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Aker Arctic

Shlp Design Arctic Engineering
Transport studies - Feasibility studies
Conceptual development - Pre-FEED engineering
CFD and FEM modelling - Offshore conceptual planning
Simulations - Simulations
Basic design engineering

Field Research Testing in Model and Fullscale
Ilce conditions - Ships
lce properties - Structures
Environmental studies - Offloading operations
Design basis development - Rescue and evacuation
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Objective of today’s presentation

To present the current status of
POLARIS and to offer some opinions
on updating the system
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POLARIS — where did it come from?
IACS |

IMO Polar Code:
Update on IACS Informal Working Group
Operational Limitations Context
Rolpindey MSC93: Agreement that limitations for operating in ice
November 2014 to be included on the Certificate

MSC93 proposed initial guidance on limitations for
operating in ice: Msc93/Wp.7/Add1, Para 10:

in order to include the operational limitations in ice in the certificate, the group included a
guidance in square brackets in part I-B of the draft Code, which will need to be further developed
in conjunction with section 1.5 of part I-A, before the adoption of the Code (see part I-B,

Additional guidance to chapter 1, Limiting ice capabilities for the Polar Ship Certificate). In this
context, the group noted that the observer from IACS stated that
IACS would be willing to undertake further work on the guidance
with the intention to submit a document to MSC 94. The group also
noted that some interested delegations would cooperate with IACS
on this necessary and urgent work.

| Aker Arctic
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Participants and structure of
informal group

Develop Technical Content

Technical Group

Develop Proposal
Review and Validate

IACS, Canada, Denmark,
Finland, Russia, Sweden

Informal CG

Technical Group:

Informal Correspondence Group: email group
consisting of volunteer members from MSC93 WG

Safer and Cleaner Shipping

POLARIS: Way Forward

POLARIS presents a risk assessment tool for
assessing operational limitations

* Links ice class and actual ice conditions

* Provides a framework for further enhancements
* Proposal offered for discussion at MSC94
* IACS continues to undertake validation work

* Feedback welcomed

Safer and Cleaner Shipping

Aker Arctic
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POLARIS — background, where to find it

POLARIS is contained within
MSC.1/Circ.1519

Background sits in INF paper
submitted to MSC.94 (INF.13)
“Technical Background to
POLARIS”

Technical Paper (ATC)
“Evaluating Risk and
Determining Operational
Limitations for Ships in Ice”
(Bond, Hindley, Kendrick,
Kamarainen, Kuulila)

0OTC-29143-MS
Evaluating Risk and Determining Operational Limitations for Ships in Ice

J. Bond, ABS; R. Hindley, Aker Arctic Technology Inc.; A. Kendrick, VARD; J. Kimardinen and L. Kuulila, Finnish
Transport Safety Agency

Copyright 2018, Offshora Technology Confarance
This paper was preparad for presantation at tha Arctic Tachnology Confarenca hald in Houston, Taxas, USA, 5-7 Novembar 2018

This paper was saiGclad for presentation by an ATC program commitice foliowing reviaw of information containad in an absiract submitiad by the authoe(s). Conterts of
the papar hava nat baan raviewad by the Ofshara Technology Confarence and are subjoct 1o COMaCion by the auhar(s). Tha matarial does not necessarly rafloct any
position of the Offshore Tachnology Canfarenca, its aficars, or members. EIGCHoNC eproducticn, dstibution, of Storaga of any Part of this Papar without the weisan

consant of tha Offshora Technology Confaranc is profibitad. Parmission 10 16produca in print is rastricted to an abstract of not More than 300 words; dlustrations may
0% ba copiad. Tha abswract Must CoRLaN CONSPICUOLS ACKNoWledgmant of OTC copyright.

