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Lloyd’s Register’s Polar Code Certification Activity

o Approximately seven Polar Ship Certificates issued to date.

e 22 ongoing polar compliance assessments being completed by technical
support offices globally.

o The vessels vary from new/existing and Cat B & C (PST/no PST).

o Currently PSCs are only issued for Cat C existing vessels
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Steps to Polar Code Certification

o Confirm operating envelope

o Anticipate the operational limitations

o Pre-Audit the ship (gap analysis — for existing ships)

e Undertake Operational Assessment

o Update procedures (create PWOM)

o Install / upgrade equipment or systems(where appropriate)

o Submit the Operational Assessment report, PWOM, Ship Plans/Particulars and Equipment List
o Compliance assessment (and survey)

e Certification

Lloyd's Register



LR Resources & Web Portal Submissions

Operating Envelope Guidance and Template
By

Polar Code
Operating Envelope

for a safer world

Guidance note and template

Introduction

What is the operating envelope?

The operating envelope the of the range of conditions that the ship itself could be
subjected to during its intended polar operations. This is necessary for the design or enhancement of the
hull structure, as well as the selection or upgrade of equipment, and the definition of training requirements
or additional training for crew (as per the Polar Water Operational Manual).

Why is the operating envelope important?

The operating envelope identifies what conditions the ship is intended to operate in: they are the basis for
applying the requirements of the Polar Code and effectively set limitations for ship operation. If the
operating envelope is too broad, requirements for the ship, equipment and systems will be overly onerous. If
the operating envelope is too narrow, the ship may be overly restricted in terms of permissible operations in
polar waters.

Do I need an operating envelope?

The Polar Code does not require an operating envelope to be explicitly wmten However, implicitly the

operamng erwelope neads to be ined so that the ship's ics — such as the ice class; or the
for low - ¢an be defined. The operating envelope and this template

arez recummended means of approaching this definition activity in 2 structured manner.

Establishing the Operating Envelope
To establish the ship’s operating envelope, usa the following questions as a guide:

Area

What polar region will | be operating in, or do | anticipate operating in?

The area will be usad to identify relevant ice, temperature and metocean data. it will also be used to
determine the remoteness of the intended operations and the proximity of s=arch and rescue (SAR) support
infrastructure. Latitude will be usad to determine whether the ship will be exposed to extended periods of
darkness.

Examples: Arctic, High Arctic, Antarctic, Antarctic Peninsula or specific routes, port calls, shuttie service trade

Establish: Operating area, latitude range, routing

‘www.Ir.org/polarcode 1

Working together

Polar Code s
Operating Envelope: Guidare note and template
Version 1.0 September 2016

Operating Envelope Template

‘We've created 3 template to help you through the procass. Populate the template to develop an operating
envelope. If there are multiple operations you can use mutiple tables to collate data and then take the most
onerous case across all operations.

Antach supporting on SAR, and ice where possible. Thisis not 2
requirement but will be useful if the operating envelope is to be reviewed or revised during the later
operational assessment.

Polar region
(general routing
description):

Target port of call:

Latitude range:

Latitude range increased

for place of refuge:

SAR prasence on route:

www.lr.org/polarcode

Polar Code
Operating Envelope: Guidsnce note and template
Version 1.0 September 2016

Example: Summertime Trade to Baffin Island

Polar region Labrador Sea, Davis Strait. Baffin Bay, Milne Fort
(general routing

description):

Target port of call: Miine Port, Baffin island

Latitude range: Max. [atitude expected on apprasch to Milne inlet 73° north

Latitude range increased Mo, places of refuge are further south
for place of refuge:

SAR presence on route:  Description ar'.’aea.'esr SAR bases: Canadian Coast Guard Search and Rescue -

See A acr'ren' 1

Operating season: Mig-July to mid-October

Operating season
extension/margin:

+10 days margin (assume to late October)

wviveIr.org/polarcode
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Operational Assessment Guidance and Template
B e

