C) ORNSKSIDSVIE, 2 Sydosth Finland o 1
Hyvin tihed ajojsa Veden lampotilan tasa-arvokéyrs (°C) Asgermanitren Skagoudde o oy, Minimum ice class and tonnage i 4
Consolidated ice b | G e 15-40/¢ & o Hamn Minsta isklass och tonnage | Datum for ikrafttradande
Semmanfrusen drivis Vivattnets o e satama Vahimméisjaaluokka ja -kantavuus
Vhteenjsstynyt sjojsa Ml g S |7 m ‘ i Tornio, Ker, Guly A, 4000 dwt 5 |
a5 thickness (cm) L ) ? o Rashe, Kalajoki A, 2000 dwt e
2 Istjocklek (cm) 5 “ Kokkola, Pietarsaari A, 2000 dwt -02-02 i
18 paksuus (cm) I::I / ‘ Vaasa , 2000 dwt 5
T T T T T T SUNI)?\‘E_[O gl A Kaskinen, Uusil d ", 2000 dwt 9-02-02 S |
7 / i 1, 2000 dwt 20190126
I - - 3 \ |
oo Resietons toNavigaton, SWEDEN ’ o et
B £ Taalintehdas, Forby, Koverhar, i
Port Min ice Class | Min tonnage First day of vali Lappohja, Inkoo, Kantvik 1l, 2000 dwt 2013-01-26
H Hamn Min isklass Min tonnage | Datum for ‘ Helsinki, Skoldvik i, 2000 dwit 30150130 62°-
satama Min jagluokka | Min kantavuus Mussalo ic, 2000 dwit 20190130
[ karisborg: A 4000 dwt 2019-02-06 HUDIKSVALL 1° Loviisa, Kotka, Hamina IC, 2000 dwt 2019-01-26 7
H Holmsund-Ornskoldsvik 1B 2000 dwt 2019-01-28 / \ Finnish ) 4
\ foris
Angermanalven B 2000 dwt 20190121 [
. ic 2000 dwt
[ Hamosand-Oregrund " 4000 dwit 2019-02-06 ‘
ic 1300 dwt |
H Malaren " 2000 dwt 2019-02-15 \
H e, Trollnattekanal och . —— J— —
L g IZMAYLO
L BORG
r ERBURQ
o osto
[ | Rodker ol Tyers
Vaindlo ¥
i et v i |
Detlac KRUZENSHTERN
D E7 HNEV |
oNARVA
=i MUDYUG
597
56>
57°
55
54°
[ 10° 11° 2 1 15° 16° 1re 18° 19° 20° 212 22° 23° 25° 26° 27° 28° 29° 30° 1
0 T O Y S A1 1 N O T T 7 o 4 T e 6 T T A A 1 T 5 1 1 2 0 5 G W T T O O
Vessels bound for Guif of Bothnia ports in which assistance restrictions apply shall, when passing the Fzrtyg desl\nemdel\l\ hamnar med asstsfznsresinktmn i Bottniska viken ska, vid passage av latituden | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa avustusrajoitus, on ylittaessaan
latitude 60°00'N, report their nationality, name, port of destination, ETA and speed to ICE INFO on VHF for il ICE INFO p& VHF—kanal 78 eller per leveysasteen 60°00'N, tehtava talvilikenneohjeen mukainen iimoitus ICE INFO:lle VHF-kanavalla 78 tai
channel 78. This report can also be given directly by phone +46 10 492 7600. ‘Elefnn +4610 492 7600. puhelimitse +46 10 492 7600.
Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before Fartyg destinerade fil hamnar pa Bottenviken ska, 20 nautiska mil fore Nordvalens fyr, rapporiera Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
Nordvalen lighthouse on VHF channel 67 enligt insirukiionerna for viniersjofarten fllBothnia VTS pé VHF-kanal 67 ‘mukainen ViSHle VHF-
The transit traffic west of Holmaarna is temporarily prohibited T om Holmdama ar Kauttakulkulikenne Holmaarnan lansipuolitse on tilapaisesti kielletty.
TSS Norra Kvarken temporart aviyst from ki 00:00 UTC den 1 februari 2019 och tills vidare — dock s 5 i
The traffic in the Quark are tempx of use from 1 February 2019 éngstto.m. 6 maj 2019 Relttjakojarjestelma Merenkurkussa on tilapaisesti poissa kaytosta 1. helmikuuta alkaen.
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= T RIS ) R P T A7) PR R PV LB e T T
lce type Concentration Ssymbols A & o Dhe a 5o b ope 5 30°
Istyp Koncentration Symboler g
atyyp) Peittivyys Merkinnat
Ice free Brash ice barrier
Isfritt = Y stampisvall POLARIS 66"
sastsn Sohjovys 35-55) Kulsbog  [Tomel
New ice (<5 cm) Rafte
D Nyis (< 5 cm) 7-10/10| AR Hopskjutenis ATL xex [20-40] i
Uusi a3 (<5 cm) Paaliekain ajautunut 5 e
| 40-55
Nilas, grey ice (5-15 cm) Ridged or hummocked ice Fnsugude 1
Tunn jamn s (s15cm) 9-10/20] MK vallar eller upptomad i .
Ohut tasainen jad (5-15 cm) Ahtautunut tai réykkioitynyt jaa 1 SISU B
Fastice Strips and patches O |
. . | o B - 15350 —
Kiintojas Ajojasnauhoja Nygrin B 5e.
. .y el & Tledboiz 65
Rotten fast ice Fioebit, flocberg =3
Rutten fastis s A bumiing g
Hauras kiintojaa Ahtojs - tai roykkidlautta
Open water Fracture Brabesty 1
Gppet vatten <110 | +—+spricka URHO 1
Avovesi Repesma
& 20-40
Very openice Fracture zone 1
Mycketspridd drivis  1-3/10 | g/ Omrdde med sprickor NTIO
Hyvin harva ajojaa Repeamavyshyke b
Sikai
Open ice Estimated ice edge 10301 20-35 ... 64
Spridd drivis 4-6/10 | _ _ Uppskattad iskant a e Kok
Harva ajojss Arvioitu j&3n reuna 5 ) o EOKKOLA . 1
dose e Kcebreaker (* coordinaing] =7 0TSO
Tat drivis 7-8/10 | ATLE® isbrytare ( * coordinerande) . it 1
Tihea ajojsa Jaanmurtaja ( * koordinaattori) Jkopand |
Very close or compactice o Water temperature isotherm *C) Assistance Restrictions, FINLAND
Mycket st / kompakt drivis? ~ 94/10|™ 27 Vattentemperaturisoterm (°C) i Finland i Suomi 1
Hyvin tihes ajojad Veden l5mpstian tasa-arvoksyrs (°C) = Minimum ice class and tonnage | First day of validity |
Consolidated ice i | (R Mol enpermine Hamn Minsta isklass och tonnage | Datum for ikrafttradande
sammanfrusen drivis Ytvattnets 10-30) Satama Vahimmaisjadluokka ja -kantavuus 3°
Vhteenjsatynyt ajojas Meriveden pintalampotilan keskiarvo Tornio, Kem, Oulu 4000 T
ce thickness (cm) 27320008 D0-30| THETIS [Razhe, kalajoki , 2000 01
_ Istjocklek (cm) = Kokkola, Pietarsaari , 2000 020 1
]
J28n paksuus (cm) f Vaasa , 2000 X
- - - - - - | Kaskinen , 2000 020 1
= — EASKINE i 1, 2000 dwt 2019-01.26
f Restiations to Naviaton SWEDEN i) e et 1
L4 )] I, 2000 dwt 20190226 1
Port Miniceclass | Min tonnage First day of vali Taslintehdas, Frby, Koverhar,
H Hamn Min isklass Min tonnage | Datum for ikrafttradande 20-30 Lappohja, Inkoo, Kantvik 1I, 2000 dut 2019-01-26 62°
Satama Min jasluokka | Min kantavuus Helsinki, SKoldvik 11, 2000 dwt 2015-0130
[ Karlsbx L ADOK . 201506 Loviisa, Mussalo 1, 2000 dwt 2019-02-22 1
H Holmsund-Ornskoldsvik 18 2000 dwt 2019-01-28 Kotka, Hamina I, 2000 dwt 2015-02-26 1
Angermanalven 18 2000 dwt 20190121 Finnisn |
. ic 2000 dwt
|| Harnsand ” 0 ok 2019-02.06 ) |
Soraker-Oregrund " 2000 dwt 2019-02-18 |
ic 1300 dwt 1
|| mataren 5 sy 2019-02-15 o
[ “ IZMAYLOV 1
L - SEHAMIN BORG 1
6l 19-35 rreaitdiamd [
: SR priporc
[ Undor o ) » .
e . ERMAK
F Sraniiibben i 30-40| |
o -]
ROTTEN ICE| e e
g o OB T SANET.
s || Vaisdle MalTyers v PETERBURG
Viteris s iz |
\d\ st Lugs MUDYUG
e Ll VARSI 71 iNEV |
Sillamse| “NAKVA NIKOLAEV +
MURMANSK 4
KRUZENSHTERN gg |
S. PETERBURG
58°
57°
- Onds S 56e-
Total ce cancentratin (in antrs) s F dameer 1
= Toraiakenceniretion (iandsiar) 1
Jan kokonaisparetauyys (ymmensseosina) B e,
— Fartsiconcantration 2 <0 220 55
Cacoce = Dalkoncanration H 3 20-100m
Osimaspeittavys 1 1 100-500m 1
s S00m-21
Stage of devetopment s 6 2-10km b
Sasbc - sgockik 7 7 210k
Jan paksuus s 8 fastice 8
s s
Form afice / oesize B 1
Farbee <Form v s /Akstoisk
immusta] Buttskaro g
& 2 54°
ickestice Second thickestica i ikt ice g
Grouee Erovata e Tredie govata sen
Fatsuin 53 Tolseki paksuin 43 Kolmanneisi paksuin jaa g
11° 2 16° AT 19° 20° 21° 22° B 2: ZL“ 2L° QL‘ ZL“ ZL“ 3L° 1
T SR A T T T T AN O VYIS TN A SRR
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the | - Fartyg hamnar med viken ska, vid passage av laituden | Aluksen, joka on matkalla Pohianiahden satamaan, jossa on voimassa avustusrajoitus, on yit3essaan
Iatitude 60°00'N, feporttheir nationalty, name, port of destination, ETA and speed to ICE INFO on VHF [ 60°00N, for 1l ICE INFO pa VHF-kanal 78 eller per | leveysastaen 60°00'N, tehtava talvilikenneohjeen mukainen imoitus ICE INFO:lle VHF-kanavalla 78 tai
channel 78. This report can also be given direety by phone +46 10 492 7600. telefon +46 10 492 7600 punelimitse +46 10 492 7600.
Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before Fartyg destinerade il hamnar pa Bottenviken ska, 20 nautiska mil fore Noravalens fyr, rapportera Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
Nordvalen lighthouse on VHF channei 67. enligtinsiruktionerna for vintersjofarten til Bothnia VTS pa VHF-kanal talviikenneohjeen mukainen imoitus Bothnia VTS:le VHF-kanavalla 67
The traffic inthe Quark P of use from 1 February 2019. TSS Norra Kvarken temporart aviyst from kI 00:00 UTC den 1 februari 2019 och tils vidare — dock | Reittjakojarjestelma Merenkurkussa on tilapaisesti poissa kaytosta 1. helmikuuta alkaen.
Iangst t.o.m. 6 maj 2019.
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lce type Concentration Ssymbols A Z o Dhe a 5o b ope 5 30°
Istyp Koncentration Symboler g
atyyp) Peittivyys Merkinnat
eres orash e arrer ALE .
it . Y stempisel moPOLARIS 66
Jaatsn Sohjovys Tomei
New ice (<5 cm) Rafte P5-40] 1
Uusi a3 (<5 cm) Paaliekain ajautunut 5 s
35-60|
Nilas, grey ice (5-15 cm) Ridged or hummocked ice g
Tunn jamn s (s15cm) 9-10/20] MK vallar eller upptomad i
Ohut tasainen jad (5-15 cm) Ahtautunut tai réykkioitynyt jaa 10-20) & SIsu 1
Fastice Strips and patches 0 |
Fastis 10/10 0O stringar av Vipamani
Kintojss Ajojaanauhoja ouLy -
fast Floebit, floeb e =
Rotten fast ice loebit, floeberg
Rutten fastis s A bumiing g
Hauras kiintojaa Ahtojs - tai roykkidlautta 10-30I20-50)
Open water Fracture Brabesty 1
Gppet vatten <110 | +—+spricka URHO 1
Avovesi Repesma
D Very openice Fracture zone 1
Mycketspridd drivis  1-3/10 | g/ Omrde med sprickor KL
Hyvin harva ajojaa Repeamavyshyke 20-50] KONTIO 1
< e 35 o 1535 = o4
Open ice Estimated ice edge z x ..
D Spridd drivis 4-6/10 | _ _ Uppskattad iskant e (\wnk
Harva sjojss Arvioitu j&3n reuna THETIS % 4 EOKKOLA . 1
dose e Kcebreaker (* coordinaing] | pff = 0TSO
Tat drivis 7-8/10 | ATLE® isbrytare ( * coordinerande) [20-40] | y it 1
Tihea ajojsa Jaanmurtaja ( * koordinaattori) et Jkoband |
Very close or compactice o Water temperature isotherm *C) 5-29 N
Mycket £t / kompakt drivis® ~9%/10|7™ 2_# Vattentem peraturisoterm (°C) ORNSKOLDSVIK, P Helangiallan 1
Hyvin thes sjojé Veden lampstian tasa-arvoksyrs (°C) ndde ol Assistance Restrictions, FINLAND |
Consolidated ice Mean water temperature c i Finland i Suomi
S EE | Gl bopaces ) [ Port Minimum ice class and tonnage | _ First day of validity | 63°—
Yhteenjaatynyt ajojaa Meriveden pintalsmpétilan keskiarvo o D Hamn Minsta isklass och tonnage Datum for ikrafttridande
A (1971~ 2000) N satama ahimmiisjsdluokka ja -kantavuus 1
Istjocklek (cm) 2 Tornio, Kerni, Oulu , 4000 01 |
138 paksuus (cm) Razhe, Kalajoki , 2000 01
Kokkola, Pietarsaari , 2000 -02.C 1
I I I T I I Vaasa , 2000 01
H  Restrictions to Navigation, SWEDEN ] Kaskinen 2000 000 E
:{ Ruotsi Bramen i istii |, 2000 dwt -01- i
Port Miniceclass | Min tonnage First day of vali Pori, Rauma 11, 2000 dwt 2015-01.30
H Hamn Minisklass | Min tonnage | Datum for ikrafttradande I, 2000 dwt 20190226 62
satama Min jasluokka | Min kantavuus ‘“ Taalintehdas, Forby, Koverhar,
/ | 01
[ Karlsb 1A 4000 dwt 2019-02.06 e / @ | iz Lappohja, Inkoo, Kantvik lIz2000,cit 2019-01-26 R
H Holmsund-Ornskdldsvik 18 2000 dwt 2019-01-28 / ‘ Helsinki, Skold;nk I, 2000 :wl 2019-01-30 4
5 / i Loviisa, Mussalo 11, 2000 dwt 2019-02-22
Agerna :2 :s;g ::: oo ( Y e Kotka, Hamina l, 2000 dwt 2015-02-26 g
. drusbars
|| Harnsand ” 0 ok 2019-02.06 | o m— ]
! W\ | ]
\ Raumd
61° \pisrantet ; 61"
r \1 o \ ¥ IZMAYLO 1
Tiksn SEEAMNA BORG
L GAVIE <) \ 15-35 et 1
rorvoo 1OVIEA e
L Borsi e i 1
L Gy EELSINKI = i
Uackeson Tt 5 o ERMAK
r Sraniiibben 2-10] 30-40]
ROTTEN = N
[ st
: PETERBURG
Visteris 0535 |
Vst Luga
Kopi 7 PETERB‘URG 1
N i "% | DEZNEV |
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(e MURMANSK g |
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Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the