|
Abstract

The IMO's International Code for Ships Operating in Polar Waters (Polar Code) entered in to force on 1
January 2017 and provides, for the first time, an international regulatory framework for ships operating in
Polar waters. In addition to technical regulations, the Polar Code requires that the Polar Ship Certificate
should reference a methodology to assess operational capabilities and limitations in ice: essentially setting
operational limitations for the specific ship navigating in Polar waters. The Polar Operational Limit
Assessment Risk Indexing System (POLARIS) has been developed as an acceptable methodology for
providing guidance on the operational limitations in ice of ships assigned different ice classes and has
been directly referenced by the IMO in the Polar Code. The system was developed as a collaborative
effort, drawing on operational and regulatory experience from industry and national administrations with
experience in setting navigational limitations for ice covered waters. This paper presents the technical
background behind the system and supporting information on its practical use both as a voyage planning
tool and as real-time guidance on assessing ice regimes ahead of the ship. Validation of the system in the
context of other existing regulatory requirements is discussed. The limitations of the system are explored
and commentary and proposals are provided on recc ded future enh

Introduction

Operators have often been faced with uncertainty when determining the safety level of their ships in ice.
Classification society rules provide various ice classes which set a certain strengthening requirement for
the ship's hull and propulsion machinery to mitigate ice impacts. However, relating the ice class and the
often-nominal ice thickness associated with it to actual ice conditions during navigation is problematic.
Historically then the art of operating safely in ice has relied on practical knowledge and comparisons
of successful and unsuccessful experiences. Article 234 of UNCLOS (UN,1982) allows coastal states to
enforce regulati for the pr ion of marine pollution in their exclusive economic zone (EEZ) in
particular where the presence of sea ice may cause exceptional hazards to navigation. Several coastal
administrations have initiated traffic operational limitations and restrictions for ships operating in their
territorial waters during the ice season, often using the ships ice class as a reference. The development of
the mandatory International Code for Ships Operating in Polar Waters (Polar Code) (IMO, 2015) prompted

Aker Arctic
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POLARIS —what it is

m Core of POLARIS is a set of Risk Index Values for each WMO ice type
and each ice class

= These are used to evaluate the risk of a ship operating in a certain ice

regime
I RISK INDEX VALUES (RIVs) for each Ice Type
ICE FREE NEW ICE GREY ICE GREY WHITE|THIN FIRST |THIN FIRST |MEDIUM MEDIUM THICK FIRST |SECOND MULTI YEAR |HEAVY
ICE YEAR1ST |YEAR2ND |[FIRSTYEAR |FIRSTYEAR |YEAR YEAR MULTI YEAR
‘ STAGE STAGE 2ND STAGE
PC1 2 2 2 2 2 2 1 1
PC 2 2 2 2 2 2 1 1 0
PC 3 2 2 2 2 1 0 -1
N (PCc4 2 2 1 0 1
kel (PCS j 1 0 -1
§ PC6 2 2 2 2 Rl's -1
=4 |pC7 2 2 2 1 1 4
= |ias 2 2 2 2 1 0
§ IA 2 2 2 1 0 ol
ol |IB 2 2 1 0 -1
= ic 2 1 0 =il
No Ice Class 1 0 -1

Aker Arctic
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POLARIS: Concept in one slide

RISK INDEX VALUES (RIVs) for each Ice Type
ICE FREE|NEW ICE|GREY GREY THIN THIN
FIRST
YEAR
2ND
STAGE

ICE REGIME

RIV’s assigned for ice class PC7:

RIO = (4X3) + (4 X ) +(1X_3)+(1X-3) 10% 10% Mult
. . . . 40% Thick first % % Multi yea
40% ice free + 40% thick first Yr+10% Second Yr+10% Multi Yr earice second ce
RIO= '2 40% Ice Free
RIOsHp Ice classes PC1-PC7
Outcome for PC7 ship in RIO20 Normal operation
thIS Ice reg”:ne = . -10sRIO<0 Elevated.op.erational
Elevated operational risk risk
RIO <-10 Operation subject to

special consideration™

Aker Arctic
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A deadline to work to: January 2021

GUIDANCE ON METHODOLOGIES FOR ASSESSING OPERATIONAL CAPABILITIES
AND LIMITATIONS IN ICE

1 The Maritime Safety Committee, at its ninety-fourth session
(17 to 21 November 2014), adopted the new chapter XIV of SOLAS and the International Code
for Ships Operating in Polar Waters (Polar Code), by resolutions MSC.386(94) and
MSC.385(94), respectively. In accordance with the Polar Code, new and existing ships
operating in polar waters shall have on board a valid Polar Ship Certificate establishing
operational limitations, including limitations related to ship structural ice capabilities.