Working together
for a safer world

Hazar didentified Polar Code requirement/ mitigation  Polar Code Risk Control Measure description Control Measure description Description of
requirement reference  Control *Equipment specification *QOperational procedure alternative
measure arrangement if
olar Code g
Operational Assessment appsed it
ICE INGESTION seawater supplies for machinery 6.3.1.3 v’ lce Class sea chest provided with baffle | PWOM includes advice on clearing of
Guidance note and template systems shall be designed to prevent plate, CW recirculation and steam. See | sea chests. See PWOM Division 2,
ingestion of ice, or otherwise Sea Chest Arrangement Drawing. Chapter 5.2
- arranged to ensure functionality.
Introduction 9 il
i . SNow Machinery installations and 63.1.1 v’ Deck side steam provided to enable PWOM includes advice to crew on
s the Operatonal Assesment? iated equi hall be clearing of ice and ke he effect of 2
The Oprational Assessment is the means through which the shipowner or operatar valuates how the ship's ACCUMULATION associated equipment sha learing of ice and snow. Intake the effect of ice accretion.
characteristics (either proposed or existing) in ination with the ship or company mitigats protected against the effect of snow louvres have trace heating. See Procedures include clearing ice and
the hazards of operating |n polar watars. It |sa ranew of the ship’s procedures and equipmant against the expectad accumulation, Winterisation Arrangement Plan. snow using steam hoses. See PWOM
Sons and the by the shipowner or operator in 3 formal way to enable Division 2. Chapter 5.1
mmdmmmhlmﬂlmlnmmmmmm vision 2, Chapter 5.
Why is the Operational Assessment required? SNOW INGESTION Machinery installations and 6.3.1.1 v’ Deck side steam provided to enable PWOM includes advice to crew on
Pa'ag'aphlsdmrolarcodereq\iesa\ Ope'aﬁoml/-\ssesnm tobe(arriedmninordamaad& . N N . . B
o o . 7 o shigs wil have I on the Polar Ship C , the associated equipment shall be clearing of ice and snow. Intake the effect of ice accretion.
Operational Assessment & required for all g,p& In 2ddition, paragraph 8.2.3.3 of the Code requires an assessment to protected against the effect of snow louvres have trace heating. See Procedures include clearing ice and
be 1o establish 2l resources following abandoning of ship. ingestion. Winterisation Arrangement Plan. snow using steam hoses. See PWOM
How does the Operational Assessment link in with the Polar Code prescriptive requirements? Division 2, Chapter 5.1
As in many cases the Polar Codz i for varying through an
operational procedure or the provision ol equipment — the Operational Assessment & also used to estabish when Low Machinery installations and 6.3.1.1 v’ d machinery ir limited. | PWOM includes advice on hazards
are used to meet Codk . The actiity of deciding how to meet the prascriptive requirements of TEMPERATURE associated equipment shall be Low temperature grease provided for | associated with increased viscosity of
the Polar Codz willkely involve many cisciplines from the shipowner or operator's staff and include: protected against the effect of exposed machinery installations. See liquids. See PWOM Division 2,
«  Discussions on previous, successful, mesns of mitigating the hazards freezing and increased viscosity of Winterisation Arrangement Plan. Chapter 5.3
« Feedback on functionality of existing equipment liquids,
«  Evaluation of trade-offs, for example, in the cost of equipment provision comparad with the use of arew for
certain tasks. Low Machinery installations and 6.3.1.1 v’ CW recirculation in sea chest with PWOM includes advice on sea chest
ris that the majority of the work to howthe iptive requi are tobe metis TEMPERATURE associated equipment shall be temperature controlled valve / temperature management. See
undertzken in advance and that the Opsrational Assessment is only used as 2 validation of the approaches dedided protected against the effect of monitoring provided. See CW system | PWOM Division 2, Chapter 5.2
upon. seawater intake temperature diagram.
How is the Operational Assessment used t 2
The OI;sanonal A;sm ot aporoved b; "v:r"&(mﬂum;m Hovaver, the flag Administration (or the Low Working liquids shall be maintained 6312 v’ \Exposed machinery installations limited. | PWOM includes advice on hazards
;{;ﬂ"‘m Organisation (70) 3"“;‘9 on behalf of the flag Administration) wil ikely wish to reviaw the outcome of the TEMPERATURE in a viscosity range that ensures Low temperature grease provided for | associated with increased viscosity of
rational Assessment in order
operation of the machinery. d machinery it jons. See liquids. See PWOM Division 2,
*  Determine Operational Limitations for the Polar Ship Centificate Winterisation Arrangement Plan. Chapter 5.3
« Verify that, through either equipment or procedures, Polar Codz hazards have been mitigated
= Verify that appropriate survival resources have been indudad on-board that align with the expacted
abandonment scenariols) ADDITIONAL
HAZARD