hamnar med

Fartyg
60°00'N, for

viken ska, vid passage av latituden

Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa avustusrajoitus, on yiittdessaan

lafitude 60°00'N, report their nationality, name, port of destination, ETA and speed to ICE INFO an VHF
channel 78. This feport can also be given directly by phone +46 10 492 7600.

Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before
Nordvalen lighthouse on VHF channel 67

The traffic

in the Quark p of use from 1 February 2019.

telefon +46 10 492 760

Fartyg destinerade til hamnar p& Bottenviken ska, 20 nautiska mil fore Nordvalens fyr, rapportera
enligt instruktionerna for vintersjofarten till Bothnia VTS pé VHF-kanal

TSS Norra Kvarken temporart avyst from kI 00:00 UTC den 1 februari 2018 och tils vidare - dock
1angst to.m. 6 maj 2019,

il ICE INFO pa VHF-kanal 78 eller per

leveysastean 60°00'N, tehtava talvilikenneohjeen mukainen iimoitus ICE INFO:lle VHF-kanavalla 78 tai
punelimitse +46 10 492 7600.

Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
taviiikenneohjeen mukainen imoitus Bothnia VTS lle VHF-kanavalla 67.

Reittjakojarjestelma Merenkurkussa on tilapaisesti poissa kaytosta 1. helmikuuta alkaen.
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= T L I T T
Ice type Concentration|  Symbols A o ope 5 30°
Istyp Koncentration Symboler g
atyyp) Peittivyys Merkinnat
Ice free Brash ice barrier
isrie - Y stempisvall A
Jaatsn Sohjovys
New ice (<5 cm) Rafte 1
Nyis (< 5 cm) 7-10/10| AR Hopskiutenis |
Uusi a3 (<5 cm) Paaliekain ajautunut 5
Nilas, grey ice (5-15 cm) Ridged or hummocked ice g
Tunn jamn s (s15cm) 9-10/20] MK vallar eller upptomad i
Ohut tasainen ja (5-15 cm) Ahtautunut tai roykkiitynyt jaa 1
Fastice Strips and patches |
Fastis 10/10 0O stringar av
Kintojss Ajojaanauhoja o
65
Rotten fast ice Fioebit, flocberg
Rutten fastis s A bumiing g
Hauras kiintojaa Ahtojs - tai roykkidlautta
Open water Fracture 1
Gppet vatten <110 | +—+spricka 1
Avovesi Repesma
Very openice Fracture zone 1
Mycketspridd drivis  1-3/10 | g/ Omrdde med sprickor
Hyvin harva ajojaa Repeamavyshyke b
Open ice Estimated ice edge 64
Spridd drivis 4-6/10 | _ _ Uppskattad iskant
Harva ajojss Arvioitu j&3n reuna 1
Close ice Ieebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE® isbrytare ( * coordinerande) 1
Tihea ajojsa Jaanmurtaja ( * koordinaattori) |
Very close or compactice o Water temperature isotherm *C)
Mycket tat / kompakt drivis® “9%/10|~ 2_# Vattentem peraturisoterm (°C) 1
Hyvin tihes ajojad Veden l5mpstian tasa-arvoksyrs (°C) Assistance Restrictions, FINLAND |
Consolidated ice Mean water temperature i Finland i Suomi
S EE | Gl Port Minimum ice class and tonnage | _ First day of validity | 63°—
Vhteenjsatynyt ajojas Meriveden pintalampotilan keskiarvo Hamn Minsta isklass och tonnage | Datum for ikrafttradande
A (1971~ 2000) satama ahimmiisjsdluokka ja -kantavuus 1
_ eckeb o Tornio, Kern, Oulu 1A, 4000 01 |
138 paksuus (cm) Razhe, Kalajoki 1A, 2000 01
Kokkola, Pietarsaari 14, 2000 -02.C 1
I I I T I I Vaasa IC, 2000 X
H  Restrictions to Navigation, SWEDEN ] Kaskinen 5 03 E
g Ruotsi istii ] 1, 2000 dwt -01-26 i
Port Miniceclass | Min tonnage First day of vali Pori, Rauma s 2019-03.25
H Hamn Minisklass | Min tonnage | Datum for ikrafttradande : 2019-0325 62
satama Min jasluokka | Min kantavuus Forby, Kantvik = 20150325
[ Karlsborg 1A 4000 dwt 2019-02.06 Koverhar, Lappohja, Inkoo, 1
H Holmsund-Harmasand 1 2000 dwt 2019-03-25 Helsinki, Skaldvik, Loviisa, - 2019-03-18 4
Mussalo, Kotka
& i 18 2000 dwt 20190121 -
Lol _ Hamina z 20150325 g
= Finnisn 1
61° 61°
[ IZMAYLO 1
L VYBORG 1
r Ghandisllen 1
I Mkt 4
4 os10 ==L
L . oBol Tyters
Vaisdlo Mol Tyers iphdd
r Seeks B ~g0 Lues MUDYUG |
[ . ¥Bogei \ qr PETEBBURG b
r © Keistinehama| RUZENSHTERN -
 rebicken 59°
ferisad g
58°
57°
Karlchag 1
‘ 55
/%’ ]
Windsde 54|
11° 5 1 16° 16° AT 18° 19° 20° 21° 22° 23° 2: 25° 26° 27° 28° 29° 30° 1
AR AN AT WA A S Y £ O T 1 VN VANV N I AT S
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the | - Fartyg hamnar med assi viken ska, vid passage av laituden | Aluksen, joka on matkalla Pohianiahden satamaan, jossa on voimassa avustusrajoitus, on yit3essaan
Iatitude 60°00'N, feporttheir nationalty, name, port of destination, ETA and speed to ICE INFO on VHF [ 60°00N, for ofarten il ICE INFO pa VHF-kanal 78 eller per | leveysasteen 60°00N, tentava talvilikenneohjeen mukainen imoitus ICE INFO:lle VHF-kanavalla 78 tai
channel 78. This report can also be given direety by phone +46 10 492 7600. telefon +46 10 492 7600 punelimitse +46 10 492 7600
Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before Fartyg destinerade il hamnar pa Bottenviken ska, 20 nautiska mil fore Noravalens fyr, rapportera Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
Nordvalen lighthouse on VHF channei 67. enligtinstruktionerna for vintersjofarten til Bothnia VTS pa VHF-kanal 67. talviikenneohjeen mukainen imoitus Bothnia VTS:le VHF-kanavalla 67
The traffic inthe Quark P of use from 1 February 2019. TSS Norra Kvarken temporart aviyst from kI 00:00 UTC den 1 februari 2019 och tils vidare — dock | Reittjakojarjestelma Merenkurkussa on tilapaisesti poissa kaytosta 1. helmikuuta alkaen.
Iangst t.o.m. 6 maj 2019.
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= s R T R e T EEEn mme s e EEEmEEE
lce type Concentration|  Symbols [ o 2 e 2 s o) 300
Istyp Koncentration|  Symboler 1
satyyp Peittévyys Merkinnat
Ice free Brash ice barrier
isrite - Y Stompisvall bt
Jsston sohjows
New ice (<5 cm) Rafte 1
Nyis (< 5 cm) 7-10/0| AR Hopskjuten is i
Uusi jaa (< 5 cm) Paallekkain ajautunut jaa
Nilss, grey ice (5-15 cm) Ridged or hummocked ice 1
i o LR BV b e
Ohut tasainen jaa (5-15 cm) Ahtautunut tai réykkioitynyt jaa |
Fastice Strips and patches |
Fastis 10/10 OO stringar av drivis
Kiintojas Ajojisnauhoja -
65
Rotten fast ice Floebit, floeberg
Rutten fastis = A bumiing A
Hauras kintojsa Ahtojsa- i roykkislautts
Open water Fracture 1
Oppet vatten <1/10 —+—+—spricka o
Avovesi Repesms
Very openice Fracture zone 1
Mycketspridd drivis  1-3/10 | Omrade med sprickor
Hyvin harva sjojss Repesmavychyke 1
Open ice Estimated ice edge 64°-
Spridd drivis 4-8/10 — = Uppskattad iskant
Harva sjojss Arvioitu gén reuna ]
Close ice Icebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE* isbrytare ( * koordinerande] 1
Tihes sjojsa Jssnmurtaja ( * koordinaattori) |
Very close or compactice o Water temperature isotherm (C)
Mycket tat / kompakt drivis® “3+/10|“~ 2_/ Vattentemperaturisoterm (€} 1
Hyvin thes siojsé Veden lsmpsitian tasa-arvolyes (°C) Assistance Restrictions, FINLAND |
Consolidsted ice Mesn water temperature i Finland Suomi
it BB | GRS Port Minimum ice class and tonnage | _ First day of validity | 63°—|
Vhteenjastynyt ajojas Meriveden Gtilan keskiarvo Hamn Minsta isklass och tonnage Datum for ikrafttradande
P (1971- 2000) satama Vahimmaisjaluokka ja -kantavuus 1
stjocklek (cm} Tornio, Kem, Oulu 1A, 2000 dwt X |
138n paksuus (cm) Raahe, Kalajoki 1A, 2000 dwt 01
Kokkola, Pietarsaari 1A, 2000 dwt -02-C §
T I I — I I SUNDSVALL Vaasa 11, 2000 dwt -04-C
H Restrictions to Navigation, SWEDEN Koskinen 5 os 1
Sverige - Likennerajoitukset, Ruotsi i - “0s04
port Minice class [  Min tonnage First day of v Pori, Rauma - 2015-03-25 1
L Hamn Minisklass | Mintonnage |Datum for ikrafttradande = 20190325 62>
satama Min jsgluokka| Min kantavuus Forby, Kantvik - 2015-0325
M Karlsborg-Lulea A 2000 dwt 2019-04-02 Koverhar, Lappohja, Inkoo, 8
I I 2000 dwt 20190002 Helsinki, Skaldvik, Loviisa, 2 2019-03-18 |
Mussalo, Kotka
& I ic 2000 dwt 2015-08-02 3
Lol Hamina B 20150325 g
i Fiorish ]
61 61
Rodiier
i oy (OB T sowr
Vaindlo  Mal Tyters v,
= Vigrund
L Scenda Biom
“WV;,% E . *Bae IVAN KRUZENSHTERN 1
o] omazva ]
505
56°
vensers N |
ORGA 57
— 55
54°
12 1 14° 15° 16° 1 18° 19° 20° 21° 22° 23° 2: 25° 26° 272 28° 29° 30° 1
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Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the Fartyg hamnar med assi: viken ska, vid passage av latituden | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa avustusrajoitus, on ylittdessaan