2 The Polar Code also requires that information on ship-specific capabilities and
limitations in relation to the assessment required under section 1.5 of the Polar Code be
included in the Polar Water Operational Manual (PWOM).

3 The annexed guidance addresses the development of methodologies for the assessment
of operational limitations in ice which may be referenced on the Polar Ship Certificate and
which may form part of information on ship-specific capabilities and limitations included in
the PWOM.

- This guidance has been issued as "interim guidance” in order to gain experience in
its use. It should be reviewed four years after the entry into force of the Polar Code in order to
make any necessary amendments based on experience gained.

) In the meantime, Member States and international organizations are invited to report
on their experience with the use of the guidance to the Maritime Safety Committee under
the agenda item “Any other business".

6 Member States are invited to bring the annexed guidance to the attention of all parties
concerned.

Aker Arctic
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POLARIS — what it can become (?)

® Industry standard for evaluating safety levels / risks in ice

= A reference for regulators, administrations and others
interested in safety risks (insurers)

= A living system which responds to industry needs and
technology developments

m A tool to assist in ice
navigator training

= A support tool for company
seasonal voyage planning

m A support tool for selecting
a new ship’s ice class

y | Aker Arctic
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Some areas for improvement

= RIV updates
m Glacial Ice
® |cebreaker Escort

® | inear dependency on |
concentration

= | ow speed limit
® Propeller strength?

... feedback is needed!

Aker Arctic
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Previous data gathering (feedback) exercises

* Separate work by Kujala et. Al
(2015) at Aalto University in "
Analysis of a suitable ice class
of ship hull for Antarctic
operations” :

 Compared RIO determined £
from recorded ice conditions
(thickness / concentration) with
stress levels recorded by an

lce Load Monitoring System on
the SA Agulhas Il

Mumber of the measurement period

=—RI0PC3

; Aker Arctic
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Data analysis using AlS data and ice charts
ABS POLARIS: 2018 Transits
* Plots o e
- AIS track for the YAMAL is shown
on the images 3?&

- RIOs are for no escort

* NORDIC OLYMPIC

30

- On NSR from 23 Oct thru 2 Nov
- There was definitely a path 3 20 -0 0 10 20
through that did not require escort : ABS_FOLARIS RIOs for Nordic Oshima, 2018 z

« NORDIC OSHIMA
- On NSR from 29 Oct thru 6 Nov
- Definite path through that did not

require escort is evident
6006 1OO°E

Yépy: ol
%o ﬁ ‘ '. Q r"‘NV

{l

-‘, o‘
&

© American Bureau of Shipping. All rights reserved.

14 | Polar Operations Decision Making: A Tale of Two Ships

= Courtesy of ABS!




Previous data gathering (feedback) exercises

® Trialling of POLARIS in the Antarctic:

Prior to finalisation of POLARIS IAATO volunteered to trial the

system in the Antarctic
¢ Feedback on system
¢ Gather ice condition data
¢ 25 voyages, 10 ships

= Two follow-up seasons

Aker Arctic
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Examples of log books used:

= Developed under IACS ... cononsrison
= Reports gathered by LR T ——

Ship Name

= Data processed by VARD Marine | ==

IMO Number

Ship Type

Ice Class

Supplementary comments on the ship’s characteristics, if applicable

m (e.g. number of seasons ship has operated on route):

POLARIS

Polar Operatit Limit Risk Indexing System

ICE CONDITIONS LOG BOOK Voyage Plan
Description of itinerary (to include port of departure and planned intermediate calling points
as applicable):

SHIP’S NAME:

Authorisation

Name
Rank/Position

neviiona

" Aker Arctic
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Log b

ook content — introductory text

m POLARIS Ice Condition Reporting Log Book

Annex — Guidance on ice types and concentrations

Floe sizes & Ice types
o Total concentration of ics in area,
reported n tenths
A CaCbCe Partial concentration in tenths of thickest
(Ca), second thickest (Cb) and third thickest
(Cc) ice types with Ca, Cb, Cc 1/10 or
Ca Cb CC more. If only one thickness type 1s present.
Ca equals Ct and the second level is
left biank.
SO Sa &) Sc Sd SasbSc  Stage of development (age) of ice
concentration reported by Ca, Cb, Cc.
FaFbFc  predominant form of ice (Fioe size)
cormesponding to Sa, Sb and Se
S0Sd  Development stage (age) of remainig ice
types. So ifreported i a trace ofice type
thickeriokder than Sa. Sd s thmer ice type
‘which s reported when there are four or more
ice thickness types.
Fa Fb Fe sa so sc
JForm of ice (width) Stages of Development  (thickness cm)
0 Pancake 1 New <10
1 Bmsh 2 Nias <10
2 keCakes -<20m 3 Young -10-30
3 Smalfie -20-100m 4 Grey -10-15
4 Medumfioe -100-500m 5 Grey-white -15-30
5 BigFloe 500-2000m 6  Fistyear 30
6  VastFloe  -2-10km 7 ThinFistyear-White -30-70
7 GantFloe > 10km 1. Medum Firstyear -70-120
8 Fastice 4. Thick Firstyear ->120
9 lcebergs 7. oM
X NoFom 8 SecondYear no
C  keisinstips 9 Mutiyear detied
with concentration C Icebergs ranges
Note: All ages to the left of *~ are decoded
from the table as having "~

29-May-19

m POLARIS Ice Condition Reporting Log Book

The purpase of this log book is to record ice conditions encountered by vessels transiting in the
Arctic and Antarctic. The data gather will be used to validate the POLARIS (Polar Operational
Limit Assessment Risk Indexing System) decision making tool that is currently being considered

at the IMO.

Purpose

The intent is to encourage ship operators to provide "ground truth” data on their operations in ice
so that POLARIS suitably reflects the actual ice conditions being encountered. The intent of this
reporting is not to undermine operator’s decisions. The data gathered will be filtered and collated so
that individual cases will not be made available externally.

Authorship

This log book has been by IACS i iation of Ci Societies) to
validate POLARIS which originated from an IACS initiative. Comments and queries may be directed to
Rob Hindley, Lead-Specialist Arctic Technology at Lioyd's Register (rob.hindley@Ir.org).

Format & Instructions for use
This log book consists of three Forms:

Form A is a ship specific reporting form which includes general information on the ships
characteristics. This form need only be completed once.

Form B is a condition specific reporting form. This form is to be used to record ice conditions
encountered by the ship, as seen from the vessel's bridge. Form B should be completed by the
officer of the watch or their designate. As a guide it is thataFormBis B

«  Aminimum of once every watch (even when no ice conditions are present)

©  When entering ice

©  When operating in ice and the ice conditions ahead of the ship change sufficiently for the
officer of the watch to consider altering course or changing speed

However in order to reduce additional burden on the watch keeper reporting of the most significant

ice ions / events by the of the OOW is above all else.

Each time a Form B is a of the ice

as seen from the bridge should
be made and suitably cross-referenced to the Form B. Each time a Form B is completed and an ice
chart is available a copy of the ice chart should be attached to the Form B.

Form C is a feedback form. This form need only be completed once, is optional and provides an
opportunity to comment on challenges with recording / reporting of ice conditions during the
voyage and on use of this log book.