www.Ir.org/polarcode 1
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uidance on using POLARIS and setting Operational Limitations

Polar Code 2
Limitation Woeding for the Polar Ship Certificate: Guidance note
. Version 1.1 September 2016
Working together fersion 1.1 Septem

for a safer world

LQ Lloyd's Register
Marine

Polar Code
Limitation Wording for the Polar S| ifi Ice Condi

0 forice are set based on the ship's ability to function safely in ice. Because
the distribution of ice within regions and during seasons varies, so too do the concentrations of different ice

Operational Limitations on the Polar Ship Ce! ate

The following section contains background information and recommended wording to be used when
proposing operational limitations for the Polar Ship Certificate.

Guidance note

Arctic Technology Knowledge Sharing

How to use POLARIS

Release date: 10 Ma

What is POLARIS? — Inputs and output

ICE REGIME

(Local ice (ondmons)

Ice types in the ice regime

DECISION TO
RIO OPERATE

POLARIS RISK INDEX

SHIP'S ICE CLASS

Introduction

What are operational limitations?
Environmental conditions in polar regions vary significantly based on location and season, as do the risks
associated with operating there. In order to identfy, from a regulatory perspective, the limitations that the
ship has when operating in these conditions, the Polar Code requires operational limitations to be

ined in the and included on the Polar Ship Certificate. The limitations are
primarily linked with ship characteristics that have been selected by the owner/operator, implemented in the
ship design, and described on the Certificate (e.g. polar service temperature (PST), ice class).

Three limitations are induded on the Certificate:
* ice conditions
« low temperature
« high latitude

Why are operational limitations important?
As the operational limitations are included on the Polar Ship Certificate, they are a direct and tangible means
upon which operations should be planned and made. The operational limitations themselves are the
foundation for enabling the owner/operator and other interested parties — such as the administration,
national authorities, other regulatars, charterers and insurers — to understand what capabilties the ship has
to operate safely in polar envi . Therefore, these i ions may, in practice, have
implications in terms of the validity of insurance and the assignment of responsibility in the case of
accidents.

Who sets operational limitations?

The selection of the ship characteristics should be validated against the operating envelope (the intended
environmental conditions) as part of the opera(ional assessment. This ensures that there is evidence of due
process on the part of the ying suitable ship ics for the intended
environmental conditions. As a result of tms validation process, the ship characteristics (either existing or
proposed for a new design) may be used to anticipate what form the wording of the limitations will take on
the Certificate. This is a useful exerdise to undertzke, as it means that the owner/operator can anticipate the
contant of the Cemﬁcate and propose what Ilmltanons the ship should have Ahﬂough itis the responsibility
of the flag or their 0 enter on the Centificate,
itis the ility of the to the d and sat ship
characteristics that vill enable the ship to function safely in the operating envelope. Consequently, it is the
owmer/operator who proposes the operational limitations as part of the output of the operational
assessment.

It is, therefore, that, at the of the the following guidance
is used to propose limitation wording for the Certificate that aligns with the outcome of the assassment.
wviwiIr.org/polarcode .

types within an ice regime; therefore, it is not practical to use an ice type or thickness as a I-mnauon

Instead, the Polar Code requires that a be utilised to d asetof
for operating in ice. Guidance on such methodologies is contained within MSC.Circ.1519 ~ Guidance an
for assessing and i in ice. This circular akso contains, a5 3

footnote to paragraph 3.4, a description explaining how the fink between this methodology and the
Certificate should be made. As such, this may be considered standard wording for use on all Polar Ship
Certificates. The content of the footnote is repeated below, alongside an example. It is recommended that
limitations for ice conditions follow the same format as described in MSC.Circ.1519 and described below
when being proposad as outcomes of the operational assessment.