latitude 60°00'N, report their nationality, name, port of destination, ETA and speed to ICE INFO on VHF |  60°00°N, for jof 1ill ICE INFO p& VHF—kanal 78 eller per leveysasteen 60°00'N, tehtava talvilikenneohjeen mukainen ilmoitus ICE INFO:lle VHF-kanavalla 78 tai
channel 78. This report can also be given directly by phone +46 10 492 7600. telefon +46 10 492 7600. puhelimitse +46 10 492 7600.
Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before Fartyg destinerade till hamnar pa Bottenviken ska, 20 nautiska mil fore Nordvalens fyr, rapportera Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
Nordvalen lighthouse on VHF channel 67. enligt instruktionerna for vintersjofarten till Bothnia VTS p& VHF-kanal 67. talvilikenneohjeen mukainen iimoitus Bothnia WTS:lie VHF-kanavalla 67.
The traffc inthe Quark p of use ffom 1 February 201, TSS Norra Kvarken temporart aviyst from k| 00:00 UTC den 1 februari 2019 ochtills vidare - dock | Reittjakojarjestelma Merenkurkussa on filapaisesti poissa kaytosta 1. helmikuuta akaen.
langst to.m. 6 maj 2010
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Ice type Concentration Symbols A o o o9 230 Py o 5 5 30
Istyp Koncentration Symboler g
astyypl Peittivyys Merkinnt
Ice free Brash ice barrier
Isrite - Y stampisvall e
sston sohjovyo
New ice (<5 cm) Rafte: 1
Nyis (<5 cm) 7-10/10| MM Hopskiuten is i
Uusi 83 (< 5 cm) Pasliekicin sjoutunut j53 [ROTTEN
Nilas, grey ice (5-15 cm) Ridged or hummocked ice I g
Tunn jamnis (s15cm) 9-10/20] A Valar eller upptomad is
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkiditynyt jaa |
Fastice Strips and patches |
Fastis 10/10 0 Stringarav
Kiintojas Ajojasnauhoja Ny & 655
Rotten fast e Floebit, floeberg EN ICE|
po oy I Il EN CE] TEN ICE] ]
Hauras kiintojs Ahtojss- tai roykkislautta SKELLEFTEAo, OTSO*
Open water Fracture b
Oppet vatten <1/10 —+—+—spricka |
Avovesi Repeama
Very openice Fracture zone 1
Mycket spridd drivis  1-3/10 | Ormrade med sprickor
Hyvin harva sjojas Repesmavyohyke
Open ice Estimated ice edge 64°-
Spridd drivis 4-8/10 — = Uppskattad iskant
Harva ajojés Arvioitu ja&n reuna
Close ice Icebreaker ( * coordinating) ROTTI
Tat drivis 7-8/10 | ATLE® isbrytare (* koordinerande) 1
Tihes sjojas Jaanmurtaja ( * koordinaattori) |
Very close or compact ice o Water temperature isotherm (°C)
Mycket £t/ kompakt drivis® ~9%/10|7™ 2 Vattentem peraturisoterm (°C) ORNSROLDSVIK, it Helsmgallan 1
Hyvin tines ajojss Veden am pstilan tasa-arvokiyrs (°C) sfven A, PR | |
Consolidated ice @ Mean water temperature o T b Assistance Restrictions, FINLAND
semmanfrusendrivis 010 Vivattnets . i i iktioner, Finland tusrajoi Suomi 63
Vhteenjastynyt ajojas Meriveden pintalsmpstilan keskiarvo rommngs e fnfmum fce class and tonnage | First day of validity |
e thickness fem) 18720005 Hamn Minsta isklass och tonnage Datum for ikrafttradande
Istjocklek (cm) faN d Satama Vahimmaisjaaluokka ja -kantavuus Voimaantulopéivd |
188n paksuus (cm) i 5 Tornio, Kemi, Oulu 1A, 2000 dwt 2019-04-10
I T T T T T SONDSALL ‘3 Raahe, Kalajoki 1A, 2000 dwt 2019-01-30 B
i 7 ~ N Kokkola, Pietarsaari 1B, 2000 dwt 2019-04-29
H  Restrictions to Navigation, SWEDEN oo / \oam = e d
= UOTS! Kaskinen - 2019-03-27 |
Port Minice class | Min tonnage First day of vali = 50150804
H Hamn Minisklass | Min tonnage  |Datum for ikrafttradande . el - 20190325 62
satama Min jasluokka | Min kantavuus i 1 = 20190325
[Karisborg-Luled n 2000 dwt 2019-04-29 i Forby, Kantvik = 2019-03-25 1
L Koverhar, Lappohia, Inkoo, i
joto Helsinki, Skldvik, Loviisa, = 2019-03-18
F e Mussalo, Kotka 1
L i Hamina - 2019-03-25 |
Fimmish
61 61
+ \UPUNKT 1
[ NTALD 1
jendal PORVOO oy
- o TURKU Borzi 1
L jesato ]
N
o osLo| <Lotm | g s —5
ooy, 6° s 7 = X
L AR T Porkiala oBol) Tyt |
2 oBol
Nessarg 1
i ]
1 L0 -l
Iwﬂ e Hecudsigs
N 9
T b Landiont (
\ Kopparst. \ 1
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57°
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F el J
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Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply shall, when passing the Fartyc hamnar med assit viken ska, vid passage av latituden | Aluksen, joka on matkalla i satamaan, j on ylittaessaan
latitude 60°00'N, report their nationality, name, port of destination, ETA and speed to ICE INFO on VHF |  60°00'N, for jof il ICE INFO p& VHF—kanal 78 eller per leveysasteen 60°00'N, tehtava talvilikenneohjeen mukainen iimoitus ICE INFO:lle VHF-kanavalla 78 tai
channel 78. This report can also be given directly by phone +46 10 492 7600. telefon +46 10 492 7600 puhelimitse +46 10 492 7600.
Vessels bound for ports in the Bay of Bothnia shall report to Bothnia VTS 20 nautical miles before Fartyg destinerade tiil hamnar pa Bottenviken ska, 20 nautiska mil fore Nordvalens fyr, rapportera Aluksen, joka on matkalla Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava
Nordvalen lighthouse on VHF channel 67. enligt instruktionerna for vintersjofarten till Bothnia VTS pa VHF-kanal 67. mukainen VTSilie VHF-
The traffic in the Quark o of use from 1 February 2019. TSS Norra Kvarken temporart aviyst from kI 00:00 UTC den 1 februari 2019 och tls vidare — dock | Reittjakojarjestelma Merenkurkussa on tilapaisesti poissa kaytosta 1. helmikuuta alkaen
tangst Lo.m. 6 maj 2019
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- L5 1
Ice type Concentration Symbols hee 17 18° 19° 20° o1° 9o 250 o o 5o o o o o
Istyp Koncentration Symboler g
Jastyyppi Peittivyys inni THIS IS THA LAST ICE CHART OF THE SEASON
_— T —— DETTA AR DEN SISTA ISKARTAN FOR SASONGEN
isrite < Y stempisvall TAMA ON KAUDEN VIIMEINEN JAAKARTA = 66
Jagiton Sohjovyd [Karlsborg. o
New ice (<5 cm) Rafted ice 1
Nyis (<5 cm) 7-10/10| MM Hopskiutenis i
Uusi jaa (< 5 cm) pallekkain ajautunut jaa
Nilas, ey ice (5-15 cm) Ridged or hummocked ice 1
Tunn jsmnis (s15cm) 9-10/20| A Valar eller upptomad is
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkiditynyt jaa |
Fastice Strips and patches ‘ ouft i
Fastis 10/10 0O Stringar av drivis + Norstiomsgind / / 5\3{@“‘“
Kiintojss Ajoisinauhoja 4 /] / oLy =
Rotten fast ce Floebit, flocberg Sybpimnd / /
Rutten fastis 2 A buming / 1
Hauras kiintojs Ahtojss-tai roykkislautta /
Open water Fracture Bribesd 1
Oppet vatten <1/10 —+—+—spricka |
Avovesi Repesma
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g/ Omrdde med sprickor CALAJOKD
Hyvin harva sjojas Repeamavyshyke 1
Open ice Estimated ice edge 64°-
Spridd drivis 4-8/10 — = Uppskattad iskant
Harva ajojéd Arvioitu ja&n reuna 4
Close ice Icebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE® isbrytare ( * koordinerande) 1
Tihes sjoja Jasnmurtaja ( * koordinaattori) |
Very close or compact ice o Water temperature isotherm (°C)
Mycket tat / kompakt drivis? ~3%/10|"” 277 Vattentemperaturisoterm (°C) 1
Hyvin ties ajojss Veden lmpétilan tasa-arvokiyrs (°C)
Consolidated ice Mean water temperature Assistance Restrictions, FINLAND
Vhteenjastynyt ajojas Meriveden pintalsmpatilan keskiarvo T Minimum fce class and tonnage | First day of vaidity |
Ice thickness (cm) o7 2000l Hamn Minsta isklass och tonnage | Datum for ikrafttradande
Itiockick lem) Satama ja -kantavuus siva i
Jan paksuus (em) Tornio, kemi, Oulu, Raahe, _ .
T ; ; ; ; ; Kalajoki, Kokkola, Pietarsaari 20130513 g
L Restrictions to Navigation, SWEDEN ::?:fne" - igﬁg‘;ﬁ ]
= RUGHES - 2019-04-04 4
Port Minice class | Min tonnage First day of validity Pori, Rauma, UusTkaupunK,
H Hamn Minisklass | Min tonnage |Datum for ikrafttradande Forby, Kantvik = 2019-03-25 62
satama Min jsaluokka | Min kantavuus i Koverhar, Lappohja, Inkoo,
= = = ke Helsinki, Skdldvik, Loviisa, - 2019-03-18 1
H Mussalo, Kotka 4
Hamina i 2019-03-25
F The Saimaa Canal will be opened to traffic on 17th May. q
| Saima kanal dppnas for trafik den 17 maj. |
|Saimaan kanava avataan likenteelle 17. toukokuuta.
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The traffic separation scheme in the Quark has been taken into use again on 7" | Trafiksepareringssystemet i Kvarken har igen tagits i bruk den 7 maj. Reittijakojarjestelma Merenkurkussa on otettu jalleen kayttoon 7. toukokuuta.
May.

