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A guide to the Rules

and published requirements

Rules and Regulations for the Classification of Ships

Introduction

The Rules are published as a complete set; individual Parts are, however, available on request. A comprehensive List of Contents is
placed at the beginning of each Part.

Rules updating

The Rules are generally published annually and changed through a system of Notices between releases.

Rules programs

LR has developed a suite of Calculation Software that evaluates Requirements for Ship Rules, Offshore Rules, Special Service Craft
Rules and Naval Ship Rules. For details of this software please contact LR.

Direct calculations

The Rules may require direct calculations to be submitted for specific parts of the ship structure or arrangements and these will be
assessed in relation to LR’s own direct calculation procedures. They may also be required for ships of unusual form, proportion or
speed, where intended for the carriage of special cargoes or for special restricted service and as supporting documentation for
arrangements or scantlings alternative to those required by the Rules.
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expense caused by reliance on the information or advice in this document or howsoever provided, unless that person has signed a contract with the
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The following explanatory note is offered to assist those concerned in the application of these Rules and Regulations.
Explanatory Note

Ship classification may be regarded as the development and worldwide implementation of published Rules and Regulations which,
in conjunction with proper care and conduct on the part of the Owner and operator, will provide for:

—
Resd

a) the structural strength of (and where necessary the watertight integrity of) all essential parts of the hull and its appendages;
b) the safety and reliability of the propulsion and steering systems; and

c) the effectiveness of those other features and auxiliary systems which have been built into the ship in order to establish and
maintain basic conditions on board whereby appropriate cargoes and personnel can be safely carried whilst the ship is at
sea, at anchor, or moored in harbour.

—_

—_
<

Lloyd's Register (LR) maintains these provisions by way of the periodical visits by its Surveyors to the ship as defined in the
Regulations in order to ascertain that the vessel currently complies with those Rules and Regulations. Should significant defects
become apparent or damages be sustained between the relevant visits by the Surveyors, the Owner and operator are required to
inform LR without delay. Similarly any modification which would affect Class must receive prior approval by LR.

A ship is said to be in Class when the Rules and Regulations which pertain to it have, in the opinion of LR, been complied with, or
when special dispensation from compliance has been granted by LR.

It should be appreciated that, in general, classification Rules and Regulations do not cover such matters as the ship's floatational
stability, life-saving appliances, and structural fire protection, detection and extinction arrangements where these are covered by
the International Convention for the Safety of Life at Sea, 1974, its Protocol of 1978, and the amendments thereto. Nor do they
cover pollution prevention arrangements where these are covered by the International Convention for the Prevention of Pollution
from Ships, 1973, its protocol of 1978, and the amendments thereto. Nor do they protect personnel on board from dangers
connected with their own actions or movement around the ship. This is because the handling of these aspects is the prerogative
of the National Authority with which the ship is registered. A great many of these authorities, however, delegate such
responsibilities to the Classification Societies who then undertake them in accordance with agreed procedures.
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General Regulations Part 1, Chapter 1

Section 1
Section
1 Background
2 Governance
3 Technical Committee
4 Naval Ship Technical Committee
5 Applicability of Classification Rules and Disclosure of Information
6 Ethics
7 Non-Payment of Fees
8 Limits of Liability
| Section 1
Background
1.1 Lloyd’s Register Group Limited is a registered company under English law, with origins dating from 1760. It was

established for the purpose of producing a faithful and accurate classification of merchant shipping. It now primarily produces
classification Rules.

1.2 Classification services are delivered to clients by a number of other members subsidiaries and affiliates of Lloyd’s
Register Group Limited, including but not limited to: Lioyd’s Register EMEA, Lloyd’s Register Asia, Lloyd’s Register North America,
Inc., and Lloyd’s Register Central and South America Limited. Lloyd’s Register Group Limited, its subsidiaries and affiliates are
hereinafter, individually and collectively, referred to as ‘LR’.

= Section 2
Governance
2.1 Lloyd’s Register Group Limited is managed by a Board of Directors (hereinafter referred to as 'the Board').

The Board has:

appointed a Classification Committee and determined its powers and functions and authorised it to delegate certain of its powers
to a Classification Executive and Devolved Classification Executives;

appointed Technical Committees and determined their powers, functions and duties.

2.2 LR has established National and Area Committees in the following:
Countries: Areas:
Australia (via Lloyd's Register Asia) Benelux (via Lloyd's Register EMEA)
Canada (via Lloyd's Register North America, Inc.) Central America (via Lloyd's Register Central and South America Ltd)
China (via Lloyd's Register Asia) Nordic Countries (via Lloyd's Register EMEA)
Egypt (via Lloyd's Register EMEA) South Asia (via Lloyd's Register Asia)
Federal Republic of Germany (via Lloyd's Register EMEA) Asian Shipowners (via Lloyd's Register Asia)
France (via Lloyd's Register EMEA) Greece (via Lloyd's Register EMEA)
Italy (via Lloyd's Register EMEA)
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General Regulations Part 1, Chapter 1

Section 3

Japan (via Lloyd's Register Group Limited)
New Zealand (via Lloyd's Register Asia)
Poland (via Lloyd's Register (Polska) Sp zoo)

Spain (via Lloyd's Register EMEA)

United States of America (via Lloyd's Register North America, Inc.)

n Section 3
Technical Committee

3.1 LR's Technical Committee is at present composed of a maximum of 80 members which includes:
Ex officio members:

e  Chairman and Chief Executive Officer of Lloyd’s Register Group Limited
. Chairman of the Classification Committee of Lloyd’s Register Group Limited

Members Nominated by:

e  Technical Committee
e  Professional bodies representing technical disciplines relevant to the industry
. National and International trade associations with competence relevant to technical issues related to LR's business

3.2 In addition to the foregoing:

(@ Each National or Area Committee may appoint a representative to attend meetings of the Technical Committee.

(b) A maximum of five further representatives from National Administrations may be co-opted to serve on the Technical
Committee. Representatives from National Administrations may also be elected as members of the Technical Committee as
Nominated Members

(c) Further persons may be co-opted to serve on the Technical Committee by the Technical Committee.
3.3 All elections are subject to confirmation by the Board.
3.4 The function of the Technical Committee is to consider:

(@ any technical issues connected with LR’s business;
any proposed alterations in the existing Rules;
any new Rules for classification;

ST

Where changes to the Rules are necessitated by mandatory implementation of International Conventions and Codes, or Common
Rules, Unified Requirements and Interpretations adopted by the International Association of Classification Societies, these may be
implemented by LR without consideration by the Technical Committee, although any such changes will be provided to the
Technical Committee for information.

Where changes to the Rules are required by LR to enable existing technical requirements within the Rules to be recognised as
Class Notations or Descriptive Notes, these may be implemented by LR without consideration by the Technical Committee,
although any such changes will be provided to the Technical Committee for information.

3.5 The term of office of the Chairman and of all members of the Technical Committee is five years. Members may be re-
elected to serve an additional term of office with the approval of the Board. The term of office of the Chairman may be extended
with the approval of the Board.

3.6 In the case of continuous non-attendance of a member, the Technical Committee may withdraw membership.

3.7 Meetings of the Technical Committee are convened as often and at such times and places as is necessary, but there is
to be at least one meeting in each year. Urgent matters may be considered by the Technical Committee by correspondence.

3.8 Any proposal involving any alteration in, or addition to the General Regulations, of Rules for Classification is subject to
approval of the Board. All other proposals for additions to or alterations to the Rules for Classification other than the General
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General Regulations Part 1, Chapter 1

Section 4

Regulations, will following consideration and approval by the Technical Committee either at a meeting of the Technical Committee
or by correspondence, be recommended to the Board for adoption.

3.9 The Technical Committee is empowered to:

(@ appoint sub-Committees or panels; and

(o) co-opt to the Technical Committee, or to its sub-Committees or panels, representatives of any organisation or industry or
private individuals for the purpose of considering any particular problem.

u Section 4
Naval Ship Technical Committee

4.1 LR's Naval Ship Technical Committee is at present composed of a maximum of 50 members and includes:
Ex officio members:

e Chairman and Chief Executive Officer of Lioyd’s Register Group Limited

Member nominated by:

e Naval Ship Technical Committee;

e  The Royal Navy and the UK Ministry of Defence;

. UK Shipbuilders, Ship Repairers and Defence Industry;

e Overseas Navies, Governments and Governmental Agencies;
e Overseas Shipbuilders, Ship Repairers and Defence Industries;

4.2 All elections are subject to confirmation by the Board.

4.3 All members of the Naval Ship Technical Committee are to hold security clearance from their National Authority for the
equivalent of NATO CONFIDENTIAL. All material is to be handled in accordance with NATO Regulations or, for non-NATO
countries, an approved equivalent. No classified material shall be disclosed to any third party without the consent of the originator.

4.4 The term of office of the Naval Ship Technical Committee Chairman and of all members of the Naval Ship Technical
Committee is five years. Members may be re-elected to serve an additional term of office with the approval of the Board. The term
of the Chairman may be extended with the approval of the Board.

4.5 In the case of continuous non-attendance of a member, the Naval Ship Technical Committee may withdraw
membership.
4.6 The function of the Naval Ship Technical Committee is to consider technical issues connected with Naval Ship matters

and to approve proposals for new Naval Ship Rules, or amendments to existing Naval Ship Rules. Where appropriate, Naval Ship
Technical Committee may also recognise alternative LR Rule requirements that have been approved by the other Lioyd’s Register
Technical Committee as adjunct to the Naval Ship Rules.

4.7 Meetings of the Naval Ship Technical Committee are convened as necessary but there will be at least one meeting per
year. Urgent matters may be considered by the Naval Ship Technical Committee by correspondence.

4.8 Any proposal involving any alteration in, or addition to, the General Regulations of Rules for Classification of Naval Ships
is subject to approval of the Board. All other proposals for additions to or alterations to the Rules for Classification of Naval Ships,
other than the General Regulations, will following consideration and approval by the Naval Ship Technical Committee, either at a
meeting of the Naval Ship Technical Committee or by correspondence, be recommended to the Board for adoption.

4.9 The Naval Ship Technical Committee is empowered to:

(@ appoint sub-Committees or panels; and
(b) co-opt to the Naval Ship Technical Committee, or to its sub-Committees or panels, representatives of any organisation or
industry or private individuals for the purpose of considering any particular problem.
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General Regulations Part 1, Chapter 1

Section 5

5.1

Section 5
Applicability of Classification Rules and Disclosure of Information

LR has the power to adopt, and publish as deemed necessary, Rules relating to classification and has (in relation

thereto) provided the following:

(@)

(b)

Except in the case of a special directive by the Board, no new Regulation or alteration to any existing Regulation relating to
classification or to class notations is to be applied to existing ships.

Except in the case of a special directive by the Board, or where changes necessitated by mandatory implementation of
International Conventions, Codes or Unified Requirements adopted by the International Association of Classification Societies
are concerned, no new Rule or alteration in any existing Rule is to be applied compulsorily after the date on which the
contract between the ship builder and shipowner for construction of the ship has been signed, nor within six months of its
adoption. The date of ‘contract for construction' of a ship is the date on which the contract to build the ship is signed
between the prospective shipowner and the ship builder. This date and the construction number (i.e. hull numbers) of all the
vessels included in the contract are to be declared by the party applying for the assignment of class to a newbuilding. The
date of ‘contract for construction' of a series of sister ships, including specified optional ships for which the option is
ultimately exercised, is the date on which the contract to build the series is signed between the prospective shipowner and
the ship builder. In this section a 'series of sister ships' is a series of ships built to the same approved plans for classification
purposes, under a single contract for construction. The optional ships will be considered part of the same series of sister
ships if the option is exercised not later than 1 year after the contract to build the series was signed. If a contract for
construction is later amended to include additional ships or additional options, the date of 'contract for construction' for such
ships is the date on which the amendment to the contract is signed between the prospective shipowner and the ship builder.
The amendment to the contract is to be considered as a 'new contract'. If a contract for construction is amended to change
the ship type, the date of ‘contract for construction' of this modified vessel, or vessels, is the date on which the revised
contract or new contract is signed between the Owner, or Owners, and the shipbuilder. Where it is desired to use existing
approved ship or machinery plans for a new contract, written application is to be made to LR. Sister ships may have minor
design alterations provided that such alterations do not affect matters related to classification, or if the alterations are subject
to classification requirements, these alterations are to comply with the classification requirements in effect on the date on
which the alterations are contracted between the prospective owner and the ship builder or, in the absence of the alteration
contract, comply with the classification requirements in effect on the date on which the alterations are submitted to LR for
approval.

All reports of survey are to be made by surveyors authorised by members of the LR Group to survey and report (hereinafter
referred to as 'the Surveyors') according to the form prescribed, and submitted for the consideration of the Classification
Committee.

Information contained in the reports of classification and statutory surveys will be made available to the relevant owner,
National Administration, Port State Administration, P&l Club, hull underwriter and, if authorised in writing by that owner, to any
other person or organisation.

Notwithstanding the general duty of confidentiality owed by LR to its client in accordance with the LR Rules, LR clients
hereby accept that, LR will participate in the IACS Early Warning System which requires each IACS member to provide its
fellow IACS members and Associates with relevant technical information on serious hull structural and engineering systems
failures, as defined in the IACS Early Warning System (but not including any drawings relating to the ship which may be the
specific property of another party), to enable such useful information to be shared and utilised to facilitate the proper working
of the IACS Early Warning System. LR will provide its client with written details of such information upon sending the same to
IACS Members and Associates.

Information relating to the status of classification and statutory surveys and suspensions/withdrawals of class together with
any associated conditions of class will be made available as required by applicable legislation or court order.

A Classification Executive consisting of senior members of LR's Classification Department staff shall carry out whatever
duties that may be within the function of the Classification Committee that the Classification Committee assigns to it.
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General Regulations Part 1, Chapter 1

Section 6
| Section 6
Ethics
6.1 No LR Group employee is permitted under any circumstances, to accept, directly or indirectly, from any person, firm or

company, with whom the work of the employee brings the employee into contact, any present, bonus, entertainment or
honorarium of any sort whatsoever which is of more than nominal value or which might be construed to exceed customary
courtesy extended in accordance with accepted ethical business standards.

u Section 7
Non-Payment of Fees

7.1 LR has the power to withhold or, if already granted, to suspend or withdraw any ship from class (or to withhold any
certificate or report in any other case), in the event of non-payment of any fee to any member of the LR Group.

[ Section 8
Limits of Liability

8.1 When providing services LR does not assess compliance with any standard other than the applicable LR Rules,
international conventions and other standards agreed in writing.

8.2 In providing services, information or advice, LR does not warrant the accuracy of any information or advice supplied.
Except as set out herein, LR will not be liable for any loss, damage or expense sustained by any person and caused by any act,
omission, error, negligence or strict liability of LR or caused by any inaccuracy in any information or advice given in any way by or
on behalf of LR even if held to amount to a breach of warranty. Nevertheless, if the Client uses LR services or relies on any
information or advice given by or on behalf of LR and as a result suffers loss, damage or expense that is proved to have been
caused by any negligent act, omission or error of LR or any negligent inaccuracy in information or advice given by or on behalf of
LR then LR will pay compensation to the client for its proved loss up to but not exceeding the amount of the fee (if any) charged
for that particular service, information or advice.

8.3 LR will print on all certificates and reports the following notice: Lloyd's Register Group Limited, its affiiates and
subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as ‘Lloyd's
Register’. Lloyd's Register assumes no responsibility and shall not be liable to any person for any loss, damage or expense
caused by reliance on the information or advice in this document or howsoever provided, unless that person has signed a contract
with the relevant Lloyd's Register entity for the provision of this information or advice and in that case any responsibility or liability is
exclusively on the terms and conditions set out in that contract.

8.4 Except in the circumstances of section 8.2 above, LR will not be liable for any loss of profit, loss of contract, loss of use
or any indirect or consequential loss, damage or expense sustained by any person caused by any act, omission or error or caused
by any inaccuracy in any information or advice given in any way by or on behalf of LR even if held to amount to a breach of
warranty.

8.5 Any dispute about LR services is subject to the exclusive jurisdiction of the English courts and will be governed by
English law.
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Classification Regulations Part 1, Chapter 2

Section 1

Section

1 Conditions for classification

2 Character of classification and class notations
3 Surveys - General

4 IACS and EMSA Audits and Assessments

5 Type Approval/Type Testing/Quality Control System

6 Classification of machinery with [ %] LMC or MCH notation

[ Section 1
Conditions for classification

1.1 General

1.1.1 Ships referred to in this Chapter are defined in Pt 3 Ship Structures (General), Pt 4 Ship Structures (Ship Types) and Pt 7
Other Ship Types and Systems of these Rules. Machinery referred to in this Chapter is defined in Pt 5 Main and Auxiliary
Machinery and Pt 6 Control, Electrical, Refrigeration and Fire of these Rules. Systems referred to in this Chapter are defined in Pt 7
Other Ship Types and Systems of these Rules. Materials are referred to in the Rules for the Manufacture, Testing and Certification
of Materials, July 2015 (hereinafter referred to as the Rules for Materials).

1.1.2 Ships built in accordance with Lloyd’s Register Group Limited’s Rules and Regulations, or in accordance with
requirements equivalent thereto, will be assigned a class in the Register Book and will continue to be classed as long as they are
found, upon examination at the prescribed surveys, to be maintained in accordance with the requirements of the Rules.
Classification will be conditional upon compliance with LR's requirements for both hull and machinery and with the Certification
Requirements of Pt 1, Ch 2, 1.1 General.

1.1.3 The Classification Committee, in addition to requiring compliance with LR's Rules, may require to be satisfied that ships
are suitable for the geographical or other limits or conditions of the service contemplated.

114 Loading conditions and any other preparations required to permit a ship with a class notation specifying some service
limitation to undertake a sea-going voyage, either from port of building to service area or from one service area to another, are to
be in accordance with arrangements agreed by LR prior to the voyage.

1.1.5 Any damage, defect, breakdown, grounding, serious deficiency, detention or, arrest or refusal of access, which could
invalidate the conditions for which a class has been assigned, is to be reported to LR without delay.

1.1.6 The Rules are framed on the understanding that ships will be properly loaded and handled. They do not, unless stated
or implied in the class notation, provide for special distributions or concentrations of loading. The Classification Committee may
require additional strengthening to be fitted in any ship which, in their opinion, would otherwise be subjected to severe stresses
due to particular features in the design, or where it is desired to make provision for exceptional loaded or ballast conditions. In
such cases, particulars are to be submitted for consideration.

1.1.7 When longitudinal strength calculations have been required, loading guidance information is supplied to the Master by
means of a Loading Manual and in addition, when required, by means of a loading instrument.

1.1.8 The Rules are framed on the understanding that ships will not be operated in environmental conditions more severe than
those agreed for the design basis and approval, without the prior agreement of LR.

1.1.9 For ships, the arrangements and equipment of which are required to comply with the requirements of the:

. Load Lines Convention;
e International Convention for the Safety of Life at Sea, 1974 and its Protocol of 1978;

e International Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating
thereto;

e International Code for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk (IBC Code);
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Classification Regulations Part 1, Chapter 2

Section 2

e International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code);

and applicable Amendments thereto, the Classification Committee requires the applicable Convention Certificates to be issued by
a National Administration, or by LR, or by an IACS Member when so authorised. Safety Management Certificates in accordance
with the provisions of the International Safety Management Code (ISM Code) may be issued by an organisation complying with
IMO Resolution A.739(18) and authorised by the National Authority with which the ship is registered. Cargo Ship Radio Certificates
may be issued by an organisation authorised by the National Administration with which the ship is registered. In the case of dual-
classed ships, Convention Certificates may be issued by the other Society with which the ship is classed provided this is
recognised in a formal Dual Class Agreement with LR and provided the other Society is also authorised by the National
Administration. In the event of a National Administration withdrawing any ship's Convention Certificate (referred to in this section)
then the Classification Committee may suspend the ship's class. If a ship is removed from the National Administration's Registry
for the non-compliance with the Conventions or Classification Requirements referred to herein then the Classification Committee
will suspend the ship's class. In the event of ISM Code certification being withdrawn from a ship or Operator then the Classification
Committee will suspend the ship's class.

1.1.10  Where an onboard computer system having longitudinal strength computation capability, which is required by the Rules,
is provided on a new ship, or newly installed on an existing ship, then the system is to be certified in respect of longitudinal
strength in accordance with LR's document entitled Approval of Longitudinal Strength and Stability Calculation Programs, see also
Pt 3, Ch 4, 8 Loading guidance information

1.1.11 Where an onboard computer system having stability computation capability is provided on a new ship, then the system
is to be certified in respect of stability aspects in accordance with LR's document entitled, Approval of Longitudinal Strength and
Stability Calculation Programs. When provided, an onboard computer system having stability computation capability is to carry out
the calculations and checks necessary to assess compliance with all the stability requirements applicable to the ship on which it is
installed.

1.1.12  Where a ship has been detained by Port State Control the Owner is to advise LR immediately in order to arrange the
attendance of a Surveyor.

1.2 Advisory services

1.2.1 The Rules do not cover certain technical characteristics, such as stability, trim, hull vibration, etc., but advice may be
given on such matters without any assumption of responsibility for such advice.

] Section 2
Character of classification and class notations

21 Definitions

Note For the purpose of class notations, the definitions given in Pt 1, Ch 2, 2.1 Definitions 2.1.2to Pt 1, Ch 2, 2.1
Definitions 2.1.12 will apply.

21.2 Clear water. Water having sufficient depth to permit the normal development of wind generated waves.

21.3 Fetch. The extent of clear water across which a wind has blown before reaching the ship.

2.1.4 Sheltered water. Water where the fetch is six nautical miles or less.

215 Reasonable weather. Wind strengths of force six or less in the Beaufort scale, associated with sea states sufficiently

moderate to ensure that green water is taken on board the ship's deck at infrequent intervals only or not at all.

21.6 Type notation. A notation indicating that the ship has been arranged and constructed in compliance with particular
Rules intended to apply to that type of ship. Type notations that may be assigned are listed in Table 2.2.7 Type notations.
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Classification Regulations

Part 1, Chapter 2

Section 2

Table 2.2.1 Type notations

Dry cargo

Tanker

Passenger

Anchor handler

AHTS (Anchor Handler Tug Ship)
Barge

Bulk carrier

Container ship

Diving support ship
Dredger

Escort tug

Fire fighting

Fishing vessel

Hopper barge

Hopper dredger
lcebreaker
Icebreaker(+)

Launch

Livestock carrier
Offshore supply
Offshore tug

Offshore well stimulation
Ore carrier

Pipe laying

Pontoon

Reclamation ship
Refrigerated cargo ship
Research

Roll on-Roll off cargo ship
Shipborne barge
Standby ship

Stern trawler

Split hopper barge
Split hopper dredger
Trawler

Tug

Vehicle carrier

Chemical tanker
Double hull oil tanker
Liquefied gas carrier
Liquefied gas tanker
Oil barge

Oil or bulk carrier

Qil recovery ship

Oil tanker

Ore or oil carrier

Passenger ferry
Passenger/vehicle ferry
Passenger ship

Passenger yacht

Roll on-Roll off passenger ship

Sailing passenger ship

12
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Classification Regulations Part 1, Chapter 2

Section 2

217 Cargo notation. A notation indicating that the ship has been designed, modified or arranged to carry one or more
particular cargoes, e.g. sulphuric acid. Ships with one or more particular cargo notations are not thereby prevented from carrying
other cargoes for which they are suitable.

21.8 Special duties notation. A notation indicating that the ship has been designed, modified or arranged for special
duties other than those implied by the type and cargo notations, e.g. research. Ships with special duties notations are not thereby
prevented from performing any other duties for which they may be suitable.

219 ShipRight notation. Where one or more of LR’s ShipRight notation procedures have been satisfactorily applied, then
a notation showing the associated characters of the procedure(s) within brackets will, at the Owner’s request, be entered in
column 4 of the Register Book, preceded by the word ShipRight, see Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.17. Other
ShipRight procedures that have been satisfactorily applied will similarly be shown as descriptive notes and will appear in column 6
of the Register Book, see Pt 1, Ch 2, 2.8 Descriptive notes 2.8.2.

2.1.10 Special features notation. A notation indicating that the ship incorporates special features which significantly affect
the design, see Table 2.2.2 Special features notations.

Table 2.2.2 Special features notations

Special features Description See also
notation

BC Assigned to bulk carriers of length 150 m or above Pt 4, Ch 7, 1.4 Class notation
for CSR bulk carriers 1.4.2

Bottom Assigned where the bottom structure has been additionally strengthened for loading and Pt 3, Ch 9, 7 Bottom
Strengthened for unloading aground strengthening for loading and
(Operating unloading aground and Pt 4,
Aground) (Loading Ch 12, 1.3 Class notations
and Unloading 1.34
Aground)
BLS Bow Loading System. Assigned to tankers equipped with bow loading arrangements to Pt 7, Ch 6, 1.2 Class
facilitate the transfer of cargo oil from offshore loading terminals notations 1.2.1
BoxMax Where a container ship has an approved onboard container lashing program which is Pt 3, Ch 4 Longitudinal
installed and maintained in accordance with the requirements of the Rules, the special Strength and Pt 3, Ch 14
features notation BoxMax may be assigned on application from Owners. In conjunction Cargo Securing
with the notation BoxMax, the following supplementary characters may be assigned Arrangements

and are to be shown consecutively in brackets;

V may be assigned where, in addition to the requirements for BoxMax, the onboard
lashing program is capable of performing calculations specific to defined sea areas, and
the weather-dependent factors for these areas have been supplied by LR;

W may be assigned where, in addition to the requirements for BoxMax(V), the onboard
lashing program is capable of performing calculations specific to defined sea areas and
seasons, and the weather-dependent factors for these areas and seasons have been
supplied by LR

Cargo Loading on | Assigned where cargo loading on tank tops, decks and/or hatch covers are limited to a —
(Tank Top/ Tween/ | specified maximum value which is less than the normal Rule loading
Deck (s) Plating/
Hatch cover(s))

limited to ....

tonnes/m?

Carriage of Oils Assigned to non-oil tankers where the ship is suitably constructed and arranged for the Pt 4, Ch 9 Double Hull Oil
with a F.P. not carriage of oils with a flash point not exceeding 60°C (closed cup test) Tankers
exceeding 60°C Pt 4, Ch 10 Single Hull Oil

Tankers
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Carriage of Oils

Assigned where only the carriage of oils having a flash point exceeding 60°C (closed

Pt4,Ch9, 1.1 General 1.1.5

Cargo(es)) only

with a F.P. cup test) is contemplated
exceeding 60°C
(Specified Assigned where arrangements have been approved for the carriage of a specific Pt4,Ch9, 1.1 General 1.1.7

product(s)

cC Assigned where structures are fitted with an approved corrosion control system Pt 1, Ch 3 Periodical Survey
Regulations
CCSA Certified Container Securing Arrangements. Assigned where freight container securing Pt 3, Ch 14 Cargo Securing
arrangements are fitted, and the design and construction of the system is in accordance Arrangements
with LR Rules and loose fittings are supplied
CG Cargo Gear. Assigned where cargo gear is included in class at the Owner's request Pt 3, Ch 9, 6 Lifting
appliances and support
arrangements
CL Cargo Lift(s). Assigned where cargo lift(s) are included in class at the Owner's request Pt 3, Ch 9, 6 Lifting
appliances and support
arrangements
CR Cargo Ramp(s). Assigned where cargo ramp(s) are included in class at the Owner's Pt 3, Ch 9, 6 Lifting

request

appliances and support
arrangements

CRC -/- -kW -%/-
%

Carriage of refrigerated containers. The CRC notation may be applied to any ship which
has the ability to carry refrigerated containers operating at their design condition with a
24-hour average external ambient air temperature of 35°C

The following descriptive notations may be appended, giving details of electrical power
and type of cargo:

—/- No. of hold-stowed refrigerated containers/No. of deck-stowed
refrigerated containers e.g. 230/140

KW Power generating capacity dedicated to supplying the container plug-
in points, e.g. 2,800 kW

—%/-% Stowage ratio of deep frozen and chilled cargoes, e.g. 60%/40%

Pt 7, Ch 10, 1.1 General

Container Cargoes
in (((all) Hold
(No(s)))(and on
Upper Deck)(( and
on (all ) Hatch
Cover( s) (No( s))...)

Assigned where general cargo ships carry container cargoes.

Pt 3, Ch 4 Longitudinal
Strength

Deck No(s) ... Assigned where it is proposed either to stow wheeled vehicles on the deck or to use Pt 3, Ch 9, 3 Decks loaded
Strengthened for wheeled vehicles for cargo handling and the deck and supporting structure has been by wheeled vehicles
Carriage of Roll specially considered
on-Roll off
Cargoes
DSPM4 Dual Single Point Mooring. Assigned to a ship provided with a dual mooring line Pt 3, Ch 13, 8 Windlass
arrangement at a single-point mooring design and testing
ECL(1, 2, 3) Assigned to vessels where work spaces, movement about the ship, fall protection and Provisional Rules for
working arrangements on deck have been specially considered for performing container Ergonomic Container
securing, inspection and other related tasks Lashing, December 2014
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ELD

Assigned when ergonomic lighting design has been applied

Pt 6, Ch 2, 23 Ergonomic
Lighting Design — ELD
optional notation and Pt 16,
Ch 2, 22 Ergonomic Lighting
Design — ELD optional
notation

Fire-Fighting Ship
1, 2, 3 (with water
spray)

Designed where fire protection and fire-fighting equipment is provided. Type 1, 2 or 3
signifies the capacity of the fire-fighting equipment. The total discharge capacity of the
monitors in m3/h is shown in brackets. ‘With water spray’ signifies that a ship is
provided with a water spray system which will provide an effective cooling spray of water

Pt 7, Ch 3 Fire-fighting Ships

Hatch Covers
omitted in Hold
(No(s)) ...

Assigned where the omission of hatch covers have been specially considered based
upon the model tests or alternative means to determine the quantity of water likely to
ingress the cargo holds and the means by which it is effectively and safely discharged

Pt 4, Ch 8, 11.4 Omission of
hatch covers

Heavy Deck Loads

Assigned where decks are strengthened for loading in excess of Rule basic minimum,
e.g. ‘Upper deck aft of Fr. 50 strengthened for load of 10 tonnes/m?’

Pt 3, Ch 6 Aft End Structure

Helicopter Landing
Area

Helideck Assigned where a designated helicopter landing platform or other deck area with fire- Pt 3, Ch 9, 5 Helicopter
fighting appliances and other equipment necessary for the safe operation of helicopters landing areas
are provided.

Occasional Assigned where an area on a ship designated for occasional or emergency landing of Pt 3, Ch 9, 5 Helicopter

helicopters is provided.

landing areas

Hold (No(s)) ... may
be empty at
draughts not (less
than)

(exceeding) ...m

Assigned where particular loading arrangements have been specially considered

Pt 4, Ch 7 Bulk Carriers

Ice Class Assigned where a ship is strengthened to navigate in specific ice conditions. Pt 8, Ch 1 Application and Pt
Supplementary Ice Class notations are given in Table 2.2.3 Notations for ice and cold 8, Ch 2 Ice Operations - Ice
operations Class

Icebreaker Assigned designed for icebreaking duties Pt 8, Ch 1 Application and Pt

8, Ch 2 Ice Operations - Ice
Class

LA Mandatory Lifting Appliance(s). Assigned where the lifting appliance is considered to be Pt 3, Ch 9, 6 Lifting
an essential feature, e.g. cranes on crane barges, lifting arrangements for diving on appliances and support
diving support ships, and is mandatory arrangements

LFPL Low Flashpoint liquids. Assigned to offshore supply ships intended for the carriage of Pt 4, Ch 4 Offshore Support

liquids with flashpoint below 60°C (closed cup test) in bulk

Vessels

For Liquefaction
and Storage of
(Methane, etc.) in
Independent Gas
Tanks (Type B,
etc.), Maximum
Vapour Pressure ()
bar, Minimum
Temperature
Minus () °C

Assigned where ships of Category 1B or 2 which have process plants installed solely for
the purposes of the physical liquefaction of impure feedstock gases at low temperature
and the storage of the purified liquefied gases (where the chemical treatment of the
impurities is an incidental process)

Pt 7, Ch 2, 2.2 Additional
notations
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Marpol 20.1.3 Assigned to double hull oil tankers not meeting the Rule minimum double side width Pt 4, Ch 9, 1.4 Class notation
requirements but which comply with MARPOL Annex 1, Regulation 20.1.3 and applicable Rules for non-
CSR Double Hull Oil Tankers
1.4.3
Marpol 21.1.2 Assigned to double hull oil tankers of less than 5000 tonnes deadweight which have a Pt 4, Ch 9, 1.4 Class notation

complete double hull in accordance with MARPOL Annex |, Regulation 21.1.2

and applicable Rules for non-
CSR Double Hull Oil Tankers
1.4.4

Movable Decks

Assigned where all movable decks comply with LR requirements. Movable decks other
than those specifically indicated in LR Rule requirements are not a classification item

Pt 3, Ch 9, 4 Movable decks

Oil Recovery Assigned when a ship is equipped for oil recovery operations Pt 7, Ch 5, 2 Oil recovery
Petrol in Hold Assigned to ships that can carry motor vehicles with fuel in their tanks for self- —
(No( s))... propulsion, in specified locations. It does not apply to ships that are designed primarily
for the carriage of motor vehicles Specific requirements will be advised upon request
PL Passenger Lift(s). Assigned where the passenger lift(s) are included in class at the Pt 3, Ch 9, 6 Lifting

Owner's request

appliances and support
arrangements

PM (T1) [or (T2) or
(T3)]

For ships fitted with a positional mooring system (PM). The supplementary notation (T1)
[or (T2) or (T3)] may be applied if the system is thruster-assisted. The encircled numeral
defines the thruster allowance

Pt 7, Ch 8, 1.2 Classification
notations 1.2.1

PMC (T1) [or (T2)
or (T3)]

For ships fitted with a positional mooring system for mooring in close proximity to other
ships or installations (PMC). The supplementary notation (T1) [or (T2) or (T3)] may be
applied if the system is thruster-assisted. The encircled numeral defines the thruster
allowance

Pt 7, Ch 8, 1.2 Classification
notations 1.2.1

RD

Relative Density. Assigned where a ship has tanks appraised for a maximum permissible
relative density greater than 1,025

Pt 4, Ch 1 General Cargo
Ships
Pt 4, Ch 4 Offshore Support
Vessels

Self-Discharging
(Unloading)

Assigned where a ship fitted with self-unloading equipment whose structural aspect has
been specially approved

Pt 4, Ch 12, 1 General

SLS

Stern Loading System. Assigned to tankers equipped with stern loading arrangements
to facilitate the transfer of cargo oil from offshore loading terminals

Pt 7, Ch 6, 1 General

Specialised for the

Assigned to a vessel which has been designed for the carriage of specified cargo other

Pt 4, Ch 4, 1 General

Regular Discharge
by Heavy Grabs

Carriage of ... than that applied by the type notation
SPM4 Single Point Mooring. Assigned to a ship provided with a single mooring line Pt 3, Ch 13, 8 Windlass
arrangement at a single point mooring design and testing
Strengthened for Assigned to a bulk carrier of less than 150 m in length or a ship designed for the Pt 4, Ch 1 General Cargo
Heavy Cargoes carriage of heavy cargoes. If only certain holds are strengthened for heavy cargoes, they Ships and Pt 4, Ch 7, 1
(( any) Hold will be specified General
(o] () J—
may be empty)
HNLS Hazardous and noxious liquids system. Assigned to ships complying with the Pt 4, Ch 4, 8.1 General 8.1.6
requirements for the transport and handling of limited amounts of hazardous and
noxious liquid substances in bulk
Hold No(s) ... Assigned to bulk carriers where cargoes are regularly discharged by heavy grabs and Pt3,Ch9,7
Strengthened for the thickness of the plating of the hold inner bottom, hopper and transverse bulkhead

bottom stool is increased

16
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Submersible to a Assigned to a ship that is designed so that it can be submersed to a specified depth in —
depth of ...m below | harbour only
Upper Deck in
Harbour only
Timber Deck Assigned where a cargo of timber is carried on an uncovered part of the freeboard or Pt 3, Ch 9, 2 Timber deck
Cargoes superstructure deck (does not include wood pulp or similar cargo) and the requirements cargoes
of the 1966 Load Line Convention concerning timber deck cargoes or other National
Regulations are complied with
TLS Submerged Turret Loading System. Assigned to tankers equipped with submerged Pt 7, Ch 6, 1 General
turret loading systems to facilitate the transfer of cargo oil from offshore loading to
terminals
Winterisation Assigned to a ship that is intended to navigate in cold climates and may be exposed to | Pt 8, Ch 1 Application and Pt
low temperatures that may cause equipment to freeze due to ice accretion from 8, Ch 2 Ice Operations - Ice
atmospheric icing or sea spray or due to freezing of liquid within a system. Protection Class
measures are provided and operational procedures are specified to ensure that
equipment is suitably protected to enable operation in low temperatures. Supplementary
Winterisation notations are given in Table 2.2.3 Notations for ice and cold operations
WDL(+) Weather Deck Load. Assigned where the weather deck load scantlings have been Pt 4, Ch 1 General Cargo
approved for a loading greater than a design head of 3,5 m Ships and Pt 4, Ch 4
Offshore Support Vessels
Table 2.2.3 Notations for ice and cold operations
Notation Description Conditions Application See also
Ice Class For offshore supply vessels | Light and very light ice conditions Hull, Pt 8, Ch 2, 4 Hull
1E Machinery requirements for light ice

conditions — Ice Classes
1D and 1E and Pt 8, Ch 2,
5 Machinery requirements
for light ice conditions —
Ice Classes 1D and 1E

Ice Class Hull strengthening in

1D forward region only

Ice Class Ice Class 1C; ships with such structure, engine output

1CFS and other properties that they are capable of navigating
in light ice conditions, with the assistance of icebreakers
when necessary;

Ice Class Ice Class 1B; ships with such structure, engine output

1B FS and other properties that they are capable of navigating
in moderate ice conditions, with the assistance of
icebreakers when necessary

Ice Class Finnish Swedish Ice Class | Ice Class 1A; ships with such structure, engine output Hull, Pt 8, Ch 2, 6 Hull

1A FS Rules and other properties that they are capable of navigating | Machinery | requirements for first-year
in difficult ice conditions, with the assistance of ice condlitions — Ice
icebreakers when necessary Classes 1AS FS, 1A FS,

1BFS, 1C FS and 1D and
Pt 8, Ch 2, 7 Machinery
requirements for first-year
ice conditions — Ice
Classes 1AS FS, 1A FS,
1BFSand 1C FS
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Ice Class Ice Class 1A Super; ships with such structure, engine
1AS FS output and other properties that they are normally
capable of navigating in difficult ice conditions without
the assistance of icebreakers
Ice Class Ice Class 1C; ships with such structure, engine output
1C FS(+) and other properties that they are capable of navigating
in light ice conditions, with the assistance of icebreakers
when necessary
Ice Class Ice Class 1B; ships with such structure, engine output Pt 8, Ch 2, 8 Hull
1B FS(+) and other properties that they are capable of navigating requirements for first-year
in moderate ice conditions, with the assistance of ice conditions — Ice
Finnish Swedish Ice Class icebreakers when necessary classes 1AS FS(+), 1A
Rules with enhanced Hull, FS(+), 18 FS(+) and 1C
. ) FS(+)and Pt 8, Ch 2, 9
engine power for Machinery ) )
) ) - Machinery requirements
icebreaking capability ) ) »
for first-year ice conditions
- Ice classes 1AS FS(+),
1A FS(+), 1BFS(+) and 1C
FS(+)
Ice Class Ice Class 1A; ships with such structure, engine output
1A FS(+) and other properties that they are capable of navigating
in difficult ice conditions, with the assistance of
icebreakers when necessary
Ice Class Ice Class 1A Super; ships with such structure, engine
1AS FS(+) output and other properties that they are normally
capable of navigating in difficult ice conditions without
the assistance of icebreakers
Ice Class Summer/autumn operation in thin first-year ice which
PC7 may include old ice inclusions
Ice Class Summer/autumn operation in medium first-year ice
PC6 which may include old ice inclusions
Ice Class Year-round operation in medium first-year ice which may
PC5 include old ice inclusions
Ice Class IACS Polar Ship Rules Year-round operation in thick first-year ice which may Hull, Pt 8, Ch 2, 10 Hull
PC4 include old ice inclusions Machinery strengthening
requirements for
navigation in multi-year ice
conditions — Ice Classes
PC1, PC2, PC3, PC4,
PC5, PC6, PC7 and
Icebreaker and Pt 8, Ch 2,
11 Machinery
strengthening
requirements for
navigation in multi-year ice
conditions — Ice Classes
PC1, PC2, PC3, PC4,
PC5, PC6 and PC7
Ice Class Year-round operation in second-year ice which may
PC3 include multi-year ice inclusions

18
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Ice Class Year-round operation in moderate multi-year ice

PC2 conditions

Ice Class Year-round operation in all Polar waters

PC1

Winterisati | Hull construction materials Hull, Ch 1, 2 Materials for hull

on H() materials construction at low
temperatures —
Winterisation H of the
Provisional Rules for the
Winterisation of Ships

Winterisati | Short duration Low temperature operations

on C(%

Winterisati | Seasonal duration Equipment | Ch 1, 3 Materials for

on B(9) and equipment and

systems components at low

temperatures —
Winterisation M of the
Provisional Rules for the
Winterisation of Ships

Winterisati | Prolonged duration

on A(%)

2.1.11 Service restriction notation. A notation indicating that a ship has been classed on the understanding that it will be

operated only in suitable areas or conditions which have been agreed by the Classification Committee, e.g. protected waters
service.