Where cperation isonly  Limitad o ice-free waters
anticpated in ice-free

waters (section 2.2 of the

Certificate):

For all other operations in  Limitad o in polar waters . with f the acosoted
open watsr and ice i imitations iate to the i i
onditions:

Bxample where POLARS is  Limitad to gperation i pmame'\s's mmﬂoem* the outcome of the acoepted
thesytemusedand & stem o 10 the ice 3001
described aspartofthe  Mame of system: FOLARS

PWOM content (saction  Reflerance document number: AAOAM section 1.1

1.1x

Temperature

Operational imitations for temperature are set based on the ship’s ability (in terms of equipment, systems
and materials) to function safely in low air temperatures. Because temperatures vary seasonally and
geographically, the Polar Code makes a differentiation between ships that are intanded to operate in low air
temperatures and ships that are not. Ships that are intended to operate in areas where the lowest mean
daily low temperature (MDLT) & —10°C or warmer during the season of operation are not considered as
operating in low air temperature. This is indicated in section 2.3 of the Polar Ship Certificate. Where ships
are intended to operate in areas where the lowest MDLT is colder than -10°C dunng the season of
operation, a PST should be specified by the , based on an of data
for the area of operation. The PST should be set a minimum of 10°C lower than the lowest MDLT for the
area and season of operation identified in the operating envelope. Validation of this specified temperature

e Ir.org/polarcode
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Guidance on Part IIA Compliance for Existing Ships

Lloyd's Register

Marine for a safer world

Meeting the Polar Code on 1 January 2017:
Guidance for Existing Ships

Guidance note

Introduction
What is the Polar Code?

The IMO'’s International Code for Ships Operating in Polar Waters (the Polar Code) sets additional
requirements, above those currently in SOLAS and MARPOL, which address the additional hazards to ships
operating in polar waters. Because the Polar Code provides additional requirements to SOLAS and MARPOL,
the Code is divided into two parts: Pan 1A safety measurs iti to
SOLAS) and Part IIA pollution measures 0 MARPOL). In
addition, there are two complementary guidance parts (Parts 18 and 1IB).

Part | of the Code applies to all ships carrying SOLAS certificates and operating in polar waters. Part Il of the
Code applies to all ships operating in polar waters (induding, for example, offshore rigs). Polar waters are
defined in Figure 1 below.

Figure 1. Area of
When do existing ships need to comply with the Polar Code?

As the Polar Code is implemented through amendments to SOLAS and MARPOL, the application of the Polar
Code’s Part 1A and Part IlA varies. Existing ships (ships with a keel lay date earfier than 1 January 2017) have
until their first intermediate or renewal SOLAS survey (Safety Construction survey), whichever comes first
after 1 January 2018, to comply with Part 1A (the safety part). Existing ships must, however, comply with
Part lIA (the pollution prevention part) when operating in polar waters (as defined in Figure 1) on or after 1
January 2017.

www.Ir.org/polarcode 1
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Polar Code 3
Guidance for Existing Shigs
g

December 201
Guidance on Part llA, Chapter 1 - Prevention of Pollution by Oil
The following section includes:
« 3 summary of the key operational requirements from Fart 1A Chapter 1 of the Polar Code,

. on the cenificaty i with these requil , and
« recommended actions to ensure a ship's documentation aligns with the requirements.

However, it remains the i of the o r2vizw the Folar Code and implement
changes to the ship’s documentation in line with company procedures.

Operational Requirements for Existing Ships

Ships, when operating in polar waters on or after 1 January 2017, are prohibited from discharging oil or oily
mixtures (3 mixture with any oil content) into the sea. The Polar Code extends the oil and oily mixture
discharge prohibition that was in place for the Antarctic special area in MARPOL Annex | to also include
Arctic areas.