©FMI & SMHI

ISSN: 1796-0185

93 | Page



Aker Arctic Technology Inc 31.12.2020 1
K451 / A/ Approved Aker ArCtIC

FHl ICE CHART J01912.15
SMHI Iskarta - Jaakartta No. 18

= bo 5L, e
Ice type Concentration Symbols 6 170 18° 19° 20° 21° P 230 40 P 260 o7 0g° 290 30°
Istyp Koncentration Symboler
Jagtyyppi Peittéivyys Merkinnt 1
tee free Brash ice barrier
Isfritt = Y stampisvall 66°
Jastén Sohiowyd
New ice (<5 cm) Rafted ice 1
Nyis (<5 cm) 7-10/10| ML Hopskjuten is |
Uusi 8 (<5 em) Pasliekksin ajautunut 43
Nilas, grey ice (5-15 cm) Ridged or hummecked ice g
Tunnjamnis (5-15cm) 9-10/10| MM Vallar eller upptornad is
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkioitynyt jas g
Fastice Strips and patches |
Fastis 10/10 OO strangar av drivis
Kiintojaa Ajojdanauhoia 65°-
Rotten fast ice Floebit, floeberg
Rutten fastis a A sbuming 8
Hauras kiintojsa Ahtojss- tai roykkiolautta
Open water Fracture 1
Gppet vatten <110 | —— spricka 1
Avovesi Repeami
Very open ice Fracture zone 1
Mycketspridd drivis  1-3/10 | 7 Omréde med sprickor
Hyvin harva ajojaa Repesmavyahyke b
Openice Estimated ice edge o
Spridd drivis 4-6/10 | — — Uppskattad iskant e
Harva ajojaa Anvioitu jgan reuna 1
Closeice Icebreaker (* coordinating)
Tat drivis 7-8/10 | ATLE* isbrytare (* koordinerande) 1
Tihea ajojsa Jasnmurtaia (* koordinaattori) |
Very close or compactice Water temperature isotherm (C)
Myckettat/ kompakt drivis? " 9+/10| 22 \attentemperaturisoterm 'C) g ( 1
Hyvin tihes sjojas Veden lampstilan tass-arvokayra (1C) B “'"':-" \ |
Consolidated ice i Mean water temperature Ao
Sammanfrusen drivis Tivattnets o
(1971-2000) R
- e Ehickness {cm) Assistance Restrictions, FINLAND
20. Istjocklek (cm) e Rl sidrisle 1
Jaan paksuus (cm) Port imun ice class and tonnage |
T I I I T I Hamn Minsta isklass och tonnage Datum for ikrafttradande
H Restrictions to Navigation, SWEDEN tama shimmsis}asluokka ja kantavuus i v E
Sverige - Li Ruotsi Tornio, Kemi, Oulu 11, 2000 dwt 2015-12-15
Port Minice class | Min tonnage First day of validity Saimaa, Saimaan kanava 1, 1300 dwt 2019-12:09 1
H Hamn Minisklass | Mintonnage | Datum for Finnish Wayavrasto)|- G0
satama Min jssluokka | Min kantavuus i
[ karlsborg w 2000 dwrt 20151207 1
H aisn i 1
erbebors
i
F61° gt/ 12
+ GAVIE HAMINA 1
Fredrich
L S e 4o J
w3 Take O\ | Goeland
o Eoide G2 S ) < =60
5 _ _Redier o Bol Tyters_— {W?;m 4
Han — .
- 3 7 ey |
Naisaar \ i
T o Eamis )
) ) om (& oo N |
P e Pakisk i
597
LARIESTAD OYELOSUND! 1
'NORRKOPI} |
5g°-
sos \ ‘ ]
SHGA — 57"
56°
55+
54
[ 10° 11° 12° 13° 14° 15° 16° 172 18° 19° 20° 242 22¢ 23° 24° 25° 26° 27 28° 29° 30° 1
S S O A O Y T NS 5O A O AN AN AW
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg destinerade il hamnar med assistansrestriktion i Boﬁnlska viken ska, vid | Aluksen, joka on matkana Pohjaniahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, enligt ir 60°00'N, tehtava talvilikenneohjeen
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 78 eller per |elefon +46 10 492 7600 mukalnen |1monus ICE INFO:lle VHF -kanavalla 78 tai puhel\mllse +46 10 492
be given directly by phone +46 10 492 7600. 7601
Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska,|
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia 20 nautiska mil fore Nordvalens fyr, rapportera till Bothnia VTS pa VHF-kanal 67. | Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall give an advance report to Bothnia VTS 20 nautical miles before Nordvalen Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava ilmoitus
Lighthouse on VHF channel 67 Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185
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- L L 5 . L L ., W U
Ice type Concentration Symbols hee 1 18° 1 20° 21° 20 23° 24° o5e 270 30°
Istyp Koncentration Symboler g
Jaityyppi Peittavyys inné
Ice free Brash ice barrier &
Pt : Y stampisa 9531
Jaatsn Sohjovyo
New ice (<5 cm) Rafted ice 1
Nyis (<5 cm) 7-10/10| MM Hopskiutenis A
Uusi jaa (< 5 cm) pallekkain ajautunut jaa
Nilas, grey ice (5-15 cm) Ridged or hummaocked ice g
Tunn jsmnis (s15cm) 9-10/20| A Valar eller upptomad is
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkiditynyt jaa |
Fastice Strips and patches |
Fastis. 10/10 OO stringar av drivis
Kiintojas Ajojasnauhoja =l
65
Rotten fast ice Flocbit, flocberg
Rutten fastis s A buming g
Hauras kiintojaa Ahtojas- tai roykkid lautta
Open water Fracture 1
Oppet vatten <1/10 —+—+—spricka |
Avovesi Repesma
Very openice Fracture zone 1
Mycketspridd drivis  1-3/10 | g Omide med sprickor
Hyvin harva ajojas Repeamavyshyke b
Open ice Estimated ice edge -64°-
Spridd drivis 4-8/10 — = Uppskattad iskant
Harva ajojéd Arvioitu ja&n reuna 4
Close ice Icebreaker ( * coordinating)
Tt drivis 7-8/10 | ATLE® isbrytare ( * koordinerande) 1
Tihe sjojsa Jasnmurtaja ( * koordinaattori) |
Very close or compact ice " 2 Water temperature isotherm (°C)
: 1is -94/10|— 5 « i
Mycket t3t/ kompakt drivis  Vattentemperaturisoterm (€) GRNSHO P
Hyvin tihed ajojs Veden lsmpotilan tasa-arvokiyr (C) i
o N 1
Consolidated ice Mean water temperature Angermasiiven © B
sommanrosendrvs 910 | @D yroers i ‘ 63
Vhteenjastynyt ajojas Meriveden pintalampatilan keskiarvo
. (1971 - 2000) 1
lce thickness (cm) Assistance Restrictions, FINLAND
;SU_MHE: (:m‘) ) r, Finlan Suomi 1
8n pakeuus fem. Port Minimum ice class and tonnage First day of validity i
I I I I I Hamn Minsta isklass och tonnage Datum for ikrafttradande
L Restrictions to Navigation, SWEDEN satama ja-kantavuus | voimaantulopiiva E
Sverige — Li Ruotsi Tornio, Kemi, Oulu 1,2000 dwt 2019-12-27
I-Port Min ice class | Mintonnage | First day of validity Raahe, Kalzjoki, Kokkola, 1
Hamn Minisklass | Mintonnage |Datum for ikrafttradande d Dietareaari 11,2000 dwt: 2019-12-27 .
[Msatama Min jailuokka | Min kantavuus | Voimaantulopaivé Sairmas, Saimasn kanava i, 1300 dut P CE AT 62
|- ARLsBORG SKELLEFTEHAMN [ 2000 dwt 20191207 " 5 1
T 3006wt T
ANGERMANALVEN i sl 20200102 | 1
Ll (sotarsve borg |
1o 61°
L BORG |
TSE
F Grundaled S5 SKOLDVIE 1
F g N} 1
G
[ - A% \ 1
) Gosl
60° suu-m-m,;, i
L ¢ Bl Ty |
[ 'UST-LUG.
© NARVA i
~59°]
58>
| g7e.
- —7° | 1
OmdssE GO @ | 56°-
ELATEDA 1
552
54°<
[ 10° 112 12 13°* 14° 15° 1 18° 19° 20° 21° 22° 23° 24° 25° 26° 27 28° 29° 30° 1
T O O O O T O T T T T T T A I B I

Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply
shall, when passing the latitude 60°00'N, report their nationality, name, port of
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also|
be given directly by phone +46 10 492 7600.

Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia
shall report to Bothnia VTS 20 nautical miles before Nordvalen Lighthouse on VHI
channel 67.

Fartyg destinerade till hamnar med asslsiansresmktmn i Eollnlska viken ska, vid

Aluksen, joka on matkalla Pch]anlahden satamaan, jossa on voimassa

passage av latituden 60°00'N,

till ICE INFO pa VHF-kanal 7E eller per |elefcn +46 10 492 7600

Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska |

20 nautiska mil fore Nordvalens fyr, rapportera till Bothnia VTS pa VHF-kanal 67.

Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava ilmoitus

Bothnia VTS:lle VHF-kanavalla 67.

60°00°N, tehtava talviliikenneohjeen
mukainen nmmtus ICE INFO! Ile VHF-kanavalla 78 tai puhel\mllse +46 10 492
7600.