2112 Linked means connected, while in operation, to an attendant ship (which may be on shore, submerged or afloat) by a
restraining line, suspension cable or umbilical cord.

2113 Laid-up notation. A ship not under repair or not actively employed may be assigned the laid-up notation in order to
maintain the ship in class subject to agreement by the Classification Committee. A general examination of the hull and machinery
is to be carried out in lieu of the Annual Survey. An Underwater Examination (UWE) is to be carried out in lieu of the Special Survey.
See Pt 1, Ch 3, 1.1 Frequency of surveys 1.1.2, Pt 1, Ch 3, 2.1 General 2.1.5, Pt 1, Ch 3, 5.1 General 5.1.6 and Pt 1, Ch 3, 11.1
Annual, Intermediate and Docking Surveys 11.1.2.

2.2 Character symbols
2.2.1 All ships, when classed, will be assigned one or more character symbols as applicable. For the majority of ships, the
character assigned will be 100A1, = 100A1 or % 100A1.
2.2.2 A full list of character symbols for which ships may be eligible is as follows:
¥ = This distinguishing mark will be assigned, at the time of classing, to new ships constructed under LR's

Special Survey in compliance with the Rules, and to the satisfaction of the Classification Committee.

% = This distinguishing mark, will be assigned to ships built under supervision of another IACS member
society and later assigned class with LR. For such ships the class notations will be reviewed separately
and equivalent notations will be assigned.

100 = This character figure will be assigned to all ships considered suitable for sea-going service.

A = This character letter will be assigned to all ships which have been built or accepted into class in
accordance with LR's Rules and Regulations, and which are maintained in good and efficient condition.

1 = This character figure will be assigned to:
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= (a) Ships having on board, in good and efficient condition, anchoring and/or mooring equipment in
accordance with the Rules.

= (b) Ships classed for a special service, having on board, in good and efficient condition, anchoring
and/or mooring equipment approved by the Classification Committee as suitable and sufficient for the
particular service.

N = This character letter will be assigned to ships on which the Classification Committee has agreed that
anchoring and mooring equipment need not be fitted in view of their particular service.

T = This character letter will be assigned to ships which are intended to perform their primary designed
service function only while they are anchored, moored, towed or linked, and which have, in good and
efficient condition, adequately attached anchoring, mooring, towing or linking equipment which has
been approved by the Classification Committee as suitable and sufficient for the intended service.

2.2.3 For classification purposes, the character figure 1, or either of the character letters N or T, is to be assigned.

22.4 In cases where the anchoring and/or mooring equipment is found to be seriously deficient in quality or quantity, the
class of the ship will be liable to be withheld.

23 Class notations (hull)

2.3.1 When considered necessary by the Classification Committee, or when requested by an Owner and agreed by the
Classification Committee, a class notation will be appended to the character of classification assigned to the ship. This class
notation will consist of one of, or a combination of: a type notation, a cargo notation, a special duties notation, a special features
notation and/or a service restriction notation, e.g "~ # 100A1 Oil Tanker F.P. exceeding 60°C in No. 4 tanks ESP Baltic Service Ice
Class 1B'.

2.3.2 Details of the ship types and particular cargoes for which special Rules apply are given in those Chapters of Pt 3 Ship
Structures (General), Pt 4 Ship Structures (Ship Types) and Pt 7 Other Ship Types and Systems which apply to such ships and
cargoes.

2.3.3 Details of the more common special features and the conditions relevant to the assignment of special features notations,
together with the form of such notations, are incorporated in Pt 3 Ship Structures (General), Pt 4 Ship Structures (Ship Types) and
Pt 7 Other Ship Types and Systems as applicable.

2.3.4 Service restriction notations will generally be assigned in one of the forms shown in Pt 7, Ch 2, 2.3 Class notations (hull)
2.3.6 to Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.10, but this does not preclude Owners or Shipbuilders requesting special
consideration for other forms in unusual cases.

2.3.5 Where a service notation is applicable, certain exemptions may be granted. Where these affect statutory requirements,
such as Load Lines, the Owner or shipbuilder is to obtain the authorisation of the Flag State. Such exemptions are to be recorded
on the Class certificate and any applicable statutory certificate.

2.3.6 Protected waters service. Service in sheltered water adjacent to sand banks, reefs, breakwaters or other coastal
features, and in sheltered water between islands, e.g. ‘Protected Waters Service at Storebaelt Bridge'.

2.3.7 Extended protected waters service. Service in protected waters and also for short distances (generally less than 15
nautical miles) beyond protected waters in ‘reasonable weather', e.g. ‘Extended Protected Waters Service from the Port of Lagos'.

2.3.8 Specified coastal service. Service along a coast, the geographical limits of which will be indicated in the Register
Book, and for a distance out to sea generally not exceeding 21 nautical miles, unless some other distance is specified for ‘coastal
service' by the Administration with which the ship is registered, or by the Administration of the coast off which it is operating, as
applicable, e.g. ‘Indonesian coastal service'.

2.3.9 Specified route service. Service between two or more ports or other geographical features which will be indicated in
the Register Book,
e.g.

e ‘London to Rotterdam service'
e ‘London, Rotterdam and Hamburg service'.

2.3.10 Specified operating area service. Service within one or more geographical area(s) which will be indicated in the
Register Book,
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e.g.
e  “Pacific Tropical Zone service'

. ‘Great Lakes and St.Lawrence to Pt. du Monts service'

. ‘Red Sea, Eastern Mediterranean and Black Sea service'.

2.3.11 *IWS. This notation (In-water Survey) may be assigned to a ship where the applicable requirements of LR's Rules and
Regulations are complied with, see Pt 1, Ch 3, 4.3 In-water Surveys; Pt 3, Ch 1, 5.2 Plans and supporting calculations and Pt 3,
Ch 1, 5.3 Plans to be supplied to the ship; Pt 3, Ch 2, 3.5 External hull protection; Pt 3, Ch 13, 2.9 Pintles and Pt 5, Ch 6, 3.12
Sternbushes. The notation will be withdrawn for ESP ships upon reaching 15 years of age.

2.3.12 ESP. This notation (Enhanced Survey Programme) will be assigned to oil tankers, combination carriers, chemical
tankers, bulk carriers and ore carriers, as defined in Pt 7, Ch 3, 1.5 Definitions which are subject to an enhanced survey
programme as detailed in Pt 1, Ch 3, 3 Intermediate Surveys - Hull and machinery requirements, Pt 1, Ch 3, 6 Special Survey -
Bulk carriers - Hull requirements, Pt 1, Ch 3, 7 Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull
requirements and Pt 1, Ch 3, 8 Special Survey - Chemical Tankers - Hull requirements.

2.3.13 CSR. This notation will be assigned to bulk carriers and double hull oil tankers compliant with the JACS Common
Structural Rules for Bulk Carriers and Oil Tankers (CSR), see Pt 4, Ch 7, 1.2 Application 1.2.1 and Pt 4, Ch 9, 1.2 Application and
ship arrangement 1.2.1. Additional mandatory and non-mandatory class notations for CSR bulk carriers are given in Pt 1, Ch 2,
2.3 Class notations (hull) 2.3.14.

2.3.14 Class notations for CSR bulk carriers. In general, CSR bulk carriers less than 150 m in length are to comply with
the requirements of Pt 4, Ch 7, 1.4 Class notation for CSR bulk carriers and the IACS Common Structural Rules (CSR) and will be
eligible for one of the following mandatory class notations:

{any holds may This class notation is normally assigned to a ship designed to carry dry bulk cargoes of cargo density 1,0
be empty} tonne/m? and above, with an approved arrangement of loaded holds such that any hold may be empty at the
maximum draught.

{holds a, b, ... This class notation is normally assigned to a ship designed to carry dry bulk cargoes of cargo density 1,0
may be empty}  tonne/m3 and above with specified holds empty at maximum draught.

In general, CSR bulk carriers equal to or greater than 150 m in length are to comply with the requirements of Pt 4, Ch 7, 1.5 Class
notation for non-CSR bulk carriers and the IACS Common Structural Rules (CSR) and will be eligible for one of the following
mandatory class notations:

BC-A, {holds a, This class will be assigned for bulk carriers designed to carry dry bulk cargoes of cargo density 1,0 tonne/m? and

b, ... may be above with specified holds empty at maximum draught.
empty}
BC-B This class will be assigned for bulk carriers designed to carry dry bulk cargoes of cargo density 1,0 tonne/m? and

above with all cargo holds loaded.

BC-C This class will be assigned for bulk carriers designed to carry dry bulk cargoes of cargo density less than 1,0
tonne/m? with all cargo holds loaded.

The following additional notations and annotations are to be provided giving further detailed description of limitations to be
observed during operation as a consequence of the design loading condition applied during the design:

(maximum For notations BC-A and BC-B if the maximum cargo density is less than 3,0 tonnes/m3

cargo density (in

tonnes/m3))

(no MP) For all notations when the vessel has not been designed for loading and unloading in multiple ports in accordance

with the conditions specified in IACS Common Structural Rules (CSR), Pt 1, Ch 4, Sec 8,4.2.2;
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GRAB [X] Where the net thickness of plating of inner bottom, hopper tank sloping plate, transverse lower stool, transverse
bulkhead plating and inner hull up to a height of 3,0 m above the lowest point of the inner bottom, excluding bilge
wells comply with IACS Common Structural Rules (CSR), Pt 2, Ch 1, 6 for BC-A and BC-B, see IACS Common
Structural Rules (CSR), Pt 1, Ch 1, Sec 1,3.2.1;

(allowed Annotation for notation BC-A.
combination of

specified empty

holds)

2.3.15 ESN. This notation (Enhanced Survivability Notation) will be assigned to non-CSR bulk carriers which are designed to
withstand the individual flooding of all cargo holds, see Pt 4, Ch 7, 1.3 General class notations 1.3.2.

2.3.16 LI. This notation will be assigned where an approved loading instrument has been installed as a classification
requirement.

2.317 ShipRight (). Where one or more of LR’s ShipRight procedures for the following have been satisfactorily applied, then
a notation showing the associated characters of the procedure(s) within brackets will, at the Owner’s request, be entered in
column 4 of the Register Book, preceded by the word ShipRight, e.g. ShipRight(CM, SDA, FDA plus(25,NA)). The
requirements pertaining to these notations and the ShipRight procedures are given in Pt 3, Ch 16 ShipRight Procedures for the
Design, Construction and Lifetime Care of Ships.

ACS|() This ShipRight notation (Anti-Corrosion System) will be assigned when a specified area or areas of the ship have been
protected against corrosion in accordance with the relevant ShipRight procedures. The ACS( ) notation with the
extension of one or more of the following associated supplementary characters shown in brackets, detailing the
specified protected area or areas, may be assigned;

B for protective coating system of water ballast tanks;

D for protective coating system of double-side skin spaces;

C  for protective coating system of cargo oil tanks;

C* when corrosion resistant steel has been used in cargo oil tanks;
\'} for protective coating system of void spaces.

CM This ShipRight notation (Construction Monitoring), which complements the ShipRight SDA, FDA, FDA plus() , FDA
ICE, FDA SPR, and WDA notations, will be assigned when the controls in construction tolerances detailed in the
relevant ShipRight procedures have been applied and verified. The ShipRight notation CM is mandatory upon
application of any of the following ShipRight notations: SDA, FDA, FDA plus(), FDA ICE, FDA SPR .and WDA

FDA This ShipRight notation (Fatigue Design Assessment) will be assigned when an appraisal has been made of the fatigue
performance of the hull structure in accordance with the relevant ShipRight procedures.

FDA plus() This ShipRight notation (Fatigue Design Assessment plus) will be assigned when an appraisal has been made for a
higher level of fatigue performance than that made for the assignment of FDA. The appraisal may be made based upon
a specific trading pattern, which is to be expressed in terms of either a Worldwide trading route, as defined in the
relevant ShipRight procedures, or a North Atlantic trading route (that utilises the wave data from IACS Recommendation
34). The ShipRight notation FDA plus() is to be followed by the number of years that the vessel has been assessed for
the specific trading pattern shown in brackets, for either the Worldwide or North Atlantic trading routes, denoted by WW
and NA respectively, e.g. FDA plus (25, NA).

This ShipRight notation (Fatigue Design Ice) will be assigned when an appraisal has been made for the fatigue
FDA ICE performance of the hull structure when navigating through ice in accordance with the relevant ShipRight procedures.

FDA SPR This ShipRight notation (Springing Fatigue Assessment) will be assigned when an appraisal has been made of the
fatigue performance of the hull structure taking into account the effects due to springing (the continuous vibrational
response of the hull girder due to waves) in accordance with the relevant ShipRight procedures.
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SDA This ShipRight notation (Structural Design Assessment) will be assigned when direct calculations in accordance with the
relevant ShipRight procedures have been applied. The ShipRight notation SDA is mandatory upon application of any of
the following ShipRight notations: FDA, FDA plus(), FDA ICE, FDA SPR and WDA.

WDA This ShipRight notation (Whipping Design Assessment) will be assigned when an appraisal has been made of the
vibrational response of the hull structure due to wave impact loads (Whipping) in accordance with the relevant ShipRight
procedures.

2.3.18  When the ShipRight notations SDA, FDA, FDA plus(), FDA ICE, FDA SPR, and WDA are assigned, the precise
technical conditions of the appraisal will be made available to Owners.

2.3.19 EU notations. The following notations may be assigned to passenger ships that comply with the requirements of the
European Council Directive 98/18/EC of 17 March 1998 on safety Rules and Standards for passenger ships, and subsequent
revisions:

EU(A) This class notation will be assigned to a passenger ship engaged on domestic voyages other than voyages covered by
Classes B, C and D.

EU(B) This class notation will be assigned to a passenger ship engaged on domestic voyages in the course of which it is at no
time more than 20 miles from the line of coast, where shipwrecked persons can land, corresponding to the medium tide
height.

EU(C) This class notation will be assigned to a passenger ship engaged on domestic voyages in sea areas where the probability

of exceeding 2,5 m significant wave height is smaller than 10 per cent over a one-year period for all-year-round operation,

or over a specific restricted period of the year for operation exclusively in such a period (e.g. summer period operation), in

the course of which it is at no time more than 15 miles from a place of refuge, nor more than 5 miles from the line of coast,
where shipwrecked persons can land, corresponding to the medium tide height.

EU(D) This class notation will be assigned to a passenger ship engaged on domestic voyages in sea areas where the probability
of exceeding 1,5 m significant wave height is smaller than 10 per cent over a one-year period for all-year-round operation,
or over a specific restricted period of the year for operation exclusively in such a period (e.g. summer period operation), in
the course of which it is at no time more than 6 miles from a place of refuge, nor more than 3 miles from the line of coast,
where shipwrecked persons can land, corresponding to the medium tide height.

2.3.20  The following notations may be assigned to ships that comply with standards for noise and vibration levels in different
spaces at the time of delivery and during the ship's life if substantial changes to the machinery installation or interior arrangements
are made.

PAC Passenger Accommodation Comfort. This notation indicates that the passenger accommodation meets the acceptance
criteria.
CAC Crew Accommodation Comfort. This notation indicates that the crew accommodation and work areas meet the

acceptance criteria.

PCAC Passenger and Crew Accommodation Comfort. This notation indicates that the passenger and crew spaces both meet the
acceptance criteria.

Following the PAC or CAC notation, numerals 1, 2 or 3 will indicate the acceptance criteria to which the noise and vibration levels
have been assessed. In the case of the PCAC notation, two numerals will be assigned. The first will indicate the acceptance
criteria for passenger accommodation, whilst the second will indicate the crew comfort criteria. These notations are optional and
are primarily intended to apply to passenger ships. Spaces that comply with the minimum Rule requirement for noise levels
indicated in Pt 7, Ch 12 Passenger and Crew Accommodation comfort, will meet the requirements of section 4 of IMO Resolution
MSC.337(91) — Adoption of the Code on Noise Levels on Board Ships — (Adopted on 30 November 2012)The Annex below is
consolidated into Noise Levels - Code on Noise Levels on Board Ships (Resolution MSC.337(91)), when measured in accordance
with the requirements of Chapters 2 and 3 of that Resolution

2.3.21 The notation EPN (escort performance numeral) may be assigned to escort tugs which carry out full-scale performance
trials in accordance with the requirements of Pt 4, Ch 3, 9.3 Performance numeral and trials. (F,B,V,C) may be appended to the
notations where:

Lroyp's REGISTER 23



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Classification Regulations Part 1, Chapter 2

Section 2

F Maximum steering force, in tonnes.
B Maximum braking force, in tonnes.
Vv Speed, in knots, at which F and B are determined.
(o] Time, in seconds, required for the escort tug in manoeuvring from maintained oblique position of the tug giving it a
maximum steering force on one side of the assisted vessel to a mirror position on the other side.
24 Class notations (machinery)
241 The following class notations are associated with the machinery construction and arrangement, and may be assigned

as considered appropriate by the Classification Committee:

¥ LMC This notation will be assigned when the propelling and essential auxiliary machinery, see Pt 1, Ch 2, 2.9 Application notes
2.9.1, have been constructed, installed and tested under LR’s Special Survey and in accordance with LR’s Rules and Regulations
for the Classification of Ships, see Pt 1, Ch 2, 3.2 New construction surveys.

[ = ] LMC This notation will be assigned when:

e the propelling arrangements for propellers, propulsion shafting and multiple input/output gearboxes, steering systems,
pressure vessels and electrical equipment for essential systems have been constructed, installed and tested under LR’s
Special Survey and are in accordance with LR’s Rules and Regulations, see Pt 1, Ch 2, 3.2 New construction surveys.

. other items of machinery and gearing arrangements for propulsion and electrical power generation and other auxiliary
machinery for essential services are in compliance with LR Rules and supplied with the Manufacturer’s certificate, see Pt 1,
Ch 2, 2.9 Application notes 2.9.2.

e the system arrangements of propelling and essential auxiliary machinery, see Pt 1, Ch 2, 2.9 Application notes 2.9.1, are
appraised and found to be acceptable to LR.

% LMC This notation will be assigned to existing ships in service that will be accepted or transferred into LR class when:

e the propelling and essential auxiliary machinery, see Pt 1, Ch 2, 2.9 Application notes 2.9.1, have neither been constructed
nor installed under LR’s Special Survey.
e the existing machinery installation and arrangement have been tested and found to be acceptable to LR.

MCH This notation will be assigned when the:

. propelling and essential auxiliary machinery, see Pt 1, Ch 2, 2.9 Application notes 2.9.1, has been installed and tested under
LR’s survey and found to be acceptable to LR.

o propelling and essential auxiliary machinery has been supplied with a Manufacturer’s certificate, see Pt 1, Ch 2, 2.9
Application notes 2.9.3.

. system arrangements of propelling and essential auxiliary machinery, see Pt 1, Ch 2, 2.9 Application notes 2.9.1, are
appraised and found to be acceptable to LR.

IGS This notation will be assigned when a ship intended for the carriage of oil in bulk, or for the carriage of liquid chemicals in bulk,
is fitted with an approved system for producing gas for inerting the cargo tanks.

2.4.2 The following class notations are associated with the machinery control and automation, and may be assigned as
considered appropriate by the Classification Committee:

UMS This notation may be assigned when the arrangements are such that the ship can be operated with the machinery spaces
unattended. It denotes that the control engineering equipment has been arranged, installed and tested in accordance with LR's
Rules, or is equivalent thereto.

CCS This notation may be assigned when the arrangements are such that the machinery may be operated with continuous
supervision from a centralised control station. It denotes that the control engineering equipment has been arranged, installed and
tested in accordance with LR's Rules, or is equivalent thereto.

ICC This notation may be assigned when the arrangements are such that the control and supervision of ship operational functions
are computer based. It denotes that the control engineering equipment has been arranged, installed and tested in accordance
with LR's Rules, or is equivalent thereto.

IP This notation may be assigned to a ship classed with LR when the arrangements of the machinery are such that the propulsion
equipment and all the essential auxiliary machinery is integrated with the power unit for operation under all normal sea-going and
manoeuvring conditions. The system is to be bridge controlled and the propulsion equipment is to incorporate an emergency
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means of propulsion in the event of failure in the prime mover. It also denotes that the machinery and control equipment have been
arranged, installed and tested in accordance with LR's Rules.

2.4.3 The following class notations are associated with dynamic positioning arrangements, and may be assigned as
considered appropriate by the Classification Committee:

DP(CM) This notation may be assigned when a ship is fitted with centralised remote manual controls for position keeping and with
position reference system(s) and environmental sensor(s). It denotes that the machinery and control engineering equipment has
been arranged, installed and tested in accordance with LR's Rules, or is equivalent thereto.

DP(AM) This notation may be assigned when a ship is fitted with automatic main and manual standby controls for position
keeping and with postition reference system(s) and environmental sensor(s). It denotes that the machinery and control engineering
has been arranged, installed and tested in accordance with LR's Rules, or is equivalent thereto.

DP(AA) This notation may be assigned when a ship is fitted with automatic main and automatic standby controls for position
keeping and with position reference system(s) and environmental sensor(s). It denotes that the machinery and control engineering
equipment has been arranged, installed and tested in accordance with LR's Rules, or is equivalent thereto.

DP(AAA) This notation may be assigned when a ship is fitted with automatic main and automatic standby controls for position
keeping, together with an additional/emergency automatic control unit located in a separate compartment and with position
reference systems and environmental sensors. It denotes that the machinery and control engineering equipment has been
arranged, installed and tested in accordance with LR's Rules, or is equivalent thereto.

PCR()() This rating supplements the DP() notation. This rating indicates the calculated percentage of time that a unit is capable of
holding heading and position under a standard set of environmental conditions (North Sea).

Two rating numerals are calculated:

e  The first numeral represents the percentage of time that the ship can remain on station when subjected to a set of standard
environmental conditions (North Sea fully developed) with all thrusters operating.

e  The second numeral represents the percentage of time that the ship can remain on station when subjected to a set of
standard environmental conditions (North Sea fully developed) with the most effective thruster being inoperative.

e Atypical rating might be (95),(70).

The foregoing dynamic positioning notations may be supplemented with a Performance Capability Rating (PCR). This rating
indicates the calculated percentage of time that a ship is capable of holding heading and position under a standard set of
environmental conditions (North Sea), see Pt 7, Ch 4 Dynamic Positioning Systems.

244 The following class notations are associated with navigation safety, and may be assigned as considered appropriate by
the Classification Committee:

NAV1 This notation will be assigned when the bridge layout and level of equipment are such that the ship is considered suitable
for safe periodic operation under the supervision of a single watchkeeper on the bridge. It denotes that the navigational installation
has been arranged, installed and tested in accordance with LR's Rules, or is equivalent thereto.

IBS This additional notation will be assigned where an integrated bridge system is fitted to provide electronic chart display, track
planning and automatic track following, centralised navigation information display, and bridge alarm management. It denotes that
the integrated bridge system has been arranged, installed and tested in accordance with LR's Rules, or is equivalent thereto. For
assignment of this notation, in addition to satisfying LR Rules, or equivalent thereto, for navigational function integration:

(@ the layout of the bridge and the equipment located on the bridge is to satisfy the requirements of a relevant International or
National Ergonomic or Human-centred Design Standard, or an acceptable equivalent, to the satisfaction of LR; or

(b) the notation NAV1 is also to be assigned; or

(c) where the bridge is not intended to operate a periodic one man watch, the layout of the bridge and the equipment on the
bridge are to satisfy the requirements for the assignment of the notation NAV1 to the satisfaction of LR with the exception of
requirements identified by LR Rules that may be relaxed in such cases.

2.4.5 Machinery class notations will not be assigned to ships the hulls of which are not classed or intended to be classed with
LR.

2.4.6 The notations = LMC, [ % JLMC, % LMC and MCH wil,, in general, not be assigned to non-propelled craft, but
individual cases will be considered on their merits.
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Table 2.2.4 Machinery Class Notations

Machinery Notations

* LMC
Propulsion and essential machinery

[=]LmC

Propulsion and essential machinery
% LMC

Propulsion and essential machinery

MCH
Propulsion and essential machinery

IGS
Inert Gas System

UMS
Unattended Machinery Spaces

CCSs
Centralised Control Station

ICC
Integrated Computer Control

IP
Integrated Propulsion

DP(CM)
Dynamic Position (Centralised Remote Manual
Controls)

DP(AM)
Dynamic Position (Automatic main and
Manual standby Controls)

DP(AA)
Dynamic Position (Automatic main and
Automatic standby Controls)

DP(AAA)

Dynamic Positioning (Automatic main and
Automatic standby controls with additional/
emergency Automatic control)

PCR()(
Performance Capability Rating

OPS
Operation of Services by connection to an
external electrical Power Supply

PM
Positional Mooring System

PMC

Positional Mooring System for mooring in
Close proximity to other vessels or
installations

LFPF()
Machinery installation fuelled by low flashpoint
fuel

PMR
Propulsion System Redundancy

PSMR
Propulsion and Steering System Redundancy

PSMR*
Propulsion and Steering System Redundancy
in Separate Compartments

PMRL
Propulsion System Redundancy with Limited
Capacity

PMRL*
Propulsion System Redundancy in Separate
Compartments with Limited Capacity

SMRL
Steering System Redundancy with Limited
Capacity

SMRL*
Steering System Redundancy in Separate
Compartments with Limited Capacity

PSMRL
Propulsion and Steering System Redundancy
with Limited Capacity

PSMRL*

Propulsion and Steering System Redundancy
in Separate Compartments with Limited
Capacity

CAC1(1or2or3)
Crew Accommodation Comfort

See Pt 1, Ch 2, 2.4 Class notations (machinery), Pt 1, Ch 2, 2.5 Class notations (machinery special features), Pt 1, Ch 2, 2.6 Class notations
(refrigerated cargo installations (RMC), controlled atmosphere (CA) systems and carriage of refrigerated containers (CRC))

* Lloyd’s LMC
Refrigerated Machinery

Lloyd’s LMC
Refrigerated Machinery

# Double Dagger — Suitable for carriage of fruit

¥ Lloyd’s RMC (LG)
Reliquefaction and/or refrigeration equipment
is fitted

Lloyd’s RMC (LG)
Reliquefaction and/or refrigeration equipment
is fitted

* Lloyd’s RMC (BC)
Refrigerated Chemical tanker

Lloyd’s RMC (BC)
Refrigerated Chemical Tanker

TC
Chemical Tanker temperature Control
Systems

(CA)
Controlled Atmosphere

CA (%0,, %CO0,) Controlled Atmosphere

RH
Relative Humidity
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NAV1 PAC1 (or 2 or 3)
Navigation Equipment Passenger Accommodation Comfort
IBS PCAC1 (or2or 3), 1 (or 2 or 3)
Integrated Bridge System Passenger and Crew Accommodation
25 Class notations (machinery special features)
2.51 The following class notation is associated with onshore power supply arrangements and may be assigned as

considered appropriate by the Classification Committee, upon application from the Owners:

OoPS Assigned when the machinery, electrical and control engineering arrangements installed on board to permit continued operation of
services by connection to an external electrical power supply have been assessed.

252 The following class notations are associated with positional mooring systems, or thruster-assisted positional mooring
systems, and may be assigned as considered appropriate by the Classification Committee:

PM Assigned when a positional mooring system is fitted. It is not intended to apply to vessels which have station-keeping capabilities, but
which are not required to remain on station in adverse weather conditions. This notation can be supplemented by a Thrust-Assisted
notation (T1) [or (T2) or (T3) ].

PMC Assigned when a positional mooring system for mooring in close proximity to other vessels or installations is fitted. It is not intended
to apply to vessels which have station-keeping capabilities, but which are not required to remain on station in adverse weather
conditions. This notation can be supplemented by a Thrust-Assisted notation (T1) [or (T2) or (T3) ].

2.5.3 The following class notations are associated with machinery redundancy and may be assigned as considered
appropriate by the Classification Committee:

PMR This notation will be assigned where the main propulsion systems are arranged such that, in the event of a single failure in equipment,
the ship will retain not less than 50 per cent of the installed prime mover capacity and not less than 50 per cent of the installed
propulsion systems. It also denotes that the installation has been arranged, installed and tested in accordance with LR Rules.

PMR*  This notation will be assigned where the main propulsion systems are arranged such that, in the event of a single failure in equipment,
the ship will retain not less than 50 per cent of the installed prime mover capacity and not less than 50 per cent of the installed
propulsion systems and where the machinery is installed in separate compartments such that, in the event of the loss of one
compartment, the ship will retain availability of propulsion power. It also denotes that the installation has been arranged, installed and
tested in accordance with LR Rules.

SMR This notation will be assigned where the steering systems for manoeuvring are arranged so that steering capability will continue to be
available in the event of a single failure in the steering gear equipment or loss of power supply or control system for any steering
system. It also denotes that the installation has been arranged, installed and tested in accordance with LR’s Rules.

SMR*  This notation will be assigned where the steering systems for manoeuvring are arranged so that steering capability will continue to be
available in the event of a single failure in the steering gear equipment or loss of power supply or control system for any steering
system and where the steering systems are installed in separate compartments such that, in the event of the loss of one
compartment, steering capability will continue to be available. It also denotes that the installation has been arranged, installed and
tested in accordance with LR’s Rules.

PSMR This notation will be assigned where the main propulsion and steering systems are configured such that, in the event of a single failure
in equipment, the ship will retain not less than 50 per cent of the installed prime mover capacity and not less than 50 per cent of the
installed propulsion systems and retain steering capability. It also denotes that the installation has been arranged, installed and tested
in accordance with LR’s Rules.

PSMR* This notation will be assigned where the main propulsion and steering systems are configured such that, in the event of a single failure
in equipment, the ship will retain not less than 50 per cent of the installed prime mover capacity and not less than 50 per cent of the
installed propulsion systems and retain steering capability. The propulsion and steering arrangements are to be installed in separate
compartments such that, in the event of the loss of one compartment, the ship will retain availability of propulsion power and
manoeuvring capability. It also denotes that the installation has been arranged, installed and tested in accordance with LR’s Rules.

The foregoing machinery redundancy notations may be supplemented with the additional L character which indicates a limited
capability.
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254 The following class notations are associated with comfort control and may be assigned as considered appropriate by
the Classification Committee:

CAC1 (or2o0r3
Assigned when noise and vibration levels in crew accommodation and work areas have been assessed. Numerals 1 or 2 or 3 indicate
the acceptance criterion to which the noise and vibration levels have been assessed. Primarily intended to apply to passenger ships.
If requested, however, any ship can be assessed for compliance.

PAC1 (or2or3)
Assigned when noise and vibration levels in passenger accommodation have been assessed. Numerals 1 or 2 or 3 indicate the
acceptance criterion to which the noise and vibration levels have been assessed. Primarily intended to apply to passenger ships. If
requested, however, any ship can be assessed for compliance.

PCAC1 (or2or3),(1or2or3)
Assigned when noise and vibration levels in passenger and crew spaces have been assessed. Numerals 1 or 2 or 3 indicate the
acceptance criterion to which the noise and vibration levels have been assessed. Two numerals will be assigned, the first for the
acceptance criteria for passenger accommodation, the second for crew comfort criteria. Primarily intended to apply to passenger
ships. If requested, however, any ship can be assessed for compliance.

255 The following class notation is associated with low flashpoint fuelled vessels and may be assigned as considered
appropriate by the Classification Committee:

LFPF() Assigned where the main propelling and/or auxiliary machinery is designed to operate using a low flashpoint fuel in accordance with
the applicable LR Rules and Regulations. As a minimum, the LFPF() notation is to be appended by associated characters GC or GF
and one two letter fuel identifier, and will be entered in column 4 of the Register Book;

GC Assigned to liguefied gas carriers or tankers, where the main propelling and/or auxiliary machinery is designed to operate on a low
flashpoint fuel. The notation also indicates that the gas-fuelled machinery has been constructed, arranged, installed and tested in
accordance with the relevant requirements of Use of Cargo as Fuel of LR’s Rules for Ships for Liquefied Gases, or is equivalent
thereto.

GF Assigned to ships other than liquefied gas carriers or tankers, where the main propelling and/or auxiliary machinery is designed to
operate on a low flashpoint fuel, or a combination of low flashpoint fuel and standard marine oil fuel. The notation also indicates that
the low flashpoint fuelled machinery has been constructed, arranged, installed and tested in accordance with the LR Rules and
Regulations applicable to the fuel(s) used.

The low flashpoint fuel (or fuels) that the ship is designed to use is (are) indicated in the notation using a two letter identifier:

NG Natural Gas
EG Ethane Gas
LP Liquid Petroleum Gas (LPG is considered to include pure propane or Butane or any mixture of the two)

HG Hydrogen Gas
ML Methanol

2.6 Class notations (refrigerated cargo installations (RMC), controlled atmosphere (CA) systems and carriage of
refrigerated containers (CRC))

2.6.1 The following class notations may be assigned as considered appropriate by the Classification Committee, on
application from the Owners:

* Lloyd's RMC This notation will be assigned when a refrigerated cargo installation has been constructed, installed and tested
under LR's Special Survey and in accordance with the relevant requirements of the Rules.

Lloyd's RMC This notation will be assigned when the arrangements of the refrigerated cargo installation have been found to be
equivalent to Rule requirements, and the installation has been tested in accordance with the relevant requirements of the Rules.

T This symbol will be assigned to installations considered suitable for the carriage of fruit. It indicates that the following parameters
have been assessed and found satisfactory:
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S

The rate of air circulation and the air refreshing arrangements through the refrigerated spaces or chambers, or to containers.

g

The temperature controls and monitoring arrangements.
The installation's capability to cool down a complete cargo of fruit to its carrying temperature within a specified time. The
symbol will also be assigned to fishing vessels that have the refrigerating capacity to freeze down their catch.

S

¥ Lloyd's RMC (LG) This notation will be assigned to a classed liquefied gas carrier or tanker, in which reliquefaction or
refrigeration equipment is approved and fitted for cargo temperature and pressure control where the equipment has been
constructed, installed and tested in accordance with the relevant requirements of the Rules.

Lloyd's RMC (LG) This notation will be assigned to a classed liquefied gas carrier or tanker, in which reliquefaction or refrigeration
equipment is fitted for cargo temperature and pressure control, where the equipment has been found equivalent to Rule
requirements and tested in accordance with the relevant requirements of the Rules.

¥ Lloyd’s RMC (BC) Assigned to a classed chemical tanker in which refrigeration equipment has been constructed, installed and
tested, in accordance with the relevant requirements of the Rules.

Lloyd’s RMC (BC) Assigned to a classed chemical tanker where the equipment has been found equivalent to Rule requirements
and tested in accordance with the relevant requirements of the Rules.

TC Assigned to a classed chemical tanker where the temperature control systems have been found equivalent to Rule
requirements and tested in accordance with the relevant requirements of the Rules.

2.6.2 The following class notations are associated with controlled atmospheres and may be assigned as considered
appropriate by the Classification Committee, on application from Owners, see also Pt 7, Ch 1 Controlled Atmosphere Systems:

(CA) This notation may be assigned when a ship is fitted with arrangements for maintaining airtightness in CA zones
and for the ready connection to a gas system in accordance with the relevant requirements of the Rules.