Appropriate operational procedures, in the form of the shipboard oil pollution emergency plan (SOPEF) or
shipboard marine pollution emergency plan (SMPEP), should be updated before entry into polar waters on
or zfter 1 January 2017 to reflect these additional operational requirements. If the ship has previously been
operating in Antarctic waters (or any other special area designated under Regulation 1 of MARPOL Annex I),
it is anticipatad that the ship will already have appropriate operational procedures in place, aligned with the
discharge prohibitions for special areas. In such a case, existing proceduras may be amended to consider the
Arctic, in addition to the Antarctic, as having the same special area status with raspect to oil and oilly mixture
discharge prohibition.

Certification and D:

International Oil Pollution Prevention Certificate

The Polar Code amendments to MARPOL Annex | include an additional section on Form A and Form B. The
text is as follows:

New saction to be added to International Oil Poliution Prevention (I0PP) Certificate Form A:
& Compliance with part -4 - m.wner 1 of the Folar Code

8.1 The ship is in E i ions of the
Introduction and section 1. ’ar'chapmr 1 of part -4 ofmefobrcade

New saction to be added to IOPP Certificate Form B:

11 Compliance with, part li-A - daapmr ! of the Folar Code
11.1 The ship is in in the 7 ated provis of the
introduction and section 1. 7afdxaprer/a/panﬂ;1 of the Folar Code.

The following should be noted with respect to the amendments to I0PP Form A and Form B:

« The amendments only reference Section 1.2 of Chapter | of Fart #A of the Polar Code.

« Section 1.2 of Chapter | is only applicable to Category A and B ships with 2 keel lay date on or after
1 January 2017.

« Consequenty, the amendments for Form A and Form B do not affect existing ships.

‘www.Ir.org/polarcode
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Regulatory Interpretation Guide to the Polar Code

The International Code for Ships
Operating in Polar Waters

A regulatory interpretation guide

Waorking together
for a sater w

orld

The ot Code - & mgaiecry Fspretston gue

Commentary
Paragraph 4.2.1 ice accretion, per e
likely to occur
The Polar Code requi ight due to i ion to be consi
of the ship. the Polar Code

However,
Mm”Mmmmmdlh-TWhhmnumﬂ:Hﬂnﬁ
hould b iing allowance:
..uump-wundnwcm-mmmﬂmchmo-muow

53, altho for for Polar vessels
However, th not consider season of - Auguh 53380f Code

i p 8 - from 1°C o 3°C inany
wind force.

See also the LR guidance on ice accretion in Part 8, Chapter 1 of the Rules for Ships.

ﬂ“@%

onons eas o

Paragraph 43.1.2
As guidance for parsgraph 4.3.1.2, designing for minimizing sccretion of ice inchudes: minimising horizontal
: SoP s s

requirement in paragraph 4.3.1.2.2 for providing i i juncti
with parsgraph 5.3.1 and. 8311 Itz that even i pr for “anti-
e i T 10
Paragraph 43.1.3
a for 4313t i the PWOM cross references the relevant
section of the ship’; o and

4 Gobadkto contants wwweir.orgpolarcode

The Pt Cote - amgaiecey iespretstee. suce

CHAPTER 4 - SUBDIVISION AND STABILITY
41 Goal

The goal of this chapter is to ensure adequate subdivision and stability in both intact and damaged
conditions.

4.2 Functional requirements

In order to achieve the goal set out in paragraph 4.1 above, the following functional requirements are
embodied in the reguiations of this chapter:

' .1 ships shall have sufficient stability in intact conditions when subject to ice accretiory and

.2 ships of Category A and 8, constructed on or after 1 January 2017, shall have sufficient residual
stability to sustain ice-related damages.

4.3 Regulations

431 Stability in intact conditions

43.1.1 In order to comply with the i of 4.2.1, for ship: ing in areas
wdunngpundzmemmmnikdybmrﬂ\efoﬂomngnngallonmmshﬂbemade
in the stability calculations:

1 30 kg/m2 on exposed weather decks and gangways:
7.5 kgim2 for the projected ateral area of each side of the ship above the water plane; and
3 the lateral area of discontinuous surfaces of rail, sundry booms, spars (except masts)
and rigging of ships having no sails and the projected lateral area of other small objects shall
be computed by increasing the total projected ares of continuous surfaces by 5% and the
static moments of this area by 10%.
4.3.1.2 Ships operating in areas and during periods where ice accretion is likely to occur shall be:
a designed to minimize the accretion of ie; and
2 equipped with such means for removing ice as the Administration may require; for example,
electnical and pneumatic devices, andlor special tools such as axes or wooden dubs for
remaving ice from bulwarks, rails and erections.