Partly based on EU Copernicus data

©FMI & SMHI
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- L L 5 . L L ., W U
Ice type Concentration|  Symbols l16° Y 18e 19° 0° o1e D0 05¢ o4° o5e ee L 30°
Istyp Koncentration Symboler 4
Jaatyyppi Peittévyys inné 4
Ice free Brash ice barrier =
e . Y stampisa 905
Jaatsn Sohjovys
New ice (<5 cm) Rafted ice 1
Nyis (< 5 cm) 7-10/10| AR Hopskiutenis |
Uusijas (<5 cm) Paallekiain ajautunut j53
Nilas, grey ice (5-15 cm) Ridged or hummaocked ice g
Tunn jsmnis (s15cm) 9-10/20| A Valar eller upptomad is
Ohut tasainen ja (5-15 cm) Abtautunut tai raykkisitynyt j&a g
Fastice Strips and patches |
Fastis 10/10 0O stringar av drivis
Kiintojsa Ajojaznauhoja =l
65
Rotten fast ice Flocbit, flocberg
Rutten fastis = A ibumiing 1
Hauras kiintojaa Ahtojas- tai roykkid lautta
Open water Fracture 1
Oppet vatten <110 | +—spricka 1
Avovesi Repeams
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g7 Omiddemed sprickor
Hyvin harva ajojas Repeamavyshyke b
Open ice Estimated ice edge -]
Spridd drivis 4-6/10 | — _ Uppskattad iskant 2
Harva ajojss Arvioitu &3n reuna 1
Close ice Icebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE® isbrytare ( * koordinerande) 1
Tihe sjojsa Jasnmurtaja ( * koordinaattori) |
Very close or compact ice Water temperature isatherm (°C)
Myckett3t,/ kompakt drivis? “9#/10|~~ 22 Vattentemperaturisoterm °c) 1
Hyvin tihes ajojss Veden l8m pstilan tasa-arvokayrs (°C) i
Consolidated ice Mean water temperature
mantosengevs 1919 | D yuatiners 63
Vhteenjastynyt ajojas Meriveden pintalampatilan keskiarvo
R (1971 - 2000) |
lce thickness (cm) / Assistance Restrictions, FINLAND
;S'J_““"i  em) A Storkallez: i ; Finlan Suomi 8
j88n paksuus (em) ) \ - Port Minimun ice class and tonnage | First day of validity |
I I I I I / ) e Hamn Minsta isklass och tonnage Datum for ikrafttradande
H Restrictions to Navigation, SWEDEN RRIST Satama ja-kantavuus |  Voimaantulopaiva q
Sverige 1| Rugts] Kristines Tornio, Kemi, Oulu 1,2000 dwt 2019-12-27
I-Port Min ice class | Mintonnage | First day of validity Raahe, Kalzjoki, Kokkola, 1
Hamn Min isklass | Min tonnage | Datum for ikrafttradande Salgruid Dletaresari 11,2000 dwt 2019-12-27 .
[Msatama Min jailuokka | Min kantavuus | Voimaantulopaivé Sairmas, Saimasn kanava 1,300 dut T 62
|- [caRLsBORG SKELLEFTEHAMN [ 2000 dwt 20191207 " 5 1
ic 3006wt
| [tweermansven ” sl 0200102 J
L e |
1o 61°
L BORG |
TSE
r SKOLDVIE Rsk 1
I Py == Tk ) Kotti 1
&0 R Ll umm.wm; D ) = 60°-]
~Hlsiks "~ Kalbidagt P > =
o= e BN C N Ty
@ 3 “'“‘“"“ Ml r,,..., Vignugh = |
Srendka By _ UsT1c,
— < Bogskir g
Konds o
5 ERISTINERAMN Sl | © VAR J
OTTERBACERY 59
IARIESTAD |
b 40 P PARNU 1
% samdfan 1
i @ Kint 30
« Hrgher o R
58"
“Eolla o o g
SeLs |
57
* Olands S g 56>
55
54°<
[ 10° 112 12 13°* 14° 15° 1 72 18° 19° 20° 21° 22° 23° 24° 25° 26° 27 28° 29° 30° 1
S T T 0 R 1 1 VN S UNVRNTI IO I RTINS
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg destinerade till hamnar med asslstansresmktmn i Eollnlska viken ska, vid | Aluksen, joka on matkalla Pch]anlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, i 1| an 60°00°N, tehtava talviliikenneohjeen
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 7E eller per |elefcn +46 10 492 7600 mukainen nmmtus ICE INFO! Ile VHF-kanavalla 78 tai puhel\mllse +46 10 492
be given directly by phone +46 10 492 7600. 7600.
Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska |
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia 20 nautiska mil fére Nordvalens fyr, rapportera till Bothnia VTS pa VHF-kanal 67. | Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS 20 nautical miles before Nordvalen Lighthouse on VHI Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava ilmoitus
channel 67 Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185
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= ol L U e S e S e e e
lee type Concentration Symbols he° 17° 18° 19° 20° 21° 22° 23° 24° 25° 26° 27° 28° 29° 30°
Istyp Koncentration Symboler g
Jastyyppi Peittévyys Merkinnat
Ice free Brash ice barrier
Isfritt Y stampisvall 66
saaton sohjovyo
New ice (<5 cm) Rafted ice 1
Nyis (< 5 cm) 7-10/10| AN Hopskjutenis |
Uusijaa (<5 cm) pasllekicain ajautunt ja3
Nilas, grey ice (5-15 cm) Ridged or hummacked ice g
Tunn jamnis (515 cm)  9-10/10| MMM Valler eller upptornad is
Ohut tasainen ja (5-15 cm) Antautunut tai roykkigitynyt jaa g
Fastice Strips and patches |
Fastis 10/10 O strangar av drivis
Kiintojsa Ajojaanavhoja 65~
Rotten fast ice Floebit, flocberg
Rutten fastis A sbumiing g
Hauras kiintojaa Antojéa- tai rovkkislautta
Open water Fracture 1
Gppet vatten <110 | ——+—spricke |
Avovesi Repesma
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g7 omride med sprickor
Hyvin harva ajojéa Repeamavyohyke 1
Open ice -]
Harva sjojéa i
Close ice lcebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE* sbrytare  * koordinerande) b
Tihea ajojaa Jaanmurtaja ( * koordinaattori) |
Very close or compactice o _ Watertemperature isotherm (°c)
Mycket tat / kompakt drivis® ~ 310 | 2 vattentemperaturisoterm () oS 1
Hyvin tihes ajojsa Veden lsmpotilan tasa-arvokayrs (°C) i |
Consolidated ice Mean water temperature Anfermsssiven o
sammanfrusendrivis /20 Yivatinets 5-20] 63
Yhteenjaztynyt ajojza Meriveden pintalampatiian keskiarvo
(1971-2000) 8
e thickness fem}, Assistance Restrictions, FINLAND
Hicicn [(m: , ioner, Finland Suomi 1
8N pacsuus fem! Port Minimum n:ezlassandmnnage First day of validity |
| [ I I T e Hamn Minsta isklass och tonnage Datum for ikrafttradande
H Restrictions to Navigation, SWEDEN Satama ja kantavuus i i
ikti ige jof Ruotsi Tornio, Kemi, Oulu 1,2000 dwt 2019-12-27
[HPort Min ice class | Mintonnage | First day of validity Raahe, Kalajok, Kokkola, 1
Hamn Minisklass | Min tonnage |Datum fér ikrafttradande Dietarsaari 1, 2000 gk 2LR227 r
Satama Min jadluokka | Min kantavuus Saimaa, Saimaan kanava 1, 2000 dwt 20200105
- TEHAMN ] 2000 dwt 2013-12.07 Tornio, Kemi, Oulu 1B, 2000 dwrt 2020:02.03 g
F——— c 1300 dwt T DK Raahe 1,2000 dwt 2020.02-03
M 1 2000 durt The Saimaa Canal is closed for traffic. 1
| [ARISBORG SKELLEFTERAMN O 2000 dwr 20200202 Saima kanal ar stangd for trafik. i
I Swaien arime Admiization (SeFarerke) saimaan kanava on sulettu liikenteelta.
| RG] Finnish 2 R
L Blonsp 1
61° 1°
L Gavt HAMDA BORG |
oviiss  KOTKA Fredekebanss TSE.
ORSK.
60° g 60
o Sepeis ?
L ANET
L VASTERAS s
st
= KOPING, g
KRISTINERAMN Sillmse | * NARA 3
sop) 1
s o]
OTTERBACKEN 59
JARIESTAD OXELOSUND) |
NORRKOPT} |
RN
! 58°
- Hatsberget § ¥/ -
| #e foTEBORG wh | |
Trobagured £ § \
VENTSPLLS
¢ Me i
¢ = osKars| g y
Flyich g 1
| FGA 57°
56
55°
54°
10° o o o o o o o o 19° o 210 200 o 240 o 26° o og° o 30° R
b b b T b b b T T T T s e S e e
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg il hamnar med assistar i Bonmska viken ska, vid | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, rapps enligt 60°00'N, tehtava
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till IGE INFO pa VHF-kanal 78 eller per telefon +46 10 492 7600 mukalnen |Imc|tu5 ICE INFOI I\e VHF-kanavalla 78 tai puhellmnse +46 10 492
be given directly by phone +46 10 492 7600. 760
Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska,|
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia 20 nautiska mil fare Nordvalens fyr, rapportera till Bothnia VTS p& VHF-kanal 67. | Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS 20 nautical miles before Nordvalen Lighthouse on VHI Perameren satamaan, on 20 mpk ennen Nordvalenin majakkaa tehtava ilmoitus
channel 67. Bothnia VTS lle VHF-kanavalla 67.

Partly based on EU Copernicus data
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= N e e
lce type Concentration Ssymbols 162 W7e 3 = A BB & 3o 2 2 7 % B 3 50°
Istyp Koncentration Symboler g
Jaatyyppi Peittévyys Merkinnat
Ice free Brash ice barrier o
i . Y stampisul £
sastsn Sohjowys
New ice (<5 cm) Rafted ice 1
Nyis (<5 cm) 7-10/10| AR Hopskiutenis |
Uusi jaa (<5 cm) pasllekkain ajautunut ja3
Nilas, grey ice (5-15 cm) Ridged or hummocked ice g
Tunn jamnis(s-15cm)  9-10/10| MM Vallar eller upptornad is
Ohut tasainen ja (5-15 cm) Abtautunut tai roykkioitynyt ja3 g
Fastice Strips and patches |
Fastis 10/10 00 strangar avd
Kintojss Ajojaznauhoja =
65
Rotten fast ice Floebit, floeberg
Rutten fasts = A bumiing 1
Hauras kiintojaa Ahtojsa- tai roykkisleutta
Open water Fracture 1
Gppet vatten <110 | +—spricka 1
Avovesi Repesms
Very openice Fracture zone 1
Mycket spridd drivis 1-3410 Omrade med sprickor
Hyvin harva ajojaa Repeamavyohyke b
Open ice Estimated ice edge S _64°-]
Spridd drivis 4-6/10 | _ _ Uppskattsd iskant
Harva ajojss Arvioitu 33n reuna 1
Close ice Icebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE sbrytare | * koordinerande) 1
Tines ajojss Jaanmurtaja ( * koordinaattori) |
Very close or compactice o Water temperature isotherm (°C)
Mycket tat / kompakt drivis® ~3%/10|~ 2_# Vattentemperaturisoterm (°C) oRNSHO 1
Hyvin tihes ajojés Veden [am pstilan tasa-arvokéyrs (°C)
Consolidated ice Mean water temperature Angermsiiven 0
s | G e
Vhteenjsatynyt ajojsa Meriveden pintalampotilan keskiarvo
. (1971 -2000) 1
lce thickness (cm) Assistance Restrictions, FINLAND
;stimk\ekk((mz , ioner, Finlan: tusrajoi Suomi 1
8n paksuus fem. Port ‘Minimum ice class and tonnage First day of validity i
| i I I I p— Hamn Minsta isklass och tonnage Datum for ikrafttradande
L Restrictions to Navigation, SWEDEN 1| | satama sisjaaluokka ja -kantavuus | Voimaantulopaiva g
Sveriger=11 Ruets! Tornio, Kemi, Oulu 1A, 2000 dwt 2020-02-15
I-Port Min ice class | Mintonnage | _First day of validity Raahe 1B, 2000 dwt 20200215 1
[ |Hamn Minisklass | Min tonnage | Datum for ada Kalajoki, Kokkola, Pietarsaari 1,2000 dwt 202002-15 62°
satama Min jadluokka | Min kantavuus Vaas 112000 dwt TR
|- caRisBoRG SKELLEFTEHAMN B 2000 dut 20200200 The Saimaa Canalis closed for traffic. 1
| [ANGERMANALVEN i Deay 202001-02 HUDIKSVALI Saima kanal ar stangd for trafik. ]
] 20000 Saimaan kanava on suljettu likenteelta.
|| Gerarmene) Finish g
L1 61°
L BORG |
TSE.
r SKOLDVIE 1
Bol fyte—— S et -
i KAPIT, E
R0 ol T/ PLAKQIN RG]
N b \j\ ]\ Custve,
i P 1
TALLINN © NARVA i
59°-]
58°-
57°H
56°
55°-
—— 54°
2 (74 19 20° 212 22° 23° 24° 25° 26° 27° 28° 29° 30° 1
Lo e P e e T e T i e i i it

Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply
shall, when passing the latitude 60°00'N, report their nationality, name, port of
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also|
be given directly by phone +46 10 492 7600.

Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel
67.

Fartyg destinerade till hamnar med assistansrestriktion i Bottniska viken ska, vid

Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa

passage av latituden 60°00'N, enligt for vir )
1ill ICE INFO pa VHF-kanal 78 eller per telefon +46 10 492 7600

Fartyg destinerade ill finska eller svenska hamnar i Kvarken och Bottenviken ska |
vid passage av latituden 63°15'N, rapportera till Bothnia VTS pa VHF-kanal 67

on d
mukainen ilmoitus IGE INFO:lle VHF-kanavalla
7600

60°00°N, tehtava

Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
Perameren satamaan, on yiittaessaan leveysasteen 63°15'N, tehtava ilmoitus
Bothnia VTS lle VHF-kanavalla 67.

78 tai puhelimitse +46 10 492

Partly based on EU Copernicus data
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Frr— F——— Symbols T e L e e e A S A T
Istyp Koncentration Symboler g
Jaatyyppi Peittévyys Merkinnat ‘ ‘ |

Ice free Brash ice barrier o
i . Y stampisul £
sastsn Sohjowys

New ice (<5 cm) Rafted ice 1
Nyis (<5 cm) 7-10/10| AR Hopskiutenis |
Uusi jaa (<5 cm) pasllekkain ajautunut ja3

Nilas, grey ice (5-15 cm) Ridged or hummocked ice g
Tunn jamnis(s-15cm)  9-10/10| MM Vallar eller upptornad is

Ohut tasainen ja (5-15 cm) Abtautunut tai roykkioitynyt ja3 g
Fastice Strips and patches |
Fastis 10/10 0O strangaravd

Kintojss Ajojaznauhoja =

65

Rotten fast ice Floebit, floeberg

Rutten fasts = A bumiing 1
Hauras kiintojaa Ahtojsa- tai roykkisleutta

Open water Fracture 1
Oppet vatten <110 | +—spricka 1
Avovesi Repesms

Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g7 Omidde med sprickor

Hyvin harva ajojaa Repeamavyohyke b
Open ice Estimated ice edge a4
Spridd drivis 4-6/10 | — _ Uppskattad iskant E
Harva ajojss Arvioitu 33n reuna 1
Close ice Icebreaker ( * coordinating)

Tat drivis 7-8/10 | ATLE® isbrytere (* koordinerande) 1
Tines ajojss Jaanmurtaja ( * koordinaattori) |
Very close or compactice o Water temperature isotherm (°C)

Mycket tat / kompakt drivis® ~3%/10|~ 2_# Vattentemperaturisoterm (°C) oRNSHO 1
Hyvin tihes ajojés Veden [am pstilan tasa-arvokéyrs (°C) i
Consolidated ice Mean water temperature Angermaniiven 0

g | G e
Vhteenjsatynyt ajojsa Meriveden pintalampotilan keskiarvo

. (1971 -2000) 1
lce thickness (cm) Assistance Restrictions, FINLAND

;stimk\ekk(cm) ioner, Finlan: tusrai Suomi 1
j88n paksuus (cm) Port ‘Minimum ice class and tonnage | First day of validity |
| i I I I p— Hamn Minsta isklass och tonnage Datum for ikrafttradande

L Restrictions to Navigation, SWEDEN | | Satama sisjaaluokka ja -kantavuus | Voimaantulopaiva E

Sveriger=11 Ruets! Tornio, Kemi, Oulu 1A, 2000 dwt 2020-02-15
I-Port Min ice class | Mintonnage | _First day of validity Raahe 1B, 2000 dwt 20200215 1
| [Hamn Min isklass | Min tonnage | Datum fér 3 d Kalajoki, Kokkola, Pietarsaari 1, 2000 dwt 2000.02-15 o
Satama Min jailuokka | Min kantavuus 3 Voaso 112000 dt 20300215 62

|- aRLsBoRG-SKELLEFTEHAMN B 2000 dut 20200200 The Saimaa Canalis closed for traffic. 1

ic 2000 6wt 20200224 HUDISVALL saima kanal ar stangd for trafik.