CA (%05, %COy) This notation may be assigned when a ship is provided with a CA system which will achieve and maintain specified
ranges of oxygen and carbon dioxide levels in accordance with the relevant requirements of the Rules.

RH This notation may be assigned when a ship can maintain a specified relative humidity in the CA zones.

RPA Assigned to ships where the Refrigeration Machinery for Provision Stores and Air-conditioning comply with the
applicable requirements of Pt 7, Ch 15 Refrigeration Systems and Equipment Serving Provision Stores and Air-
Conditioning Installations.

Before assignment of any of the above notations it is a prerequisite that the refrigeration installation is assigned an RMC class
notation.

2.6.3 The following class notation is associated with the carriage of refrigerated cargo containers and may be assigned as
considered appropriate by the Classification Committee, on application from Owners, see also Pt 7, Ch 10 Carriage of
Refrigerated Containers:

# CRC This notation may be assigned when a ship is provided with a ventilation system which is approved, installed and tested
in accordance with the relevant requirements of the Rules.

2.6.4 The class notation assigned will additionally specify the temperature conditions and other relevant characteristics for
which the equipment has been approved, see Pt 6, Ch 3 Refrigerated Cargo Installations.

2.6.5 The class notation assigned will be maintained as long as the installation is found, at the prescribed Periodical Surveys,
to be in a fit and efficient condition, and in accordance with the requirements of the Rules.

2.6.6 The Classification Committee will give consideration to ships engaged on voyages of short duration, to installations of
small capacity, or to other special circumstances. In such cases the class may include a service limitation or other restriction.

2.6.7 Refrigerating installations designed to supply refrigerated air to insulated containers in ships' holds aboard container
ships, are eligible for classification. The installation is to include the refrigerating machinery, supply and return air ducting, and the
flexible couplings between containers and the duct system. Where the arrangements are such that cell air conditioning is essential
to the carriage of the containers, the air conditioning equipment and/or insulation of the hold, deckheads, sides and tank tops are
to be included in the classification.

2.6.8 Other methods of carrying refrigerated cargoes in containers aboard container ships will be considered for classification
on application.
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2.7 Class notations (Environmental Protection)
2.7.1 The following class notations are associated with the design and operation of a ship and may be assigned as
considered appropriate by the Classification Committee, on application from the Owners:
ECO This notation will be assigned when a ship is designed and operated in accordance with the relevant requirements of the
Rules.
ECO(TOC) This notation will be assigned when the environmental protection arrangements are in accordance with the requirements

of another recognised classification society and are essentially equivalent to Rule requirements and the ship is operated
in accordance with the relevant requirements of the Rules.

2.8 Descriptive notes

2.8.1 In addition to any class notations, an appropriate descriptive note may be entered in column 6 of the Register Book
indicating the type of ship in greater detail than is contained in the class notation, and/or providing additional information about the
ship's design and construction. This descriptive note is not an LR class notation and is provided solely for information.

2.8.2 ShipRight(). Where one or more of LR’s ShipRight procedures for the following have been satisfactorily applied, then a
descriptive note showing the associated characters of the procedure(s) within brackets will, at the Owner’s request, be entered in
column 6 of the Register Book, preceded by the word ShipRight, e.g. ShipRight(IHM, SERS). The requirements pertaining to
these descriptive notes and the ShipRight procedures are given in Pt 3, Ch 16 ShipRight Procedures for the Design, Construction
and Lifetime Care of Ships and Pt 5, Ch 21 Requirements for Condition Monitoring Systems and Machinery Condition-Based
Maintenance Systems.

BWMP() This ShipRight descriptive note (Ballast Water Management Plan) will be assigned, when the requirements in accordance with
the relevant ShipRight procedures have been complied with. The descriptive note BWMP() with the extension of one or more
of the following associated supplementary characters shown in brackets, detailing the method(s) used, may be assigned:

S sequential method;

F flow through method;
D dilution method;

T treatment method.

DIST() This ShipRight descriptive note (Machinery suitable for operation on Distillate Fuels) will be assigned when specified machinery
items are suitable for operation on distillate fuels, in accordance with the relevant ShipRight procedures. The DIST()
descriptive note with the extension of one or more of the following associated supplementary characters shown in brackets,
detailing the specified machinery items, may be assigned:

M main engine(s);

AB auxiliary engines and boiler;
I incinerator;

IG inert gas generator.

E This ShipRight descriptive note (Evidence) will be assigned, where evidence exists that supporting calculations have been
performed in accordance with hull structural finite element and fatigue analysis procedures of a recognised classification
society. This descriptive note can be assigned to vessels transferring class or to new builds where the design has been
appraised by another recognised classification society.

ES() This ShipRight descriptive note (Enhanced Scantlings) will be assigned, where scantlings in excess of the approved Rule
minimum are fitted at defined locations in accordance with the relevant ShipRight procedures. The added thickness
measurement in mm is to be shown with a description of the location(s) in brackets e.g. ShipRight(ES(+1 Strength Deck,
+2 Bottom Shell)).

IHM This ShipRight descriptive note (Inventory of Hazardous Materials) will be assigned when the requirements in accordance with
the relevant ShipRight procedures have been complied with.

PCWBT() This ShipRight descriptive note (Protection Coatings in Water Ballast Tanks) will be assigned, to indicate that all sea-water
ballast spaces having boundaries formed by the hull envelope have a corrosion protection coating applied, and that the
coating remains efficient and is maintained in good condition. The month and year that the coating is approved is to be
appended to the descriptive note within brackets.
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SEA()

SEAICE

SERS

SCM

SRtP

TCM

MCM

MCBM

MPMS

RCM

This descriptive note (Ship Event Analysis) will be assigned, where hull surveillance systems for monitoring of the ship’s hull
girder stresses and motions have been fitted and are in compliance with the relevant ShipRight procedures. The ShipRight
descriptive note is to be appended by HSS followed by the number of strain gauges fitted shown in brackets. In addition the
extension of one or more of the following associated supplementary characters may be shown e.g. ShipRight(SEA(HSS-2,
VDR)):

L The display of the relevant information in the cargo control ares;
M The display and recording of the ship’s motion;
N The facility to display and record navigational information;

VDR An interface with the ship's voyage data recorder system to enable the recording of hull stress, ship motion and hull
pressure information.

This ShipRight descriptive note (Ship Event Analysis Ice) will be assigned when the ship has been provided with a hull
surveillance system that can display and record local ice load induced stresses from a series of strain gauges in the bow
region.

This ShipRight descriptive note (Ship Emergency Response Service) will be assigned when a Ship is registered with LR’s Ship
Emergency Response Service.

This ShipRight descriptive note (Screwshaft Condition Monitoring) will be assigned where an Owner adopts the requirements
for monitoring of the screwshaft. The descriptive note will indicate that equipment and procedures are in place to determine
the physical and operational condition of that equipment.

This ShipRight descriptive note (Safe Return to Port and Orderly Evacuation) is to be applied where the design appraisal and
survey of the vessel has been performed in accordance with the relevant ShipRight procedures for vessels required to comply
with Safe Return to Port and Orderly Evacuation.

This ShipRight descriptive note (Main Steam Turbine Condition Monitoring) will be assigned where an Owner adopts the
requirements for monitoring of the main steam turbine. The descriptive note will indicate that equipment and procedures are in
place to determine the physical and operational condition of that equipment. Further information is provided in the LR
document ShipRight Procedure Machinery Planned Maintenance and Condition Monitoring.

This ShipRight descriptive note (Machinery Condition Monitoring) will be assigned where an Owner operates an approved
Planned Maintenance Scheme as part of the Continuous Survey Machinery (CSM) cycle, and monitoring techniques and
equipment are used to record the condition against agreed acceptable limits. The descriptive note will indicate that equipment,
procedures and documentation are in place to monitor, control and record the physical and operational condition of the
equipment on the ship and control the maintenance routines accordingly. For the design and installation of machinery
condition monitoring systems which form part of a machinery planned maintenance scheme approved by LR for the
assignment of the descriptive note, the requirements of Pt 5, Ch 21 Requirements for Condition Monitoring Systems and
Machinery Condlition-Based Maintenance Systems are applicable.

This ShipRight descriptive note (Machinery Condition-Based Maintenance) will be assigned where an Owner operates an
approved Planned Maintenance Scheme based on the use of Condition-based Maintenance as part of the Continuous Survey
Machinery (CSM) cycle. The descriptive note will indicate that procedures and documentation are in place to control and
record the inspection and maintenance routines of all surveyable machinery and equipment. The Scheme is to be based on
acceptable and applicable modes of failure analysis and risk assessment approved by LR. For the design and installation of
machinery condition monitoring systems which form part of a Machinery Condition based Maintenance scheme approved by
LR for the assignment of the descriptive note, the requirements of Pt 5, Ch 21 Requirements for Condition Monitoring
Systems and Machinery Condition-Based Maintenance Systems are applicable.

This ShipRight descriptive note (Machinery Planned Maintenance Scheme) will be assigned where an Owner operates an
approved Machinery Planned Maintenance Scheme as part of the Continuous Survey Machinery (CSM) cycle. The descriptive
note will indicate that procedures and documentation are in place to control and record the inspection and maintenance
routines of all machinery and equipment in the ship.

This ShipRight descriptive note (Reliability Centred Maintenance) will be assigned where an Owner operates an approved
Planned Maintenance Scheme based on the use of Reliability Centred Maintenance as part of the Continuous Survey
Machinery (CSM) cycle. The descriptive note will indicate that procedures and documentation are in place to control and
record the inspection and maintenance routines of all machinery and equipment in the ship, and that they are based on
acceptable and applicable methodology.
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VECS This ShipRight descriptive note (Vapour Emission Control System) will be assigned to a ship that has a vapour emission
control system fitted which has been designed and constructed in accordance with the requirements of USCG 46, CFR 39 or
the IMO Standards for Vapour Emission Control Systems (MSC Circular 585).

VECS-L This ShipRight descriptive note (Vapour Emission Control System — Lightering) will be assigned to a ship that has a vapour
emission control system that complies with the requirements for the VECS Descriptive Note and which has also been
designed and constructed to meet the requirements for vapour balancing in accordance with USCG 46, CFR 39.40 for service
vessels. If a ship has been assigned the ECO notation then it will not be eligible for the VECS-L Descriptive Note. Instead,
VECS for lightering will be referenced in the ECO notation, i.e. ECO(VECS-L).

2.8.3 Where an approved loading instrument is provided as an Owner's requirement, a descriptive note LI may be entered in
column 6 of the Register Book, see also Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.76.

2.8.4 Where container securing arrangements are designed and constructed in accordance with Pt 3, Ch 14 Cargo Securing
Arrangements, but where the Initial and Periodical Survey requirements for loose fittings are not requested, the ship will be eligible
to be assigned the descriptive note CSA (container securing arrangement) and for an entry to be made in column 6 of the Register
Book.

2.8.5 EDD. Vessel is eligible for the Owner/Operator to apply to the Flag Administration for the vessel to be placed on a pilot
Extended Dry-Docking regime. The relevant Flag Administration may elect to impose requirements additional to those defined as
per this descriptive note. Vessels are to comply with the LR Guidance notes on Extended Dry- Dockings.

2.8.6 STV. Where a sailing vessel is used for the offshore training of cadets or trainee seamen, a sailing training vessel STV
descriptive note may be entered in column 6 of the Register Book.

2.8.7 GR. Assigned to ships other than LNG carriers, detailing the aspects of design and construction that are prepared for
gas fuel operation in accordance with LR’s Rules and Regulations in force on the date of ‘contract for construction’. If a ship has
been assigned the LFPF(GF, NG) notation then it will not be eligible for the GR descriptive note. The descriptive note GR, with the
extension of one or more of the following associated characters shown in brackets, may be entered in column 6 of the Register
Book.

The design of the gas fuel system has been approved in principle.
Enhanced structural reinforcement and appropriate materials have been fitted to support the proposed gas storage tank.
Fuel storage arrangements installed in accordance with an approved design.

Gas fuel piping arrangements installed in accordance with an approved design.

m ©v -2 0 >

Engineering systems have been installed in accordance with an approved design. Additional letters will be assigned in
brackets to identify which items may be gas-fuelled:

M = main engine(s)
A = auxiliary engines
B = boiler

| = incinerator

See LR’s Rules and Regulations for the Classification of Natural Gas Fuelled Ships, Ch 1, 1.2 Class notation and descriptive note for further
detail.

2.9 Application notes

2.9.1 Propelling and essential auxiliary machinery includes machinery, equipment and systems installed for the ship to
be under seagoing conditions and that are necessary for the following:

a) Maintaining the watertight and weathertight integrity of the hull and spaces within the hull.
b) The safety of the ship, machinery and personnel on board.
c) The functioning and dependability of propulsion, steering and electrical systems.

)
d) The operation and functioning of control engineering systems for the monitoring and safety of propulsion and steering
systems.

—_— e~ =

(e) The operation and functioning of emergency machinery and equipment.
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2.9.2 Manufacturer's certificate for assignment of the [ % ] LMC notation. Acceptance of the manufacturer's certificate
for items of machinery for propulsion (including propulsion gearing with single input/output arrangements) and for electrical power
generation and for other auxiliary machinery for essential services is subject to the following:

(@ The ship is a cargo ship of less than 500 gross tonnage or is a ship of 500 gross tonnage or greater and is not required to
comply with international conventions applicable to a ship with unrestricted service.

(b) Propulsion power is provided by oil engines or gas turbines which have been type approved in accordance with LR
requirements for marine application.

(c) Electrical power is provided by generators driven by oil engines or gas turbines which have been type approved in
accordance with LR requirements for marine application.

(d) The design and manufacture standards for all machinery and associated engineering systems are the applicable LR Rules.

(e) The machinery and equipment is manufactured under a recognised quality control system.

()  Propellers, propulsion shafting and multiple input/output gearboxes are not included within the scope of propulsion
arrangements for acceptance of a manufacturer's certificate.
293 Manufacturer's certificate for assignment of the MCH notation. Acceptance of the manufacturer's certificate for

propelling and essential auxiliary machinery is subject to the following:

(@ The ship is a cargo ship of less than 500 gross tonnage or is a ship of 500 gross tonnage or greater and is not required to
comply with the international conventions applicable to a ship with unrestricted service.

(b) Propulsion power is provided by oil engines or gas turbines which have been type approved in accordance with LR
requirements for marine application.

(c) Electrical power is provided by generators driven by oil engines or gas turbines which have been type approved in
accordance with LR requirements for marine application.

(d) The power of any prime mover is less than 2,250 kW and the cylinder bore or any diesel engine is not greater than 300 mm.

(e) The design and manufacture standards for machinery and associated systems are the applicable LR Rules or other marine
standards acceptable to LR.

() The machinery and equipment is manufactured under a recognised quality control system in accordance with the
requirements of LR’s Rules for the Manufacture, Testing and Certification of Materials, July 2015 .

(@ Individual components manufactured under Pt 7, Ch 2, 2.9 Application notes 2.9.3 are to be delivered with a manufacturer’s
statement confirming that the scantlings comply with the applicable LR Rule requirements.

[ | Section 3
Surveys - General

3.1 Statutory surveys

3.1.1 The Classification Committee will act, when authorised on behalf of Governments, in respect of National and
International statutory safety and other requirements for passenger and cargo ships.

3.1.2 The Classification Committee will also act, when authorised, in respect of National Safety and other requirements
relating to ships used for offshore mineral exploration and exploitation.

3.2 New construction surveys

3.2.1 When it is intended to build a ship for classification with LR, constructional plans and all necessary particulars relevant to
the hull, equipment and machinery, as detailed in the Rules, are to be submitted for approval before the work is commenced.
Proposals for any subsequent modifications or additions to the scantlings, arrangements or equipment shown on the approved
plans are also to be submitted in writing and on plans for approval.

3.2.2 Where the proposed construction of any part of the hull or machinery is of novel design, or involves the use of unusual
material, or where experience, in the opinion of the Classification Committee, has not sufficiently justified the principle or mode of
application involved, special tests or examinations before and during service may be required. In such cases a suitable notation
may be assigned.

3.2.3 The materials used in the construction of hulls and machinery intended for classification are to be of good quality and
free from defects and are to be tested in accordance with the requirements of the Rules for the Manufacture, Testing and
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Certification of Materials, July 2015. The steel is to be manufactured by an approved process at an approved works. Alternatively,
tests will be required to demonstrate the suitability of the steel.

3.2.4 New ships intended for classification are to be built under LR's Special Survey. From the commencement of the work
until the completion of the ship, the Surveyors are to be satisfied that the materials, workmanship and arrangements are
satisfactory and in accordance with the Rules. Any items found not to be in accordance with the Rules or the approved plans, or
any material, workmanship or arrangements found to be unsatisfactory, are to be rectified.

3.2.5 For compliance with Pt 1, Ch 2, 3.2 New construction surveys 3.2.4, LR is prepared to consider methods of survey and
inspection for hull construction which formally include procedures involving the shipyard management, organisation and quality
systems. The minimum requirements for the approval of any such proposed Quality Assurance methods are laid down in Pt 3, Ch
15 Quality Assurance Scheme for the Hull Construction of Ships.

3.2.6 Each offshore supply ship, offshore tug/supply ship, dredger, hopper dredger, sand carrier, hopper barge or reclamation
craft, proceeding to sea is to comply with the draught and stability requirements of the National Authority and is to have on board
sufficient stability data to enable it to be properly loaded and handled, or, where appropriate, to be properly towed. This data is to
take full account of any intended special distribution or concentration of loading. In the case of an unmanned ship under tow, the
data is to be made available to the tug master.

3.2.7 Copies of approved plans (showing the ship as built), essential certificates and records, required loading and other
instruction manuals are to be readily available for use when required by the attending Surveyors, and may be required to be kept
on board.

3.2.8 When the machinery is constructed under LR's Special Survey, this survey is to relate to the period from the
commencement of the work until the final test under working conditions. Any items found not to be in accordance with the Rules
or the approved plans, or any material, workmanship or arrangements found to be unsatisfactory, are to be rectified.

3.2.9 When arrangements are such that essential machinery can be operated by remote and/or automatic control equipment,
the control equipment is to be arranged, installed and tested in accordance with LR's Rules and Regulations.

3.2.10  The date of completion of the Special Survey during construction of ships built under LR's inspection will normally be
taken as the date of build to be entered in the LR Publication Record. If the period between launching and commissioning is, for
any reason, unduly prolonged, the dates of launching and completion or commissioning may be separately indicated in the LR
Publications.

3.2.11 When a ship, upon completion, is not immediately commissioned but is laid-up for a period, the Classification
Committee, upon application by the Owner, prior to the ship proceeding to sea, will direct an examination to be made by the
Surveyors which may include a survey in dry-dock. If, as the result of such a survey, the hull and machinery be reported in all
respects in accordance with applicable Rule requirements, the subsequent Special Survey and Complete Survey of the machinery
will date from the time of such examination.

3.3 Existing ships

3.3.1 Classification of ships not built under survey. The requirements of the Classification Committee for the
classification of ships which have not been built under LR's Survey are indicated in Pt 1, Ch 3, 19 Classification of ships not built
under survey. Special consideration will be given to ships transferring class to LR from another recognised Classification Society.

3.3.2 Reclassification. \When reclassification or class reinstatement is desired for a ship for which the class previously
assigned by LR has been withdrawn or suspended, the Classification Committee will direct that a survey, appropriate to the age of
the ship and the circumstances of the case, be carried out by the Surveyors. If, at such a survey, the ship be found or placed in a
condition in accordance with the requirements of the Rules and Regulations, the Classification Committee will be prepared to
consider reinstatement of the original class or the assignment of such other class as may be deemed necessary.

3.3.3 A similar arrangement will apply in the case of reclassification of refrigerated cargo installations.

3.34 The Classification Committee reserves the right to decline an application for classification or reclassification where the
prior history or condition of the ship indicates this to be appropriate.

3.3.5 Unscheduled surveys. Where the Classification Committee has concern about the condition of a ship and/or the
equipment an unscheduled survey may be required at any time to determine the actual condition.

3.4 Damages, repairs and alterations

3.4.1 All repairs to hull, equipment and machinery which may be required in order that a ship may retain her class (see Pt 1,
Ch 2, 1.1 General 1.1.5), are to be carried out to the satisfaction of the Surveyors. When repairs are effected at a port, terminal or
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location where the services of a Surveyor to LR are not available, the repairs are to be surveyed by one of the Surveyors at the
earliest opportunity thereafter.

34.2 When, at any survey, the Surveyors consider repairs to be immediately necessary, either as a result of damage, or wear
and tear, they are to communicate their recommendations at once to the Owner, or his representative. When such
recommendations are not complied with, immediate notification is to be given to the Classification Committee by the Surveyors.

3.4.3 Where repairs are to be carried out by a riding crew during a voyage then these must be planned in advance. A
complete repair procedure, including the extent of proposed repair and the need for Surveyor’s attendance during the voyage, is
to be submitted reasonably in advance to the Surveyor for agreement. Failure to notify LR in advance of the repairs may result in
the class of the ship being specially considered by the Classification Committee. Where emergency repairs are effected
immediately due to an extreme emergency circumstance, the repairs should be documented in the ship’s log and submitted
thereafter to LR for use in determining further survey requirements.

3.4.4 When, at any survey, it is found that any damage, defect or breakdown (see Pt 1, Ch 2, 1.1 General 1.1.5) is of a nature
that does not require immediate permanent repair, but is sufficiently serious to require rectification by a prescribed date in order to
maintain class, a suitable condition of class is to be imposed by the Surveyors and recommended to the Classification Committee
for consideration.

3.4.5 If a ship which is classed with LR is to leave harbour limits or protected waters under tow, the Owner is to advise LR of
the circumstances prior to her departure.

3.4.6 If a ship which is classed with LR is taken in tow whilst at sea, the Owner is to advise LR of the circumstances at the
first practicable opportunity.

3.4.7 Plans and particulars of any proposed alterations to the approved scantlings and arrangements of hull, equipment, or
machinery are to be submitted for approval, and such alterations are to be carried out to the satisfaction of the Surveyors.

3.4.8 Where a complete replacement or addition of a major portion of the ship is involved, as defined in Pt 7, Ch 2, 3.4
Damages, repairs and alterations 3.4.9, consideration may be given to assignment of a separate date of build for the new
structure. The Survey requirements shall be based on the date of build associated with each major portion of the ship. Special
Survey due dates may be aligned at the discretion of the Committee.

3.4.9 A major portion of the ship may include a complete forward or after section, a complete main cargo section (which may
include a complete hold/tank of a cargo ship), a complete block of deck structure of a passenger ship or a structural modification
of a single hull to a double hull ship.

3.5 Existing ships — Periodical Surveys

3.5.1 Annual Surveys are to be held on all ships within three months, before or after each anniversary of the completion,
commissioning or Special Survey in accordance with the requirements given in Pt 1, Ch 3 Periodical Survey Regulations. The date
of the last Annual Survey will be recorded on the Class Direct website.

3.5.2 Intermediate Surveys are to be held on all ships instead of the second or third Annual Survey after completion,
commissioning or Special Survey. The Intermediate Survey may be commenced at the second Annual Survey and progressed with
completion at the third Annual Survey. The date of the last Intermediate Survey will be recorded on the Class Direct website. The
concurrent crediting of items towards both Intermediate Survey and Special Survey is not permitted.

3.5.3 The Owner should notify LR whenever a ship can be examined in dry dock or on a slipway. A minimum of two Docking
Surveys are to be held in each five-year Special Survey period and the maximum interval between successive Docking Surveys is
not to exceed three years. One of the two Docking Surveys required in each five-year period is to coincide with the Special Survey.
Consideration may be given in exceptional circumstances to an extension of the Docking Survey, not exceeding three months,
provided the interval between successive surveys does not exceed 36 months. A definition of ‘exceptional circumstances’ is given
in Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.9. The Classification Committee may accept an In-water Survey in lieu of
the intermediate docking between Special Surveys, see Pt 1, Ch 3, 4.3 In-water Surveys.

An In-water Survey shall not be permitted for ships of 15 years of age and over that are assigned the notation ESP. A Docking
Survey is considered to coincide with the Special Survey when held within the 15 months prior to the due date of the Special
Survey.

Where the Special Survey of the hull is carried out on a Continuous Survey basis, as given in Pt 1, Ch 2, 3.5 Existing ships —
Periodical Surveys 3.5.14, the survey in dry dock may be held at any time within the five-year cycle.

3.5.4 The interval between dry-dockings for ships operating in fresh water and for certain non-self-propelled craft may be
greater than that given in Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.3.
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3.5.5 Attention is to be given to any relevant statutory requirements of the National Authority of the country in which the ship is
registered.

3.5.6 The date of the last examination in dry-dock or on a slipway will be recorded on the Class Direct website.

3.5.7 As an alternative to Annual Surveys and Docking Surveys, according to Pt 7, Ch 2, 3.5 Existing ships — Periodical
Surveys 3.5.1 and Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.3 respectively, ships classed "100A1 shipborne barge'
may be subjected to Intermediate Surveys. These surveys become due 30 months after the previous Special Survey. The survey is
to be in accordance with the requirements given in Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements, as applicable.
Intermediate Surveys are to be completed within three months of the due date.

3.5.8 Survey requirements for In-water Surveys are given in Pt 1, Ch 3, 4.3 In-water Surveys. The date of the last In-water
Survey will be recorded on the Class Direct website.

3.5.9 All ships classed with LR are also to be subjected to Special Surveys in accordance with the requirements given in Pt 1,
Ch 3 Periodical Survey Regulations. These Surveys become due at five-yearly intervals, the first one five years from the date of
build or date of Special Survey for Classification as recorded in the Register Book, and thereafter five years from the date recorded
for the previous Special Survey. Consideration may be given at the discretion of the Committee to any exceptional circumstances
justifying an extension of the hull classification to a maximum of three months beyond the fifth year. If an extension is agreed the
next period of hull classification will start from the due date of the Special Survey before the extension was granted. In this context
‘exceptional circumstances’ means unavailability of dry-docking facilities, repair facilities, essential materials, equipment or spare
parts or delays incurred by action taken to avoid severe weather conditions.

3.5.10  Where, on shipborne barges, Intermediate Surveys are permitted as an alternative to Annual and Docking Surveys,
Special Surveys become due five years after the previous Special Survey.

3.5.11 Special Surveys may be commenced at the fourth Annual Survey after completion, commissioning, or previous Special
Survey, and be progressed during the succeeding year with a view to completion by the due date of the Special Survey.

3.5.12  When Special Surveys are commenced prior to the fourth Annual Survey, the entire survey is to be completed within 15
months if such work is to be credited towards the Special Survey.

3.5.18  Ships which have satisfactorily passed a Special Survey will have a record entered in the Register Book indicating the
date and the notation ESP if this is applicable see Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.12. Where the Special Survey is
completed more than three months before the due date, the new record of Special Survey will be the final date of survey.

(@ In all other cases, with the exception of Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.13, the date recorded will be
the fifth anniversary of the previous Special Survey.

(o) For ships registered with Flag Administrations that have neither implemented the International Convention for the Safety of
Life at Sea (SOLAS 1974) Harmonised System of Survey and Certification (HSSC) under the Protocol of 1988, nor adopted
HSSC under IMO Resolution A.883(21) — Global and Uniform Implementation of the Harmonized System of Survey and
Certification (HSSC) — (Adopted on 25 November 1999), where the Special Survey is completed before the due date, the new
record will be the final date of survey.

3.5.14 At the request of an Owner, it may be agreed that the Special Survey of the hull, for ships other than general dry cargo
ships, bulk carriers, combination carriers, chemical tankers and oil tankers, be carried out on the Continuous Survey basis, all
compartments of the hull being opened for survey and testing, in rotation, with an interval of five years between consecutive
examinations of each part. In general, approximately one fifth of the Special Survey is to be completed each year and all the
requirements of the particular hull Special Survey must be completed at the end of the five-year cycle. For examination of items
listed in Pt 1, Ch 3, 2.2 Annual Surveys 2.2.24, Pt 1, Ch 3, 2.2 Annual Surveys 2.2.29 and Pt 1, Ch 3, 3.2 Intermediate Surveys
3.2.6, Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.7 and Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.9, the intervals for inspection will
require to be specially agreed. For ships more than 10 years of age, an examination of the ballast tanks is to be carried out twice in
each five year cycle, i.e. once within the scope of the Intermediate Survey and once within the scope of the Continuous Survey.
Ships which have satisfactorily completed the cycle will have a record entered in the Class Direct indicating the date of completion
which will not be later than five years from the last assigned date of Complete Survey of the hull. The agreement for surveys to be
carried out on Continuous Survey basis may be withdrawn at the discretion of the Classification Committee.

3.5.15  In cases where the ship has been laid up or has been out of service for a considerable period because of a major repair
or modification and the Owner elects to only carry out the overdue surveys, the next period of class will start from the expiry date
of the Special Survey. If the Owner elects to carry out the next due Special Survey, the period of class will start from the survey
completion date.

3.5.16  Machinery is to be submitted to the surveys detailed in Pt 7, Ch 3, 11 Machinery surveys - General requirements to Pt
1, Ch 3, 17 Screwshafts, tube shafts and propellers.
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3.5.17  In cases where the ship has been laid-up, or has been out of service for a considerable period because of a major repair
or modification and the Owner elects to only carry out the overdue surveys, the next period of class will start from the expiry date
of the last Complete Survey of machinery. If the Owner elects to carry out a Complete Survey, the period of class will start from the
completion date of this survey.

3.5.18  Complete Surveys of machinery become due at five-yearly intervals, the first one five years from the date of build or date
of first classification as recorded in Class Direct , and thereafter five years from the date recorded for the previous Complete
Survey. Consideration can be given at the discretion of the Classification Committee to any exceptional circumstances justifying an
extension of machinery class to a maximum of three months beyond the fifth year. If an extension is agreed, the next period of
machinery class will start from the due date of Complete Survey of machinery before extension was granted. Surveys which are
commenced prior to their due date are not to extend over a period greater than 15 months, except with the prior approval of the
Classification Committee. Where the survey is completed more than three months before the due date, the recorded date of
completion will be the final date of survey.

(@ In all other cases, with the exception of Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.18, the date recorded will be
the fifth anniversary of the previous Complete Survey of machinery.

(o) For ships registered with Flag Administrations that have neither implemented the International Convention for the Safety of
Life at Sea (SOLAS 1974) Harmonised System of Survey and Certification (HSSC) under the Protocol of 1988, nor adopted
HSSC under IMO Resolution A.883(21) — Global and Uniform Implementation of the Harmonized System of Survey and
Certification (HSSC) — (Adopted on 25 November 1999), where the Survey is completed before the due date, the new record
will be the final date of survey.

3.5.19  Upon application by an Owner, the Classification Committee may agree to an extension of the survey requirements for
main engines, which, by the nature of the ship's normal service, do not attain the number of running hours recommended by the
engines' manufacturer for major overhauls within the survey periods given in Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys
3.5.18.

3.5.20 Ifitis found desirable that any part of the machinery should be examined again before the due date of the next survey, a
certificate for a limited period will be granted in accordance with the nature of the case.

3.5.21 When, at the request of an Owner, it has been agreed by the Classification Committee that the Complete Survey of the
machinery may be carried out on the Continuous Survey basis, the various items of machinery are to be opened for survey in
rotation, as far as practicable, to ensure that the interval between consecutive examinations of each item will not exceed five years.
In general, approximately one-fifth of the machinery is to be examined each year.

3.56.22  If any examination during Continuous Survey reveals defects, further parts are to be opened up and examined as
considered necessary by the Surveyor, and the defects are to be made good to his satisfaction.

3.5.283  Upon application by an Owner, the Classification Committee may agree to an arrangement whereby, subject to certain
conditions, some items of machinery may be examined by the Chief Engineer of the ship at ports where LR is not represented, or,
where practicable, at sea, followed by a limited confirmatory survey carried out at the next port of call where an Exclusive Surveyor
is available. Particulars of this arrangement may be obtained from LR. Where an approved planned maintenance scheme is in
operation, the confirmatory surveys may be held at annual intervals, at which time the records will be checked and the operation of
the scheme verified. Particulars of this arrangement may be obtained from any LR Office.

3.5.24  Where condition monitoring equipment is fitted, the Classification Committee, upon application by the Owner, will be
prepared to amend applicable Periodical Survey requirements where details of the equipment are submitted and found
satisfactory. Where machinery installations are accepted for this method of survey, it will be a requirement that an Annual Survey
be held, at which time monitored records will be analysed and the machinery examined under working conditions. An acceptable
lubricating oil trend analysis programme may be required as part of the condition monitoring procedures.

3.5.25  Boiler Surveys, examination of steam pipes and Screwshaft Surveys are to be carried out as stated in Pt 7, Ch 3, 15
Boilers to Pt 1, Ch 3, 17 Screwshatfts, tube shafts and propellers.

3.5.26  Where any inert gas system is fitted for the protection of cargo tanks on board a ship intended for the carriage of oil or
liquid chemicals in bulk, the system is to be surveyed annually in accordance with the requirements of Pt 7, Ch 3, 2.2 Annual
Surveys 2.2.32. In addition, on ships to which an IGS notation has been assigned, a Special Survey of the inert gas plant is to be
carried out at intervals not exceeding five years, in accordance with the requirements of Pt 7, Ch 3, 18 Inert gas systems.

3.5.27  Where the ship is fitted with a dynamic positioning system, the system is to be examined and tested annually in
accordance with the requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.23. In addition, a Special Survey is to be carried out at
intervals not exceeding five years in accordance with Pt 1, Ch 3, 11.2 Complete Surveys 11.2.10.
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3.5.28 Where the ship is fitted with a classed refrigerated cargo installation, the installation is to be surveyed annually in
accordance with the requirements of Pt 7, Ch 3, 20.1 Annual Surveys. In addition, a Special Survey is to be carried out at intervals
not exceeding five years in accordance with the requirements of Pt 7, Ch 3, 20.2 Special Surveys. At the request of the Owner,
consideration will be given to the Survey of the installation being carried out on the Continuous Survey basis.

3.5.29  Where the ship is fitted with a classed refrigerated cargo installation, a Loading Port Survey, as detailed in Pt 1, Ch 3,
20.4 Loading Port Surveys, may be carried out at the request of the Owner. On completion, a certificate will be issued recording,
in addition to other details, the temperatures in the various refrigerated spaces at the time of the survey. The certificate issued by
LR is not in respect of the cargo to be loaded or the manner in which it is to be stowed. A Loading Port Survey is not mandatory
for classification, but may be carried out concurrently with the Annual, Continuous or Special Surveys if so desired.

3.5.30 At the request of an Owner, the Classification Committee may give special consideration to the application of the
periodical survey requirements given in Pt 1, Ch 3 Periodical Survey Regulations to military ships or commercial ships owned or
chartered by Governments, which are utilised in support of military operation or service.

3.5.31 Where the ship has been assigned an OPS notation, the on-shore power supply arrangements are to be examined
annually in accordance with the requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.26. In addition, a Special Survey is to be
carried out at intervals not exceeding five years in accordance with Pt 7, Ch 3, 14.2 Complete Surveys 14.2.13

3.5.32  Where the Committee has agreed to an Owner’s request to assign the notation ‘laid-up’, the ship may be retained in
class provided a satisfactory general examination of the hull and machinery is carried out at the Annual Survey due date and an
Underwater Examination (UWE) is carried out at the Special Survey due date. The general examination may be carried out within
three months before or after the Annual Survey due date.

3.6 Surveys for novel/complex systems, machinery and equipment

3.6.1 Where novel/complex systems, machinery and equipment have been accepted by LR and for which existing survey
requirements are not considered to be suitable and sufficient then appropriate survey requirements are to be derived as part of the
design approval process. In deriving these requirements LR will consider, but not be limited to, the following:

(@ Plan appraisal submissions;

(b) Risk Assessment documentation where required by the Rules;
(c) Equipment manufacturer recommendations;
(d)

d) Relevant recognised national or international standards.
3.7 Certificates
3.7.1 When the required reports, on completion of the survey of new or existing ships which have been submitted for

classification, have been received from the Surveyors and classification has been agreed by the Classification Executive a
Certificate of Classification may be issued by an authorised surveyor. After approval by the Classification Committee, a certificate
of First Entry of Classification, signed by LR's Chairman or the Chairman of the Classification Committe, will be issued to Builders
or Owners.

3.7.2 A Certificate of Class valid for five years subject to endorsement for Annual and Intermediate Surveys will also be issued
to the Owners.

3.7.3 LR's Surveyors are permitted to issue provisional (interim) certificates to enable a ship classed with LR to proceed on
her voyage (or to continue her service in the case of a fixed or tethered ship) provided that in their opinion it is in a fit and efficient
condition. Such certificates will embody the Surveyors' recommendations for continuance of class, but in all cases are subject to
confirmation by the Classification Committee.

3.74 The full class notation and abbreviated descriptive notes shall be stated on the Certificate of Class and the provisional
(interim) certificate.

3.8 Notice of surveys

3.8.1 It is the responsibility of the Owners to ensure that all surveys necessary for the maintenance of class are carried out at
the proper time and in accordance with the instructions of the Classification Committee. Information is available to Owners on the
Class Direct website.

3.8.2 LR will make available to an Owner timely notice about forthcoming surveys by means of Quarterly Listing of Surveys,
Conditions of Class and Memoranda. The omission of such notice, however, does not absolve the Owner from his responsibility to
comply with LR's survey requirements for maintenance of class, all of which are available to Owners on the Class Direct website.
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3.9 Withdrawal/Suspension of class

3.9.1 When the class of a ship, for which the Regulations as regards surveys on hull, equipment and machinery have been
complied with, is withdrawn by the Classification Committee in consequence of a request from the Owner the notation "Class
withdrawn at Owner's request’ (with date) will be assigned.

3.9.2 When the Regulations as regards surveys on hull, equipment or machinery have not been complied with and the ship is
thereby not entitled to retain class, the class will be suspended or withdrawn, at the discretion of the Classification Committee, and
a corresponding notation will be assigned.

3.9.3 Class will be automatically suspended and the Certificate of Class will become invalid if the Annual or Intermediate
Survey is not completed within three months of the due date of the survey.

3.94 Class will be automatically suspended from the expiry date of the Certificate of Class in the event that the Special
Survey has not been completed by the due date and an extension has not been agreed (see Pt 1, Ch 2, 3.5 EXxisting ships —
Periodical Surveys 3.5.9), or is not under attendance by the Surveyors with a view to completion prior to resuming trading.