Aker Arctic
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Regular log — per hour (or when conditions change)

m POLARIS Ice Condition Reporting Log Book

Form B page 10f 2

To be completed when tactical ice operational decisions are made

m POLARIS Ice Condition Reporting Log Book

Form B page 20f2

Identification and presence of glacial ice

Ship Name Glacial Ice present? Yes )/ NoD
Observation ID # Digital photo /1D # How is glacial ice identified? | Historic knowledge of area [/ Visually from BridgelZl/ Other
tick applicabl ify):
Date Latitude [tick applicable] means [D(please specify):
Time (& Time Zone) Longitude
Type of glacial ice Trace [/Bergy Bit C/Icebergd]
Operational Conditions [tick alf
Comments from the Officer of the Watch
Activity/Operation
How would you describe progress made in this ice regime? [tick applicable]
Vessel Speed
tasy [0/ Steady, but cautious [ / Challenging [/ Difficult (0
Visibility
Did you alter your mode of operation with this ice regime?
Ice Conditions

Yes[J/NoJ  If yes, how?

[Remember % cover must add up to 100. Include open water]
Reduction in speed [  Speed reduced (c‘ |kno's
Floe size lee T % cover
yee Manoeuvre around ice floes 3
[tick one applicable] [enter % of each ice type in right column]
Otherld)  If so, specify:

Brash[D/ Smalld Open Water
MediumC/8ig=] New Ice General Comments
Vast/ Giant Grey Ice {10-15cm) Please make any further general on the ice below:

Grey-White Ice (15/30cm)
Roughness / Ridges Thin First Year Ice (17 Stage) (30-50am)
tick one applicable] Thin First Year Ice (2" Stage) (50-70cm)
NonelT/Lowd Medium First year Ice (1 Stage) ~ (70-100<m) Experience of personnel completing Form B
MediumZ)/High Medium First year Ice (2™ Stage)  (100cm-120cm) Please describe of p for ice areas etc.):

Thick First year Ice (120-200cm)
Ice Pressure Second Year Ice (200- 300cm)

Name
[tick one applicable] Old/Multi-year Ice (>300cm)
Nonel/Light] Old/Multi-year Ice (“ugly My") (> 300cm) Rank/Position
MediumZ/Intenseld TOTAL 100
Revision 1.0 FORM B Page 1of2 Rewvision 1.0 FORM B Page 20f2

Aker Arctic
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Voyage log and feedback

Form C this form is to be completed once for every voyage or season.

Comments on assessing ice conditions

Comments on using this Log Book

Other ¢ ] rec dati

Experience of personnel completing Form C

Please describe of ice areas etc.):

Name

Rank/Position

Aker Arctic
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Status of POLARIS updates

= No work is being done by IACS on updating POLARIS
® Technical team who worked on it are dispersed

= L imited work being done in academia to investigate
POLARIS’s validity

® This is the forum for feedback:
¢ Could we (ASBPIF) develop standard logbooks and reporting?
¢ Could the web portal be used to collect the logbooks / data?
¢ Could we (ASBPIF) embark on a small amount of work to
process the data so that it could be used by others to develop
updates to POLARIS?

b | Aker Arctic

29-May-19 The Ice Technology Partner



ASBPIF as a means to cooperate — some thoughts

= An opportunity for joint industry-administration cooperation
to report ice conditions and POLARIS outcomes

® Could some agreement be made between the Arctic States
for this?

= \WWhat is industry willing to contribute?

= |deally:
¢ Technical team or working group established to do this and to
report to ASBPIF
¢ Preparation of log books and reporting approach to be agreed
¢ Reporting of log books uploaded to ASBPIF web portal
¢ Data made available on the portal (in some kind of redacted
format?)

b | Aker Arctic
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Final Message

= MSC1.Circ.1519 is interim guidance, we
should be working now to get updates
ready for 2021 (20227)

m Updates will be dependent on:

¢ Sharing of practical operational data
between operators and administrations

+ Collection of data on operations, ice
conditions and damages

¢ Dedicated trials and measurements

¢ Systematic recording and reporting to
the IMO

¢ Cooperation!

Aker Arctic
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Copyright

Copyright of all published material including photographs,
drawings and images in this document remains vested Iin
Aker Arctic Technology Inc and third party contributors as
appropriate. Accordingly, neither the whole nor any part of this
document shall be reproduced in any form nor used in any
manner without express prior written permission and
applicable acknowledgements. No trademark, copyright or
other notice shall be altered or removed from any
reproduction.
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