[ rousuno_susum = T —— Saimaan kanava on suljettu likenteelta. — ]

0 2000 6wt 20200304

H arome Aaminzvation g

L1 61°

r SKOLDVIE 1

i < Tiskeri___ "\ Gosland Seskar

i~ Rees @D semumydy 0
%o oo 2° Bl Ty
8100yl Tyrers Vigrend (T |
)\ Tustrved KAPITAN
PLAKHIN q
© NARVA 1
« Goteri 3%
—\ /,'H!k‘m-} 2 g
59°+
PARNU 1
58°-
57°H
56°
55°-
| 54°
2 1i7s 19 20° 212 22° 23° 24° 25° 26° 27° 28° 29° 30° 1
Lo e P e e T e T i e i i it
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg destinerade till hamnar med assistansrestriktion i Bottniska viken ska, vid | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, enligt for vir ) j on ] 60°00°N, tehtava talvilil j
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 78 eller per telefon +46 10 492 7600 mukainen ilmoitus ICE INFO:lle VHF-kanavalla 78 tai puhelimitse +46 10 492
be given directly by phone +46 10 492 7600. 7600.
Fartyg destinerade ill finska eller svenska hamnar i Kvarken och Bottenviken ska |
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia vid passage av latituden 63°15'N, rapportera till Bothnia VTS pa VHF-kanal 67. Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel Perameren satamaan, on ylittaessaan leveysasteen 63°15'N, tehtava ilmoitus
67. Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185
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- L L 5 . L L ., W U
Ice type Concentration Symbols hee 1 18° 1 20° 21° 20 23° 24° o5e 270 30°
Istyp Koncentration Symboler g
Jaityyppi Peittavyys inné
Ice free Brash ice barrier &
Pt : Y stampisa 9531
Jaatsn Sohjovyo
New ice (<5 cm) Rafted ice 1
Nyis (<5 cm) 7-10/10| MM Hopskiutenis i
Uusi jaa (< 5 cm) pallekkain ajautunut jaa
Nilas, grey ice (5-15 cm) Ridged or hummaocked ice g
Tunn jsmnis (s15cm) 9-10/20| A Valar eller upptomad is
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkiditynyt jaa |
Fastice Strips and patches |
Fastis. 10/10 OO strangar av drivis
Kiintojas Ajojasnauhoja =l
65
Rotten fast ice Flocbit, flocberg
Rutten fastis s A buming g
Hauras kiintojaa Ahtojas- tai roykkid lautta
Open water Fracture 1
Oppet vatten <1/10 —+—+—spricka |
Avovesi Repesma
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 Omrade med sprickor
Hyvin harva ajojas Repeamavyshyke b
Open ice Estimated ice edge -64°-
Spridd drivis 4-8/10 — = Uppskattad iskant
Harva ajojéd Arvioitu ja&n reuna 4
Close ice Icebreaker ( * coordinating)
Tt drivis 7-8/10 | ATLE® isbrytare ( * koordinerande) 1
Tihe sjojsa Jasnmurtaja ( * koordinaattori) |
Very close or compact ice Water temperature isotherm (°C)
Myckett3t,/ kompakt drivis? “9#/10|~~ 22 Vattentemperaturisoterm °c) 1
Hyvin ties ajojss Veden lmpétilan tasa-arvokiyrs (°C)
Consolidated ice Mean water temperature
sommanrosendrvs 910 | @D yroers 63
Vhteenjastynyt ajojas Meriveden pintalampatilan keskiarvo
. (1971 - 2000) 1
lce thickness (cm) Assistance Restrictions, FINLAND
;S'J_““i k (m‘l ; Storkallgs Finlan Suomi 8
8n pakeuus fem. Port Minimum ice class and tonnage First day of validity i
I I I I I Hamn Minsta isklass och tonnage Datum for ikrafttradande
L Restrictions to Navigation, SWEDEN satama uokka ja -kantavuus | Voimaantulopaiva E
Sverige — Li Ruotsi Tornio, Kemi, Oulu 1A, 2000 dwt 2020-02-15
[|Port Min ice class | Min tonnage First day of validity Raahe 1B, 2000 dwt 2020-02-15 1
Hamn Min isklass | Min tonnage | Datum for ikrafttradande a Walajoki, Kokkola, Pietarsaart 1, 2000 dwt ST .
[Msatama Min jailuokka | Min kantavuus | Voimaantulopaivé Voata 112000 dht 2020 D215 62
|- [caRisBORG SKELLEFTEHAMN B 2000 dwt 20200202 The Saimaa Canal s closed for traffic. 1
| |Homsunp-HusuM ‘C Liogdw 2020-03-04 Saima kanal ar stéingd for trafik. |
L] 2000 dwt Saimaan kanava on suljettu liikenteelts.
[ B 2000 dwt 20200304 ey i
et e AaminTatn (] e
1o 61°
[ SKOLDVIK i |
2 Toi (6 b g ﬂ i
sy~ Kalvidaer €D Suwna-wh@ {@E&j 60
Rodr o Bl T/ o
. Vo Mal rn.., Vigrund| k2
Srenska Biemm w"’"‘“
" < Bogskr Fuga Lokt Sk 4
[ o o vamva ]
~59°]
58>
« Osterzam e 1
SRIGA =/=—51"
@ 1
55°
54°<
10 112 12 13°* 14° 15° 16° I 18° 19 20° 21° 22° 23° 24° 25° 26° 27 28° 29° 30° 1
T O O O O T O T T T T T T A I B I

Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply
shall, when passing the latitude 60°00'N, report their nationality, name, port of
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also|
be given directly by phone +46 10 492 7600.

Fartyg destinerade till hamnar med asslsiansresmktmrl i Eollnlska viken ska, vid
passage av latituden 60°00'N,
till ICE INFO pa VHF-kanal 7E eller per |elefcn +46 10 492 7600

Aluksen, joka on matkalla Pch]anlahden satamaan, jossa on voimassa

1| awn 60°00°N, tehtava talviliikenneohjeen
mukainen nmmtus ICE INFO! Ile VHF-kanavalla 78 tai puhel\mllse +46 10 492
7600.

Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska |

Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel
67.

vid passage av laituden 63°15'N, rapportera fil Bothnia /TS pa VHF-kanal 67

Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
Perameren satamaan, on yiittaessaan leveysasteen 63°15'N, tehtava ilmoitus
Bothnia VTS lle VHF-kanavalla 67.

Partly based on EU Copernicus data

©FMI & SMHI ISSN: 1796-0185
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= ol L U S e e e e
lee type Concentration Symbols he° 17° 18° 19° 20° 21° 22° 23° 24° 25° 26° 27° 28° 29° 30°
Istyp Koncentration Symboler e
Jastyyppi Peittivyys Merkinnat
Ice free Brash ice barrier
Isfritt 3 Y stampisvall 667
saston sohjowyo
New ice (<5 cm) Rafted ice b
Nyis (< 5 cm) 7-10/10| AN Hopskjutenis J
Uusijaa (<5 cm) pasllekicain ajautunut j53
Nilas, grey ice (5-15 am) Ridged or hummocked ice !
Tunn jamnis (515cm)  9-10/10| MMM Valler eller upptomad is
Ohut tasainen jaa (5-15 cm) Antautunut tai roykkigitynyt jaa !
Fastice Strips and patches |
Fastis 10/10 OO strangar av drivis
Kintojsa Ajojaanauhoja 65~
Rotten fast ice Floebit, floeberg
Rutten fastis . A isbumiing e
Hauras kiintojaa Antojéi- tai rovkkislautta
Open water Fracture 7
Gppet vatten <110 | ——+—spricke A
Avovesi Repedma
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g7 omride med sprickor
Hyvin harva ajojaa Repeamavyohyke 5
Open ice . o]
Spridd drivis 4-6/10 3 Reklola i
Harva sjojéa KORKOLA i
Karleby
Close ice Icebreaker ( * coordinating)
Tat drivis 7-8/10 | ATLE™ sbrytare ( * koordinerande) 1
Tihea ajojsa Jaanmurtaja (* koordinaattori) sad J
TSR | e oo WS ERSE isotherm (°¢) pialln
Mycket tat / kompakt drivis® ~ 9710~ 227 vattentemperaturisoterm *c) X §
yvin thes ajoiss Veden lampotian tasa-arvalcayra (°C) i [ROTTEN ICE] ]
Consolidated ice Mean water temperature ey
Sammanfrusendrivis /2% Yevattnets 63
Yhteenjagtynytajojaa Meriveden pintalémpatian keskiarvo
(1971-2000) i
el thickness fem}. Assistance Restrictions, FINLAND
Hikies ((m: , ;, Finland Suomi 1
28 pasuus fem Port Minimum ice class and tonnage First day of validity i
| [ I I T o Hamn Minsta isklass och tonnage Datum for ikrafttradande
H Restrictions to Navigation, SWEDEN ) N Satama uokka ja -kantavuus Voimaantulopaiva g
g Ruotsi Tornio, Kemi, Oulu 1A, 2000 dwt 20-02-1:
[HPort Min ice class | Mintonnage | First day of validi Raahe 1,2000 dwt 202003-30 1
Hamn Minisklass | Min tonnage | Datum for ikrafttradande Valajoki, Kokkola, Pietarsaart 112000 dt 20700530 .
[Msatama Min jadluokka | Min kantavuus Giva Voata i, 2000 70715 62
-LULEA B 2000 dwt 2020-02-02 |Saimaa, Saimaan kanava 11, 2000 dwt 2020-03-30 4
[HARAHOLMEN-SKELLEFTEHAMN ic 2000 dwe 20200331 s The Saimaa Canal has been opened to traffic on 30th March.
M O 2000 awrt 20200504 Saima kanal har Gppnats for trafik den 30 mars. 1
L Swaden varime Aamimaten (SEFaan) saimaan kanava on avattu liikenteelle 30. maaliskuut: d
Finnish Agency (Viyia
r SODEREAMY| 7
L Blonep d
61° 1°
L Gavt HAMINA i
oviisa  KOTKA Fredekebams)
L Lovica d
A
L s
1 Gostt
Fe0° e
[ o Rodm Bl T
i : . 3¢ e s Ty Vit
L VASTERAS Srvna B s w y e
r e g e P o) i Lo \x;;,\’—\,_/ .
F ° KRISTINEHAMN - - TALTEN Sillmse
g QI““ 1
/ Ristma 59°
{ HAAPEALY
PARNY 1
Vilsndi 5, A
o 4
[J
58
P R 4
bk~ © Rabm
/ 4
NELS Mq\rag\ d
SRIGA 57°H
567
55
54
o o o 20° o 200 o 240 o 26° o 0g° o 30° 1
e e e T T P e T T T T T
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg il hamnar med assistar i Botlnlska viken ska, vid | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, rapportera enligt 60°00'N, tehtava
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 78 eller per telefon +46 10 492 7600 mukalnen |Immtu5 ICE INFOI I\e VHF-kanavalla 78 tai puhelwmllss +46 10 492
be given directly by phone +46 10 492 7600. 760
Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska,|
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia | vid passage av latituden 63°15'N, rapportera till Bothnia VTS pa VHF kanal 67. | Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel Perameren satamaan, on ylittaessaan leveysasteen 63°15'N, tehtava ilmoitus
67. Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185
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= L . L .,
Ice type Concentration|  Symbols 162 W7e 18° 19° 20° 01e e P Pry o7 0g° 30°
Istyp Koncentration Symboler 4
Jaatyyppi Peittévyys Merkinnat |
Ice free Brash ice barrier 2
i . Y stampisel <H
sastsn Sohjovys
New ice (<5 cm) Rafted ice 1
Nyis (< 5 cm) 7-10/10| AR Hopskiutenis |
Uusi a8 (<5 cm) pasllekkain ajautunut jas
Nilas, grey ice (5-15 cm) Ridged or hummocked ice g
Tunn jamnis (s15cm) 91020 MK vallar ller upptornad s
Ohut tasainen ja (5-15 cm) Abtautunut tai roykkiotynyt ja3 g
Fastice Strips and patches |
Fastis 10/10 0O strangar av drivis
Kintojss Ajojaanauhoja ol
65
Rotten fast ice Floebit, floeberg
Rutten fastis = A bumiing 1
Hauras kiintojaa Ahtojss- tai roykkisautta
Open water Fracture 1
Oppet vatten <110 | +—spricka 1
Avovesi Repesms
Very openice Fracture zone Ulkoklls = g
Mycket spridd drivis 1-3/10 | g7 Omidde med sprickor @ RALAIOKI
Hyvin harva ajojaa Repeamavyshyke b
Open ice Estimated ice edge -]
Spridd drivis 4-6/10 | — — Uppskattad iskant L
Harva ajojss Arvolts 38 reuns 1
Close ice ebreaker (* coordinating)
Tat drivis 7-8/10 ATLE'myem(-mmmmmq 1
Tihes ajojas Jasnmurtaja ( * koordinaattori) |
Very close or compactice Water temperature isotherm (C)
Myckettat/ kompakt drivis? *3#/10|~ 227 Vattentemperaturisoterm (°C) 1
Hyvin tihes ajojad Veden Im pstian tasa-arvokayrs (°C) |
Consolidated s Mean water temperature
sommanivosendrvis 910 | @D vrtners 637
Vhteenjsatynyt ajojas Meriveden pintalampotilan keskiarvo
. (1971 -2000) 1
ce thickness (cm) Assistance Restrictions, FINLAND
;st).ﬂ:klt(:m) ; Finlan Suomi 1
j88n paksuus (cm) Port Minimun ice class andmnnage First day of validity |
I I I I I sonosHl Hamn Minsta isklass och tonnage Datum for ikrafttradande
L Restrictions to Navigation, SWEDEN : | | Satama éluokka ja -kantavuus | Voimaantulopéiva g
Sverigei=11 Rugts] d Tornio, Kemi, Oulu 1A, 2000 dwt 2020-02-15
I-Port Min iceclass | Mintonnage | _First day of validity Raahe 1,2000 dwt 202003-30 1
| [Hamn Min isklass | Min tonnage | Datum for L Kalajoki, Kokkola, Pietarsaari = 2020.04-14 o
Satama Min jailuokka | Min kantavuus Voasa = 2070.04.06 62
|- [carisBora e 2000 dwt 20200202 Risti i = 2020.04-14 i
| otk seeLcervenmn ic 2000 dwt 20200408 upmsvaLL 5 Varkaus, Kuopio, Silinjarvi, F— 0200530 |
B 2000 dwt 20200302 o Puhos, Joensuu
L] “Swedish Maritime Administration (siofarisverket | T Saimaan kanava, Lappeenranta, %0409 i
i soutseno, imatra - -
r SODERHAMN o The Saimaa Canal has been opened to traffic on 30th March. 1
| saima kanal har Gppnats for trafik den 30 mars. |
"~ Saimaan kanava on avattu liikenteelle 30. maaliskuuta.
Fe1° R iz s 61°
[ * Grundiallen | 5% 1
L Markat 3 |
DL, <
L a e o NG 1
. 5 . i, Va0 A 0]
[ i N i S 7
500 Ml Tyas Vignd PHTERBURG
r UsTLUG, il
r KRISTINEHAMN EhAKTA 1
L A 1
59, OTTERBACEEY 59°
L oo 1
= JARIESTAD OXELOSUND! |
PaRNU 1
56°-
PPy i
« Osterzarn 1
VENTSPILS Mﬂw\ |
SHIGA —— 87
Ameurags g
\ b Lizpaia 1
« Olands S 2 56
| 55
54°<
10° 11° 127 13° 14° 15° 1 IS 19° 20° 212 22° 23° 24° 25° 26° 27° 28° 29° 30° 1
S S T £ R VIR R ONTANTIN S VI AT
Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg destinerade till hamnar med asslslansres‘mk(mn i Bonnlska viken ska, vid | Aluksen, joka on matkalla Fohjanlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, ir 60°00°N, tehtave
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 78 eller per |elef(m +46 10 492 7600 mukainen |lrnonu5 ICE INFO! Ile VHF-kanavalla 78 tai puhel\mnse +46 10 492
be given directly by phone +46 10 492 7600. 7600.
Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska|
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia vid passage av latituden 63°15'N, rapportera till Bothnia VTS pa VHF-kanal 67. Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel Perameren satamaan, on ylittaessaan leveysasteen 63°15'N, tehtava ilmoitus
67. Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185