Classification will be reinstated from suspension of class upon satisfactory completion of the surveys due. The surveys to be
carried out are to be based upon the survey requirements at the original date due and not on the age of the ship when the survey
is carried out. Such surveys are to be credited from the date originally due. However, the ship’s Class remains suspended from the
date of suspension until the date Class is reinstated.

3.9.5 When, in accordance with Pt 1, Ch 2, 3.4 Damages, repairs and alterations 3.4.4 of the Regulations, a condition of
class is imposed, this will be assigned a due date for completion and the ship's class may be suspended if the condition of class is
not dealt with, or postponed by agreement, by the due date.

3.9.6 When it is found, from the reported condition of the hull equipment machinery or arrangements of a ship, that an Owner
has failed to comply with Pt 1, Ch 2, 1.1 General 1.1.5, Pt 1, Ch 2, 1.1 General 1.1.9, Pt 1, Ch 2, 3.4 Damages, repairs and
alterations 3.4.1 or Pt 1, Ch 2, 3.4 Damages, repairs and alterations 3.4.6, the class will be suspended or withdrawn, at the
discretion of the Classification Committee, and a corresponding notation assigned. When it is considered that an Owner's failure to
comply with these requirements is sufficiently serious, the suspension or withdrawal of class may be extended to include other
ships controlled by the same Owner, at the discretion of the Classification Committee.

3.9.7 When the Classification Committee is satisfied that a ship proceeded to sea with less freeboard than that approved by
the Classification Committee, or that the freeboard marks are placed higher on the sides of the ship than the position assigned or
approved by the Classification Committee, or, in cases of ships where freeboards are not assigned, the draught is greater than that
approved by the Classification Committee, the ship's class will be withdrawn or suspended in relation to the above voyage(s)
concerned.

3.9.8 When the Classification Committee is satisfied that a specialised ship has been operated in a manner contrary to that
agreed at the time of classification, or is being operated in environmental conditions which are more onerous or in areas other than
those agreed by the Classification Committee, the ship's class will be withdrawn or suspended in relation to those operations.

3.9.9 Where a ship has been

e  detained following a Flag State or Port State Control inspection on one or more occasions with serious deficiencies found, or
. been subject to an unscheduled survey (see Pt 1, Ch 2, 3.3 Existing ships 3.3.5) with serious deficiencies found,

then class will be liable to be suspended or withdrawn, at the discretion of the Classification Committee, and a corresponding
notation will be assigned. In these cases, a period of notice, but not exceeding 3 months, may be given prior to any suspension or
withdrawal of class.

3.9.10  When a client fails to pay all undisputed portions of invoices for the services by the contractual due date then class will
be liable to be suspended or withdrawn at the discretion of the Classification Committee and a corresponding notation will be
assigned. In these cases, a period of notice not exceeding 3 months may be given, prior to any suspension or withdrawal of class.

3.9.11 In all instances of class withdrawal or suspension, the assigned notation, with date of application, will be published by
members of the LR Group. In cases where class has been suspended by the Classification Committee and it becomes apparent
that the Owners are no longer interested in retaining LR'’s class it will be withdrawn.

3.9.12  When a ship is intended for a demolition voyage with any Periodical Survey overdue, the ship's class suspension may
be held in abeyance and consideration may be given to allow the ship to proceed on a single direct ballast voyage from the lay up
or final discharge port to the demoalition yard, provided the attending Surveyor finds the ship in a satisfactory condition to proceed
for the intended voyage, at the discretion of the Classification Committee.
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3.9.183  When a ship is intended for a single voyage from ‘laid-up’ position to repair yard with any Periodical Survey overdue, the
ship's class suspension may be held in abeyance and consideration may be given to allow the ship to proceed on a single direct
ballast voyage from the site of lay up to the repair yard, upon agreement with the Flag Administration, at the discretion of the
Classification Committee. This is provided the ship is found in a satisfactory condition by surveys, the extent of which are to be
based on surveys overdue and duration of lay-up.

3.9.14  For reclassification and reinstatement of class, see Pt 1, Ch 2, 3.3 Existing ships 3.3.2 and Pt 1, Ch 2, 3.9 Withdrawal/
Suspension of class 3.9.4.

3.10 Appeal from Surveyors' recommendations

3.10.1 If the recommendations of the Surveyors are considered in any case to be unnecessary or unreasonable, an appeal may
be made to the Classification Committee, who may direct a Special Examination to be held.

3.11 Force majeure

3.11.1 If due to circumstances reasonably beyond the Owner's or LR's control, as defined below, the ship is not in a port when
surveys become overdue the Classification Committee may allow the ship to salil, in class, directly to an agreed discharge port and
then, if necessary, in ballast to an agreed repair facility at which the survey can be completed. In this context, 'Force Majeure'
means damage to the ship, unforeseen inability of Surveyors to attend the ship due to governmental restrictions on right of access
or movement of personnel, unforeseen delays in port or inability to discharge cargo due to unusually lengthy periods of severe
weather, strikes, civil strife, acts of war or other force majeure.

3.12 Ownership details

3.12.1 It is the responsibility of the Owner to inform a member of the LR Group in writing of any change to its contact details
and in the event of a ship sale to supply details of the new Owners. If the new Owner of a ship cannot be properly identified and
the contact details established then the class of that ship will be specially considered by the Classification Committee. It is the
responsibility of the new Owner to inform a member of the LR Group in writing of their contact details and that they are now
responsible for the ship, if they fail to do so then the class of that ship will be specifically considered by the Classification
Committee.

n Section 4
IACS and EMSA Audits and Assessments

4.1 Audit of surveys

411 The surveys required by the Regulations may be subject to audit or assessment in accordance with the requirements of
the International Association of Classification Societies and European Maritime Safety Agency requirements.

| Section 5
Type Approval/Type Testing/Quality Control System

5.1 LR Type Approval — Marine Applications

511 LR Type Approval is an impartial certification system that provides independent third-party Type Approval Certificates
attesting to a product's conformity with specific standards or specifications. It is based on design review and type testing or where
testing is not appropriate, a design analysis.

51.2 The LR Type Approval System is a process whereby a product is assessed in accordance with a specification, standard
or code to check that it meets the stated requirements and through selective testing demonstrates compliance with specific
performance requirements. The testing is carried out on a prototype or randomly selected product(s) which are representative of
the manufactured product under approval. Thereafter, the producer is required to use Quality Control procedures and processes to
ensure that each item delivered is in conformity with that which has been Type Approved.
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51.3 The selective testing required by Pt 1, Ch 2, 5.1 LR Type Approval — Marine Applications 5.1.2 is to include
environmental testing applicable to the product's installation on board a ship classed or intended to be classed with LR.

514 LR Type Approval does not remove the requirements for inspection and survey procedures required by the Rules for
equipment to be installed in ships classed or intended to be classed with LR. Also, LR Type Approval does not remove the
requirement for plan appraisal of a system that incorporates Type Approved equipment where required by the Rules.

51.5 LR Type Approval is subject to the understanding that the producer's recommendations and instructions for the product
and any relevant requirements of the Rules for the Classification of Ships are fulfilled.

51.6 The producer supplying equipment or components under Quality Control procedures and processes is to have a
recognized quality management system certified by an IACS member or Notified Body. The Quality Control procedures and
processes are to address the production of the product consistent with Pt 7, Ch 2, 5.3 Quality Control System.

51.7 Where equipment or components have been Type Approved in accordance with specifications and procedures other
than LR's, details of the product, certification and testing are to be submitted for consideration where appropriate.

5.2 Type testing

5.2.1 Type testing is an impartial process that provides independent third-party verification that an item of machinery or
equipment has satisfactorily undergone a functional type test.

522 Type testing is carried out against defined performance and test standards for a defined period of time with test
conditions varying between minimum and maximum declared design conditions.

523 Type testing is carried out on a prototype or randomly selected product(s) which are representative of the manufactured
product under assessment.

524 After type testing, mechanical equipment is to be opened out and inspected for damage or excessive wear.

525 On application from the manufacturer, type tests may be waived for equipment and machinery that has been proven to
be reliable in marine service and where compliance with the current applicable standards can be demonstrated. Equipment and
machinery that has been previously type tested with satisfactory testing evidence and certification need not have the type tests
repeated where previous testing is in accordance with current testing standards.

52.6 The acceptance of type testing certification is subject to the understanding that the manufacturer's recommendations
and instructions for the product and any relevant requirements of the applicable Rules are fulfilled.

5.3 Quality Control System

5.3.1 A quality control system for the purposes of LR acceptance of materials and machinery refers to a scheme that covers
the operational techniques and activities that is used to demonstrate that the quality requirements for a product are in accordance
with declared standards.

532 The quality control system for a particular product extends to all parties involved in the supply chain from manufacture
and testing through to delivery of the product.

5.3.3 LR acceptance of machinery and equipment manufactured under a quality control scheme is dependent on the scheme
being maintained through a traceable process involving planned audits and spot inspections at the discretion of LR Surveyors. The
purpose of the audits and spot inspections is to ensure that the procedures for manufacture and quality control are being
maintained in a satisfactory manner.

534 The use of a quality control system does not remove the requirements for inspection processes that may be required by
the Rules applicable to the equipment being supplied with a manufacturer's certificate. Also the use of a quality control system
does not remove the requirement for plan appraisal of equipment or systems where required by the Rules.
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[ Section 6
Classification of machinery with [ #] LMC or MCH notation
6.1 General
6.1.1 After delivery of machinery and equipment with the manufacturer's certificate to the shipyard, Survey at the Shipyard

and Periodical Surveys are to be in accordance with the requirements for ships built or accepted into class with the ® LMC
notation.

6.2 Appraisal and records

6.2.1 To facilitate survey and compilation of classification records, plans and information required for a ship being accepted
into class with the ® LMC notation are to be submitted for appraisal and information. Plans are not required where machinery and
equipment has previously been type approved; in these cases it is only necessary to submit details of the machinery and
equipment together with details of previous approval.

6.3 Survey and inspection

6.3.1 The manufacturer's certificate for acceptance of machinery and equipment for assignment of the [ % ] LMC or MCH
notation is to be in the English language and include the following information:

a) Design and manufacturing standard(s) used.

b) Materials used for construction of key components and their sources.

Details of the quality control system applied during design, manufacture and testing and of any software maintenance.
Details of any type approval or type testing.

e) Details of installation and testing recommendations for the machinery or equipment.

The manufacturer is to have a recognized quality management system certified by an IACS member or a Notified Body.

6.3.2 The installation and testing of machinery and equipment at the build yard which has been supplied with a
manufacturer's certificate is to be in accordance with the requirements applicable to a ship having the # LMC notation.
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Section

1 General

2 Annual Surveys - Hull and machinery requirements

3 Intermediate Surveys - Hull and machinery requirements

4 Docking Surveys and In-water Surveys - Hull and machinery requirements

5 Special Survey - General - Hull requirements

6 Special Survey - Bulk carriers - Hull requirements

7 Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull requirements
8 Special Survey - Chemical Tankers - Hull requirements

9 Ships for liquefied gases

10 Dredgers, hopper dredgers, sand carriers, hopper barges and reclamation craft
11 Machinery surveys - General requirements

12 Turbines and steam engines - Detailed requirements

13 Reciprocating internal combustion engines - Detailed requirements
14 Electrical equipment

15 Boilers

16 Steam pipes

17 Screwshafts, tube shafts and propellers

18 Inert gas systems

19 Classification of ships not built under survey

20 Refrigerated cargo installations

21 Controlled atmosphere systems

22 Bow, inner, side shell and stern doors on Ro-Ro ships

23 Natural gas fuel Installations

] Section 1
General
1.1 Frequency of surveys

1.1.1 The requirements of this Chapter are applicable to the Periodical Surveys set out in Pt 1, Ch 2, 3.5 EXxisting ships —
Periodical Surveys. Except as amended at the discretion of the Committee, the periods between such surveys are as follows:

(@ Annual Surveys, as required by Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.1.
(b) Intermediate Surveys, as required by Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.2.
(c) Docking Surveys, as required by Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.3 and Pt 1, Ch 2, 3.5 EXisting ships —

Periodical Surveys 3.5.4.

(d) When ships classed 100A1 shipborne barge are subjected to Intermediate Surveys, those surveys become due 30 months
after the previous Special Survey, see Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.7.
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(e) Special Surveys at five-yearly intervals, see Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.9. For alternative
arrangements, see also Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.10, Pt 1, Ch 2, 3.5 Existing ships — Periodical
Surveys 3.5.11, Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.12 and Pt 1, Ch 2, 3.5 Existing ships — Periodical
Surveys 3.5.14.

() Complete Surveys of machinery at five-yearly intervals, see Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.18.

1.1.2 For ships assigned the notation ‘laid-up’, in order to maintain the ship in class a general examination of the hull and
machinery is to be carried out in lieu of the Annual Survey and an Underwater Examination (UWE) is to be carried out in lieu of the
Special Survey, see Pt 1, Ch 3, 2.1 General 2.1.5, Pt 1, Ch 3, 5.1 General 5.1.6 and Pt 1, Ch 3, 11.1 Annual, Intermediate and
Docking Surveys 11.1.2.

1.1.3 When it has been agreed that the complete survey of the hull and machinery may be carried out on the Continuous
Survey basis, all compartments of the hull and all items of machinery are to be opened for survey in rotation to ensure that the
interval between consecutive examinations of each part will not exceed five years, see Pt 1, Ch 2, 3.5 Existing ships — Periodical
Surveys 3.5.14 and Pt 1, Ch 2, 3.5 Existing ships — Periodical Surveys 3.5.21.

1.1.4 For the frequency of surveys of boilers, steam pipes, screwshafts, tube shafts, propellers and inert gas systems, see Pt
1, Ch 3, 15 Boilers to Pt 1, Ch 3, 18 Inert gas systems.

1.1.5 For the requirements for surveys of refrigerated cargo installations, see Pt 6, Ch 3 Refrigerated Cargo Installations.

1.1.6 In general, the periodical survey requirements contained in Pt 1, Ch 3 Periodical Survey Regulations also apply to ships
built in accordance with the IACS Common Structural Rules for Bulk Carriers and Oil Tankers (CSR). Where a requirement does
not apply to CSR ships, or where a specific requirement applies only to CSR ships, this will be clearly stated.

1.2 Surveys for damage or alterations

1.21 At any time when a ship is undergoing alterations or damage repairs, any exposed parts of the structure normally
difficult to access are to be specially examined, e.g. if any part of the main or auxiliary machinery, including boilers, insulation or
fittings, is removed for any reason, the steel structure in way is to be carefully examined by the Surveyor, or when cement in the
bottom or covering on decks is removed, the plating in way is to be examined before the cement or covering is relaid.

1.3 Unscheduled surveys

1.3.1 In the event that Lloyd’s Register (hereinafter referred to as LR) has cause to believe that its Rules and Regulations are
not being complied with, LR reserves the right to perform unscheduled surveys of the hull and machinery as well as the applicable
statutory requirements whether or not the appropriate statutory certificate has been issued by LR.

1.3.2 In the event of significant damage or defect affecting any ship, LR reserves the right to perform unscheduled surveys of
the hull or machinery of other similar ships classed by LR and deemed to be vulnerable.

1.4 Surveys for the issue of Convention certificates

1.4.1 Surveys are to be held by LR when so appointed, or by the Exclusive Surveyors to a National Administration or by an
IACS Member when so authorised by the National Authority, or, in the case of Cargo Ship Safety Radio Certificates or Safety
Management Certificates, by any organisation authorised by the National Authority. In the case of dual classed ships, Convention
Certificates may be issued by the other Society with which the ship is classed provided this is recognised in a formal Dual Class
Agreement with LR and provided the other Society is also authorised by the National Authority.

1.5 Definitions

1.51 An Oil Tanker is a sea going self-propelled ship which is constructed generally with integral tanks and is intended
primarily to carry oil in bulk and includes ship types such as combination carriers (ore/oil and ore/bulk/oil ships, etc.). Where
referred to in this Chapter, it shall also include double hull oil tankers as well as tankers with alternative structural arrangements,
e.g. mid-deck designs, except where specified. Single hull oil tankers and combination carriers are not covered by the IACS
Common Structural Rules (CSR).

1.5.2 A Double Hull Oil Tanker is a sea going self-propelled ship which is constructed primarily for the carriage of oil in bulk,
where the cargo tanks are protected by a double hull extending for the entire length of the cargo area, consisting of double side
and double bottom spaces for the carriage of salt-water ballast.

1.5.3 A Bulk Carrier is a sea going self-propelled ship which is constructed generally with single deck, double bottom,
topside tanks and hopper side tanks and with single side skin construction in the cargo length area, and is intended primarily to
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carry dry cargo in bulk and includes ship types such as ore carriers. Where referred to in this Chapter, it shall also include double
skin bulk carriers except where specified.

154 A Double Skin Bulk Carrier is a sea going self-propelled ship which is constructed generally with single deck, double
bottom, topside tanks and hopper side tanks and with double side skin construction in the cargo length area (regardless of the
width of the wing space) and is intended primarily to carry dry cargo in bulk and includes such types as ore carriers.

1.5.5 An Ore Carrier is a sea going self-propelled ship which is constructed generally with single deck, two longitudinal
bulkheads and a double bottom throughout the cargo length area and intended primarily to carry ore cargoes in the centre holds
only. Ore carriers are not covered by the IACS Common Structural Rules (CSR).

1.5.6 A Chemical Tanker is a sea going self-propelled ship constructed generally with integral tanks and being single or
double hull construction, or having alternative structural arrangements, used primarily for the carriage in bulk of any liquid product
listed in Chapter 17 Summary of minimum requirements of the IBC Code - International Code for the Construction and Equipment
of Ships Carrying Dangerous Chemicals in BulkAmended by Resolution MEPC.225(64) .

1.5.7 A Gas Carrier is a cargo ship constructed or adapted and used for the carriage in bulk of any liquefied gas or other
products of flammable nature listed in Chapter 19 of the International Code for the Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk.

1.5.8 A Ballast Tank is a tank which is used solely for the carriage of salt-water ballast. For bulk carriers, a space which is
used for both cargo and salt-water ballast will be treated as a salt-water ballast tank when substantial corrosion has been found in
that space. For double skin bulk carriers, the double side tank is to be considered as a separate tank even if it is connected to
either the topside or hopper side tank. For oil tankers and chemical tankers, a combined tank which is used for both cargo and
salt-water ballast as a routine part of the ship's operation will be treated as a ballast tank. A cargo tank which in exceptional cases
may carry salt-water water ballast during severe weather conditions and is not designated as a combined cargo/ballast tank will
be treated as a cargo tank.

1.5.9 Spaces are separate compartments such as holds, tanks, cofferdams and void spaces bounding cargo holds, decks
and the outer hull.

1.5.10 Enclosed space. An enclosed space is any place of an enclosed nature where there is a risk of death or serious injury
from hazardous substances or dangerous conditions. Examples include, but are not limited to: boilers, pressure vessels, cargo
spaces (cargo holds or cargo tanks), cargo space stairways, ballast tanks, double bottoms, double hull spaces, fuel oil tanks, lube
oil tanks, sewage-tanks, pump-rooms, compressor rooms, cofferdams, void spaces, duct keels, inter-barrier spaces, engine
crankcases, excavations and pits.

1.5.11 An Overall Survey is a survey intended to report on the overall condition of the hull structure and to determine the
extent of additional Close-up Surveys.

1.5.12 A Close-up Survey is a survey where the details of structural components are within the close visual inspection range
of the Surveyor, i.e. normally within reach of hand.

1.5.183 A Transverse Section includes all longitudinal members such as plating, longitudinals and girders at the deck, side,
bottom, inner bottom, inner side, hopper side, top wing side and longitudinal bulkhead, where fitted. For transversely framed
ships, a transverse section includes adjacent frames and their end connections in way of transverse sections.

1.5.14 Representative Spaces are those which are expected to reflect the condition of other spaces of similar type and
service and with similar corrosion prevention systems. When selecting representative spaces, account is to be taken of the service
and repair history on board and identifiable Critical Structural Areas.

1.5.16 Critical Structural Areas are locations which have been identified from calculations to require monitoring or from the
service history of the subject ship or from similar ships or sister ships, if applicable, to be sensitive to cracking, buckling or
corrosion which would impair the structural integrity of the ship.

1.5.16 Substantial Corrosion is wastage of individual plates and stiffeners in excess of 75 per cent of allowable margins, but
within acceptable limits. For ships built in accordance with the IACS Common Structural Rules (CSR), substantial corrosion is an
extent of corrosion such that the assessment of the corrosion pattern indicates a gauged (or measured) thickness between t (g,
+ 0,5 mm and t 5. Renewal thickness, t on,is the minimum allowable thickness, in mm, below which renewal of the structural
members is to be carried out.

1.5.17  Steel renewal requirements have been separately determined according to date of contract for construction for:

(@ cargo hold hatch covers and coamings under IACS UR S21 and UR S21A; and
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(b) bulk carriers’ corrugated transverse watertight cargo hold bulkheads under IACS UR S18. See Pt 1, Ch 3, 5.6 Thickness
measurement, Pt 1, Ch 3, 6.7 Thickness measurement and Pt 1, Ch 3, 7.7 Thickness measurement.

In these cases, the net thickness, t e, is the minimum net thickness of the structural member, excluding any corrosion addition,
and is defined in Pt 4, Ch 7, 12.1 General 12.1.2 for Hatch Covers and Pt 4, Ch 7, 10.4 Vertically corrugated transverse watertight
bulkheads — Application and definitions 10.4.70 for Transverse Bulkheads.

1.5.18 A Corrosion Prevention System is normally considered a full hard protective coating. This is usually to be an epoxy
coating or equivalent. Other systems with the exception of soft and semi-hard coatings, may be considered acceptable as
alternatives provided they are applied and properly maintained in compliance with the manufacturer’s specification.

1.5.19  For the application of requirements outlined in Sections Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery
requirements, Pt 1, Ch 3, 3 Intermediate Surveys - Hull and machinery requirements, Pt 1, Ch 3, 4 Docking Surveys and In-water
Surveys - Hull and machinery requirements and Pt 1, Ch 3, 5 Special Survey - General - Hull requirements, a general dry cargo
ship is a self-propelled ship of 500 gross tonnes or above, constructed generally with a ‘tween deck and intended to carry solid
cargoes, other than:

. bulk carriers;

U ships dedicated to the carriage of containers;
. roll on-roll off ships;

. refrigerated cargo ships;

o dedicated wood chip carriers;

. dedicated cement carriers;

e livestock carriers;

e  dock/deck cargo ships;

o general dry cargo ships of double side-skin construction, with double side-skin extending for the entire length of the cargo
area, and for the entire height of the cargo hold to the upper deck.

1.5.20 Coating Condition is defined as follows:

GOOD: Condition with only minor spot rusting.

FAIR: Condition with local breakdown of coating at edges of stiffeners and weld connections and/or light rusting over 20 per cent or
more of areas under consideration, but less than as defined for POOR condition.

POOR: Condition with general breakdown of coating over 20 per cent or more of areas or hard scale at 10 per cent or more of areas
under consideration.

These are further clarified as follows, in order to achieve a unified assessment of coating conditions, see Table 3.1.1 Assessment
of coating conditions:

GOOD: Condition with spot rusting on less than 3 per cent of the area under consideration without visible failure of the coating. Rusting
at edges or welds should be on less than 20 per cent of edges or weld lines in the area under consideration.

FAIR: Condition with breakdown of coating or rust penetration on less than 20 per cent of the area under consideration. Hard rust scale
should be less than 10 per cent of the area under consideration. Rusting at edges or welds should be on less than 50 per cent of
edges or weld lines in the area under consideration.

POOR: Condition with breakdown of coating or rust penetration on more than 20 per cent or hard rust scale on more than 10 per cent of
the area under consideration or local breakdown concentrated at edges or welds on more than 50 per cent of edges or weld
lines in the area under consideration.

Further information on coating assessment can be found in the LR document Thickness Measurement and Close-Up Survey
Guidance.

Table 3.1.1 Assessment of coating conditions

GOOD® FAIR POOR
Breakdown of coating or area rusted () <3% 3-20% >20%
Area of hard rust scale (') — 10% >10%
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Local breakdown of coating or rust on edges or weld lines @ <20% 20-50% > 50%

Note 1. % is the percentage calculated on basis of the area under consideration or of the ‘critical structural area’.
Note 2. % is the percentage calculated on basis of edges or weld lines in the area under consideration or of the ‘critical structural area’.

Note 3. Spot rusting, i.e. rusting in spot without visible failure of coating.

1.5.21 Pitting Corrosion. Pitting corrosion is defined as scattered corrosion spots/areas with local material reductions which
are greater than the general corrosion in the surrounding area. Further information on pitting intensity can be found in the LR
document Thickness Measurement and Close-Up Survey Guidance.

1.5.22 Edge Corrosion. Edge corrosion is defined as local corrosion at the free edges of plates, stiffeners, primary support
members and around openings. An example of edge corrosion can be found in the LR document Thickness Measurement and
Close-Up Survey Guidance.

1.5.23 Grooving Corrosion. Grooving corrosion is typically local material loss adjacent to weld joints along abutting stiffeners
and at stiffener or plate butts or seams. An example of groove corrosion can be found in the LR document Thickness
Measurement and Close-Up Survey Guidance.

1.5.24 A Prompt and Thorough Repair is a permanent repair completed at the time of survey to the satisfaction of the
Surveyor, therein removing the need for the imposition of any associated condition of class or recommmendation.

1.5.25  Bulk carriers with hybrid cargo hold arrangements are to have single skin cargo holds surveyed in accordance with the
requirements for single skin bulk carriers and the double skin cargo holds surveyed in accordance with the requirements for double
skin bulk carriers.

1.5.26 Special consideration or specially considered (in connection with close-up surveys and thickness measurements)
means sufficient close-up inspection and thickness measurements are to be taken to confirm the actual average condition of the
structure under the coating.

1.5.27 Air pipe heads installed on the exposed decks are those extending above the freeboard deck or superstructure
decks.

1.5.28 The Cargo Area or Cargo Length Area is that part of the ship which contains all cargo holds and adjacent areas
including fuel tanks, cofferdams, ballast tanks and void spaces. For oil tankers and chemical tankers, the Cargo Area is that part
of the ship which contains cargo tanks, slop tanks and cargo/ballast pump-rooms, cofferdams, ballast tanks and void spaces
adjacent to cargo tanks and also deck areas throughout the entire length and breadth of the part of the ship over the above
mentioned spaces.

1.5.29 A Natural gas fuel installation comprises the following; fuel bunkering, fuel storage, fuel processing and fuel delivery
to gas fuelled consumers. The scope of the natural gas fuel installation extends from the bunker manifold to the natural gas fuelled
consumer and includes any re-liquefaction plant and compressors that are fitted to manage boil off. These installations may be on
board any ship type referred to in this Chapter except gas carriers as defined in Pt 1, Ch 3, 1.5 Definitions 1.5.7.

1.6 Preparation for survey and means of access

1.6.1 In order to enable the attending Surveyor(s) to carry out surveys, provisions for safe access and for surveys are to be
agreed between the Owner and LR. Attention is drawn to the applicable recommendations in the IACS PR37 and/or IMO
Recommendations For Entering Enclosed Spaces Aboard Ships, Resolution A.1050(27).

1.6.2 Means are to be provided to enable the Surveyor to examine the structure in a safe and practical way. Where the
provisions of safety and required access are determined by the Surveyor not to be adequate, then the survey of the space(s)
involved is not to proceed.

1.6.3 Spaces are to be made safe for access and survey and are to be sufficiently cleaned, illuminated and ventilated.

1.6.4 In preparation for survey, thickness measurements and to allow for a thorough examination, cleaning is to include
removal from surfaces of all loose accumulated corrosion scale. Spaces are to be sufficiently clean and free from water, scale, dirt,
and oil residues, etc. to reveal corrosion, deformation, fractures, damages or other structural deterioration, as well as the condition
of the protective coating. However, those areas of structure whose renewal has already been decided by the Owner need only be
cleaned and descaled to the extent necessary to determine the limits of renewed areas.
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1.6.5 Where soft or semi-hard coatings have been applied, safe access is to be provided for the Surveyor to verify the
effectiveness of the coating and to carry out an assessment of the conditions of internal structures which may include spot
removal of the coating. When safe access cannot be provided, the soft or semi-hard coating is to be removed.

1.6.6 Prior to entering an enclosed space, it is to be verified by a competent person using a calibrated multi gas meter that
the atmosphere in that space is free from hazardous gas and contains sufficient oxygen.

1.6.7 Emergency equipment and personnel are to be available in case of an emergency or rescue operation.
1.6.8 Information on procedures, equipment-operating instructions and safety checklists is to be available.

1.6.9 During the survey, ventilation is to be ensured and periodic testing is to be carried out as necessary to verify that the
atmosphere remains safe for access.

1.6.10  For surveys, including close-up survey where applicable, in cargo spaces and ballast tanks, one or more of the following
means of access is to be provided:

(@ Permanent staging and passages through structures.

(o) Temporary staging and passages through structures.

(c) Hydraulic arm vehicles such as conventional cherry pickers, lifts and movable platforms.
(d) Portable ladders, see Note.

(e) Boats or rafts.

()  Other equivalent means.

Note Portable ladders may be used, at the discretion of the Surveyor, for survey of the hull structure of single skin bulk
carriers, except for the close-up survey of cargo hold shell frames, see Pt 1, Ch 3, 1.6 Preparation for survey and means of
access 1.6.11 and Pt 1, Ch 3, 1.6 Preparation for survey and means of access 1.6.12

1.6.11 For close-up surveys of the cargo hold shell frames of single skin bulk carriers with a deadweight less than 100,000
tonnes, one or more of the following means of access is to be provided:

—

a) Permanent staging and passages through structures.

b) Temporary staging and passages through structures.

Portable ladder restricted to not more than 5 m in length may be accepted for surveys of the lower section of a shell frame
including bracket.

(d) Hydraulic arm vehicles such as conventional cherry pickers, lifts and movable platforms.

(e) Boats or rafts, provided the structural capacity of the hold is sufficient to withstand static loads at all levels of water.

()  Other equivalent means.

,\,\
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1.6.12  For close-up surveys of the cargo hold shell frames of single skin bulk carriers with a deadweight equal to or greater
than 100,000 tonnes, the use of portable ladders is not accepted and one or more of the following means of access is to be
provided:

(@ At Annual Surveys, Intermediate Surveys held before the ship is 10 years old and Special Survey

()  Permanent staging and passages through structures.

(i)  Temporary staging and passages through structures.

(i) Hydraulic arm vehicles such as conventional cherry pickers, lifts and movable platforms.
(

(

=

iv) Boats or rafts, provided the structural capacity of the hold is sufficient to withstand static loads at all levels of water.
v)  Other equivalent means.
(b) At Special Survey Il and all subsequent Intermediate Surveys and Special surveys:

()  Either permanent or temporary staging and passage through structures for close-up survey of at least the upper part of
hold frames.

(i) Hydraulic arm vehicles such as conventional cherry pickers for surveys of lower and middle part of shell frames as
alternative to staging.

(iiy  Lifts and movable platforms.

(iv) Boats or rafts, provided the structural capacity of the hold is sufficient to withstand static loads at all levels of water.

(v)  Other equivalent means.

(c) Notwithstanding the above requirements, for single skin bulk carriers greater than 10 years old, at Annual Survey the use of a
portable ladder fitted with a mechanical device to secure the upper end of the ladder is acceptable for when the close-up
survey of cargo hold shell frames is required.
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1.6.183  Survey at sea or anchorage may be undertaken when the Surveyor is fully satisfied with the necessary assistance from
the personnel onboard and provided the foregoing preparations for survey, as applicable, have been met. In addition, the following
conditions and limitations are to be applied:

(@ A communication system is to be arranged between the survey party in the tank and the responsible officer on deck. This
system must include the personnel in charge of ballast pump handling if boats or rafts are to be used.

(b) Surveys of tanks by means of boats or rafts are to be agreed with the attending Surveyor, who is to take into account the
safety arrangements provided, including weather forecasting and ship response under foreseeable sea conditions and
provide the expected rise of water within the tank does not exceed 0,25 m.

Where it has been agreed to use boats or rafts when carrying out close-up survey, the following conditions are to be
observed:

()  Only rough duty, inflatable rafts or boats, having satisfactory residual buoyancy and stability even if one chamber is
ruptured, are to be used.

(i)  The boat or raft is to be tethered to the access ladder and an additional person is to be stationed down the access
ladder with a clear view of the boat or raft.

(iy  Appropriate lifejackets are to be available for all participants.

(iv) The surface of water in the tank is to be calm and the water level stationary. On no account is the level of the water to
be rising while the boat or raft is in use.

(v) The tank or space must contain clean ballast water only. Even a thin sheen of oil on the water is not acceptable.

(vi) At no time is the water level to be allowed to be within 1 m of the deepest under deck web face flat so that the survey
team is not isolated from a direct escape route to the tank hatch. Filling to levels above the deck transverses is only to
be contemplated if a deck access manhole is fitted and open in the bay being examined, so that an escape route for the
survey party is available at all times. Other effective means of escape to the deck may be considered.

(vii) If the tanks (or spaces) are connected by a common venting system, or Inert Gas system, the tank in which the boat or
raft is to be used is to be isolated to prevent a transfer of gas from other tanks (or spaces).

(c) Rafts or boats may be permitted for the survey of the under deck areas of tanks or spaces, if the depth of the under deck
web plating is 1,5 m or less. If the depth of the under deck web plating is greater than 1,5 m, then rafts or boats may be
permitted only when the coating of the under deck structure is in GOOD condition and there is no evidence of wastage or if a
permanent means of access is provided in each bay to allow safe entry and exit. A permanent means of access is considered
to mean:

(i)  Access direct from the deck via a vertical ladder and a small platform fitted approximately 2 m below the deck in each
bay or,

(i) Access to deck from a longitudinal permanent platform having ladders to the deck at each end of the tank. The platform
shall be arranged over the full length of the tank and level with, or above, the maximum water level needed for rafting of
the under deck structure. For this purpose, the ullage corresponding to the maximum water level is to be assumed not
more than 3 m from the deck plate measured at the midspan of deck transverses and at the mid point of the tank's
length.

If neither of the above conditions are met, then staging or another equivalent means is to be provided for the survey of the
under deck areas.

1.6.14  Rescue and emergency response equipment: if breathing apparatus and/or other equipment is used as ‘rescue and
emergency response equipment’, it is recommended that the equipment be suitable for the configuration of the space being
surveyed.

1.6.15  For ships assigned the notation ESP, the Owner is to respond to a Survey Planning Questionnaire and to prepare a
Survey Programme, see Pt 1, Ch 3, 6.3 Planning for survey, Pt 1, Ch 3, 7.3 Planning for survey and Pt 1, Ch 3, 8.3 Planning for
survey. In such cases, the following requirements are applicable:

(@ The Survey Planning Questionnaire is to be submitted to LR prior to the preparation of a Survey Programme. The response to
the Questionnaire is to include information on access provisions for close-up Surveys and thickness measurements; cargo
history; the results of inspections carried out by the Owner; a list of reports of Port State Control Inspection containing hull
structural deficiencies; a list of Safety Management System non-conformities related to hull maintenance and details of the
thickness measurement company.

(b) The Survey Programme is to be submitted prior to the commencement of any part of the Intermediate Survey on ships over
10 years of age and Special Survey. This is to be in a written format and submitted to LR at least six months in advance of
the survey. The Survey Programme at Intermediate Survey may consist of the Survey Programme agreed for the previous
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Special Survey supplemented by the Executive Hull Summary of that Special Survey and later relevant survey reports. The
survey will not commence until a Survey Programme has been agreed.

(c) The Survey Programme is to be worked out taking into account any amendments to the survey requirements implemented
after the previous Special Survey.

(d) Further information on the Survey Planning Questionnaire and Survey Programme can be found in the ESP guidance booklets
that have been prepared by LR and are available on the Class Direct website.

(e) Prior to the commencement of any part of the Intermediate Survey and Special Survey, a survey planning meeting is to be
held between the attending Surveyor(s), the Owner's representative in attendance, the thickness measurement company
operator representative (as applicable) and the Master of the ship or an appropriately qualified representative appointed by
the Master or Owner for the purpose of ascertaining that all the arrangements envisaged in the Survey Programme are in
place, so as to ensure the safe and efficient conduct of the survey to be carried out. The following is an indicative list of items
that are to be addressed in the meeting:

()  Schedule of the ship (i.e. the voyage, docking and undocking manoeuvres, periods alongside, cargo and ballast
operations, etc.).

(i) Provisions and arrangements for thickness measurements (i.e. access, cleaning/de-scaling, illumination, ventilation,
personal safety).

(i)  Extent of the thickness measurements.

(iv) Permissible diminution levels.

(v) Extent of close-up survey and thickness measurement considering the coating condition and suspect areas/areas of
substantial corrosion.

(vi) Execution of thickness measurements.

(vii) Taking representative readings in general and where uneven corrosion/pitting is found.

(vii) Mapping of areas of substantial corrosion.

(ix) Communication between attending surveyor(s), the thickness measurement company operator(s) and Owner's
representative(s) concerning findings.

()  Proper preparation and close co-operation between the attending Surveyor(s) and the Owner's representative on board prior
to and during the survey are an essential part in the safe and efficient conduct of the survey. During the survey on board
safety meetings are to be held regularly.

1.6.16  For natural gas fuel installations see also Pt 1, Ch 3, 23.1 General .
1.7 Thickness measurement at surveys

1.7.1 This Section is applicable to the thickness measurement of the hull structure where required by Sections Pt 7, Ch 3, 2
Annual Surveys - Hull and machinery requirements, Pt 1, Ch 3, 3 Intermediate Surveys - Hull and machinery requirements, Pt 1,
Ch 3, 5 Special Survey - General - Hull requirements, Pt 1, Ch 3, 6 Special Survey - Bulk carriers - Hull requirements, Pt 1, Ch 3, 7
Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull requirements, Pt 1, Ch 3, 8 Special Survey -
Chemical Tankers - Hull requirements and Pt 1, Ch 3, 9 Ships for liquefied gases.

1.7.2 Prior to the commencement of the Intermediate Survey and Special Survey, a meeting is to be held between the
attending Surveyor(s), the Owner’s representative in attendance, the thickness measurement company representative and the
Master of the ship or an appropriately qualified representative appointed by the Master or Owner, so as to ensure the safe and
efficient conduct of the survey and thickness measurements to be carried out.