'l.ll.] Information on the icing allowance induded in the stability calculations shall be given in the PWOM.

4314 lee ion shall be it
rmmedtheulungvemnthem'd

measures taken to ensure that the ice accretion does

werw e crgpolarcoda 4 Gobadk to contants
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Examples from the Portal:

CHAPTER 1:

PART IIA - POLLUTION PREVENTION MEASURES - CHAPTER 1:

PART A

~

CHAPTER SUMMARY

Chapter 1 provides the overall structure and framework for Part | of the Polar Code, as well as additional definitions not noted in the introduction, the
requirements for the issuance of Polar Ship Certificates and surveys, and the general criteria for determining ship performance standards and operational
assessments. These are clearly set out in the Chapter 1 wording below, and in the Part 1B Additional Guidance.

SUBMISSIONS

Lloyd's Register (LR)

Hyperlink 1: The Polar Code by Lloyds
Lloyd's provides information and assistance for users to comply with the Polar Code. Lloyd's interactive toolkit allows users to work through the Code on
their own terms and download Lloyd's register free guidance, templates and examples to help understand and meet compliance needs.

Hyperlink 2: Lloyd's Polar Code Resources
Lloyd's also provides guidance documents on; the Operational Assessment, setting operational limitations (limitation wording), determining the
Operating Envelope and LR’s How to use POLARIS.

Hyperlink 3: The Polar Code: A Regulatory Interpretation Guide
This document provides Lloyd's Register guidance on all aspects of the Polar Code (chapter by chapter). For Chapter 1, see the LR Regulatory Guide

pages 21 to 26.

Lloyd's Register website.

Lloyd's Register

ARCTIC SHIPPING BEST PRACTICE INFORMATIO

CHAPTER SUMMARY

In Arctic waters any discharge into the sea of oil or oily mixtures from any ship shall be prohibited. Operations in Polar Waters, in accordance with MARPOL
Annex |, must take into account procedures for oil or oily mixtures which must be documented in the Qil Record Books, manuals and the shipboard oil
pollution emergency plan or the shipboard marine pollution emergency plan. Additionally, there are specific structural requirements for ships operating in
Polar Waters. See full text of Chapter 1 below.

Additional Guidance for Chapter 1 (Part II-B):

The additional guidance advises operators on the selection of stern tube lubricants, such as non-toxic biodegradable lubricants or water-based systems, and
make structural and engineering suggestions. See full text of additional guidance.

SUBMISSIONS

Lloyd's Register

Hyperlink 1: The Polar Code: A Regulatory Interpretation Guide
This document provides Loyd's Register guidance on all aspects of the Polar Code (chapter by chapter). For Part IlA Chapter 1, see pages 81 to 82.

Hyperlink 2: Meeting the Polar Code on 1 January 2017: Guidance for Existing Ships (Part I1A)
This document includes information on what steps operators need to take to ensure compliance when operating in polar waters on or after 1 January

2017, when the Polar Code entered into force.

Lloyd's website




Challenges

- QOutput of the Operational Assessment not captured in the PWOM
- PWOM standard template
- Interpreting the Code (goal based requirements)

Lloyd's Register
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Summary

- LR resources are available at www.lr.org/polarcode and now on the
Arctic Shipping Best Practice Information Forum.

- Challenges exist with implementation and compliance of the Code but
together with clients we are working towards solutions to make the
process as smooth as possible.

Lloyd's Register
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Thank you

Alicia Nash
Senior Engineering Plan Appraisal Surveyor
Lloyd’s Register Marine & Offshore

Arctic Specialist — Polar Code & Winterisation
E:
T: +1 905 633 1925

Lloyd's Register Canada Ltd. 5420 North Service Road, Suite 506, Burlington
ON L7L6C7

Lloyd's Register
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