102 | Page



Aker Arctic Technology Inc 31.12.2020 1
K451 / A | Approved er Arctic

4l ICE CHART OS—
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= ol L U S e e e e
lee type Concentration Symbols le° 17° 18° 19° 200 2 22° 23° 24° 25° 26° o7° 28° 29° 30°
Istyp Koncentration Symboler e
Jastyyppi Peittivyys Merkinnat
Ice free Brash ice barrier
Isfritt 3 Y stampisvall 667
saston sohjowyo
New ice (<5 cm) Rafted ice ATLE 1
Nyis (< 5 cm) 7-10/10| AN Hopskjutenis J
Uusi j&a (<5 em) Pasllekksin ajautunut jas @
Nilas, grey ice {5-15 €m) Ridged or hummocked ice 5 !
Tunn jamnis (515cm)  9-10/10| MMM Valler eller upptomad is [ROTTEN ICH
Ohut tasainen jaa (5-15 cm) Antautunut tai roykkigitynyt jaa !
e W s . KONTIO* |
Fastis 10/10 OO strangar av drivis '\ Norstomser 1]
Kintoisa Aoisanauhoia x (e L 65
Rotten fast ice Floebit, floeberg 3
Rutten fastis . A buming TTEN ICE] B
Hauras kiintojaa Ahtojas- tai roykkiolautta KELLEFTEA ©
Open water Fracture G T
Gppetvatten <10 | ——+—spricks ROTTEN ICE J
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g7 omride med sprickor
Hyvin harva ajojaa Repeamavyohyke 5
Open ice o]
D Spridd drivis 4-6/10 it
Harva sjojéa d
Close ice Icebreaker ( * coordinating) 7
Tat drivis 7-8/10 | ATLE™ sbrytare ( * koordinerande) « o’k 1
Thes sjojss Sinemuraja ( * oordinsattor) 4° Nmﬂ,‘,l,n (Rlsnar e 20 ]
TSR | e oo WS ERSE isotherm ('¢) = 3o uwx#“ - Hesaglallas
Mycket tat / kompakt drivis® ~ 9710~ 227 vattentemperaturisoterm *c) e b
Hyvin thes sjojss Veden lampotilan tasa-arvokayra (°C) i Sydnﬂbm:m . &/J n@a |
Consolidated ice Mean water temperature Ange
Sammanfrusendrivis /2% Yevattnets 63
Yhteenjagtynytajojaa Meriveden pintalémpatian keskiarvo
(1971-2000) i
el thickness fem}. Assistance Restrictions, FINLAND
Fri “'“: { ; Finland Suomi b
28 pasuus fem Port Minimum ice class and tonnage First day of validity i
| [ I I T o Hamn Minsta isklass och tonnage Datum for ikrafttradande
H Restrictions to Navigation, SWEDEN ) 8 satama uokka ja -kantavuus | Voimaantulopaiva q
g Ruotsi Tornio, Kemi, Oulu 1A, 2000 dwt 20-02-1:

[HPort Min ice class | Mintonnage | First day of validi Raahe 1,2000 dwt 202003-30 1
Hamn Minisklass | Min tonnage | Datum for ikrafttradande Valajoki, Kokkola, Pietarsaart ~ 2070 DA 1% .
[Msatama Min jadluokka | Min kantavuus Giva Voata = 0700406 62
[KaRLSBOR ic 2000 durt 20200420 Kuopio, Silinjarvi, Puhos, b

Y 0 2000 dwt 20000623 B oensuu = 2OZ00124,
H Swmion arims Aamimzaten (SeFarene) Varkaus - 20200417 1
L Savonlinna, Ristiina = 20200414 d
i imatra, Joutseno, Lappeenranta, N 20200805 ]
“rme saimaan kanava
| =2 The Saimaa Canal has been opened to traffic on 30th March. |
Saima kanal har Gppnats for trafik den 30 mars.
Lo 2imaan kanava on avattu liikenteelle 30. maaliskuuta 61
| Finnisn a ]
F v Jd
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Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg il hamnar med assistar i Botlnlska viken ska, vid | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, rapportera enligt 60°00'N, tehtava
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 78 eller per telefon +46 10 492 7600 mukalnen |Immtu5 ICE INFOI I\e VHF-kanavalla 78 tai puhelwmllss +46 10 492
be given directly by phone +46 10 492 7600. 760
Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska,|
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia | vid passage av latituden 63°15'N, rapportera till Bothnia VTS pa VHF kanal 67. | Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel Perameren satamaan, on ylittaessaan leveysasteen 63°15'N, tehtava ilmoitus
67. Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185
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Istyp Koncentration Symboler e
Jastyyppi Peittivyys Merkinnat
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Nyis (< 5 cm) 7-10/10| AN Hopskjutenis \ o) ) d
Uusijaa (<5 cm) pasllekicain ajautunut j53 A 5N\ ¢ ERROTTEN ICL
Nilas, grey ice (5-15 am) Ridged or hummocked ice !
Tunn jamnis (515cm)  9-10/10| MMM Valler eller upptomad is
Ohut tasainen jaa (5-15 cm) Ahtautunut tai roykkiitynyt j&a !
Fastice Strips and patches |
Fastis. 10/10 OO strangar av drivis >
iintojéa ojasnauhoja " g OULU o,
Kintoj Ajof i = ¥ Uesare 65
Rotten fast ice Floebit, floeberg
Rutten fastis . A isbumiing e
Hauras kiintojaa Antojéi- tai rovkkislautta KELLEFTEA ©
Open water Fracture Gk T
Gppet vatten <110 | ——+—spricke A
Avovesi Repeams 3
B
Very openice Fracture zone 1
Mycket spridd drivis 1-3/10 | g7 omride med sprickor
Hyvin harva ajojaa Repeamavyohyke 5
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Open ice 3 o]
Spridd drivis 4-6/10 Rakkals i
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Close ice Icebreaker ( * coordinating) J
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Very close or compactice Water temperature isotherm (°C) il
Mycket tat / kompakt drivis® ~ 9710~ 227 vattentemperaturisoterm *c) RS 9
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Consolidated ice Mean water temperature Anformansiven o
Sammanfrusendrivis /2% Yevattnets 63
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H Restrictions to Navigation, SWEDEN ) N Satama luokka ja -kantavuus Voimaantulopaiva g
g Ruotsi Tornio, kemi 11, 2000 dwt 20-05-1:

[HPort Min ice class | Mintonnage | First day of validi Oulu 11, 2000 dwt 20200511 1
Hamn Minisklass | Min tonnage | Datum for ikrafttradande Haahe - 20700511 o
Satama Min jadluokka | Min kantavuus Kalajoki, Kokkola, Pietarsaari = 20200414

H - = Vaasa B 202004-06 g

Aéminstation Kuopio, Silinjarvi, Puhos, —
r soensuu - - 1
L Varkaus = 20200417 4
Savonlinna, Ristiina = 20200414
F “rme Imatra, Joutseno, Lappeenranta, —— b
[ Blossh Saimaan kanava - i i
The Saimaa Canal has been opened to traffic on 30th March.
Lo 2ima kanal har Gppnats for trafik den 30 mars. l-61°H
Saimaan kanava on avattu likenteelle 30. maaliskuuta
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Vessels bound for Gulf of Bothnia ports in which assistance restrictions apply Fartyg il hamnar med assistar i Botlnlska viken ska, vid | Aluksen, joka on matkalla Pohjanlahden satamaan, jossa on voimassa
shall, when passing the latitude 60°00'N, report their nationality, name, port of passage av latituden 60°00'N, rapportera enligt 60°00'N, tehtava
destination, ETA and speed to ICE INFO on VHF channel 78. This report can also| till ICE INFO pa VHF-kanal 78 eller per telefon +46 10 492 7600 mukalnen |Imo|tu5 ICE INFOI I\e VHF-kanavalla 78 tai puhelwmllss +46 10 492
be given directly by phone +46 10 492 7600. 760