1.7.3 Thickness measurements are normally to be taken by means of ultrasonic test equipment and are to be carried out by a
firm approved in accordance with LR’s Approval for Thickness Measurement of Hull Structure. For non-ESP ships less than 500
gross tons and all fishing vessels, a suitably qualified exclusive Surveyor (where available) may carry out thickness measurements.
On all other occasions, an approved firm is to carry out the thickness measurements.

1.7.4 The Surveyor may require to measure the thickness of the material in any portion of the structure where signs of
wastage are evident or wastage is normally found. Any parts of the structure which are found defective or excessively reduced in
scantlings are to be made good by materials of the approved scantlings and quality. Attention is to be given to the structure in way
of discontinuities. If a corrosion control CC special features notation, as defined in the Register Book, is assigned, then surfaces
are to be re-coated as necessary.

1.7.5 Thickness measurements are to be witnessed by the Surveyor. This requires the Surveyor to be on board, while the
measurements are carried out, to the extent necessary to control the process. This also applies to thickness measurements
carried out while the ship is at sea.
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1.7.6 The Surveyor may extend the scope of thickness measurement if deemed necessary.

1.7.7 Where it is required as part of the survey to carry out thickness measurements for the structural areas subject to Close-
up Survey, then these measurements are to be carried out simultaneously with the Close-up Survey.

1.7.8 Thickness measurements are to be taken in the forward and aft areas of all plates. Where plates cross ballast/cargo
tank boundaries separate measurements for the area of plating in way of each type of tank are to be reported. In all cases the
measurements are to represent the average of multiple measurements taken on each plate and/or stiffener. Where measured
plates are renewed, the thicknesses of adjacent plates in the same strake are to be reported.

1.7.9 A report is to be prepared by the approved firm or Surveyor carrying out the thickness measurements. The report is to
give the location of measurement, the thickness measured as well as the corresponding original thickness. The report is to give the
date when measurement was carried out, the type of measuring equipment, names of personnel and their qualifications and is to
be signed by the operator.

1.7.10  The thickness measurement report is to be verified and signed by the Surveyor and countersigned by an authorising
Surveyor.

1.7.11 In all cases the extent of the thickness measurements is to be sufficient to represent the actual average condition.
1.8 Repairs

1.81 Any damage in association with wastage over the allowable limit (including buckling, grooving, detachment or fracture),
or extensive areas of wastage over the allowable limits, which affects or, in the opinion of the Surveyor, will affect the ship's
structural, watertight or weathertight integrity, is to be promptly and thoroughly repaired. Areas to be considered include, (where
fitted):

e  side shell frames, their end attachments and adjacent shell plating;

. deck structure and deck plating;

. bottom structure and bottom plating;

. side structure and side plating;

. inner bottom structure and inner bottom plating;

. inner side structure and inner side plating;

e watertight or oiltight bulkheads;

e  hatch covers and hatch coamings;

e the weld connection between air pipes and deck plating;

e air pipe heads installed on the exposed decks;

e ventilators, including closing devices.

For locations where adequate repair facilities are not available, consideration may be given to allow the ship to proceed directly to
a repair facility. This may require discharging the cargo and/or temporary repairs for the intended voyage.

1.8.2 Additionally, when a survey results in the identification of structural defects or corrosion, either of which, in the opinion of
the Surveyor, will impair the ship's fitness for continued service, remedial measures are to be implemented before the ship
continues in service.

1.8.3 Where the damage found on structure mentioned in Pt 7, Ch 3, 1.8 Repairs 1.8.7 is isolated and of a localised nature
which does not affect the ship's structural integrity (as, for example, a localised, isolated and very minor hole in a cross-deck strip),
consideration may be given by the Surveyor to allow an appropriate temporary repair to restore watertight or weathertight integrity
after careful evaluation of the surrounding structure and impose an associated Condition of Class with a specific short-term time
limit in order to complete the repair and retain classification.

u Section 2
Annual Surveys - Hull and machinery requirements

2.1 General
211 Annual Surveys are to be held concurrently with statutory annual or other relevant statutory surveys, wherever
practicable.
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21.2 At Annual Surveys, the Surveyor is to examine the ship and machinery, so far as necessary and practicable, in order to
be satisfied as to their general condition.

2.1.3 For additional requirements for ships for liquefied gases, see Pt 1, Ch 3, 9 Ships for liquefied gases.

21.4 For ships which are required by International Convention to comply with the ISM Code - International Management
Code and Revised Guidelines on Implementation of the ISM Code (ISM Code), the Surveyor is to review the overall effectiveness of
the Code onboard ship. This is to be undertaken regardless of the organisation issuing the Safety Management Certificate (SMC).

21.5 For ships assigned the notation ‘laid-up’, in lieu of the normal Annual Survey requirements a general examination of the
hull and machinery is to be carried out.

2.2 Annual Surveys

2.21 The survey is to include:

(@ An examination for the purpose of ensuring, as far as practicable, that the hull, hatch covers, hatch coamings, closing
appliances, equipment and related piping are maintained in a satisfactory condition.

(b) Examination of weather decks, ship side plating above the waterline, hatch cover and coamings.
(c) Examination of watertight penetrations as far as practicable.

(d) Examination of the weld connection between air pipes, ventilators and deck plating.

(e) External examination of all air pipe heads installed on exposed decks.

() Examination of flame screens on air pipes to all bunker tanks.

(9 Examination of ventilators including closing devices, if any.

(h) The Surveyor is to be satisfied regarding the efficient condition of:

o exposed casings, skylights, flush deck scuttles, deckhouses and companionways, superstructure bulkheads, side, bow and
stern doors, side scuttles and deadlights, chutes and other openings, together with all closing appliances.

o scuppers and sanitary discharges (so far as practicable); valves on discharge lines (so far as practicable) and their controls;
guard rails and bulwarks; freeing ports, gangways and life-lines; fittings and appliances for timber deck cargoes.
. bilge level detection and alarm systems on ships assigned a UMS notation.

222 The following requirements for hatch covers and coamings are applicable:

(@ The Surveyor is to obtain confirmation that no unapproved changes have been made to the hatch covers, hatch coamings
and their securing and sealing devices since the previous survey.

(b) Where mechanically operated steel hatch covers are fitted, Surveyors are to confirm the satisfactory condition of:

. hatch covers;

e tightness devices of longitudinal, transverse and intermediate cross junctions (gaskets, gasket lips, compression bars,
drainage channels);

o clamping devices, retaining bars, cleating;

° chain or rope pulleys;

e  guides;

. guide rails and track wheels;

U stoppers, etc;

e wires, chains, gypsies, tensioning devices;

e  hydraulic system essential to closing and securing;

e  gsafety locks and retaining devices.

(c) Where portable hatch covers, wooden or steel pontoons are fitted, Surveyors are to confirm the satisfactory condition of:

e wooden covers and portable beams, carriers or sockets for the portable beam, and their securing devices;
. steel pontoons;

e tarpaulins;

o cleats, battens and wedges;

e hatch securing bars and their securing devices;

. loading pads/bars and the side plate edge;

o guide plates and chocks;

. compression bars, drainage channels and drain pipes (if any).
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The Surveyor is to confirm the satisfactory condition of hatch coaming plating and their stiffeners, where applicable.
(e) The Surveyor is to carry out random checking of the satisfactory operation of mechanically operated hatch covers including:

e  stowage and securing in open condition,

. proper fit and efficiency of sealing in closed condition,

. operational testing of hydraulic and power components, wires, chains and link drives.

()  Where considered necessary by the Surveyor, the effectiveness of sealing arrangements may be proved by hose or chalk
testing supplemented by dimensional measurements of seal compressing components.

(g For general dry cargo ships the survey is to include a close-up survey of the hatch covers, hatch coaming and stiffeners.

(h) For bulk carriers the following requirements are also applicable:

()  The survey is to include a close-up survey of the hatch covers, hatch coaming and stiffeners.

(i) A thorough survey of cargo hatch covers and coamings is only possible by their examination in an open and closed
position, including verification of the proper opening and closing operation. As such, the hatch cover sets located in the
forward 25 per cent of the ship's length and at least one other additional set are to be surveyed open, closed and in
operation to the full extent on each direction in accordance with (Pt 7, Ch 3, 2.2 Annual Surveys 2.2.2) above. When
selecting hatch cover sets it should be ensured that all sets are subject to survey at least once in every five-year Special
Survey period. The closing of the covers is to include the fastening of all peripheral and cross joint cleats or other
securing devices, with particular attention to be paid to the condition of the hatch covers located in the forward 25 per
cent of the ship's length, where sea loads are normally greatest.

(i) If there are indications of difficulty in operating and securing hatch covers, then additional sets are to be tested in
operation at the discretion of the Surveyor.

(iv)  Where the cargo hatch securing system does not function properly, repairs are to be carried out under the supervision
of the Surveyor.

(v) Surveyors are to survey the sealing arrangements of perimeter and cross joints (gaskets for condition of permanent
deformation, flexible seals on combination carriers, gasket lips, compression bars, drainage channels and non-return
valves).

2.2.3 The Surveyor is to confirm that, where required, an approved loading instrument together with its operation manual are
available on board, see Pt 3, Ch 4, 8 Loading guidance information. The operation of the loading instrument is to be verified in
accordance with LR's certification procedure.

224 The anchoring and mooring equipment is to be examined so far as practicable.

2.2.5 The watertight doors in watertight bulkheads, their indicators and alarms, are to be examined and tested (locally and
remotely), together with an examination of watertight bulkhead penetrations, so far as practicable.

2.2.6 The Surveyor is to examine and test in operation all main and auxiliary steering arrangements including their associated
equipment and control systems, and verify that log book entries have been made in accordance with statutory requirements where
applicable.

2.2.7 The Surveyor is to be satisfied regarding the freeboard marks on the ship's side.

2.2.8 The Surveyor is to generally inspect the machinery and boiler spaces, with particular attention being given to the
propulsion system, auxiliary machinery and to the existence of any fire and explosion hazards. Emergency escape routes are to be
checked to ensure that they are free of obstruction.

229 The means of communication between the navigating bridge and the machinery control positions, as well as the bridge
and the alternative steering position, if fitted, are to be tested.

2.210  The bilge pumping systems for each watertight compartment, including bilge wells, extended spindles, self-closing drain
cocks, valves fitted with rod gearing or other remote operation, pumps and level alarms, where fitted, are to be examined and
operated as far as practicable and all confirmed to be satisfactory. Any hand pumps provided are to be included.

2.2.11 Piping systems containing fuel oil, lubricating oil or other flammable liquids are to be generally examined and operated
as far as practicable, with particular attention being paid to tightness, fire precaution arrangements, flexible hoses and sounding
arrangements.

2.2.12  The Surveyor is to be satisfied regarding the condition of non-metallic joints in piping systems which penetrate the hull,
where both the penetration and the non-metallic joint are below the deepest load waterline.
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2.213 The main propulsion, essential auxiliary and emergency generators including safety arrangements, controls and
foundations are to be generally examined. Surveyors are to confirm that Periodical Surveys of engines have been carried out as
required by the Rules and that safety devices have been tested.

2.2.14  The boilers, other pressure vessels and their appurtenances, including foundations, controls, high pressure and waste
steam piping and insulation and gauges, are to be generally examined. Surveyors should confirm that Periodical Surveys of boilers
and other pressure vessels have been carried out as required by the Rules.

2.2.15  For boilers, the safety devices are to be tested, and the safety valves are to be operated using the relieving devices. For
exhaust gas heated economisers/boilers, the safety valves are to be tested at sea by the Chief Engineer and details recorded in
the log book.

2.2.16  The operation and maintenance records, repair history and feed water chemistry records of boilers are to be examined.
2.2.17  For other pressure vessels, the safety devices are to be examined.

2.2.18 The electrical equipment and cabling forming the main and emergency electrical installations are to be generally
examined under operating conditions so far as practicable. The satisfactory operation of the main and emergency sources of
power and electrical services essential for safety in an emergency is to be verified; where the sources of power are automatically
controlled they should be tested in the automatic mode. Bonding straps for the control of static electricity and earthing
arrangements are to be examined where fitted.

2.2.19  The electrical installation in areas which may contain flammable gas or vapour and/or combustible dust is to be
examined in order to verify that it is in good condition and has been properly maintained.

2.2.20  For main propulsion, essential auxiliary and emergency machinery control engineering systems, a general examination of
the equipment and arrangements is to be carried out. Records of modifications are to be made available for review by the
attending Surveyor. The documentation required by Pt 6, Ch 1 Control Engineering Systems, including configuration management,
are to be reviewed following system modifications to confirm compliance with applicable Rules. Satisfactory operation of the safety
devices and control systems is to be verified. For ships having UMS or CCS notation, a general examination of the control
engineering equipment required for these notations is also to be carried out.

2.2.21 For ships fitted with an electronically controlled engine for main propulsion, essential auxiliary or emergency power
purposes the following is to be carried out to the satisfaction of the Surveyor:

(@ Verification of evidence of satisfactory operation of the engine and where possible this is to include a running test under load.

(o) Verification of satisfactory operation of the safety devices and control, alarm and monitoring systems.

(c) \Verification that any changes to the software or control, alarm, monitoring and safety systems that affect the operation of the
engine have been assessed by LR and are under configuration management control.

2.2.22  Dead ship starting arrangements for bringing machinery into operation without external aid are to be tested to the
Surveyor's satisfaction.

2.2.23  On ships fitted with a dynamic positioning system, the control system and associated machinery items are to be
generally examined and tested to demonstrate that they are in good working order.

2.2.24  For ships to which a PM or PMC notation has been assigned in accordance with Pt 7, Ch 8, 1.2 Classification notations
1.2.1, the thruster assisted positional mooring system, control system and associated machinery items are to be generally
examined and tested under operating conditions to an approved Test Schedule.

2.2.25  For ships fitted with positional mooring equipment in accordance with Pt 7, Ch 8 Positional Mooring and Thruster-
Assisted Positional Mooring Systems, a schedule or rota of moorings to be examined at Annual Survey should be agreed for
component parts of the positional moorings.

2.2.26  For ships having an OPS notation assigned, a General Examination of on-shore power supply arrangements is to be
carried out in accordance with Pt 7, Ch 13 On-shore Power Supplies.

2.2.27 For ships to which Pt 6, Ch 4 Fire Protection, Detection and Extinction Requirements applies, the arrangements for fire
protection, detection and extinction are to be examined and are to include:

(

Q

) Verification, so far as practicable, that no significant changes have been made to the arrangement of structural fire protection.
(o) Verification of the operation of manual and/or automatic doors where fitted.

(c) Verification that fire-control plans are properly posted.

(d) Examination, so far as possible, and testing as feasible, of the fire and/or smoke detection and alarm system(s).
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(e) Examination of fire main system, and confirmation that each fire pump, including the emergency fire pump can be operated
separately so that the two required powerful jets of water can be produced simultaneously from different hydrants.

()  Verification that fire-hoses, nozzles, applicators and spanners are in good working condition and situated at their respective
locations.

(9 Examination of fixed fire-fighting systems controls, piping, instructions and marking, checking for evidence of proper
maintenance and servicing, including date of last systems tests.

(h) Verification that all portable and semi-portable fire-extinguishers are in their stowed positions, checking for evidence of proper
maintenance and servicing, conducting random checks for evidence of discharged containers.

(i)  Verification, so far as practicable, that the remote control for stopping fans and machinery and shutting-off fuel supplies in
machinery spaces and, where fitted, the remote controls for stopping fans in accommodation spaces and the means of
cutting off power to the gallery are in good working order.

() Examination of the closing arrangements of ventilators, funnel annular spaces, skylights, doorways and tunnels, where
applicable.

(k) Verification that the firemen's outfits are complete and in good condition.

2.2.28  The examination of salt-water ballast tanks is to be carried out as follows:

(@ Salt-water ballast tanks, other than double bottom ballast tanks, on all ships (excluding oil tankers and chemical tankers)
where it has been identified at a previous Special Survey or Intermediate Survey that:

(i) A hard protective coating has not been applied from the time of construction; or
(i) A soft or semi-hard coating has been applied; or

(i) A hard protective coating is found to be in POOR condition, as defined in 1.5, and the hard protective coating is not
repaired to the satisfaction of the Surveyor.

If the conditions listed above are applicable to double bottom ballast tanks, then these tanks may be subject to
examination at the Annual Survey at the discretion of the Surveyor.
(o) Salt-water ballast tanks on oil tankers (including ore/oil and ore/bulk/oil ships) and chemical tankers where it has been
identified at a previous Special Survey or Intermediate Survey that:

(i) A hard protective coating has not been applied from the time of construction; or
(i) A soft or semi-hard coating has been applied; or
(iy  The hard protective coating is found to be in less than GOOD condition, as defined in Pt 7, Ch 3, 1.5 Definitions, and
the hard protective coating is not repaired to the satisfaction of the Surveyor.
(c) The examination of the salt-water ballast tanks, in accordance with the above, is to include thickness measurements to
confirm the condition of the hull structure.

2.2.29  The Surveyor is to carry out an examination and thickness measurement of structure identified at the previous Special
Survey or Intermediate Survey as having substantial corrosion, as defined in Pt 1, Ch 3, 1.5 Definitions. This requirement does not
apply to cargo tanks of oil tankers and chemical tankers. The extent of thickness measurements is to be in accordance with the
appropriate Tables in Sections Pt 1, Ch 3, 5 Special Survey - General - Hull requirements, Pt 1, Ch 3, 6 Special Survey - Bulk
carriers - Hull requirements, Pt 1, Ch 3, 7 Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull
requirements or Pt 1, Ch 3, 8 Special Survey - Chemical Tankers - Hull requirements, as applicable, to determine the full extent of
the corrosion pattern. The survey will not be considered complete until these additional thickness measurements have been
carried out. For cargo holds and ballast tanks of bulk carriers built in accordance with the IACS Common Structural Rules (CSR),
the annual thickness measurement may be dispensed with where a protective coating has been applied in accordance with the
coating manufacturer’s requirements and is maintained in good condition. Steel renewal requirements have been separately
determined according to date of contract for construction for:

(@ cargo hold hatch covers and coamings under IACS UR S21 and UR S21A; and
(b) bulk carriers’ corrugated transverse watertight hold bulkheads under IACS UR S18.

Where the gauged thickness is within the range t ot + 0,5 mm and ¢ ¢ + 1,0 mm, a coating (applied in accordance with coating
manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal. See Pt 1, Ch 3, 5.6 Thickness
measurement 5.6.7, Pt 1, Ch 3, 6.7 Thickness measurement 6.7.5 and Pt 1, Ch 3, 7.7 Thickness measurement 7.7.4.

2.2.30 For oil tankers (including ore/bulk/oil ships and ore/oil ships), in addition to the applicable requirements of Pt 1, Ch 3,
2.2 Annual Surveys 2.2.1 1o Pt 1, Ch 3, 2.2 Annual Surveys 2.2.9, the following are to be dealt with where applicable:

(@ Examination of cargo tank openings including gaskets, covers, coamings and screens.
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(o)

Examination of cargo tank venting arrangements including secondary means of venting, or over/under pressure alarms where
fitted, with associated pressure/vacuum valves and flame screens.

Examination of flame screens on vents to all bunker, oily ballast and oily slop tanks and void spaces, so far as practicable.
Examination of cargo, crude oil washing, bunker, ballast and vent piping systems together with flame arresters and pressure/
vacuum valves, as applicable above the upper deck within the cargo tank area, including vent masts and headers.

Verification that no potential sources of ignition such as loose gear, excessive products in the bilges, excessive vapours,
combustible materials, etc. are present in or near the cargo pump room and that access ladders are in good condition.
Examination of cargo pump rooms and pipe tunnels (where fitted) and examination of all pump room bulkheads for signs of
leakage or fractures and, in particular, the sealing arrangements of all penetrations in these bulkheads.

Verification that the pump room ventilation system is operational, ducting intact, dampers operational and screens are clean.
For ships to which Pt 6, Ch 4 Fire Protection, Detection and Extinction Requirements applies, the external examination of the
piping and cut-out valves of cargo tank and cargo pump room fixed fire-fighting system.

For ships to which Pt 6, Ch 4 Fire Protection, Detection and Extinction Requirements applies, verification that the deck foam
system and deck sprinkler system are in good operating condition.

Examination of the condition of all piping systems in the cargo pump room so far as practicable.

Examination, so far as practicable, of cargo, bilge, ballast and stripping pumps for excessive gland seal leakage, verification
of proper operation of electrical and mechanical remote operating and shutdown devices and operation of pump room bilge
system, and checking that pump foundations are intact.

Verification that installed pressure gauges on cargo discharge lines and level indicator systems are operational.

Verification that at least one portable instrument for measuring flammable vapour concentrations is available, together with a
sufficient set of spares and a suitable means of calibration.

Examination of any inert gas system, see Pt 1, Ch 3, 2.2 Annual Surveys 2.2.32.

For ballast tanks, in areas where substantial corrosion, as defined in 1.5, has been noted then additional measurements are
to be carried out in accordance with Table 3.7.7 Thickness measurement - Single hull oil tankers, ore/oil ships and ore/
bulk/oil ships - Bottom structure with substantial corrosion to Table 3.7.15 Thickness measurement - Double hull oil tankers -
Transverse watertight and swash bulkhead structure in cargo tanks with substantial corrosion, as applicable. The survey will
not be considered complete until these additional thickness measurements have been carried out.

Verification that any special arrangements made for bow or stern loading and unloading are in good condition.

2.2.31 For chemical tankers, in addition to the applicable requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.1 to Pt 1, Ch 3,
2.2 Annual Surveys 2.2.30, the following are to be dealt with, where applicable:

a

(SC)
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Examination of gauging devices, high level alarms and valves associated with overflow control.
Verification that any devices provided for measuring the temperature of the cargo and any associated alarms are satisfactory.
Examination of the cargo heating/cooling system sampling arrangements where fitted.

Verification that wheelhouse doors and windows, side scuttles and windows in superstructure and deckhouse ends facing
the cargo area are in good condition.

Verification that pump discharge pressure gauges fitted outside the cargo pump rooms are satisfactory.

Verification that pumps, valves and pipelines are identified and distinctively marked.

Verification that the remote operation of the cargo pump room bilge system is satisfactory.

Verification that cargo pump room rescue arrangements are in order.

Verification that removable pipe lengths or other approved equipment necessary for cargo separation are available, and
satisfactory.

Verification that the ventilation system including portable equipment, if any, of all spaces in the cargo area is operational.
Verification that arrangements are made for sufficient inert/padding/drying gas to be carried to compensate for normal losses
and that means are provided for monitoring of ullage spaces.

Verification that arrangements are made for sufficient medium to be carried where drying agents are used on air inlets to
cargo tanks.

Verification that suitable protective clothing is available for crew engaged in loading and discharging operations and that
suitable storage is maintained.

Verification that the requisite safety equipment and associated breathing apparatus with requisite air supplies and emergency
escape respiratory and eye protection, if required, are in good condition and are properly stowed.

Verification that medical first aid equipment including stretchers and oxygen resuscitation is in good condition and that
satisfactory arrangements are made for antidotes for cargoes actually carried to be on board.

Verification that decontamination arrangements are operational.
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() Verification that the requisite gas detection instruments are on board and that satisfactory arrangements are made for the
supply of any required vapour detection tubes.

(n Verification that the cargo sample stowage arrangements are in good condition.

(s) \Verification that, if applicable, the provisions made for chemicals which have special requirements listed in Summary of
Minimum Requirements of the Rules and Regulations for the Construction and Classification of Ships for the Carriage of
Liquid Chemicals in Bulk, July 2015 are in order.

() For ballast tanks, in areas where substantial corrosion, as defined in Pt 1, Ch 3, 1.5 Definitions, has been noted then
additional measurements are to be carried out in accordance with Table 3.8.5 Thickness measurement - Single and double
hull chemical tankers - Bottom, inner bottom and hopper structure with substantial corrosion, Table 3.8.6 Thickness
measurement - Single and double hull chemical tankers - Deck structure with substantial corrosion, Table 3.8.7 Thickness
measurement - Single and double hull chemical tankers - Side shell and longitudinal bulkheads with substantial corrosion and
Table 3.8.8 Thickness measurement - Single and double hull chemical tankers - Transverse watertight bulkheads and swash
bulkheads with substantial corrosion. The survey will not be considered complete until these additional thickness
measurements have been carried out.

2.2.32  Forinert gas systems, where fitted, the following are to be dealt with:

(@) External examination of the condition of piping including vent piping above the upper deck in the cargo tank area and
overboard discharges through the shell so far as practicable, together with components for signs of corrosion or gas leakage/
effluent leakage.

Verification of the proper operation of both inert gas blowers.

Checking the scrubber room ventilation system.

Checking, so far as practicable, of the deck water seal for automatic filling and draining and checking for presence of water
carry-over. Checking the operation of the non-return valve.

Testing of all remotely operated or automatically controlled valves including the flue gas isolating valve(s).

Checking the interlocking features of soot blowers.

Checking that the gas pressure regulating valve automatically closes when the inert gas blowers are secured.

Checking, so far as practicable, the following alarms and safety devices of the inert gas system using simulated conditions
where necessary:

28T
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(i)  high oxygen content of gas in the inert gas main;

(i)  low gas pressure in the inert gas main;

( low pressure in the supply to the deck water seal;
(iv) high temperature of gas in the inert gas main;
(
(

=

v) low water pressure to the scrubber;
vi) accuracy of portable and fixed oxygen measuring equipment by means of calibration gas.

2.2.33  For bulk carriers, in addition to the applicable requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.1to Pt 1, Ch 3, 2.2
Annual Surveys 2.2.29, the following are to be dealt with, where applicable:

(@ Examination of cargo holds in accordance with Table 3.2.1 Bulk carriers - Annual Surveys is required.

(b) Where substantial corrosion, as defined in Pt 71, Ch 3, 1.5 Definitions, has been noted then additional measurements are to
be carried out in accordance with Table 3.6.5 Thickness measurement - Single skin bulk carriers - Shell plating and stiffening,
with substantial corrosion, Table 3.6.6 Thickness measurement - Single skin bulk carriers - Double bottom and hopper
structure, with substantial corrosion, Table 3.6.7 Thickness measurement - Single and double skin bulk carriers - Transverse
bulkheads in cargo holds, with substantial corrosion, Table 3.6.8 Thickness measurement - Single skin and double skin bulk
carriers - Deck structure* with substantial corrosion , Table 3.6.9 Thickness measurement - Double skin bulk carriers - Double
side space structure (including wing void spaces of ore carriers), with substantial corrosion and Table 3.6.70 Thickness
measurement - Double skin bulk carriers - Double side space structure (including wing void spaces of ore carriers), with
substantial corrosion. The survey will not be considered complete until these additional thickness measurements have been
carried out.

For cargo holds and ballast tanks of bulk carriers built in accordance with the IACS Common Structural Rules (CSR), the annual
thickness measurement may be dispensed with where a protective coating has been applied in accordance with the coating
manufacturer’s requirements and is maintained in good condition. Steel renewal requirements have been separately determined
according to date of contract for construction for:

(@ cargo hold hatch covers and coamings under IACS UR S21; and
(b) corrugated transverse watertight hold bulkheads under IACS UR S18.
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Where the gauged thickness is within the range t et + 0,5 mm and t ¢t + 1,0 mm, a coating (applied in accordance with coating
manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal. See Pt 1, Ch 3, 5.6 Thickness
measurement 5.6.7 and Pt 1, Ch 3, 6.7 Thickness measurement 6.7.5.

@)

(b)

)

For ships fitted with water level detectors in cargo holds, ballast tanks forward of the collision bulkhead and any dry or void
space which extends forward of the foremost cargo hold, an examination and a test, at random, of the water ingress
detection systems and of their alarms is to be carried out.

For ships fitted with a means for draining and pumping ballast tanks forward of the collision bulkhead and the bilges of dry
spaces, any part of which extends forward of the foremost cargo hold, an examination and a test of the draining and
pumping systems, including their controls, is to be carried out.

Examination of bunker and vent piping systems, including ventilators.

2.2.34  For general dry cargo ships, in addition to the applicable requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.1, the
following are required for ships over 10 years of age:

@
(b)

Overall survey of one forward and one after cargo hold and their associated ‘tween deck spaces.

When considered necessary by the Surveyor, thickness measurement is to be carried out. If the results of thickness
measurement indicate substantial corrosion, the extent of thickness measurement is to be in accordance with Pt 7, Ch 3, 5
Special Survey - General - Hull requirements, Table 3.5.6 Thickness measurement - Additional requirements in way of
structure identified with substantial corrosion. The survey will not be considered complete until these additional thickness
measurements have been carried out. Steel renewal requirements have been separately determined according to date of
contract for construction for cargo hold hatch covers and coamings under IACS UR S21A. Where the gauged thickness is
within the range t pet + 0,5 mm and t ¢ + 1,0 mm, a coating (applied in accordance with coating manufacturer’s
requirements) or annual gauging may be adopted as an alternative to steel renewal. See Pt 1, Ch 3, 5.6 Thickness
measurement 5.6.7.

Table 3.2.1 Bulk carriers - Annual Surveys

Ships less than 10 years Ships between 10 and 15 years old Ships greater than 15 years old
old
An Overall Survey of the @) Overall Survey of (@)  Overall Survey of all cargo holds
forward cargo hold and an
g . () all cargo holds on single skin ships. (b) Close-up Survey of at least 25 per cent of the
aft cargo hold on single ) . cargo hold side shell frames, their lower end
skin ships (i) two selected cargo holds on double skin ) T
ships attachments and adjacent shell plating in the
ISee Note 1 forward cargo hold and one other selected cargo

(b) Close-up Survey of at least 25 per cent of the
cargo hold side shell frames, their lower end
attachments and adjacent shell plating in the
forward cargo hold on single skin ships

hold on single skin ships
(c) Examination of all piping and penetrations in cargo
holds including overboard piping

(c)  Examination of all piping and penetrations in cargo | See Notes 2, 3, 4, and 5
holds including overboard piping.

See Notes 2, 3, 4, and 5

Note The requirements in this Table apply to both single skin and double skin ships, unless stated otherwise.

Note 1. Where the Survey reveals the need for remedial measures, then the Survey is to be extended to include all cargo holds.
Note 2. Close-up Survey is required within the area of the lower one-third of the length of the cargo hold side shell frames.

Note 3. Where the Survey reveals the need for remedial measures, the Survey is to be extended to include a Close-up Survey of all of the cargo
hold side shell frames and adjacent shell plating of that cargo hold, as well as a Close-up Survey of sufficient extent of all remaining cargo
holds.
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Note 4. When considered necessary by the Surveyor, thickness measurement is to be carried out. If the results of thickness measurement
indicate substantial corrosion, the extent of thickness measurement is to be in accordance with Section 6, Table 3.6.5 Thickness measurement
- Single skin bulk carriers - Shell plating and stiffening, with substantial corrosion, Table 3.6.6 Thickness measurement - Single skin bulk carriers
- Double bottom and hopper structure, with substantial corrosion, Table 3.6.7 Thickness measurement - Single and double skin bulk carriers -
Transverse bulkheads in cargo holds, with substantial corrosion, Table 3.6.8 Thickness measurement - Single skin and double skin bulk carriers
- Deck structure* with substantial corrosion , Table 3.6.9 Thickness measurement - Double skin bulk carriers - Double side space structure
(including wing void spaces of ore carriers), with substantial corrosion and Table 3.6.70 Thickness measurement - Double skin bulk carriers -
Double side space structure (including wing void spaces of ore carriers), with substantial corrosion as applicable. The survey will not be
considered complete until these additional thickness measurements have been carried out.

Note 5. Where protective coatings are found in GOOD condition, as defined in Pt 1, Ch 3, 1.5 Definitions, the extent of the Close-up Survey
may be specially considered. When considered necessary by the Surveyor, thickness measurement is to be carried out. However, prior to any
coating or recoating of cargo holds, scantlings are to be confirmed by thickness measurement with the Surveyor in attendance.

2.2.35  For general dry cargo ships, in addition to the applicable requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.1, the
following are required for ships over 15 years of age:

(@ Overall survey of all cargo holds and 'tween deck spaces.

(b) Close-up Survey of at least 25 per cent of shell frames, including their end attachments and adjacent shell plating in a
forward lower cargo hold and one other selected lower cargo hold. Close-up Survey is to include the lower one third length of
the shell frames.

(c) Where the survey reveals the need for remedial measures, then the survey is to be extended to include the Close-up Survey
of all shell frames and adjacent shell plating in those cargo holds and associated tween deck spaces, as well as a Close-up
Survey of sufficient extent of all remaining cargo holds and tween deck spaces.

(d) Where the protective coatings in cargo holds are found in GOOD condition, as defined in Pt 1, Ch 3, 1.5 Definitions, the
extent of Close-up Survey may be specially considered.

(e)  When considered necessary by the Surveyor, thickness measurement is to be carried out. If the results of thickness
measurement indicate substantial corrosion, the extent of thickness measurement is to be in accordance with Table 3.5.6
Thickness measurement - Additional requirements in way of structure identified with substantial corrosion in Pt 1, Ch 3, 5
Special Survey - General - Hull requirements. The survey will not be considered complete until these additional thickness
measurements have been carried out. Steel renewal requirements have been separately determined according to date of
contract for construction for cargo hold hatch covers and coamings under IACS UR S21A. Where the gauged thickness is
within the range t et + 0,56 mm and t ¢ + 1,0 mm, a coating (applied in accordance with coating manufacturer’s
requirements) or annual gauging may be adopted as an alternative to steel renewal. See Pt 1, Ch 3, 5.6 Thickness
measurement 5.6.7.

2.2.36  For ship-borne barges where surveys are permitted in accordance with Pt 7, Ch 2, 3.5 Existing ships — Periodical
Surveys 3.5.7, see Pt 1, Ch 3, 3 Intermediate Surveys - Hull and machinery requirements.

2.2.37  For roll on-roll off ships (i.e. those that utilise a loading ramp which enables wheeled vehicles to be rolled on and
rolled off the ship), in addition to the requirements of Pt 7, Ch 3, 2.2 Annual Surveys 2.2.1, the requirements of Pt 7, Ch 3, 22 Bow,
inner, side shell and stern doors on Ro-Ro ships are to be complied with, as applicable. For ships other than roll on-roll off ships,
fitted with bow doors, inner doors, side doors and stern doors, in addition to the requirements of Pt 7, Ch 3, 2.2 Annual Surveys
2.2.1, the following are to be satisfactorily dealt with, as applicable:

(@ Verification of the freedom of movement of doors, and operation of their power units.
(b) Examination of the door structure and surrounding ship structure.

(c) Examination of the door sealing arrangements including gaskets and retaining bars.
(d) Examination of the door cleating, locking and securing arrangements.

(e) Examination of the door hinging arrangements.

()  Verification of the local and/or remote control of the securing devices/cleats.

(9 Examination of all equipment associated with the opening, closing and securing of the door, e.g. wire ropes, chains, sheaves,
rollers, guides, shackles, etc.

(h) Verification of the tightness of the doors.

() Examination and testing of remote control panels and associated indicator lights, closed circuit television systems, water
leakage indicator lights and alarm systems.

() Examination of the required notice boards and verification of log entries.
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(k) Verification of the satisfactory testing of the bilge systems for the space between the inner and outer bow doors and of the
vehicle deck.

() Verification that the approved Operation and Maintenance Manual is on board and satisfactorily maintained.

2.2.38  For navigational arrangements for periodic one man watch and integrated bridge systems, Annual Surveys are
to be carried out in accordance with the approved test schedule as required by Pt 7, Ch 9, 1.2 Information and plans required to
be submitted 1.2.7 to ascertain that the equipment and arrangements required for the applicable class notation(s) are being
maintained in good working order. At the time of the survey, relevant statutory certificates may be accepted as evidence of
satisfactory operation.

2.2.39 For liquefied gas ships, sce also Pt 1, Ch 3, 9 Ships for liquefied gases.

2.2.40  The Surveyor is to examine the fixed cargo securing fittings as far as necessary and practicable in order to be satisfied
as to their general condition, see Pt 3, Ch 14, 10 Surveys.

2.2.41 Where the special features notation CCSA (certified container securing arrangements) is assigned, the Surveyor is to
examine the securing arrangements including loose fittings so far as necessary and practicable in order to be satisfied as to their
general condition, see Pt 3, Ch 14, 10 Surveys.

2.2.42  ltis the responsibility of the onboard personnel to examine, maintain or renew cargo securing devices and maintain the
appropriate certification. Records of inspections, maintenance and renewals, as well as the procedures for accepting, maintaining
and repairing or rejecting cargo securing devices are to be kept onboard and made available to the attending Surveyor on request.

2.2.43  The Surveyor is to confirm that, for container ships which have the special features notation BoxMax, the onboard
lashing program, together with its operation manual, is available on board, see Pt 3, Ch 4, 8 Loading guidance information. The
operation of the program is to be verified in accordance with LR'’s certification procedure.

2.2.44  For single hold general dry cargo ships, other than bulk carriers, fitted with water level detectors in the cargo hold, an
examination and a test, at random, of the water ingress detection system and alarms are to be carried out.

2.2.45  For natural gas fuel installations see also Pt 1, Ch 3, 23.3 Annual Surveys — General Requirements for Fuel Systems
to Pt 1, Ch 3, 23.6 Annual Survey - Fuel Bunkering System

[ | Section 3
Intermediate Surveys - Hull and machinery requirements

3.1 General

3.1.1 Intermediate Surveys are to be held concurrently with statutory annual or other relevant statutory surveys wherever
practicable.

3.2 Intermediate Surveys

3.2.1 The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements are to be complied with so far as
applicable.

3.2.2 A general examination of salt water ballast tanks is to be carried out as required by Pt 1, Ch 3, 3.2 Intermediate Surveys

3.2.6 and Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.7. For ships other than oil tankers and chemical tankers, if such examinations
reveal no visible structural defects then the examination may be limited to a verification that the protective coating remains in
GOOD or FAIR condition as defined in Pt 1, Ch 3, 1.5 Definitions.

3.2.3 In application of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.11, Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.13 and Pt 1, Ch
3, 3.2 Intermediate Surveys 3.2.15 respectively for oil tankers (including ore/oil and ore/bulk/oil ships), chemical tankers and
bulk carriers over 15 years of age a survey in dry-dock is to be a part of the Intermediate Survey. The overall and close-up
surveys and thickness measurements, as applicable, of the lower portions of cargo tanks/holds and water ballast tanks are to be
surveyed in accordance with the applicable requirements for Intermediate Surveys, if not already surveyed.

3.24 For oil tankers (including ore/oil and ore/bulk/oil ships) and chemical tankers, the condition of the corrosion
prevention system identified during the Survey may result in the salt-water ballast tanks being subject to further examination at
Annual Surveys, in accordance with Pt 1, Ch 3, 2.2 Annual Surveys 2.2.28.
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3.2.5 For salt-water ballast tanks on those ships not listed in Pt 7, Ch 3, 3.2 Intermediate Surveys 3.2.4, the condition of the
corrosion prevention system identified during the Survey may result in the tanks being subject to further examination at Annual
Surveys, in accordance with Pt 7, Ch 3, 2.2 Annual Surveys 2.2.28. For double bottom ballast tanks, the examination at Annual
Surveys will be at the discretion of the Surveyor.

3.2.6 For ships over 5 years of age and up to 10 years of age, representative salt-water ballast tanks are to be examined. In
addition to this, the following requirements are applicable:

(@) For general dry cargo ships, an Overall Survey of representative salt-water ballast tanks, as selected by the Surveyor is to
be carried out.

(b) For bulk carriers, an Overall Survey of representative salt-water ballast tanks, as selected by the Surveyor is to be carried
out. The selected tanks are to include the fore peak tank, aft peak tank and a number of other tanks, taking into account the
total number and type of ballast tanks.

(c) For single hull oil tankers (including ore/oil and ore/bulk/oil ships), an examination of all salt-water ballast tanks is to be
carried out. Where considered necessary by the Surveyor, thickness measurement and testing are to be carried out to ensure
the structural integrity remains effective.

(d) For double hull oil tankers and chemical tankers, an Overall Survey of representative salt-water ballast tanks, as selected
by the Surveyor is to be carried out. If the survey reveals no visible defects, the examination may be limited to a verification
that the hard protective coating remains in GOOD condition, as defined in Pt 1, Ch 3, 1.5 Definitions.

(e) Where a hard protective coating is found to be in POOR condition, as defined in Pt 7, Ch 3, 1.5 Definitions, where a soft or
semi-hard coating has been applied, where a protective coating was not applied from the time of construction or other
defects are found, the survey is to be extended to other ballast tanks of the same type.

3.2.7 For all ships over 10 years of age, the following are required:

(@ Al salt-water ballast tanks are to be examined.
(b) The anchors are to be partially lowered and raised using the windlass.

3.2.8 The Surveyor is to carry out an examination and thickness measurement of structure identified at the previous Special
Survey as having substantial corrosion, see also Pt 1, Ch 3, 5 Special Survey - General - Hull requirements, Pt 1, Ch 3, 6 Special
Survey - Bulk carriers - Hull requirements, Pt 1, Ch 3, 7 Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) -
Hull requirements and Pt 1, Ch 3, 8 Special Survey - Chemical Tankers - Hull requirements. In addition, for double hull oil tankers
built in accordance with the IACS Common Structural Rules (CSR), the identified substantial corrosion areas are required to be
examined and additional thickness measurements are to be carried out in accordance with Table 3.7.11 Thickness measurement -
Double hull oil tankers - Bottom, inner bottom and hopper structure with substantial corrosion to Table 3.7.15 Thickness
measurement - Double hull oil tankers - Transverse watertight and swash bulkhead structure in cargo tanks with substantial
corrosion.

3.2.9 For all ships, the electrical generating sets are to be examined under working conditions to verify compliance with Pt 6,
Ch 2, 2.2 Number and rating of generators and converting equipment.

3.2.10  In addition to the foregoing, in the case of all oil tankers (including ore/oil and ore/bulk/oil ships) the following are to be
dealt with where applicable:

(@ An examination of cargo, crude oil washing, bunker, ballast, steam and vent piping on the weather decks, as well as vent
masts and headers. If upon examination there is any doubt as to the condition of the piping, the piping may be required to be
pressure tested, gauged, or both.

(b) A general examination within the zones and spaces deemed as hazardous, such as cargo pump rooms and spaces adjacent
to and zones above cargo tanks, for defective and non-certified safe-type electrical equipment, improperly installed, defective
and dead-end wiring. An electrical insulation resistance test of the circuits terminating in, or passing through, the hazardous
zones and spaces is to be carried out. If the ship is not in a gas free condition the results of previously recorded test readings
may be accepted.

3.2.11 For oil tankers (including ore/oil and ore/bulk/oil ships), in addition to Pt 7, Ch 3, 3.2 Intermediate Surveys 3.2.10, the
following are required for ships over 10 years of age:

(@ A survey to the same extent as the previous Special Survey (applicable only to ESP surveys, see Pt 1, Ch 3, 7.1 General
7.1.2).

(b) Pressure testing of cargo and ballast tanks and the requirements for the longitudinal strength evaluation (see Pt 1, Ch 3, 7.7
Thickness measurement 7.7.3) are to be carried out if deemed necessary by the attending Surveyor.
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3.2.12  For chemical tankers, in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1 to Pt 1,
Ch 3, 3.2 Intermediate Surveys 3.2.9 the following are to be dealt with where applicable:

(@ Examination of vent line drainage arrangements.

(b) Verification that the cargo heating/cooling system is in good condition.

(c) \Verification that the ship's cargo hoses are approved and in good condition.

(d) Verification that where applicable, pipelines and independent cargo tanks are electrically bonded to the hull.

(e) An examination of cargo, cargo washing, bunker, ballast, steam and vent piping on the weather decks, as well as vent masts

and headers. If upon examination there is any doubt as to the condition of the piping, the piping may require to be pressure
tested, gauged or both.

() A General Examination within the zones and spaces deemed as hazardous, such as cargo pump rooms and spaces adjacent
to and zones above cargo tanks, for defective and non-certified safe-type electrical equipment, improperly installed, defective
and dead-end wiring. An electrical insulation resistance test of the circuits terminating in, or passing through, the hazardous
zones and spaces is to be carried out. If the ship is not in a gas free condition the results of previously recorded test readings
may be accepted.

3.2.183  For chemical tankers, in addition to Pt 7, Ch 3, 3.2 Intermediate Surveys 3.2.12, the following are required for ships
over 10 years of age:

(@ A survey to the same extent as the previous Special Survey (applicable only to ESP surveys, see Pt 1, Ch 3, 8.1 General
8.1.2).

(b) Pressure testing of cargo and ballast tanks is to be carried out if deemed necessary by the attending Surveyor.

3.2.14  For bulk carriers, in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1 to Pt 1, Ch 3,
3.2 Intermediate Surveys 3.2.9, the following are to be dealt with on ships over five years of age:

(@ Overall Survey, Close-up Survey and thickness measurements of cargo holds in accordance with Table 3.3.1 Bulk carriers -
Intermediate Surveys.

(b) For ore carriers, in addition to the requirements of Pt 7, Ch 3, 3.2 Intermediate Surveys 3.2.7, the examination of salt-water
pballast tanks is to include the following:

(i)  All web frame rings in one ballast wing tank.
(i)  One deck transverse in each remaining ballast wing tank.
(i)  Both transverse bulkheads in one ballast wing tank.
(iv)  One transverse bulkhead in each remaining ballast wing tank.
(c) Steel renewal requirements have been separately determined according to date of contract for construction for:

(i)  cargo hold hatch covers and coamings under IACS UR S21; and
(i) corrugated transverse watertight hold bulkheads under IACS UR S18.

Where the gauged thickness is within the range t et + 0,5 mm and t ot + 1,0 mm, a coating (applied in accordance with
coating manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal. See Pt 1, Ch 3,
5.6 Thickness measurement 5.6.7 and Pt 1, Ch 3, 6.7 Thickness measurement 6.7.5.

(d) For bulk carriers built in accordance with the IACS Common Structural Rules (CSR), the areas identified with substantial
corrosion in cargo holds and ballast tanks may be either:

(i)  protected by coating applied in accordance with the coating manufacturer’s requirements and examined at Annual
Surveys to confirm the coating in way is still in GOOD condition, or alternatively;

(i) subject to thickness measurement at Annual Surveys.

3.2.15  For bulk carriers, in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1 to Pt 1, Ch 3,
3.2 Intermediate Surveys 3.2.9, the following is required for ships over 10 years of age:

(@ A survey to the same extent as the previous special Survey (applicable to ESP surveys, see Pt 1, Ch 3, 6.1 General 6.1.2).

(o) Pressure testing of all tanks and the internal examination of fuel oil tanks are to be carried out if deemed necessary by the
Surveyor.

3.2.16  For ships over 10 years old of age (other than dry cargo ships, general dry cargo ships, ships assigned ESP Notation
and ships for liquefied gases), in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1 to Pt 1, Ch
3, 3.2 Intermediate Surveys 3.2.8, an Overall Survey of selected cargo spaces is to be carried out.
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3.2.17  For dry cargo ships over 15 years old (other than bulk carriers and general dry cargo ships), in addition to the
applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1 to Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.8, an Overall
Survey of selected cargo holds is to be carried out.

3.2.18  For general dry cargo ships, in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1
to Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.9, the following is required for ships over 5 years of age:

e Anoverall survey of one forward and one after cargo hold and their associated ‘tween deck spaces.

3.2.19  For general dry cargo ships, in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1,
the following are required for ships over 10 years of age:

(@ An overall survey of all cargo holds and ‘tween deck spaces.

(b) Where considered necessary by the Surveyor, thickness measurement is to be carried out. If the results of thickness
measurement indicate substantial corrosion, the extent of thickness measurement is to be in accordance with Table 3.5.6
Thickness measurement - Additional requirements in way of structure identified with substantial corrosion in Section 5. The
survey will not be considered complete until these additional thickness measurements have been carried out. Steel renewal
requirements have been separately determined according to date of contract for construction for cargo hold hatch covers
and coamings under IACS UR S21A. Where the gauged thickness is within the range t gt + 0,5 mm and t et + 1,0 mm, a
coating (applied in accordance with coating manufacturer’s requirements) or annual gauging may be adopted as an
alternative to steel renewal. See Pt 1, Ch 3, 5.6 Thickness measurement 5.6.7.

3.2.20 For general dry cargo ships, in addition to the applicable requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1,
the following are required for ships over 15 years of age:

(@ A survey to the same extent as the previous special Survey (applicable only to surveys of the hull structure and piping
systems in way of the cargo holds, cofferdams, pipe tunnels and void spaces within the cargo area and all salt water ballast
tanks).

(b) Tank testing, survey of automatic air pipe heads and internal examination of fuel oil, lubricating oil and fresh water tanks are to
be carried out if deemed necessary by the Surveyor.

3.2.21 For ship-borne barges, where Intermediate Surveys are permitted as an alternative to Annual Surveys and Docking
Surveys, all the hatch covers are to be hose tested at every survey. The external surfaces of the barges are to be surveyed at

these surveys.
3.2.22  For liquefied gas ships, see Pt 1, Ch 3, 9 Ships for liquefied gases.

3.2.23 For natural gas fuel installations see also Pt 1, Ch 3, 23.7 Intermediate Surveys.

Table 3.3.1 Bulk carriers - Intermediate Surveys

Ships between 5 and 10 years old

Ships between 10 and 15
years old

Ships greater than 15
years old

B

Overall Survey of all cargo holds, see Notes 1, 2, 3 and 4

c

Close-up Survey to establish the condition of at least 25 per cent of the cargo
hold side shell frames including their upper and lower end attachments,

adjacent shell plating and the transverse bulkheads in the forward cargo hold
and one other selected cargo hold on single skin ships, see Notes 1, 3 and 4.

A survey to the same
extent as the previous
Special Survey (applicable
only to ESP surveys, see
Pt 1, Ch 3, 6.1 General
6.1.2), see Note 3.

A survey to the same
extent as the previous
Special Survey (applicable
only to ESP surveys, see
Pt 1, Ch 3, 6.1 General
6.1.2), see Note 3.

Note The requirements in this Table apply to both single skin and double skin ships, unless stated otherwise.

Note 1. For single skin ships, where considered necessary by the Surveyor as a result of the Overall and Close-up Survey, the Survey is to be
extended to include a Close-up Survey of all of the side shell frames and adjacent shell plating of that cargo hold, as well as a Close-up Survey
of sufficient extent of all remaining cargo holds.

Note 2. For double skin ships, where considered necessary by the Surveyor as a result of the Overall Survey, the Survey is to be extended to
include a Close-up Survey of those areas of structure in cargo holds selected by the Surveyor.
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Note 3. Thickness measurement is to be carried out of sufficient extent to determine the level of corrosion of those areas subject to Close-up
Survey. If the results of thickness measurement indicate substantial corrosion, the extent of thickness measurement is to be in accordance with
Section 6, Table 3.6.5 Thickness measurement - Single skin bulk carriers - Shell plating and stiffening, with substantial corrosion to Table 3.6.70
Thickness measurement - Double skin bulk carriers - Double side space structure (including wing void spaces of ore carriers), with substantial
corrosion, as applicable. The survey will not be considered complete until these additional thickness measurements have been carried out.

Note 4. For ships between 5 and 10 years old where hard protective coatings in cargo holds are found to be in GOOD condition, as defined in
Pt 1, Ch 3, 1.5 Definitions, the extent of Close-up Survey and thickness measurement may be specially considered but not dispensed with in its
entirety. Prior to any coating or recoating of cargo holds, scantlings are to be confirmed by thickness measurement with the Surveyor in
attendance.

u Section 4
Docking Surveys and In-water Surveys - Hull and machinery requirements

4.1 General

411 At Docking Surveys or In-water Surveys the Surveyor is to examine the ship and machinery, so far as necessary and
practicable, in order to be satisfied as to the general condition.

41.2 For oil tankers (including ore/oil and ore/bulk/oil ships), chemical tankers and bulk carriers over 15 years of age the
intermediate docking between Special Surveys is to be held in dry-dock. Further, this survey is to be held as part of the
Intermediate Survey.

4.2 Docking Surveys

421 Where a ship is in dry-dock or on a slipway it is to be placed on blocks of sufficient height, and proper staging is to be
erected as may be necessary, for the examination of the shell including bottom and bow plating, keel, stern, sternframe and
rudder. The rudder is to be lifted for examination of the pintles if considered necessary by the Surveyor.

422 The shell plating is to be examined for excessive corrosion, deterioration due to chafing or contact with the ground and
for undue unfairness or buckling. Special attention is to be given to the connection between the bilge strakes and the bilge keels.

4.2.3 The clearances in the rudder bearings are to be measured. Where applicable, pressure testing of the rudder may be
required if deemed necessary by the Surveyor.

4.2.4 The sea connections and overboard discharge valves and cocks and their attachments to the hull are to be examined.
4.2.5 The propeller, sternbush and sea connection fastenings and the gratings at the sea inlets are to be examined.

4.2.6 Visible parts of side thrusters are to be examined. Other propulsion systems which also have manoeuvring
characteristics (such as directional propellers, vertical axis propellers, water jet units) are to be examined externally with focus on
the condition of gear housing, propeller blades, bolt locking and other fastening arrangements. Sealing arrangements of propeller
blades, propeller shaft and steering column are to be verified.

4.2.7 The clearance in the sternbush and the efficiency of the oil glands are to be ascertained.

4.2.8 When chain cables are ranged, the anchors and cables are to be examined by the Surveyor, see also Pt 1, Ch 3, 5.3
Examination and testing 5.3.13, Pt 1, Ch 3, 5.3 Examination and testing 5.3.14, Pt 1, Ch 3, 5.3 Examination and testing 5.3.16
and Table 3.5.1 Survey preparation.

4.2.9 Where the anti-fouling system is changed completely, or partial repair is carried out affecting 25 per cent or more of the
antifouling system, the coating specification and anti-fouling system is to be examined by the Surveyor in accordance with the AFS
- International Convention on the Control of Harmful Anti-Fouling Systems on Ships, 2001 (AFS 2001) and Ch 15 Corrosion
Prevention of the Rules for Materials.

4210  Where the antifouling system is changed completely, or partial repair is carried out affecting 25 per cent or more of the
antifouling system, the coating specification and antifouling system is to be examined by the Surveyor in accordance with IMO
Antifouling System Convention.
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4.3 In-water Surveys

4.31 The Committee will accept an In-water Survey in lieu of the intermediate docking between Special Surveys required in a
five year period on ships other than those covered in Pt 7, Ch 3, 4.1 General 4.1.2 and where an *IWS notation is assigned, see
Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.71.

432 The Committee may accept an In-water Survey in lieu of the intermediate docking between Special Surveys required in
a five year period on ships where suitable protection is applied to the underwater portion of the hull. If requested, and providing
that there is suitable access for the taking of rudder pintle and bush clearances and for verifying the security of pintles in their
sockets while the vessel is afloat, an *IWS notation may be assigned on satisfactory completion of the Survey, provided that the
applicable requirements of LR's Rules and Regulations are complied with, see also Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.11.

4.3.3 The In-water Survey is to provide the information normally obtained from the Docking Survey.

434 When there is no access, special consideration shall be given to ascertaining rudder bearing clearances and sternbush
clearances based on a review of the operating history, on board testing and stern bearing oil analysis. These considerations are to
be included in the proposals for In-water Surveys which are to be submitted in advance of the survey being required, so that
satisfactory arrangements can be agreed with LR.

4.3.5 The In-water Survey is to be carried out at an agreed geographical location under the surveillance of a Surveyor to LR,
with the ship at a suitable draught in sheltered waters and with weak tidal streams and currents. The in-water visibility and the
cleanliness of the hull below the waterline is to be clear enough to permit a meaningful examination which allows the Surveyor and
diver to determine the condition of the plating, appendages and the welding. The Surveyor is to be satisfied that the method of
pictorial presentation is satisfactory. There is to be good two-way communication between the Surveyor and the diver.

4.3.6 Prior to commencing the In-water Survey, the equipment and procedures for both observing and reporting the survey
are to be agreed between the Owners, the Surveyor and the diving firm.

4.3.7 The In-water Survey is to be carried out by a qualified diver employed by a firm approved by LR. In addition, for certain
aspects of the In-water Survey, consideration may be given to the use of a Remotely Operated Vehicle (ROV) operated by the LR
approved firm.

4.3.8 If the In-water Survey reveals damage or deterioration that requires early attention, the Surveyor may require that the
ship be dry-docked in order that a fuller survey can be undertaken and the necessary work carried out.

4.3.9 Where a vessel has an *IWS notation, the condition of the high resistance paint is to be confirmed at each dry-docking
in order that the *IWS notation can be maintained.

4.3.10  Some National Administrations may have requirements additional to those of Pt 1, Ch 3, 4.3 In-water Surveys 4.3.1 to
Pt 1, Ch 3, 4.3 In-water Surveys 4.3.9.

[ | Section 5
Special Survey - General - Hull requirements

5.1 General

511 The survey is to be of sufficient extent to ensure that the hull and related piping are in satisfactory condition and are fit
for the intended purpose for the new period of class of five years to be assigned, subject to proper maintenance and operation
and to periodical surveys being carried out as required by the Regulations.

51.2 The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements are to be complied with as
applicable for all ships.

51.3 Additional requirements for general dry cargo ships are given in this Section; dry bulk cargo ships bulk carriers in
Pt 1, Ch 3, 6 Special Survey - Bulk carriers - Hull requirements; oil tankers (including ore/oil ships and ore/bulk/oil ships) in Pt 1,
Ch 3, 7 Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull requirements; chemical tankers in Pt 71,
Ch 3, 8 Special Survey - Chemical Tankers - Hull requirements; ships for liquefied gases in Pt 1, Ch 3, 9 Ships for liquefied
gases.

514 A Docking Survey in accordance with the requirements of Pt 7, Ch 3, 4 Docking Surveys and In-water Surveys - Hull
and machinery requirements is to be carried out as part of the Special Survey.
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51.5 During the Docking Survey, for general dry cargo ships, oil tankers (including ore/oil ships and ore/bulk/oil ships),
chemical tankers and bulk carriers, the overall and close-up surveys and thickness measurements, as applicable, of the lower
portions of the cargo spaces and ballast tanks are to be carried out as required, if not already surveyed.

51.6 For ships assigned the notation ‘laid-up’, an Underwater Examination (UWE) and general examination of hull and
machinery is to be carried out in lieu of the normal Special Survey requirements.

51.7 For roll on-roll off ships (i.e. those fitted with a loading ramp which enables wheeled vehicles to be rolled on and rolled
off the ship), in addition to the requirements of this Section, the requirements of Pt 1, Ch 3, 22 Bow, inner, side shell and stern
doors on Ro-Ro ships are to be complied with, as applicable.

5.2 Preparation

521 The ship is to be prepared for Overall Survey in accordance with the requirements of Table 3.5.7 Survey preparation.
The preparation should be of sufficient extent to facilitate an examination to ascertain any significant corrosion, deformation,
fractures, damages and other structural deterioration.

Table 3.5.1 Survey preparation

Special Survey | Special Survey I Special Survey llI
(Ships 5 years old) (Ships 10 years old) (Ships 15 years old)
(1) The holds, 'tween decks, peaks, deep tanks, In addition to the requirements for Special | In addition to the requirements for
engine and boiler spaces, and other spaces, are Survey |, the following are to be complied | Special Survey Il the following are to be
to be cleared and cleaned as necessary, and the | with: complied with:

bilges and limbers all fore and aft are to be

. (1) A sufficient amount of ceiling inthe | (1)  Ceiling in holds is to be removed in
cleaned and prepared for examination. Platform

) , ) ) holds and other spaces is to be order to ascertain that the
plates in engine and boiler spaces are to be lifted ) ) . "
o removed from the bilges and inner steelwork is in good condition, free
as may be necessary for the examination of the "
bottom to enable the condition of from rust and coated. If the
structure below. Where necessary, close and spar ) k i ) L
N o ) ) the structure in the bilges, the inner Surveyor is satisfied, after removal
ceiling, lining and pipe casings are to be removed ) ) ) . .
o bottom plating, pillar feet, and the of portions of the ceiling then it
for examination of the structure .
bottom plating of bulkheads and need not all be removed

tunnel sides to be examined. If the
Surveyor deems it necessary, the
whole of the ceiling is to be

removed
(2)  In ships having a single bottom, a sufficient (2)  Inships having a single bottom, the | (2) Portions of wood sheathing, or
amount of close ceiling is to be lifted all fore and limber boards and ceiling equal to other covering, on steel decks are
aft on each side from the bottom and bilges to not less than three strakes, all fore to be removed, as considered
permit the structure below to be examined and aft on each side are to be necessary by the Surveyor, in order
removed, one such strake being to ascertain the condition of the
taken from the bilges. Where the plating

ceiling is fitted in hatches, the whole
of the hatches and at least one
strake of ceiling in the bilges are to
be removed. If the Surveyor deems
it necessary the whole of the ceiling
and limber boards are to be
removed
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(8)  In ships having a double bottom, a sufficient (8 The chain locker is to be cleaned All subsequent Special Surveys
amount of ceiling is to be removed from the bilges internally. The chain cables are to In addition to th i e f
and inner bottom to enable the condition of the be ranged for inspection. The Sr,] a ) |||(;n ° Ii :\qtilrimgn s for tob
plating to be ascertained. If it is found that the anchors are to be cleaned and peo@ ur\./ey © foflowing are fo be
L ) - . . . complied with:
plating is clean and in good condition, and free placed in an accessible position for
from rust, the removal of the remainder of ceiling inspection
may be dispensed with. The Surveyor may waive
the removal of heavy reinforced compositions if
there is no evidence of leakages, cracking or other
faults in the composition
(4)  Casings, ceilings or linings and loose insulation, (1) In refrigerated cargo spaces,
where fitted, are to be removed for examination of sufficient insulation is to be
plating and framing, as required by the Surveyor. removed in each of the chambers
Compositions on plating are to be examined and to enable the Surveyor to be
sounded, but need not be disturbed if found to be satisfied as to the condition of the
adhering satisfactorily to the plating. Where steel structure, and to enable the
structural defects are identified, any applied thickness of the structure to be
composition is to be locally removed to enable ascertained as required by Pt 7, Ch
further examination of the plating and adjacent 3, 5.6 Thickness measurement
frames, as required by the Surveyor
(5) The steelwork is to be exposed and cleaned and
rust removed as may be required for its proper
examination by the Surveyor
(6) All tanks are to be cleaned as necessary to permit
examination, where this is required by Table 3.5.2
Tank internal examination requirements
(7)  Casings or covers of air, sounding, steam and
other pipes, spar ceiling and lining in way of the
side scuttles are to be removed, as required by
the Surveyor
5.3 Examination and testing
5.3.1 All spaces within the hull and superstructure are to be examined.
5.3.2 The requirements for tank internal examination are given in Table 3.5.2 Tank internal examination requirements.
Table 3.5.2 Tank internal examination requirements
Tank Special Survey | Special Survey I Special Survey |ll Special Survey IV and subsequent
(Ships 5 years old) (Ships 10 years (Ships 15 years old) (Ships 20 years old and over)
old)
(1) Peaks All tanks All tanks All tanks All tanks
2) Salt water ballast, | All tanks All tanks All tanks All tanks
see Note 5
3) Lubricating ol None None None One tank
(4) Fresh water None One tank All tanks All tanks
(5) Fuel oil - in way of
(i) Engine Room None None One tank One tank
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(i) Cargo Area None One tank Two tanks, Note 3 50% of tanks - Note 3 and 4.

Note 1. The above requirements apply to integral tanks only. Note 3. To include one deep tank, if any.
Note 2. Where a selected number of tanks are examined, then Note 4. Where 50% of tanks are to be examined, a minimum of two
different tanks are to be examined at each Special Survey on a tanks are required to be examined depending upon the overall number
rotational basis. of tanks.

Note 5. The requirements for Salt-water ballast tanks are applicable to

Bilge water, Sewage and Grey water tanks.

5.3.3 For oil tankers (including ore/oil and ore/bulk/oil ships) and chemical tankers, the condition of the corrosion
prevention system, where provided, is to be examined in cargo tanks and salt-water ballast tanks. When considered necessary by
the Surveyor, thickness measurements are to be carried out. The condition of the corrosion prevention system identified during the
Survey may result in the salt-water ballast tanks being subject to further examination at Annual Surveys, in accordance with Pt 7,
Ch 3, 2.2 Annual Surveys 2.2.28.

5.3.4 For those ships not listed in Pt 1, Ch 3, 5.3 Examination and testing 5.3.3, the condition of the corrosion prevention
system, where provided, in salt-water ballast tanks is to be examined. When considered necessary by the Surveyor, thickness
measurements are to be carried out. The condition of the corrosion prevention system identified during the Survey may result in
the salt-water ballast tanks being subject to further examination at Annual Surveys, in accordance with Pt 7, Ch 3, 2.2 Annual
Surveys 2.2.28. For double bottom ballast tanks, the examination at Annual Surveys will be at the discretion of the Surveyor.

5.3.5 Double bottom, deep, ballast, peak and other tanks, including cargo holds assigned also for the carriage of salt water
ballast, are to be tested with a head of liquid to the top of air pipes or to near the top of hatches for ballast/cargo holds.
Boundaries of fuel ail, lubricating oil and fresh water tanks are to be tested with a head of liquid to the highest point that liquid will
rise to under service conditions. Tank testing of fuel ail, lubricating oil and fresh water tanks may be specially considered based
upon a satisfactory external examination of the tank boundaries, and a confirmation from the Master stating that the pressure
testing has been carried out according to the requirements with satisfactory results. Surveyors may extend the testing as deemed
necessary.

For oil tankers (including ore/oil and ore/bulk/oil ships) and chemical tankers, the minimum requirements for cargo tank testing
are to be in accordance with Sections Pt 1, Ch 3, 7.5 Testing and Pt 1, Ch 3, 8.5 Testing, as applicable.

5.3.6 Where repairs are effected to the shell plating or bulkheads, any tanks in way are to be tested to the Surveyor's
satisfaction on completion of these repairs.

5.3.7 On ship-borne barges, in lieu of water testing, tanks and cofferdams may be air tested.

5.3.8 In cases where the inner surface of the bottom plating is covered with cement, asphalt, or other composition, the
removal of this covering may be dispensed with, provided that it is inspected, tested by beating or chipping, and found sound and
adhering satisfactorily to the steel.

539 All decks, casings and superstructures are to be examined.

5.3.10  Wood decks or sheathing are to be examined. If decay or rot is found or the wood is excessively worn, the wood is to
be renewed. When a wood deck, laid on stringers and ties, has worn by 15 mm or more, it is to be renewed. Attention is to be
given to the condition of the plating under wood decks, sheathing or other deck covering. If it is found that such coverings are
broken, or are not adhering closely to the plating, sections are to be removed as necessary to ascertain the condition of the
plating, see also Pt 1, Ch 3, 1.2 Surveys for damage or alterations 1.2.1.

5.3.11 Mechanically-operated hatch covers are to be tested to confirm satisfactory operation including stowage; and securing
in open condition; proper fit and efficiency of sealing in closed conditions; operational testing of hydraulic and power components,
wires, chains and link drives. The effectiveness of sealing arrangements of all hatch covers is to be checked by carrying out hose
testing or equivalent.

5.3.12  The masts and standing rigging are to be examined.

5.3.18  The anchors are to be examined. If the chain cables are ranged they are to be examined. If any length of chain cable is
found to be reduced in mean diameter at its most worn part by 12 per cent or more from its nominal diameter, it is to be renewed.
The windlass is to be examined. For equipment forming part of a positional mooring system, see Pt 1, Ch 3, 5.3 Examination and
testing 5.3.16.

5.3.14  The chain cables are to be ranged and examined on all ships over five years old.
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5.3.15  The Surveyor is to be satisfied that there are suitable mooring ropes when these are a Rule requirement.

5.3.16  On ships fitted with positional mooring equipment in accordance with Pt 7, Ch 8 Positional Mooring and Thruster-
Assisted Positional Mooring Systems, or wire rope anchor cables in accordance with Pt 3, Ch 13, 7 Equipment, the anchors are to
be cleaned and examined. Wire rope anchor cables are to be examined. If cables are found to contain broken, badly corroded or
birdcaging wires they are to be renewed. Chain cables are to be ranged and examined. If any length of chain cable is found to be
reduced in mean diameter at its most worn part by 12 per cent or more from its nominal diameter it is to be renewed. The
windlass(es) or winches are to be examined.

5.3.17  The hand pumps, suctions, watertight doors, air and sounding pipes are to be examined. In addition, the Surveyor is to
internally and externally examine air pipe heads in accordance with the requirements of Table 3.5.7 Air pipe head internal
examination requirements (applicable for automatic air pipe heads installed on exposed decks of all ships except passenger ships).

5.3.18  The Surveyor is to be satisfied as to the efficient condition of the following:

(@ For ships to which Pt 6, Ch 4 Fire Protection, Detection and Extinction Requirements applies, means of escape from crew
and passenger spaces, and spaces in which crew are normally employed.

(o) Helm indicator, protection of aft steering wheel and gear.

5.3.19  Where the special features notation CCSA (certified container securing arrangements) is assigned, the Surveyor is to be
satisfied as to the efficient condition of:

(@ Cell guide structure including the connections between vertical cell guides and cross ties.

(b) Cell guide entry devices.

(c) Portable frameworks or other forms of structural restraints.

(d) Fittings attached to the ship structure, with special attention to any signs of leakage in way of tanks or deck and shell plating.
(e) End connecting pieces for lashings, twist locks and other loose fittings, which are to be examined and verified with the

Register, see Pt 3, Ch 14, 10 Surveys.

() Lashings, rods, wire ropes, and chains together with turn buckles and other tightening devices are to be examined and
verified with the Register as far as necessary and practicable in order to be satisfied as to their general condition, see Pt 3,
Ch 14, 10 Surveys.

(@ Lashing wire ropes, which are to be renewed where more than five per cent of the wires are broken, worn or corroded in any
length of 10 diameters of the wire rope.

(h)  Chains, which are to be renewed where worn or damaged.

Where renewals are required, the new item is to be of approved type and manufacture. Where test certificates are not available,
the item is to be tested in accordance with Pt 3, Ch 14, 3 Loose container securing fittings, materials and testing.

5.3.20 Itis the responsibility of the onboard personnel to examine, maintain or renew cargo securing devices and maintain the
appropriate certification. Records of inspections, maintenance and renewals, as well as the procedures for accepting, maintaining
and repairing or rejecting cargo securing devices are to be kept onboard and made available to the attending Surveyor on request.

5.3.21 All bilge and ballast piping systems are to be examined and operationally tested to working pressure, to the satisfaction
of the Surveyor, to ensure that tightness and condition remain satisfactory.

5.3.22  For engine room and machinery space fire dampers the following is applicable:

(@ At Special Survey |, Surveyors are to select and internally examine one engine room fire damper and one machinery space
fire damper. Where considered necessary by the Surveyor as a result of the examinations, the extent of examinations may be
extended to include other fire dampers.

(b) At each subsequent Special Survey, all engine room and machinery space fire dampers are to be internally examined by the
Surveyor.

Note The examination of fire dampers may be specially considered by the Surveyor where there is satisfactory documented
evidence of their replacement within the previous five years.

5.3.23 In refrigerated cargo spaces, the condition of the coating and structure behind the insulation is to be examined at
representative locations. Surveyors may limit the examination to the verification that the protective coating remains effective and
that there are no visible structural defects. Where POOR coating condition is found, or structural defects are identified, then
sufficient insulation is to be removed in each of the chambers in order to assess the condition of the remaining structure, as
deemed necessary by the Surveyor. Additionally, where indents, scratches or other defects are identified during the survey of the
shell plating from the outside, insulations in way are to be removed to enable further examination of the plating and adjacent
frames, as required by the Surveyor.
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5.4 Overall Survey
5.41 The following requirements are applicable to general dry cargo ships.
542 All cargo holds, salt-water ballast tanks including double bottom tanks, pipe tunnels, cofferdams and void spaces

bounding cargo holds, decks and outer hull are to be examined, and this is to be supplemented by Close-up Survey, thickness
measurement and testing as deemed necessary, to ensure that the structural integrity remains effective.

54.3 The examination is to be sufficient to ascertain substantial corrosion, significant deformation, fractures, damages or
other structural deterioration and, if deemed necessary by the Surveyor, suitable non-destructive examination may be required.

544 All piping systems within the tanks and spaces indicated in Pt 7, Ch 3, 5.4 Overall Survey 5.4.2 are to be examined and
operationally tested to working pressure to the satisfaction of the Surveyor, to ensure that conditions remain satisfactory.

5.4.5 Where the salt-water ballast tanks have been converted to void spaces, the survey extent is to be specially considered
based upon salt-water ballast tank requirements.

54.6 For single hold general dry cargo ships, other than bulk carriers, fitted with water level detectors in the cargo hold, an
examination and a test of the water ingress detection system and alarms are to be carried out.

5.5 Close-up Survey

551 The following requirements are applicable to general dry cargo ships.

55.2 The minimum requirements for Close-up Survey are given in Table 3.5.4 Close-up Survey - General dry cargo ships. The
Close-up Survey may be extended, as deemed necessary by the Surveyor, after taking into account the maintenance of the
spaces under survey, the condition of the corrosion prevention system and where spaces have structural arrangements or details
which have suffered defects in similar spaces or on similar ships according to available information.

5.5.3 For areas in tanks and cargo holds where coatings are found to be in GOOD condition, as defined in Pt 7, Ch 3, 1.5
Definitions, the extent of Close-up Surveys may be specially considered.

5.6 Thickness measurement

5.6.1 The general minimum requirements for thickness measurement are given in Table 3.5.3 Thickness measurement -
General. For general dry cargo ships, the minimum requirements for thickness measurement are given in Table 3.5.5 Thickness
measurement - General dry cargo ships. The Surveyor may extend the thickness measurements as deemed necessary.

Table 3.5.3 Thickness measurement - General

Special Survey | Special Survey |lI Special Survey IV and subsequent
(Ships 5 years old) (Ships 15 years old) (Ships 20 years old and over)
1) Critical areas, as required by the (1) Within 0,5L amidships; (1) Within 0,5L amidships;
Surveyor 2 transverse sections in way of two a minimum of 3 transverse sections
different cargo spaces, see Notes 2, in way of cargo spaces, see Notes 2,
3and 4 3and 4
Special Survey |l 2) All cargo hold hatch covers and @) All cargo hold hatch covers and
(Ships 10 years old) coamings (plating and stiffeners) coamings (plating and stiffeners)
(1) Within 0,5L amidships; 3) All transverse webs with associated | (3) All exposed main deck plating over
1 transverse section of deck plating plating and longitudinals, and the full length of ship
in way of a cargo space transverse bulkhead complete in the

fore peak tank and aft peak tank, see
Notes 3 and 5

2 Critical areas, as required by the (4) Critical areas, as required by the 4) All wind and water strakes over the
Surveyor Surveyor full length of the ship, port and
starboard
) Representative exposed

superstructure deck plating (i.e.
poop, bridge and forecastle deck)
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Lowest strake and strakes in way of
‘tween deck of all transverse
bulkheads in cargo spaces together
with internals in way, see Note 3

All transverse webs with associated
plating and longitudinals, and the
transverse bulkhead complete in the
fore peak tank and aft peak tank, see
Notes 3 and 5

All keel plates over the full length of
the ship. Also additional bottom
plates in way of cofferdams,
machinery space and aft end of
tanks

Plating of seachests. Also side shell
plating in way of overboard
discharges, as considered necessary
by the Surveyor

(10) Critical areas, as required by the

Surveyor

Note 1. Thickness measurement locations are to be selected to provide the best representative sampling of areas likely to be most exposed to
corrosion, considering cargo and ballast history and arrangement, and condition of protective coatings.

Note 2. A transverse section is to include all longitudinal members such as plating, longitudinals and girders at the deck, sides, bottom, inner
bottom, hopper side and longitudinal bulkheads, where fitted.

Note 3. Where the protective coating is in GOOD condition, then the extent of thickness measurements of internals may be specially
considered, but not dispensed with in its entirety, at the discretion of the Surveyor.

Note 4. For ships having length L less than 100 m: (a) the number of transverse sections required at Special Survey Il may be reduced to one;
(b) the number of transverse sections required at Special Survey IV and subsequent surveys may be reduced to two; (c) at Special Survey Il
thickness measurements of exposed deck plating within 0,5L amidships may be required.