Fartyg destinerade till finska eller svenska hamnar i Kvarken och Bottenviken ska,|
Vessels bound for a Finnish or Swedish port in the Quark or the Bay of Bothnia | vid passage av latituden 63°15'N, rapportera till Bothnia VTS pa VHF kanal 67. | Aluksen, joka on matkalla suomalaiseen tai ruotsalaiseen Merenkurkun tai
shall report to Bothnia VTS when passing the latitude 63°15'N on VHF channel Perameren satamaan, on ylittaessaan leveysasteen 63°15'N, tehtava ilmoitus
67. Bothnia VTS:lle VHF-kanavalla 67.
Partly based on EU Copernicus data ©FMI & SMHI ISSN: 1796-0185
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APPENDIX 3: SUMMARY OF THE ASSISTANCE EVENTS

Icebreaker Assistance: winter 2018-2019

PERIOD | PORT_Group | LED | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
N 1 No | 102 1 47 50 4
- Yes] 57 7 39 7 4
FIN 2 No | 86 0 56 9 21
~ Yes| 2 0 1 0 1
FIN 6 No| 20 2 9 6 3
1 ~ Yes| O 0 0 0 0
SWE 1 No | 131 4 69 15 43
~ Yes| O 0 0 0 0
SWE 2 No | 44 5 33 2 4
~ Yes| O 0 0 0 0
SWE 3 No| 17 0 17 0 0
~ Yes| O 0 0 0 0
N 1 No| 99 0 31 55 13
- Yes| 173 4 123 29 17
FIN 2 No | 177 8 82 63 24
~ Yes| 126 9 106 4 7
FIN 3 No | 175 0 131 36 8
- Yes| 5 0 5 0 0
EIN 4 No| 76 2 39 22 13
_ Yes| O 0 0 0 0
FIN 5 No | 963 27 717 152 67
2 ~ Yes| 4 0 4 0 0
FIN 6 No | 449 18 270 111 50
_ Yes| 49 1 35 5 8
SWE 1 No| 58 0 25 19 14
~ Yes| 83 2 55 2 24
SWE 2 No| 58 1 31 20 6
~ Yes| 65 4 56 2 3
SWE 3 No | 265 0 218 43 4
- Yes] 17 0 17 0 0
SWE 4 No | 151 12 112 17 10
~ Yes| 2 1 1 0 0
N 1 No| 81 0 23 46 12
- Yes| 149 2 104 31 12
FIN 2 No| 95 0 24 70 1
- Yes| 239 25 175 12 27
FIN 3 No | 281 8 212 51 10
~ Yes| 15 0 13 0 2
FIN 4 No | 122 4 47 43 28
_ Yes| O 0 0 0 0
FIN 5 No | 1468 31 1127 220 90
3 ~ Yes| O 0 0 0 0
FIN 6 No | 465 20 331 93 21
- Yes| 1 0 1 0 0
SWE 1 No| 90 9 49 15 17
- Yes| 26 1 15 B 7
SWE 2 No| 83 8 54 16 5
~ Yes| 37 5 29 0 3
SWE 3 No | 254 3 208 35 8
~ Yes| 1 0 1 0 0
SWE 4 No | 146 2 116 14 14
~ Yes| O 0 0 0 0
N 1 No | 106 1 40 53 12
- Yes| 142 5 96 25 16
FIN 2 No | 160 7 56 81 16
~ Yes| 240 20 171 19 30
FIN 3 No| 97 0 79 15 3
~ Yes| O 0 0 0 0
FIN 4 No| 57 2 30 14 11
_ Yes| O 0 0 0 0

a FIN 5 No| 91 0 78 11 2
~ Yes| O 0 0 0 0
FIN 6 No| 51 0 44 5 2
- Yes| O 0 0 0 0
SWE 1 No | 133 5 72 21 35
~ Yes| 27 1 22 1 3
SWE 2 No | 68 2 51 10 5
~ Yes| 26 3 23 0 0
SWE 3 No| 89 1 84 4 0
~ Yes| 1 0 1 0 0
N 1 No | 191 2 106 64 19
_ Yes| 40 0 31 2 7
FIN 2 No | 190 12 115 32 31
- Yes| 47 B 41 1 2

5 SWE 1 No| 63 8 25 8 22
~ Yes| O 0 0 0 0
SWE 2 No | 25 2 23 0 0
~ Yes| O 0 0 0 0
SWE 3 No| 6 0 6 0 0
~ Yes| O 0 0 0 0
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PERIOD | PORT_Group | LED | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
EIN 1 No | 173 5 69 69 30

- Yes| 80 6 69 3 2

EIN 2 No | 135 11 99 16 9

- Yes 0 0 0 0 0

1 SWE 1 No | 185 11 121 33 20
- Yes 0 0 0 0 0

SWE 2 No | 87 7 71 0 9

- Yes 0 0 0 0 0

SWE 3 No 6 0 6 0 0

- Yes 0 0 0 0 0

EIN 1 No | 130 2 48 59 21

- Yes| 111 4 88 10 9

EIN 2 No | 246 16 167 22 41

- Yes| 11 0 6 0 5

) SWE 1 No | 107 6 46 22 33
- Yes| 25 1 13 2 9

SWE 2 No| 52 7 40 0 5

- Yes| 13 0 13 0 0

SWE 3 No | 14 0 14 0 0

- Yes 0 0 0 0 0

EIN 1 No | 46 0 10 35 1

- Yes| 154 0 114 27 13

EIN 2 No | 313 19 176 92 26

- Yes 0 0 0 0 0

3 SWE 1 No | 84 7 39 16 22
- Yes| 32 2 21 3 6

SWE 2 No | 45 1 34 6 4

- Yes| 30 0 30 0 0

SWE 3 No| 38 0 38 0 0

- Yes 0 0 0 0 0

EIN 1 No| 61 0 9 51 1

- Yes| 184 4 135 34 11

EIN 2 No | 329 24 177 94 34

- Yes 1 0 1 0 0

a SWE 1 No | 154 11 89 22 32
- Yes 9 1 5 0 3

SWE 2 No | 43 6 33 0 4

- Yes| 10 0 10 0 0

SWE 3 No| 18 0 18 0 0

- Yes 0 0 0 0 0

EIN 1 No | 182 6 99 71 6

- Yes| 74 0 58 12 4

EIN 2 No | 27 7 16 3 1

- Yes| 33 1 31 1 0

5 SWE 1 No| 72 8 55 7 2
- Yes 0 0 0 0 0

SWE 2 No| 36 6 30 0 0

- Yes 0 0 0 0 0

SWE 3 No 3 0 3 0 0

- Yes 0 0 0 0 0
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APPENDIX 4: SUMMARY OF THE TOWING EVENTS

Icebreaker Towing: winter 2018-2019

PERIOD | PORT_Group | TOW | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
FIN 1 No | 155 7 83 57 8
~ Yes 4 1 3 0 0
FIN 2 No | 88 0 57 9 22
~ Yes 0 0 0 0 0
FIN 6 No | 20 2 9 6 3
1 ~ Yes 0 0 0 0 0
SWE 1 No | 131 4 69 15 43
~ Yes 0 0 0 0 0
SWE 2 No | 44 5 33 2 4
~ Yes 0 0 0 0 0
SWE 3 No | 17 0 17 0 0
~ Yes 0 0 0 0 0
FIN 1 No | 247 4 132 84 27
~ Yes | 25 0 22 0 3
FIN 2 No | 303 17 188 67 31
~ Yes 0 0 0 0 0
FIN 3 No | 180 0 136 36 8
~ Yes 0 0 0 0 0
FIN 4 No | 76 2 39 22 13
~ Yes 0 0 0 0 0
FIN 5 No | 967 27 721 152 67
2 ~ Yes 0 0 0 0 0
FIN 6 No | 497 19 305 116 57
- Yes 1 0 0 0 1
SWE 1 No | 134 2 74 21 37
~ Yes 7 0 6 0 1
SWE 2 No | 118 4 83 22 9
~ Yes 5 1 4 0 0
SWE 3 No | 282 0 235 43 4
~ Yes 0 0 0 0 0
SWE 4 No | 153 13 113 17 10
~ Yes 0 0 0 0 0
FIN 1 No | 201 2 103 75 21
~ Yes | 29 0 24 2 3
FIN 2 No | 291 23 161 82 25
- Yes | 43 2 38 0 3
FIN 3 No | 296 8 225 51 12
~ Yes 0 0 0 0 0
FIN 4 No | 122 4 47 43 28
~ Yes 0 0 0 0 0
FIN 5 No | 1468 31 1127 220 90
3 - Yes 0 0 0 0 0
FIN 6 No | 466 20 332 93 21
~ Yes 0 0 0 0 0
SWE 1 No | 116 10 64 18 24
~ Yes 0 0 0 0 0
SWE 2 No | 118 12 82 16 8
~ Yes 2 1 1 0 0
SWE 3 No | 255 3 209 35 8
~ Yes 0 0 0 0 0
SWE 4 No | 146 2 116 14 14
~ Yes 0 0 0 0 0
FIN 1 No | 228 6 118 78 26
- Yes | 20 0 18 0 2
FIN 2 No | 368 27 196 100 45
~ Yes 32 0 31 0 1
FIN 3 No | 97 0 79 15 3
~ Yes 0 0 0 0 0
FIN 4 No | 57 2 30 14 11
~ Yes 0 0 0 0 0

a FIN 5 No | 91 0 78 11 2
~ Yes 0 0 0 0 0
FIN 6 No | 51 0 44 5 2
~ Yes 0 0 0 0 0
SWE 1 No | 159 6 93 22 38
~ Yes 1 0 1 0 0
SWE 2 No | 93 5 73 10 5
~ Yes 1 0 1 0 0
SWE 3 No | 90 1 85 4 0
~ Yes 0 0 0 0 0
FIN 1 No | 226 2 132 66 26
~ Yes 5 0 5 0 0
FIN 2 No | 237 15 156 33 33
~ Yes 0 0 0 0 0

5 SWE 1 No | 63 8 25 8 22
~ Yes 0 0 0 0 0
SWE 2 No | 25 2 23 0 0
~ Yes 0 0 0 0 0
SWE 3 No 6 0 6 0 0
~ Yes 0 0 0 0 0
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PERIOD | PORT_Group | TOW | Total | Phase 0 & 1| EEDI-compliant | Non-compliant | N/A
EIN 1 No | 253 11 138 72 32

- Yes 0 0 0 0 0

EIN 2 No | 135 11 99 16 9

- Yes 0 0 0 0 0

1 SWE 1 No | 185 11 121 33 20
- Yes 0 0 0 0 0

SWE 2 No 87 7 71 0 9

- Yes 0 0 0 0 0

SWE 3 No 6 0 6 0 0

- Yes 0 0 0 0 0

EIN 1 No | 235 6 130 69 30

- Yes 6 0 6 0 0

EIN 2 No | 257 16 173 22 46

- Yes 0 0 0 0 0

) SWE 1 No | 132 7 59 24 42
- Yes 0 0 0 0 0

SWE 2 No 65 7 53 0 5

- Yes 0 0 0 0 0

SWE 3 No 14 0 14 0 0

- Yes 0 0 0 0 0

EIN 1 No | 187 0 111 62 14

- Yes 13 0 13 0 0

EIN 2 No | 313 19 176 92 26

- Yes 0 0 0 0 0

3 SWE 1 No | 116 9 60 19 28
- Yes 0 0 0 0 0

SWE 2 No 75 1 64 6 4

- Yes 0 0 0 0 0

SWE 3 No 38 0 38 0 0

- Yes 0 0 0 0 0

EIN 1 No | 208 2 112 82 12

- Yes | 37 2 32 3 0

EIN 2 No | 329 24 177 94 34

- Yes 1 0 1 0 0

4 SWE 1 No | 163 12 94 22 35
- Yes 0 0 0 0 0

SWE 2 No 53 6 43 0 4

- Yes 0 0 0 0 0

SWE 3 No 18 0 18 0 0

- Yes 0 0 0 0 0

EIN 1 No | 256 6 157 83 10

- Yes 0 0 0 0 0

EIN 2 No 60 8 47 4 1

- Yes 0 0 0 0 0

5 SWE 1 No 72 8 55 7 2
- Yes 0 0 0 0 0

SWE 2 No 36 6 30 0 0

- Yes 0 0 0 0 0

SWE 3 No 3 0 3 0 0

- Yes 0 0 0 0 0
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