Note 5. Transverse bulkhead complete including stiffening system.

Note 6. The requirements for thickness measurement for bulk carriers, oil tankers (including ore/oil and ore/bulk/oil ships), chemical tankers
and ships for liquefied gases are given in Pt 1, Ch 3, 6 Special Survey - Bulk carriers - Hull requirements, Pt 1, Ch 3, 7 Special Survey - Oil
tankers (including ore/oil ships and ore/bulk/oil ships) - Hull requirements, Pt 1, Ch 3, 8 Special Survey - Chemical Tankers - Hull requirements
and Pt 1, Ch 3, 9 Ships for liquefied gases respectively.

Table 3.5.4 Close-up Survey - General dry cargo ships

Special Survey |
(Ships 5 years old)

Special Survey |l
(Ships 10 years old)

Special Survey llI
(Ships 15 years old)

Special Survey IV and subsequent
(Ships 20 years old and over)

All shell frames in the
forward lower cargo hold
and 25% of shell frames in
each remaining cargo hold
and tween deck spaces,
including their end
attachments and adjacent
shell plating.

Selected shell frames in all
cargo holds and tween deck
spaces.

Selected shell frames in one
forward and one aft cargo
hold and associated tween
deck spaces.

(1) (1) (1) All shell frames in all cargo
holds and tween deck

spaces, including their end
attachments and adjacent

shell plating.
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(2)  One selected cargo hold (2)  One transverse bulkhead in | (2)  All cargo hold transverse (2)  All cargo hold transverse
transverse bulkhead. each cargo hold, including bulkheads, including bulkheads, including

stiffening system. stiffening system. stiffening system.

(8) All cargo hold hatch covers | (8) Forward and aft transverse | (3)  All transverse bulkheads in | (3)  All transverse bulkheads in
and coamings (plating and bulkhead in one side ballast ballast tanks, including ballast tanks, including
stiffeners). tank, including stiffening stiffening system. stiffening system.

system.

(4)  One transverse web with (4)  All transverse webs with (4) Al transverse webs with
associated plating and associated plating and associated plating and
framing in two framing in each water ballast framing in each water ballast
representative water ballast tank. tank.
tanks of each type (i.e.
topside, hopper side, side
tank or double bottom tank).

(5)  All cargo hold hatch covers | (5) All cargo hold hatch covers | (5)  All cargo hold hatch covers
and coamings (plating and and coamings (plating and and coamings (plating and
stiffeners). stiffeners). stiffeners).

(6) Selected areas of all deck (6)  All deck plating and (6)  All deck plating and
plating and underdeck underdeck structure and underdeck structure inside
structure inside the line of inside the line of hatch the line of hatch openings
hatch openings between openings between cargo between cargo hold
cargo hold hatches. hold hatches. hatches.

(7)  Selected areas of inner (7)  All areas of inner bottom (7) Al areas of inner bottom
bottom plating. plating. plating.

Note 1. Close-up survey of cargo hold transverse bulkheads to be carried out at the following areas: (i) Immediately above the inner bottom and

immediately above the tween decks, as applicable. (i) Mid-height of the bulkhead for the holds without tween decks. (iii) Immediately below the

main deck plating and tween deck plating.

Note 2. Ballast tank includes peak tanks.

Table 3.5.5 Thickness measurement - General dry cargo ships

Special Survey |
(Ships 5 years old)

Special Survey lll
(Ships 15 years old)

Special Survey IV and subsequent
(Ships 20 years old and over)

(1) Critical areas, as required by the
Surveyor.

1 transverse section of deck plating in
way of a cargo space.

Within 0,5L amidships;

2 transverse sections in way of two
different cargo spaces, see Notes 2, 3
and 4.

(i) Each deck plate outside the line of
cargo hatch openings.
(i) All wind and water strakes.

Special Survey |l (2)  Measurements for the general (2)  Measurements for the general
(Ships 10 years old) assessment and recording of assessment and recording of corrosion
corrosion pattern of those structural pattern of those structural members
members subject to Close-up Survey subject to Close-up Survey in
in accordance with Table 3.5.4 Close- accordance with Table 3.5.4 Close-up
up Survey - General dry cargo ships, Survey - General dry cargo ships, see
see Note 5. Note 5.
(1) Within 0,5L amidships; (8)  Within the cargo length area; (8)  Within the cargo length area;

Within 0,5L amidships;
a minimum of 3 transverse sections, see
Notes 2, 3and 4

(i) Each deck plate outside the line of
cargo hatch openings.

(i) Each bottom plate, including turn of
bilge.

(iii) Duct keel or pipe tunnel plating and
internals.
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(2)  Measurements for the general (4)  Selected wind and water strakes (4)  All wind and water strakes over the full
assessment and recording of corrosion outside the cargo length area. length of the ship, port and starboard.
pattern of those structural members
subject o Close-up Survey in ) All cgrgo hold .hatch covlers and 5) Al oargo hold hatch oov§rs and
) coamings (plating and stiffeners). coamings (plating and stiffeners).
accordance with Table 3.5.4 Close-up
Survey - General dry cargo ships, see
Note 5.
) Critical areas, as required by the (6) Al transverse webs with associated (6) Remaining exposed main deck plates not
Surveyor. plating and longitudinals, and the considered in item (3) and representative
transverse bulkhead complete in the exposed superstructure deck plating (i.e.
fore peak tank and aft peak tank, see poop, bridge and forecastle deck).
Notes 3 and 6.
(7)  Critical areas, as required by the (7)  Lowest strake and strakes in way of
Surveyor ‘tween deck of all transverse bulkheads

in cargo spaces together with internals in
way, see Note 3.

(8)  All transverse webs with associated
plating and longitudinals, and the
transverse bulkhead complete in the fore
peak tank and aft peak tank, see Note 3
and 6.

(9)  All keel plates over the full length of the
ship. Also additional bottom plates in way
of cofferdams, machinery spaces and aft
end of tanks.

(10) Plating of seachests. Also side shell
plating in way of overboard discharges,
as considered necessary by the Surveyor.

(11) Critical areas, as required by the Surveyor

Note 1. Thickness measurement locations are to be selected to provide the best representative sampling of areas likely to be most exposed to
corrosion, considering cargo and ballast history and arrangement, and condition of protective coatings.

Note 2. A transverse section is to include all longitudinal members such as plating, longitudinals and girders at deck, sides, bottom, inner
bottom, hopper side and longitudinal bulkheads, where fitted.

Note 3. Where the protective coating is in GOOD condition, then the extent of thickness measurements of internals may be specially
considered, but not dispensed with in its entirety, at the discretion of the Surveyor.

Note 4. For ships having length L less than 100 m: (a) the number of transverse sections required at Special Survey Il may be reduced to one.
(b) the number of transverse sections required at Special Survey IV and subsequent surveys may be reduced to two.

Note 5. For areas in cargo holds and salt-water ballast tanks subject to Close-up Survey, the thickness measurements may be dispensed with
provided the Surveyor is satisfied with the Close-up Survey examination, that there is no structural diminution and the protective coating
remains effective.

Note 6. Transverse bulkhead complete including stiffening system.

5.6.2 Thickness measurements may be carried out in association with the fourth Annual Survey.

5.6.3 In areas where substantial corrosion, as defined in Pt 7, Ch 3, 1.5 Definitions, has been noted, then additional
measurements are to be carried out, as applicable, in accordance with Table 3.5.6 Thickness measurement - Additional
requirements in way of structure identified with substantial corrosion to determine the full extent of the corrosion pattern. The
survey will not be considered complete until these additional thickness measurements have been carried out.
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Table 3.5.6 Thickness measurement - Additional requirements in way of structure identified with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

Plating

Suspect areas and adjacent plates

5 point pattern over 1m?2

Stiffeners

Suspect areas

3 measurements each in line across web and
flange

Table 3.5.7 Air pipe head internal examination requirements (applicable for automatic air pipe heads installed on exposed

decks of all ships except passenger ships)

Special Survey |

(Ships 5 years old)

Special Survey I

(Ships 10 years old)

Special Survey I

(Ships 15 years old) and subsequent

(1) Two air pipe heads (one port and one
starboard) on exposed decks in the
forward 0,25L. See Notes 1 to 5

) Two air pipe heads (one port and one
starboard) on the exposed decks,
serving spaces aft of 0,25L. See
Notes 1to 5

All air pipe heads on exposed decks
in the forward 0,25L. See Notes 1 to
5

At least 20% of air pipe heads on
exposed decks, serving spaces aft of
0,25L. See Notes 1t0 5

All air pipe heads on exposed decks. See
Notes 1 to 6

other air pipe heads on exposed decks.

examination.

years.

Note 1. Air pipe heads serving ballast tanks are to be selected where available.
Note 2. The Surveyor is to select which air pipe heads are to be examined.

Note 3. Where considered necessary by the Surveyor as a result of the examinations, the extent of examinations may be extended to include

Note 4. Where the inner parts of air pipe head cannot be properly examined due to its design, it is to be removed in order to allow an internal

Note 5. Particular attention is to be given to the condition of the zinc coating in heads constructed from galvanised steel.

Note 6. Exemption may be considered for air pipe heads where there is documented evidence of their replacement within the previous five

5.6.4
at Annual and Intermediate Surveys.

5.6.5

These include areas considered prone to rapid wastage.

5.6.6
length greater than 90 m.

5.6.7

Where substantial corrosion is identified and not rectified, this will be subject to examination and thickness measurement

Where considered necessary by the Surveyor, thickness measurements are to be carried out in way of critical areas.

Where required by LR, a check of the buckling capacity of the upper deck is to be carried out for tankers having a

Steel evaluation of hatch covers on exposed decks and hatch coamings and closing arrangements of cargo holds on

ships with contract for construction on or after 1 July 2012 is to be in accordance with IACS UR S21A. Further information is
provided in the LR document Thickness Measurement and Close-Up Survey Guidance.

5.6.8
12.1 General 12.1.2.

5.6.9

Steel renewal is required where the gauged thickness is less than t et + 0,5 mm. For definition of ¢ net, see Pt 4, Ch 7,

Where the gauged thickness is within the range t ¢t + 0,5 mm and t ¢ + 1,0 mm, a coating (applied in accordance with

coating manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal.
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[ Section 6
Special Survey - Bulk carriers - Hull requirements

6.1 General

6.1.1 The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements, Pt 1, Ch 3, 4 Docking Surveys
and In-water Surveys - Hull and machinery requirements and Pt 1, Ch 3, 5 Special Survey - General - Hull requirements are to be
complied with as applicable.

6.1.2 In order to maintain and/or assign the ESP notation, the following requirements apply to the surveys of the hull structure
and piping systems in way of the cargo holds, cofferdam, pipe tunnels, void spaces, topside tanks and double bottom tanks in
way of the cargo hold area and all salt-water ballast tanks.

6.2 Documentation

6.2.1 The Owner is to obtain, supply and maintain documentation on board as follows:

(@ A survey file comprising reports of structural surveys, thickness measurement and executive hull summary in accordance with
the 2011 ESP Code - International Code on the Enhanced Programme of Inspections During Surveys of Bulk Carriers and Oil
Tankers, 2011 — Resolution A.1049(27).

(b) Supporting documentation consisting of:

(i)  Main structural plans of cargo holds and ballast tanks (for ships built in accordance with the IACS Common Structural
Rules (CSR), these plans are to include for each structural element, both the as-built and the renewal thickness. Any
thickness for voluntary addition is also to be clearly indicated on the plans. The midship section plan to be supplied on
board the ship is to include the minimum allowable hull girder sectional properties for the hold transverse section in all
cargo holds).

(i) Previous repair history.

(iiy Cargo and ballast history.

(iv) Records of inspections by ship's personnel with reference to structural deterioration in general, leakages in bulkheads
and piping and the condition of the corrosion prevention systems, if any.

(v)  Any other information that may help to identify critical structural areas and/or suspect areas requiring inspection.

(vi)  Survey Programme as required by Pt 7, Ch 3, 6.3 Planning for survey.

The complete documentation in Pt 1, Ch 3, 6.2 Documentation 6.2.1 is to be readily available for examination by the Surveyor and
should be used as a basis for survey.

6.2.2 The documentation is to be kept on board for the lifetime of the ship.
6.3 Planning for survey
6.3.1 A Survey Programme is to be submitted by the Owner and is to include the proposals for survey, including the means of

providing access for Close-up Survey, thickness measurement and tank testing and should take account of the information
detailed in Pt 1, Ch 3, 6.2 Documentation 6.2.1.

6.3.2 Prior to the development of the Survey Programme, a Survey Planning Questionnaire is to be completed and submitted
by the Owner, see Pt 1, Ch 3, 1.6 Preparation for survey and means of access 1.6.15.

6.4 Overall survey

6.4.1 All cargo holds, salt-water ballast tanks including double bottom tanks, pipe tunnels, cofferdams and void spaces
bounding cargo holds, decks and outer hull are to be examined, and this examination is to be supplemented by Close-up Survey,
thickness measurement and testing as applicable, to ensure that the structural integrity remains effective.

6.4.2 The examination is to be sufficient to ascertain substantial corrosion, significant deformation, fractures, damages or
other structural deterioration and, if deemed necessary by the Surveyor, suitable non-destructive examination may be required.

6.4.3 Where substantial corrosion, as defined in Pt 1, Ch 3, 1.5 Definitions, is identified and is not rectified, this will be subject
to re-examination at Annual and Intermediate Surveys.
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6.4.4 All piping systems within the tanks and spaces indicated in Pt 7, Ch 3, 6.4 Overall survey 6.4.1 are to be examined and
tested under working conditions to ensure that the conditions remain satisfactory.

6.4.5 The extent of survey of combined salt-water ballast cargo holds is to be evaluated based on the records of ballast
history, the extent and condition of the corrosion protection system provided, and the extent of structural diminution (corrosion).

6.4.6 Where salt-water ballast tanks have been converted to void spaces the survey extent is to be based upon salt-water
ballast tank requirements.

6.4.7 Where provided, in association with a corrosion control CC special features notation, as defined in the Register Book,
the condition of the protective coating or corrosion prevention system of cargo holds is to be examined.

6.4.8 For ships fitted with water level detectors in cargo holds, ballast tanks forward of the collision bulkhead and any dry or
void space which extends forward of the foremost cargo hold, an examination and a test of the water ingress detection systems
and of their alarms is to be carried out.

6.4.9 For ships fitted with a means for draining and pumping ballast tanks forward of the collision bulkhead and the bilges of
dry spaces, any part of which extends forward of the foremost cargo hold, an examination and a test of the draining and pumping
systems including their controls is to be carried out.

6.5 Testing

6.5.1 The minimum requirements for tank testing, as applicable, are given in Pt 1, Ch 3, 5.3 Examination and testing 5.3.5.
Where required, the Surveyor may extend the tank testing if deemed necessary.

6.6 Close-up Survey

6.6.1 The minimum requirements for Close-up Survey are given in Table 3.6.1 Close-up Survey - Single skin bulk
carriers,Table 3.6.2 Close-up Survey - Double skin bulk carriers (excluding ore carriers) and Table 3.6.3 Close-up Survey - Ore
carriers as applicable.

6.6.2 The Close-up Survey may be extended, as deemed necessary by the Surveyor, after taking into account the
maintenance of the spaces under survey, the condition of the corrosion prevention system and where spaces have structural
arrangements or details which have suffered defects in similar spaces or on similar ships according to available information.

6.6.3 For areas in tanks and cargo holds where coatings are found to be in GOOD condition, as defined in Pt 1, Ch 3, 1.5
Definitions, the extent of Close-up Surveys may be specially considered.
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Table 3.6.1 Close-up Survey - Single skin bulk carriers

Special Survey |

(Ships 5 years old)

Special Survey
Il
(Ships 10 years old)

Special Survey llI
(Ships 15 years old)

Special Survey IV

(Ships 20 years old and over)

(1) 25% of shell frames and their
end attachments in the forward
cargo hold at representative
positions.

(2)Selected shell frames and their
lend attachments in remaining
cargo holds.

(3)1 transverse web with
associated plating and
longitudinals in 2 representative
water ballast tanks of each type
(i.e. topside or hopper side tank).

(4) 2 selected cargo hold
transverse bulkheads, including
internal structure of upper and
lower stools, where fitted. This is to
include the aft bulkhead of the
forward hold.

(5)All cargo hold hatch covers and
coamings (plating and stiffeners).

(1a) For bulk carriers with a
deadweight less than 100,000
tonnes, all shell frames in the
forward cargo hold and 25% of
frames in each of the remaining
cargo holds, including their end
attachments and adjacent shell
plating.

(1b)For bulk carriers with a
deadweight equal to or greater
than 100,000 tonnes, all shell
frames in the forward cargo hold
and 50% of frames in each of the
remaining cargo holds, including
their end attachments and
adjacent shell plating.

(2)1 transverse web with
lassociated plating and
longitudinals in each water ballast
tank.

(3)Forward and aft transverse
bulkhead in 1 side ballast tank,
including stiffening system.

(4) All cargo hold transverse
bulkheads including internal
structure of upper and lower
stools, where fitted.

(5)All cargo hold hatch covers and
coamings, (plating and stiffeners).

(6) All deck plating and underdeck
structure inside line of hatch
openings between all cargo hold
hatches.

(1)All shell frames in the forward
land one other selected cargo hold
and 50% of frames in each of the
remaining cargo holds, including
their end attachments and
adjacent shell plating.

(2)All transverse webs with
lassociated plating and
longitudinals in each water ballast
tank.

(B)All transverse bulkheads in
ballast tanks, including stiffening
system.

(4)All cargo hold transverse
bulkheads, including internal
structure of upper and lower
stools, where fitted.

(5)All cargo hold hatch covers and
coamings (plating and stiffeners).

(6)All deck plating and underdeck
structure inside line of hatch
openings between all cargo hold
hatches.

(7) All shell frames in all cargo
holds, including their end
attachments and adjacent shell
plating.

(2)All transverse webs with
lassociated plating and
longitudinals in each water ballast
tank.

(3) All transverse bulkheads in
ballast tanks, including stiffening
system.

(4)All cargo hold transverse
bulkheads, including internal
structure of upper and lower
stools, where fitted.

(5) All cargo hold hatch covers and
coamings (plating and stiffeners).

(6) All deck plating and underdeck
structure inside line of hatch
openings between all cargo hold
hatches.

stool.

the shedder plates.

Note 1. Ballast tank includes peak tanks.

Level (c) About mid-height of the bulkhead.

Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank and immediately below the upper
stool shelf plate for those ships fitted with upper stools, or immediately below the topside tanks.

Note The requirements in this Table apply to all single skin bulk carriers unless stated otherwise.

Note 2. Close-up Survey of transverse bulkheads to be carried out at four levels:

Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and shedders for ships without lower

Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower stools), and immediately above the line of
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Table 3.6.2 Close-up Survey - Double skin bulk carriers (excluding ore carriers)

Special Survey |
(Ships 5 years old)

Special Survey |l
(Ships 10 years old)

Special Survey lll
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(1) 1 transverse web with
associated plating and
longitudinals in 2 representative
water ballast tanks of each type.
This is to include the foremost
topside and double side ballast
tanks on either side

(2)2 selected cargo hold transverse
bulkheads including internal
structure of upper and lower
stools, where fitted

(3)All cargo hold hatch covers and
coamings (plating and stiffeners)

(1) 1 transverse web with
associated plating and
longitudinals in each water ballast
tank

(2)Forward and aft transverse
bulkheads, including stiffening
system, in one complete double
side ballast tank on one side of the
ship (i.e. port or starboard), see
Note 1

(3)25% of ordinary transverse web
frames in the foremost double side
tanks

(4) One transverse bulkhead in
each cargo hold including internal
structure of upper and lower
stools, where fitted

(5) All cargo hold hatch covers and
coamings (plating and stiffeners)

(6)All deck plating and underdeck
structure inside line of hatch
openings between all cargo hold
hatches

(1)All transverse webs with
associated plating and
longitudinals in each water ballast
tank

(2) All transverse bulkheads in
ballast tanks, including stiffening
system

(3) 25% of ordinary transverse web
frames in all double side tanks

(4) All cargo hold transverse
bulkheads including internal
structure of upper and lower
stools, where fitted

(5) All cargo hold hatch covers and
coamings (plating and stiffeners)

(6) All deck plating and underdeck
structure inside line of hatch
openings between all cargo hold
hatches

(1) All transverse webs with
associated plating and
longitudinals in each water ballast
tank

(2) All transverse bulkheads in
ballast tanks, including stiffening
system

(B)All ordinary transverse web
frames in all double side tanks

(4)All cargo hold transverse
bulkheads including internal
structure of upper and lower
stools, where fitted

(5) All cargo hold hatch covers and
coamings (plating and stiffeners)

(6) All deck plating and underdeck
structure inside line of hatch
openings between all cargo hold
hatches

Note (2) Ballast Tank includes peak tanks.

Note (1) Complete ballast tank means topside tank, hopper tank, double bottom tank and double side tank, even if these are separate.

Note (3) Close-up survey of transverse bulkheads to be carried out at four levels: Level (a) Immediately above the inner bottom and immediately
above the line of gussets (if fitted) and shedders for ships without lower stool. Level (b) Immediately above and below the lower stool shelf plate
(for those ships fitted with lower stools), and immediately above the line of the shedder plates. Level (c) About mid-height of the bulkhead. Level
(d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank and immediately below the upper stool shelf

plate for those ships fitted with upper stools, or immediately below the topside tanks.
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Table 3.6.3 Close-up Survey - Ore carriers

Special Survey |
(Ships 5 years old)

Special Survey I
(Ships 10 years old)

Special Survey |lI
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(1)1 web frame ring complete
including adjacent structural
members in a water ballast wing
tank.

(2) 1 transverse bulkhead lower
part including girder system and
adjacent structural members in a
ballast tank.

(3) 2 selected cargo hold
transverse bulkheads, including
internal structure of upper and

(1)All web frame rings complete
including adjacent structural
members in a water ballast wing
tank.

(2) 1 deck transverse including
ladjacent structural members in
each remaining water ballast tank.

(3)Forward and aft transverse
bulkheads including girder system
land adjacent structural members
in a ballast wing tank.

(7) All web frame rings complete
including adjacent structural
members in each water ballast
tank.

(2) All transverse bulkheads
including girder system and
adjacent structural members in
each ballast tank.

(3) 1 web frame ring complete
including adjacent structural
members in each wing void space.

(1) All web frame rings complete
including adjacent structural
members in each water ballast
tank.

(2) All transverse bulkheads
including girder system and
adjacent structural members in
each ballast tank.

(3)1 web frame ring complete
including adjacent structural
members in each wing void space.

lower stools where fitted,see Note
2.

(4) 1 transverse bulkhead lower
part including girder system and
ladjacent structural members in

each remaining ballast tank.

(4) Additional web frame rings
including adjacent structural
members in void spaces as
deemed necessary by the
Surveyor.

(4) Additional web frame rings
including adjacent structural
members in void spaces as
deemed necessary by the
Surveyor.

(4) All cargo hold hatch covers and
coamings (plating and stiffeners).

(5) 1 transverse bulkhead in each

cargo hold, including internal

structure of upper and lower stools
here fitted, see Note 2.

(5) All cargo hold transverse

bulkheads, including internal

structure of upper and lower stools
here fitted, see Note 2.

(5) All cargo hold transverse
bulkheads, including internal
structure of upper and lower stools

(6) All cargo hold hatch covers and here fitted, see Note 2.
coamings (plating and stiffeners).  |(6)All cargo hold hatch covers and

coamings (plating and stiffeners).

(6) All cargo hold hatch covers and

(7) All deck plating and under deck coamings (plating and stiffeners).

structure inside line of hatch
openings between all cargo hold
hatches.

(7)All deck plating and under deck
structure inside line of hatch
openings between all cargo hold
hatches

(7) All deck plating and under deck
structure inside line of hatch
openings between all cargo hold
hatches.

Note (1) Ballast tank includes peak tanks.
Note (2) Close-up Survey of transverse bulkheads to be carried out at four levels:

Note Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and shedders for ships without lower
stool.

Note Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower stools), and immediately above the line
of the shedder plates.

Note Level (c) About mid-height of the bulkhead.

Note Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank and immediately below the upper
stool shelf plate for those ships fitted with upper stools, or immediately below the topside tanks.

6.7 Thickness measurement

6.7.1 The minimum requirements for thickness measurements are given in Table 3.6.4 Thickness measurement - Single skin
and double skin bulk carriers, see also Pt 1, Ch 3, 5.6 Thickness measurement. For ships built in accordance with the IACS
Common Structural Rules (CSR), refer to the LR document Thickness Measurement and Close-Up Survey Guidance.

6.7.2 In areas where substantial corrosion, as defined in Pt 7, Ch 3, 1.5 Definitions, has been noted then additional
measurements are to be carried out, as applicable, in accordance with Table 3.6.5 Thickness measurement - Single skin bulk
carriers - Shell plating and stiffening, with substantial corrosion, Table 3.6.6 Thickness measurement - Single skin bulk carriers -
Double bottom and hopper structure, with substantial corrosion, Table 3.6.7 Thickness measurement - Single and double skin bulk
carriers - Transverse bulkheads in cargo holds, with substantial corrosion, Table 3.6.8 Thickness measurement - Single skin and
double skin bulk carriers - Deck structure* with substantial corrosion , Table 3.6.9 Thickness measurement - Double skin bulk

79

Lroyp's REGISTER



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Periodical Survey Regulations Part 1, Chapter 3

Section 6

carriers - Double side space structure (including wing void spaces of ore carriers), with substantial corrosion and Table 3.6.10
Thickness measurement - Double skin bulk carriers - Double side space structure (including wing void spaces of ore carriers), with
substantial corrosion to determine the full extent of the corrosion pattern. The survey will not be considered complete until these
additional thickness measurements have been carried out. For bulk carriers built in accordance with the IACS Common Structural
Rules (CSR), the areas identified with substantial corrosion may be either:

(@) protected by coating applied in accordance with the coating manufacturer’s requirements and examined at Annual Surveys
to confirm the coating in way is still in GOOD condition, or alternatively;
(b) subject to thickness measurement at Annual Surveys.

6.7.3 Thickness measurement is required to determine both general and local levels of corrosion in salt water ballast tanks
and in the shell frames and their end attachments in all cargo holds. Thickness measurements are also to be carried out to
determine the corrosion levels on the transverse bulkhead plating.

6.7.4 Single skin bulk carriers contracted for construction prior to 1 July 1998 are to undergo a re-assessment and evaluation
of their cargo hold shell frames in accordance with the Provisional Rules for Existing Ships. The number of shell frames to be
measured is equivalent to number of shell frames subject to Close-Up Survey (see Table 3.6.1 Close-up Survey - Single skin bulk
carriers), with representative measurements to be taken at specific areas for each frame. The extent of thickness measurement
may be specially considered, but not dispensed with in its entirety, by the Surveyor, provided the structural members indicate no
thickness diminution with respect to the Rule thickness and the coating is found in 'as-new' condition (i.e. without breakdown or
rusting). Repairs to shell frames are to be based upon the minimum thickness values shown in the evaluation records.

6.7.5 For bulk carriers built in accordance with the IACS Common Structural Rules (CSR), the ship’s longitudinal strength is to
be evaluated by using the thickness of structural members measured, renewed and reinforced, as appropriate, during the Special
Surveys carried out after the ship reaches 15 years of age (or during the Special Survey No. 3, if this is carried out before the ship
reaches 15 years) in accordance with the criteria for longitudinal strength of the ship’s hull girder for CSR bulk carriers specified in
Chapter 13 of CSR. For further details refer to the LR document Thickness Measurement and Close-Up Survey Guidance.

6.7.6 Steel renewal evaluation of corrugated transverse watertight bulkheads on bulk carriers of 150 m in length and above,
intending to carry solid bulk cargoes having a density of 1,0 t/m3 with contract for construction on or after 1 July 1998 is to be in
accordance with IACS UR S18. These requirements are not applicable to bulk carriers with class notation ESN Hold 1 and ESN —
All Holds, or ships built in accordance with the IACS Common Structural Rules (CSR). Further information is provided in the LR
document Thickness Measurement and Close-Up Survey Guidance.

6.7.7 Steel renewal is required where the gauged thickness is less than t ¢t + 0,5 mm. For definition of t e, See Pt 4, Ch 7,
10.4 Vertically corrugated transverse watertight bulkheads — Application and definitions 10.4.10.

6.7.8 Where the gauged thickness is within the range t ¢t + 0,5 mm and t ¢t + 1,0 mm, a coating (applied in accordance with
coating manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal.

6.7.9 Hatch covers of cargo holds’ steel renewal evaluation of bulk carriers with contract for construction on or after 1 July
1998 is to be in accordance with IACS UR S21. These requirements are not applicable to ships built in accordance with the IACS
Common Structural Rules (CSR). Further information is provided in the LR document Thickness Measurement and Close-Up
Survey Guidance.

6.7.10  Steel renewal is required where the gauged thickness is less than t gt + 0,5 mm. For definition of ¢ e, See Pt 4, Ch 7,
12.1 General 12.1.2.

6.7.11 Where the gauged thickness is within the range t ¢t + 0,5 mm and t ¢ + 1,0 mm, a coating (applied in accordance with
coating manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal.

6.7.12  Steel renewal evaluation of hatch covers and hatch coamings of cargo holds on bulk carriers and ore carriers with
contract for construction on or after 1 January 2004 is to be in accordance with IACS UR S21. These requirements are not
applicable to ships built in accordance with the IACS Common Structural Rules (CSR). Further information is provided in the LR
document Thickness Measurement and Close-Up Survey Guidance.

6.7.13  Steel renewal is required where the gauged thickness is less than t ot + 0,5 mm. For definition of t 1, See Pt 4, Ch 7,
12.1 General 12.1.2.

6.7.14  Where the gauged thickness is within the range t ¢t + 0,5 mm and t ¢t + 1,0 mm, a coating (applied in accordance with
coating manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal.
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Table 3.6.4 Thickness measurement -

Single skin and double skin bulk carriers

Special Survey |
(Ships 5 years old)

Special Survey lll
(Ships 15 years old)

Special Survey IV and subsequent

(Ships 20 years old and over)

(1) Measurement, for general assessment and
recording of corrosion pattern, of those
structural members subject to Close-up Survey
in accordance with Table 3.6.1 Close-up
ISurvey - Single skin bulk carriers, Table 3.6.2
Close-up Survey - Double skin bulk carriers
(excluding ore carriers) or Table 3.6.3 Close-up
ISurvey - Ore carriers.

(2) Critical areas, as required by the Surveyor.

(1) Within the cargo length area:

(a) Each deck plate outside line of cargo hatch
openings.

(b) 2 transverse sections, outside line of cargo
hatch openings. (A minimum of 1 of the above
transverse sections is to be within 0,5L
lamidships).

Special Survey Il (Ships 10 years old)

(2) Measurement, for general assessment and

(1) Within the cargo length area:

(a) 2 sections of deck plating outside line of
cargo hatch openings.

(2) Measurement, for general assessment and
recording of corrosion pattern, of those
structural members subject to Close-up Survey
in accordance with Table 3.6.1 Close-up
ISurvey - Single skin bulk carriers, Table 3.6.2
Close-up Survey - Double skin bulk carriers
(excluding ore carriers) or Table 3.6.3 Close-up
ISurvey - Ore carriers.

(3)Wind and water strakes in way of the
transverse sections considered in item (1).

(4) Selected wind and water strakes outside
the cargo length area.

(5)Cargo hold shell frames on single skin ships,
see Note 5.

(6) Critical areas, as required by the Surveyor.

recording of corrosion pattern, of those
structural members subject to Close-up Survey
in accordance with Table 3.6.1 Close-up
\Survey - Single skin bulk carriers, Table 3.6.2
Close-up Survey - Double skin bulk carriers
(excluding ore carriers) or Table 3.6.3 Close-up
\Survey - Ore carriers.

(3) All wind and water strakes within the cargo
length area.

(4) Selected wind and water strakes outside
the cargo length area.

(5)All cargo hatch covers and coamings
(plating and stiffeners).

(6) All transverse webs with associated plating
and longitudinals, and the transverse bulkhead
complete in the fore peak tank and aft peak
tank, see Notes 1 and 3.

(7)The aft bulkhead of the forward cargo hold,
isee Note 4.

(8) Cargo hold shell frames on single skin
ships, see Note 5.

(9) Critical areas, as required by the Surveyor.

(1) Within the cargo length area:

(a) Each deck plate outside line of cargo hatch
lopenings.

(b) 3 transverse sections, outside line of cargo
hatch openings. (A minimum of 2 of the above
transverse sections is to be within 0,5L
lamidships).

(c) Each bottom plate.

(2) Measurement, for general assessment and
recording of corrosion pattern, of those
istructural members subject to Close-up Survey
in accordance with Table 3.6.1 Close-up
Survey - Single skin bulk carriers, Table 3.6.2
IClose-up Survey - Double skin bulk carriers
(excluding ore carriers) or Table 3.6.3 Close-up
\Survey - Ore carriers.

(3) All wind and water strakes over the full
length of the ship, port and starboard.

(4)All cargo hatch covers and coamings
(plating and stiffeners).

(5)Remaining exposed main deck plates not
iconsidered in item (1) and representative
lexposed superstructure deck plating (i.e.
poop, bridge and forecastle deck).

(6) All transverse webs with associated plating
land longitudinals, and the transverse bulkhead
icomplete in the fore peak tank and aft peak
tank, see Notes 1 and 3.

(7) All keel plates outside the cargo length
larea. Also additional bottom plates in way of
icofferdams. Machinery space and aft end of
tanks.

(8)Plating of seachests. Also side shell plating
in way of overboard discharges, as considered
necessary by the Surveyor.

(9) The aft bulkhead of the forward cargo hold
lon single skin ships, see Note 4.

(70)Cargo hold shell frames on single skin
ships, see Note 5.

(11) Critical areas, as required by the Surveyor.

Note The requirements in this table apply to both single skin and double skin ships unless stated otherwise.
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Note 1. For areas in spaces where coatings are found to be in GOOD condition, as defined in Pt 7, Ch 3, 1.5 Definitions, the extent of
thickness measurement may be specially considered, but not dispensed with in its entirety. Prior to any coating or recoating of cargo holds,
scantlings are to be confirmed by thickness measurement with the Surveyor in attendance.

Note 2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed by deck plating measurement.
Note 3. Transverse bulkhead complete including stiffening system.

Note 4. For ships assigned the notations ESN Hold No1 and ESN All Holds, the corrugated part of the aft transverse bulkhead of the
forward cargo hold is to be subject to thickness measurement. This is to include each vertical corrugation at its lower and middle level including
shedder plates and gusset plates, where applicable.

Note 5. Single skin bulk carriers contracted for construction prior to 1 July 1998 are to undergo a re-assessment of their cargo hold shell
frames in accordance with the Provisional Rules for Existing Ships. The number of shell frames to be measured is equivalent to the number of
shell frames subject to Close-up survey (see Table 3.6.1 Close-up Survey - Single skin bulk carriers), with representative measurements to be
taken at specific areas for each frame.

Table 3.6.5 Thickness measurement - Single skin bulk carriers - Shell plating and stiffening, with substantial corrosion

Structural member Extent of measurement Pattern of measurement
(1) Bottom and side shell plating Suspect plate plus four adjacent plates 5 point pattern for each panel between
longitudinals
(2)Bottom/side shell longitudinals Minimum of three longitudinals in way of 3 measurements in line across web and 3
suspect areas measurements on flange
(3)Side shell frames Suspect frame and each adjacent At each end and mid-span:

(a) 5 point pattern on both web and flange

(b)5 point pattern within 25 mm of welded
lattachment to both side shell and hopper
sloping plate

Table 3.6.6 Thickness measurement - Single skin bulk carriers - Double bottom and hopper structure, with substantial

corrosion
Structural member Extent of measurement Pattern of measurement
(1) Inner bottom plating Suspect plate plus all immediately adjacent |5 point pattern for each panel between
plates longitudinals over 1 m length
(2)Inner bottom longitudinals Three longitudinals in way of plates measured | 3 measurements in line across web and 3
measurements on flange
(3) Transverse floors and longitudinal girders Suspect plates 5 point pattern over approximately 1 m?2 of
plating
(4)Watertight floors and girders (@)lower 1/3 of tank ()5 point pattern over 1 m2 of plating
(b) upper 2/3 of tank (b) 5 point pattern alternate plates over 1 m2 of
plating
(5)Transverse web frames Suspect plate 5 point pattern over 1 m? of plating
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Table 3.6.7 Thickness measurement - Single and double skin bulk carriers - Transverse bulkheads in cargo holds, with

substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1)Lower stool

(2)Transverse bulkhead

(@) Transverse band within 25 mm of welded
connection to inner-bottom

(b)Transverse band within 25 mm of welded
connection to shelf plate

(@)Transverse band immediately above lower
stool shelf plate

(b)Transverse band at approximately mid-
height

(c)Transverse band at part of bulkhead
adjacent to upper deck or below upper stool
shelf plate (for those ships fitted with upper
stools)

(@)5 point pattern between stiffeners over 1 m
length

(b)as above

(a)5 point pattern over 1 m length

(b) 5 point pattern over 1 m?2 of plating

(c)5 point pattern over 1 m? of plating

Table 3.6.8 Thickness measurement - Single skin and double skin bulk carriers -

Deck structure* with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(7)Cross deck plating

(2)Underdeck stiffeners

(3)Hatch covers

(4)Hatch coamings

(5) Topside salt water ballast tanks

Suspect cross deck strip plating

(a)Transverse members

(b) Longitudinal member
(a)Each side and end plate 3 locations

(b)Hatch cover top plate, 3 longitudinal bands -
2 on outboard strakes and 1 on centreline
strake

Each side and end of coaming, one upper
and one lower band

(a) Watertight transverse bulkheads
() lower 1/3 of bulkhead
(i) upper 2/3 of bulkhead

(iii)stiffeners

(b)Swash transverse bulkheads

()lower 1/3 of bulkhead

(iilupper 2/3 of bulkhead

(iii)stiffeners

(c) 3 representative bays of the topside sloping
plate

() lower 1/3 of tank

(i) upper 2/3 of tank

5 point pattern between underdeck stiffeners
over 1 m length

(a) 5 point pattern at each end and mid-span

(b) 5 point pattern on both web and flange
(a)5 point pattern at each location

(b) 5 point measurement at each band

5 point measurement at each band

(i)5 point pattern over 1 m? of plating
(i) 5 point pattern over 1 m?2 of plating

(iii) 5 point pattern over 1 m length

(i)5 point pattern over 1 m? of plating
(i) 5 point pattern over 1 m2 of plating

(iii) 5 point pattern over 1 m length

(i)5 point pattern over 1 m? of plating

(i)5 point pattern over 1 m? of plating
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(6) Main deck plating

(7)Main deck longitudinals

(8) Web frames/transverses

(d) suspect longitudinals and adjacent plates

Suspect plates and 4 immediately adjacent
plates

Minimum of 3 longitudinals where plating
measured

Suspect plates

5 point pattern both web and flange over 1 m
length

5 point pattern over 1m? of plating

5 point pattern on both web and flange over 1
m length

5 point pattern over 1m? of plating

* including cross strips, main cargo hatchways, hatch covers, coamings and topside tanks

Table 3.6.9 Thickness measurement - Double skin bulk carriers - Double side space structure (including wing void spaces of
ore carriers), with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1)Bottom, inner bottom and hopper structure
plating

(2)Bottom, inner bottom and hopper structure
longitudinals

(3)Bottom girders, including watertight girders

(4) Bottom floors, including watertight floors

(5) Hopper structure web frame ring

(6)Hopper structure transverse watertight
bulkhead or swash bulkhead

(7) Panel stiffening

(@)Minimum of 3 bays across double bottom
tank, including aft bay

(b) Measurements around and under all suction
bell mouths

Minimum of 3 longitudinals in each bay where
bottom plating measured

At fore and aft watertight floors and in centre
of tanks

3 floors in the bays where bottom plating
measured, with measurements at both ends
and middle

3 floors in bays where bottom plating
measured

(@) lower 1/3 of bulkhead
(b)upper 2/3 of bulkhead

(c) stiffeners (minimum of 3)

Where applicable

5 point pattern for each panel between
longitudinals and floors

3 measurements in line across flange and
3 measurements on the vertical web

Vertical line of single measurements on girder
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements

5 point pattern over 2 m? area

5 point pattern over 1 m? of plating and single
measurements on flange

(2)5 point pattern over 1 m? of plating
(b)5 point pattern over 2 m2 of plating

(c)For web, 5 point pattern over span (2
measurements across web at each end and 1
lat centre of span). For flange, single
measurements at each end and centre of span

Single measurements

Table 3.6.10 Thickness measurement - Double skin bulk carriers - Double side space structure (including wing void spaces of
ore carriers), with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Side shell and inner plating:

(i) Upper strake and strakes in way of
horizontal girders

(i) All other strakes

(i) Plating between each pair of transverse
frames/longitudinals in a minimum of 3 bays
along the tank

(i) Plating between every third pair of
longitudinals in same 3 bays

(i) Single measurement

(i) Single measurement

84

Lroyp's REGISTER



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Periodical Survey Regulations

Part 1, Chapter 3

Section 7

(2)Side shell and inner side transverse frames/
longitudinals on:

(i) Upper strake

(i) All other strakes

(3) Transverse frames/longitudinals - brackets

(4) Vertical web and transverse bulkheads:

(i) Strakes in way of horizontal girders

(i) Each transverse frame/longitudinal in same 3
bays

(i) Every third transverse frame/ longitudinal in
same 3 bays

Minimum of 3 at top, middle and bottom of
tank in same 3 bays

(i) Minimum of 2 webs and both transverse
bulkheads

(i)Minimum of 2 webs and both transverse

(i) 3 measurements across web and
1 measurement on flange

(i)3 measurements across web and
1 measurement on flange

5 point pattern over area of bracket

(i) 5 point pattern over approx. 2 m? area

(i) 2 measurements between each pair of
ertical stiffeners

(i) Other strakes
bulkheads

Plating on each girder in a minimum of 3 bays | 2 measurements between each pair of

longitudinal girder stiffeners

(5) Horizontal girders

Where applicable Single measurements

(6) Panel stiffening

[ | Section 7
Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull
requirements

71 General

711 The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements, Pt 1, Ch 3, 4 Docking Surveys

and In-water Surveys - Hull and machinery requirements and Pt 1, Ch 3, 5 Special Survey - General - Hull requirements are to be
complied with as applicable.

71.2 In order to maintain and/or assign the ESP notation, the following requirements apply to the surveys of the hull structure
and piping systems in way of the cargo tanks/cargo holds, pump rooms, cofferdam, pipe tunnels, void spaces, double bottom
tanks, etc. in way of the cargo tank area and all salt-water ballast tanks.

7.2 Documentation

7.2.1 The Owner is to obtain, supply and maintain documentation on board as follows:

(@ A survey file comprising reports of structural surveys, thickness measurement and executive hull summary in accordance with
the 2011 ESP Code - International Code on the Enhanced Programme of Inspections During Surveys of Bulk Carriers and Oil
Tankers, 2011 — Resolution A.1049(27).

(o) Supporting documentation consisting of:

()  Main structural plans of cargo tanks/cargo holds and ballast tanks (for ships built in accordance with IACS Common
Structural Rules (CSR), these plans are to include for each structural element, both the as-built and the renewal
thickness. Any thickness for voluntary addition is also to be clearly indicated on the plans. The midship section plan to
be supplied on board the ship is to include the minimum allowable hull girder sectional properties for the tank transverse
section in all cargo tanks).

(i) Previous repair history.

(iy Cargo and ballast history.

(iv) Records of inspections by ship's personnel with reference to structural deterioration in general, leakages in bulkheads
and piping and the condition of the corrosion prevention systems, if any.

(v) Extent of use of inert gas plant and tank cleaning procedures.

(vi)  Any other information that may help to identify critical structural areas and/or suspect areas requiring inspection.

(vii) Survey Programme as required by Pt 7, Ch 3, 7.3 Planning for survey.

The complete documentation in Pt 7, Ch 3, 7.2 Documentation 7.2.1 is to be readily available for examination by the Surveyor and
should be used as a basis for survey.

Lroyp's REGISTER 85



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Periodical Survey Regulations Part 1, Chapter 3

Section 7
7.2.2 The documentation is to be kept on board for the lifetime of the ship.
7.3 Planning for survey
7.31 A Survey Programme is to be submitted by the Owner and is to include the proposals for survey, including the means of

providing access for Close-up Survey, thickness measurement and tank testing and should take account of the information
detailed in Pt 1, Ch 3, 7.2 Documentation 7.2.1.

7.3.2 Prior to the development of the Survey Programme a Survey Planning Questionnaire is to be completed and submitted
by the Owner, see Pt 1, Ch 3, 1.6 Preparation for survey and means of access 1.6.15.

74 Overall Survey

7.41 All cargo tanks/cargo holds, and salt-water ballast tanks including double bottom tanks, pump rooms, pipe tunnels,
cofferdams and void spaces bounding cargo tanks/cargo holds, deck and outer hull are to be examined, and this examination is
to be supplemented by Close-up Survey, thickness measurement and testing as applicable, to ensure that the structural integrity
remains effective.

7.4.2 The examination is to be sufficient to ascertain substantial corrosion, significant deformation, fractures, damages or
other structural deterioration and, if deemed necessary by the Surveyor, suitable non-destructive examination may be required.

7.4.3 Where substantial corrosion, as defined in Pt 1, Ch 3, 1.5 Definitions, is identified and is not rectified, this will be subject
to re-examination at Annual and/or Intermediate Surveys. In the case of salt-water ballast tanks and combined tanks for the
carriage of salt-water ballast and cargo oil, the examination will be required at Annual Survey and Intermediate Survey. In the case
of cargo oil tanks the examination will be required at Intermediate Surveys.

7.4.4 All cargo piping on deck, including Crude Oil Washing (COW) piping, and cargo and ballast piping within those spaces
indicated in Pt 7, Ch 3, 7.4 Overall Survey 7.4.1 are to be examined and tested under working conditions to ensure that tightness
and condition remain satisfactory. Special attention is to be given to ballast piping in cargo tanks and any cargo piping in ballast
tanks and void spaces.

7.4.5 Where salt-water ballast tanks have been converted to void spaces the survey extent is to be based upon salt-water
ballast tank requirements.

7.4.6 Where provided, in association with a corrosion control CC special features notation, as defined in the Register Book,
the condition of the protective coating or corrosion prevention system of cargo tanks is to be examined.

7.4.7 The attachment to the structure and condition of anodes in tanks is to be examined.

7.4.8 Where fitted, the strums of the cargo suction pipes are to be removed or lifted to facilitate examination of the shell
plating and bulkheads in the vicinity, unless other means for visual inspection of these parts are provided.

7.5 Testing

7.5.1 The minimum ballast tank testing requirements are given in Table 3.7.1 Tank testing requirements - Single hull and
double hull oil tankers, ore/oil ships and ore/bulk/oil ships and, where required, the Surveyor may extend the tank testing if
deemed necessary. The remaining requirements for tank testing, as applicable, are given in Pt 1, Ch 3, 5.3 Examination and testing
5.3.5.

7.5.2 The minimum cargo tank testing requirements are given in Table 3.7.1; boundaries of cargo tanks are to be tested to the
highest point that liquid will rise to under service conditions.

Cargo tank testing carried out by the ship’s crew under the direction of the Master may be accepted by the Surveyor provided the
following conditions are complied with:

a

—_
Rt

A tank testing procedure has been submitted by the Owner and reviewed by LR prior to the testing being carried out.

—_

b) There is no record of leakage, distortion or substantial corrosion that would affect the structural integrity of the tank.

The tank testing has been satisfactorily carried out within the special survey window not more than 3 months prior to the date
of the survey on which the overall or close-up survey is completed.

The satisfactory results of the testing are recorded in the ship’s logbook.

The internal and external condition of the tanks and associated structure is found satisfactory by the Surveyor at the time of
the overall and close-up survey.

<

e

O
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Table 3.7.1 Tank testing requirements - Single hull and double hull oil tankers, ore/oil ships and ore/bulk/oil ships

Special Survey I(Ships 5 years old)

Special Survey Il and subsequent
(Ships 10 years old and over)

All ballast tank boundaries

All ballast tank boundaries

Cargo tank boundaries facing ballast tanks, void spaces, pipe tunnels,
pump rooms or cofferdams

All cargo tank bulkheads

7.6 Close-up Survey

7.6.1

The minimum requirements for Close-up Survey are given in Table 3.7.2 Close-up Survey - Single hull oil tankers (Single

hull oil tankers), Table 3.7.3 Close-up Survey - Double hull oil tankers (Double hull oil tankers), Table 3.7.4 Close-up Survey -
Ore/oil ships (Ore/oil ships) and Table 3.7.5 Close-up Survey - Ore/bulk/oil ships (Ore/bulk/cil ships).
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Table 3.7.2 Close-up Survey - Single hull oil tankers

Special Survey |

(Ships 5 years old)

Special Survey ||

(Ships 10 years old)

Special Survey Il

(Ships 15 years old)

Special Survey IV

(Ships 20 years old and over)

(1) One web frame ring — in a wing
ballast tank, if any, or a cargo wing
tank used primarily for
ballast, see Note 1

water

(2) One deck transverse — in a
cargo tank, see Note 2

(3) One transverse bulkhead, see
Note 4:

(@) in a ballast tank
(b) in a cargo wing tank

(c) in a cargo centre tank

(7) All web frame rings — in a wing
ballast tank, if any, or a cargo wing
tank used primarily for
ballast, see Note 1

water

(2) One deck transverse, see Notes
2 and 8:

(@) in each of the remaining ballast
tanks, if any

(b)in a cargo wing tank
(c) in 2 cargo centre tanks

(3) Both transverse bulkheads — in

a2 wing ballast tank, if any, or a

cargo wing tank used primarily for
ater ballast, see Note 3

(4) One transverse bulkhead, see
Note 4:

(@) in each remaining ballast tank
(b) in a cargo wing tank

(c)in 2 cargo centre tanks

(1) All web frame rings, see Note 1:
(@) in all ballast tanks

(b) in a cargo wing tank

(2) A minimum of 30% of all web
frame rings in each remaining

cargo wing tank, see Notes 1 and
8

(3)All transverse bulkheads — in all
cargo and ballast tanks, see Note
3

(4)A minimum of 30% of deck and
bottom transverses in each cargo
centre tank, see Notes 5 and 8.

(5)As considered necessary by
Surveyor, see Note 6

(1) As Special Survey lll

(2) Additional transverse areas if
deemed necessary by the
Surveyor

structural members.

adjacent structural members.

Note 1. Complete transverse web frame ring including adjacent

Note 2. Deck transverse including adjacent deck structural members.

Note 3. Transverse bulkhead complete, including girder system and
adjacent members, and adjacent longitudinal bulkhead structure.

Note 4. Transverse bulkhead lower part including girder system and

Note 5. Deck and bottom transverse including adjacent structural

members.

Note 6. Additional complete transverse web frame ring.
Note 7. Ballast tank includes peak tanks.

Note 8. Within the mid 0,5 length of the tank. The 30% is to be
rounded up to the next whole number of structural items.
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Table 3.7.3 Close-up Survey - Double hull oil tankers

Special Survey | Special Survey |l

(Ships 10 years old)
(Ships 5 years old)

Special Survey |lI

(Ships 15 years old)

Special Survey IV

(Ships 20 years old and over)

(1) One web frame ring in a in
complete ballast tank, see Notes 1

and 3

(1Al web frame rings a
complete ballast tank,see Notes 1
and 3

(2) One deck transverse in a cargo
tank, see Notes 4 and 12

(2)The knuckle area and the upper
part (approx. 5 m) of one web
frame ring in each remaining ballast

(3)One transverse bulkhead in a
tank, see Note 8

complete ballast tank, see Notes 1
and 6

(3)One deck transverse in two

(4) One transverse bulkhead in a cargo tanks, see Note 4

cargo centre tank, see Notes 2
and 7

(4)One transverse bulkhead in
each complete ballast tank, see

(5)One transverse bulkhead in a Notes 1 and 6

cargo wing tank, see Note 7 (5)One transverse bulkhead in two
cargo centre tanks, see Notes 2

land 7

(6) One transverse bulkhead in a
cargo wing tank, see Note 7

(1) All web frame rings in all ballast
tanks, see Note 3

(2)All web frame rings in a cargo
tank, see Note 9

(3) One web frame ring in each
remaining cargo tank, see Note 9

(4)All transverse bulkheads— in all
cargo and ballast tanks, see Notes
5 and 6

(5) As considered necessary by the
Surveyor, see Note 10

(1) As Special Survey lll

(2) Additional transverse areas if
deemed necessary by the
Surveyor, see Note 10

Note (1) Complete ballast tank means double bottom tank plus the
double side tank and the double deck tank, as applicable, even if
these are separate.

Note (2) Where there are no centre tanks, the transverse bulkheads in
wing tanks are to be subject to Close-up Survey.

Note (3) Web frame ring in a ballast tank includes the vertical web in
side tank, hopper web in hopper tank, floor in double bottom tank and
deck transverse in a double deck tank and adjacent structural
members. In peak tanks a web frame means a complete transverse
web frame, including adjacent structural members.

Note (4) Deck transverse including adjacent deck structural members
(or external structure on deck in way of the tank, where applicable).

Note (5) Transverse bulkhead complete in cargo tanks, including girder
system, adjacent structural members (including longitudinal bulkheads)
and internal structure of lower and upper stools, where fitted.

Note (6) Transverse bulkhead complete in ballast tanks, including
girder system and adjacent structural members including longitudinal
bulkheads, girders in double bottom tanks, inner bottom plating,

hopper side, connecting brackets.

Note (7) Transverse bulkhead lower part in cargo tanks, including
girder system, adjacent structural members (including longitudinal
bulkheads) and internal structure of lower stool, where fitted.

Note (8) The knuckle area and the upper part (approximately 5 m),
including adjacent structural members. Knuckle area is the area of the
web frame around the connections of the sloping hopper plating to the
inner hull bulkhead and the inner bottom plating, up to 2 m from the
corners both on the bulkhead and the double bottom.

Note (9) Web frame ring in cargo tank includes deck transverse,
longitudinal bulkhead vertical girder and cross ties, where fitted, and

adjacent structural members.

Note (10) Additional complete transverse web frame ring.
Note (11) Ballast tanks includes peak tanks.

Note (12) Within the mid 0,5 length of the tank.
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Table 3.7.4 Close-up Survey - Ore/oil ships

Special Survey |

(Ships 5 years old)

Special Survey |l

(Ships 10 years old)

Special Survey |lI

(Ships 15 years old)

Special Survey IV

(Ships 20 years old and over)

(1) One web frame ring — in a wing
ballast tank, if any, or a cargo wing
tank used primarily for
ballast, see Note 1

water

(2)One deck transverse - in a
cargo tank, see Note 2

(3) One transverse bulkhead, see
Note 4:

(a)in a ballast tank
(b) in a cargo wing tank

(c) in a cargo centre tank

(7) All web frame rings — in a wing
ballast tank, if any, or a cargo wing
tank used primarily for
ballast, see Note 1

water

(2) One deck transverse, see Notes
2 and 6:

(@) in each of the remaining ballast
tanks, if any

(b)in a cargo wing tank
(c) in 2 cargo centre tanks

(3) Both transverse bulkheads — in

2 wing ballast tank, if any, or a

cargo wing tank used primarily for
ater ballast, see Note 3

(4) One transverse bulkhead, see
Note 4:

(@) in each remaining ballast tank
(b)in a cargo wing tank
(c) in 2 cargo centre tanks

(5) Selected cargo hold hatch
covers and coamings (plating and
stiffeners)

(6) Selected areas of deck plating
inside line of hatch openings
between cargo hold hatches

(7)All web frame rings, see Note 1
(@) in all ballast tanks
(b) in a cargo wing tank

(2)One web frame ring — in each
remaining cargo wing tank, see
Notes 1 and 6

(3)One deck transverse - in each
cargo centre tank, see Notes 2
and 6

(4)All transverse bulkheads— in all
cargo and ballast tanks, see Note
3

(5)All cargo hold hatch covers and
coamings (plating and stiffeners)

(6) All deck plating inside line of
hatch coamings between cargo
hold hatches

(7) As considered necessary by the
Surveyor, see Note 5

(1) As Special Survey lll

(2)Additional transverse areas if
deemed necessary by the
Surveyor

structural members.

Note 1. Complete transverse web frame ring including adjacent

Note 2. Deck transverse including adjacent deck structural members.

Note 3. Transverse bulkhead complete, including girder system and
adjacent members, and adjacent longitudinal bulkhead structure.

Note 4. Transverse bulkhead lower part including girder system and

adjacent structural members.

Note 5. Additional complete transverse web frame ring.

Note 6. Within the mid 0,5 length of the tank.
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Table 3.7.5 Close-up Survey - Ore/bulk/oil ships

Special Survey |

(Ships 5 years old)

Special Survey |l

(Ships 10 years old)

Special Survey |lI

(Ships 15 years old)

Special Survey IV

(Ships 20 years old and over)

(1)25% of shell frames and their
end attachments in the forward
cargo hold at representative
positions

(2) Selected frames and their end
attachments in remaining cargo
holds

(3)1 transverse web with
associated plating and
longitudinals in 2 representative
water ballast tanks of each (i.e.
topside, hopper side or side tank)

(4)2 selected cargo hold transverse
bulkheads including internal
structure of upper and lower stools
where fitted. This is to include the
aft bulkhead in the forward cargo
hold

(1)25% of shell frames including
their end attachments and
adjacent shell plating in all cargo
holds

(2)1 transverse web with
associated plating and
longitudinals in each water ballast
tank (i.e. topside, hopper side or
side tank)

(3) Forward and aft transverse
bulkhead in 1 side ballast tank,
including stiffening system

(4) 1 transverse bulkhead in each
cargo hold including internal
structure of upper and lower stools

here fitted. This is to include the
aft bulkhead in the forward cargo
hold

(5) Selected cargo hold hatch
covers and coamings (plating and
stiffeners)

(6) Selected areas of deck plating
inside line of hatch openings
between cargo hold hatches

(7) All shell frames in the forward
cargo hold and 25% of frames in
remaining cargo holds, including
their end attachments and
adjacent shell plating

(2) All transverse webs with
associated plating and
longitudinals in each water ballast
tank (i.e. topside, hopper side or
side tank)

(3) All transverse bulkheads in
ballast tanks, including stiffening
system

(4)All cargo hold transverse
bulkheads including internal
structure of upper and lower
stools, where fitted

(5)All cargo hold hatch covers and
coamings (plating and stiffeners)

(6)All deck plating inside line of
hatch openings between cargo
hold hatches

(1) All shell frames including their
end attachments and adjacent
shell plating in all cargo holds

(2)All transverse webs with
associated plating and
longitudinals in each water ballast
tank (i.e. topside, hopper side or
side tank)

(B)All transverse bulkheads in
ballast tanks, including stiffening
system

(4) All cargo hold transverse
bulkheads including internal
structure of upper and lower
stools, where fitted

(5) All cargo hold hatch covers and
coamings (plating and stiffeners)

(6)All deck plating inside line of
hatch openings between cargo
hold hatches

stool.

of the shedder plates.

Note 1. Ballast tank includes peak tanks.

Note Level (c) About mid-height of the bulkhead.

Note 2. Close-up Survey of transverse bulkheads to be carried out at four levels:

Note Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and shedders for ships without lower

Note Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower stools), and immediately above the line

Note Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank and immediately below the upper
stool shelf plate for those ships fitted with upper stools, or immediately below the topside tanks.

7.6.2

under survey, the condition of the corrosion prevention system, and the following:

(@
(b)

7.6.3

extent of Close-up Surveys may be specially considered.

The Surveyor may extend the Close-up Survey, if deemed necessary, taking into account the maintenance of the tanks

Structural arrangements or details which have suffered defects in similar spaces or on similar ships.
Spaces which have structures approved with reduced scantlings in association with an approved corrosion control system.

For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 71, Ch 3, 1.5 Definitions, the
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7.7 Thickness measurement

7.71

The minimum requirements for thickness measurements are given in Table 3.7.6 Thickness measurement - Single hull

and double hull oil tankers, ore/oil ships and ore/bulk/oil ships (Single and double hull oil tankers, including ore/oil ships and ore/
bulk/oil ships), see also Pt 1, Ch 3, 5.6 Thickness measurement. For ships built in accordance with the IACS Common Structural
Rules (CSR), refer to the LR document Thickness Measurement and Close-Up Survey Guidance.

Table 3.7.6 Thickness measurement - Single hull and double hull oil tankers, ore/oil ships and ore/bulk/oil ships

Special Survey |
(Ships 5 years old)

Special Survey Il
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(1) 1 section of deck plating for the full beam of
the ship within 0.5L amidships in way of a
ballast tank, if any, or a cargo tank used
primarily for water ballast.

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
accordance with Table 3.7.2 Close-up Survey -
Single hull oil tankers, Table 3.7.3 Close-up
ISurvey - Double hull oil tankers ,Table 3.7.4
Close-up Survey - Ore/oil ships or Table 3.7.5
Close-up Survey - Ore/bulk/oil ships.

(3) Critical areas, as required by the Surveyor.

(1)Within the cargo area.
(a) Each deck plate.

(b) 2 transverse sections, see Note 6.

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
accordance with Table 3.7.2 Close-up Survey -
\Single hull oil tankers, Table 3.7.3 Close-up
\Survey - Double hull oil tankers ,Table 3.7.4
Close-up Survey - Ore/oil ships or Table 3.7.5
Close-up Survey - Ore/bulk/oil ships.

Special Survey |l

(Ships 10 years old)

(3)Selected wind and water strakes outside the
cargo area.

(1) Within the cargo tank area:
(a) Each deck plate.
(b) 1 transverse section, see Note 6.

(2)Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
laccordance with Table 3.7.2 Close-up Survey -
Single hull oil tankers, Table 3.7.3 Close-up
ISurvey - Double hull oil tankers, Table 3.7.4
Close-up Survey - Ore/oil ships or Table 3.7.5
Close-up Survey - Ore/bulk/oil ships.

(3) Selected wind and water strakes outside
the cargo area.

(4)Critical areas, as required by the Surveyor.

(4) All wind and water strakes within the cargo
area.

(5) All cargo hold hatch covers and coamings
(plating and stiffeners), see Note 5.

(6) All transverse webs with associated plating
and longitudinals, and the transverse bulkhead
complete in the fore peak tank and aft peak
tank, see Notes 1 and 4

(7) Critical areas, as required by the Surveyor.

(1) Within the cargo area:
(a) Each deck plate.
(b) 3 transverse sections, see Note 6.

(c) Each bottom plate.

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
laccordance with Table 3.7.2 Close-up Survey -
\Single hull oil tankers, Table 3.7.3 Close-up
\Survey - Double hull oil tankers ,Table 3.7.4
(Close-up Survey - Ore/oil ships or Table 3.7.5
IClose-up Survey - Ore/bulk/oil ships.

(3) All wind and water strakes over the full
length of the ship, port and starboard.

(4)All cargo hold hatch covers and coamings
(plating and stiffeners), see Note 5.

(5) Remaining exposed main deck plating not
iconsidered in item (1) and representative
lexposed superstructure deck plating (i.e.
poop, bridge and forecastle deck).

(6) All transverse webs with associated plating
land longitudinals, and the transverse bulkhead
icomplete in the fore peak tank and aft peak
tank, see Notes 1 and 4.

(7) All keel plates outside the cargo tank
length. Also additional bottom plates in way of
icofferdams, Machinery space and aft end of
tanks.

(8) Plating of seachests. Also side shell plating
in way of overboard discharges, as considered
necessary by the Surveyor.

(9) Critical areas, as required by the Surveyor.

Note 1. For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 7, Ch 3, 1.5 Definitions, the extent of thickness
measurements may be specially considered, but not dispensed with in its entirety.

Note 2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed by deck plating measurement.

Note 3. Where two or three transverse sections are required to be measured, at least one is to include a ballast tank within 0,5L amidships.

92

Lroyp's REGISTER



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Periodical Survey Regulations Part 1, Chapter 3

Section 7

Note 4. Transverse bulkhead complete including stiffening system.
Note 5. All cargo hold hatch covers and coamings, where fitted, are to be measured on ore/oil and ore/bulk/oil ships.

Note 6. For oil tankers (including ore/oil and ore/bulk/oil ships), with length > 130 m and over 10 years of age, the longitudinal strength is to be
evaluated. In such cases, a minimum of three transverse sections are to be measured within 0,5L amidships.

7.7.2 In areas where substantial corrosion, as defined in Pt 1, Ch 3, 1.5 Definitions, has been noted then additional
measurements are to be carried out, as applicable, in accordance with Table 3.7.7 Thickness measurement - Single hull oil
tankers, ore/oil ships and ore/bulk/oil ships - Bottom structure with substantial corrosion, Table 3.7.8 Thickness measurement -
Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Deck structure with substantial corrosion, Table 3.7.9 Thickness
measurement - Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Shell and longitudinal bulkheads with substantial
corrosion, Table 3.7.9 Thickness measurement - Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Shell and longitudinal
bulkheads with substantial corrosion, Table 3.7.11 Thickness measurement - Double hull oil tankers - Bottom, inner bottom and
hopper structure with substantial corrosion, Table 3.7.12 Thickness measurement - Double hull oil tankers - Deck structure with
substantial corrosion, Table 3.7.13 Thickness measurement - Double hull oil tankers - Wing ballast tank structure with substantial
corrosion, Table 3.7.14 Thickness measurement - Double hull oil tankers - Longitudinal bulkhead structure in cargo tanks with
substantial corrosion and Table 3.7.15 Thickness measurement - Double hull oil tankers - Transverse watertight and swash
bulkhead structure in cargo tanks with substantial corrosion to determine the full extent of the corrosion pattern. The survey will
not be considered complete until these additional thickness measurements have been carried out. For double hull oil tankers built
in accordance with the IACS Common Structural Rules (CSR), the identified substantial corrosion areas are required to be
examined and additional thickness measurements are to be carried out at Annual and Intermediate Surveys.

7.7.3 For oil tankers (including ore/oil and ore/bulk/oil ships) of 130 m in length and upwards (as defined by the International
Convention on Load Lines in force), the ship's longitudinal strength is to be evaluated by using the thickness of structural members
measured, renewed and reinforced as appropriate, during the Special Surveys carried out after the ship reaches 10 years of age.

7.7.4 Steel renewal evaluation of hatch covers and hatch coamings of cargo holds on combination carriers with contract for
construction on or after 1 January 2004 is to be in accordance with IACS UR S21. These requirements are not applicable to ships
built in accordance with the IACS Common Structural Rules (CSR). Further information is provided in the LR document Thickness
Measurement and Close-Up Survey Guidance.

7.7.5 Steel renewal is required where the gauged thickness is less than t ot + 0,5 mm. For definition of t ¢, See Pt 4, Ch 7,
12.1 General 12.1.2.

7.7.6 Where the gauged thickness is within the range t ¢t + 0,5 mm and t ¢ + 1,0 mm, a coating (applied in accordance with
coating manufacturer’s requirements) or annual gauging may be adopted as an alternative to steel renewal.

Table 3.7.7 Thickness measurement - Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Bottom structure with
substantial corrosion

Structural member Extent of measurement Pattern of measurement

(1) Bottom plating Minimum of 3 bays across tank, including aft | 5 point pattern for each panel between
bay longitudinals and webs
Measurement around and under all suction
strums

(2) Bottom longitudinals Minimum of 3 longitudinals in each bay where | 3 measurements in line across flange and 3
bottom plating measured measurements on vertical web

(3) Bottom girders and brackets At fore and aft transverse bulkhead, bracket | Vertical line of single measurements on web
toes and in centre of tanks plating with 1 measurement between each

panel stiffener, or a minimum of 3
measurements. 2 measurements across face
flat. 5 point pattern on girder/bulkhead
brackets
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(4) Bottom transverse webs

(5) Panel stiffening

3 webs in bays where bottom plating
measured, with measurements at middle and

both ends

Where applicable

5 point pattern over 2 m2 area. Single
measurements on face flat

Single measurements

Table 3.7.8 Thickness measurement -
substantial corrosion

Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Deck structure with

Structural member

Extent of measurement

Pattern of measurement

(1) Deck plating

(2) Deck longitudinals

(8) Deck girders and brackets

(4) Deck transverse webs

(5) Panel stiffening

2 bands across tank

Minimum of 3 longitudinals in each of 2 bays

At fore and aft transverse bulkhead, bracket
toes and in centre of tanks

Minimum of 2 webs with measurement at
both ends and middle of span

Where applicable

Minimum of 3 measurements per plate per
band

3 measurements in line vertically on webs and
2 measurements on flange (if fitted)

Vertical line of single measurements on web
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements. 2 measurements across face
flat. 5 point pattern on girder/bulkhead
brackets

5 point pattern over 2 m? area. Single
measurements on face flat

Single measurements

Table 3.7.9 Thickness measurement -
bulkheads with substantial corrosion

Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Shell and longitudinal

Structural member

Extent of measurement

Pattern of measurement

(1)Deckhead and bottom strakes and strakes
in way of stringer platforms

(2)All other strakes

(3)Longitudinals — deckhead and bottom

strakes

(4)Longitudinals — all others

(5) Longitudinals — bracket

(6) Web frames and cross ties

Plating between each pair of longitudinals in a
minimum of 3 bays

Plating between every 3rd pair of longitudinals
in same 3 bays

Each longitudinal in same 3 bays

Every third longitudinal in same 3 bays

Minimum of 3 at top, middle and bottom of
tank in same 3 bays

3 webs with minimum of 3 locations on each
web, including in way of cross tie connections

Single measurement

Single measurement

3 measurements across web and 1
measurement on flange
3 measurements across web and 1

measurement on flange

5 point pattern over area of bracket

5 point pattern over 2 m? area, plus single
measurements on web frame and cross tie
face flats

Table 3.7.10 Thickness measurement - Single hull oil tankers, ore/oil ships and ore/bulk/oil ships - Transverse bulkheads and
swash bulkheads with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Deckhead and bottom strakes in way of
stringer platforms

Plating between pair of stiffeners at 3
locations:

approx. 1/4, 1/2 and 3/4 width of tank

5 point pattern between stiffeners over 1 m
length

94

Lroyp's REGISTER



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Periodical Survey Regulations

Part 1, Chapter

3

Section 7

(2)All other strakes

(3) Strakes in corrugated bulkheads

(4)Stiffeners

(5)Brackets

(6)Deep webs and girders

(7)Stringer platforms

Plating between pair of stiffeners at middle
location

Plating for each change of scantling at centre
of panel and at flange or fabricated
connection

Minimum of 3 typical stiffeners

Minimum of 3 at top, middle and bottom of
tank

Measurements at toe of bracket and at centre
of span

All stringers with measurements at middle and
both ends

Single measurement

5 point pattern over 1 m? of plating

For web, 5 point pattern over span between
bracket connections (2 measurements across
web at each bracket connection and one at
span). flange, single
measurements at each bracket toe and at
centre of span

centre  of For

5 point pattern over area of bracket

For web, 5 point pattern over 1 m? area. 3
measurements across face flat

5 point pattern over 1 m? area plus single
measurements near bracket toes and on face
flats

Table 3.7.11 Thickness measurement - Double hull oil tankers - Bottom, inner bottom and hopper structure with substantial

corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Bottom, inner bottom and hopper plating

(2)Bottom, inner bottom and hopper
longitudinals

(3)Bottom girders, including watertight girders

(4) Bottom floors, including watertight floors

(5)Hopper web frame ring

(6) Hopper transverse watertight bulkhead or
swash bulkhead

(7) Panel stiffening

Minimum of 3 bays across double bottom
tank, including aft bay. Measurement around
and under all suction strums

Minimum of 3 longitudinals in each bay where
bottom plating measured

At the fore and aft watertight floors and in
centre of tanks

3 floors in bays where bottom plating
measured, with measurements at both ends
and middle

3 floors in bays where bottom plating
measured

() Lower % of bulkhead

(i) Upper % of bulkhead

(iii) Stiffeners (minimum of 3)

Where applicable

5 point pattern for each panel between
longitudinals and floors

3 measurements in line across flange and 3
measurements on vertical web

Vertical line of single measurements on girder
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements

5 point pattern over 2 m? area

5 point pattern over 1 m?2 of plating. Single
measurements on flange

(i)5 point pattern over 1 m? of plating.
(i)5 point pattern over 2 m? of plating.

(ii)For web, 5 point pattern over span (2
measurements across web at each end and 1
lat centre of span). For flange, single
measurement at each end and centre of span.

Single measurements
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Table 3.7.12 Thickness measurement - Double hull oil tankers - Deck structure with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(71)Deck plating

(2) Deck longitudinals

(3) Deck girders and brackets (usually in cargo
tanks only)

(4)Deck transverse webs

(5) Vertical web and transverse bulkhead in
wing ballast tank (two metres from deck)

(6) Panel stiffening

2 transverse bands across tank

Every 3rd longitudinal in each of 2 bands with
a minimum of 1 longitudinal

At the fore and aft transverse bulkhead,
bracket toes and in centre of tanks

Minimum of 2 webs, with measurements at
both ends and middle of span

Minimum of 2 webs, and both transverse
bulkheads

Where applicable

Minimum of 3 measurements per plate per
band

3 measurements in line vertically on webs and
2 measurements on flange (if fitted)

Vertical line of single measurements on web
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements. 2 measurements across
flange. 5 point pattern on girder / bulkhead
brackets

5 point pattern over 1 m2area. Single
measurements on the flange

5 point pattern over 1 m? area

Single measurements

Table 3.7.13 Thickness measurement - Double hull oil tankers - Wing ballast tank structure with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Side shell and longitudinal bulkhead plating:

(i)Upper strake and strakes in way of horizontal
girders

(i) All other strakes

(2) Side shell and longitudinal bulkhead
longitudinals on:

())Upper strake

(i) All other strakes

(3)Longitudinals — brackets

(4)Vertical web and transverse bulkheads
(excluding deckhead area):

(i) Strakes in way of horizontal girders

(i) Other strakes

(5) Horizontal girders

(6) Panel stiffening

())Plating between each pair of longitudinals in
a minimum of 3 bays (along the tank)

(i)) Plating between every 3rd pair of
longitudinals on same 3 bays

()Each longitudinal in same 3 bays

(i) Every 3rd longitudinal in same 3 bays

Minimum of 3 at top, middle and bottom of
tank in same 3 bays

(/) Minimum of 2 webs and both transverse
bulkheads

(/i) Minimum of 2 webs and both transverse
bulkheads

Plating on each girder in a minimum of 3 bays

Where applicable

()Single measurements

(i) Single measurements

()3 measurements across web and 1
measurement on flange

(i) 3 measurements across web and 1
measurement on flange

5 point pattern over area of bracket

(i) 5 point pattern over approximately 2 m? area

(/)2 measurements between each pair of
ertical stiffeners

2 measurements between each pair of
longitudinal girder stiffeners

Single measurements
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Table 3.7.14 Thickness measurement - Double hull oil tankers - Longitudinal bulkhead structure in cargo tanks with

substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Deckhead and bottom strakes, and strakes
in way of horizontal stringers on transverse
bulkheads

(2) All other strakes

(3)Longitudinals on deckhead and bottom
strakes

(4)All other longitudinals

(5)Longitudinals — brackets

(6) Web frames and cross ties

(7) Lower end brackets (opposite side of web
frame)

Plating between each pair of longitudinals in a
minimum of 3 bays

Plating between every 3rd pair of longitudinals
in same 3 bays

Each longitudinal in same 3 bays

Every 3rd longitudinal in same 3 bays

Minimum of 3 at top, middle and bottom of
tank in same 3 bays

3 webs with minimum of 3 locations on each
web, including in way of cross tie connections

Minimum of 3 brackets

Single measurement

Single measurement

3 measurements across web and 1
measurements on flange

3 measurements across web and 1
measurements on flange

5 point pattern over area of bracket

5 point pattern over approximately 2 m2 area
of webs, plus single measurements on flanges
of web frames and cross ties

5 point pattern over approximately 2 m2 area
of brackets, plus single measurements on
bracket flanges

Table 3.7.15 Thickness measurement - Double hull oil tankers - Transverse watertight and swash bulkhead structure in

cargo tanks with substantial corrosion

Structural member

Extent of measurement

Pattern of measurements

(1)Upper and lower stool, where fitted

(2)Deckhead and bottom strakes, and strakes
in way of horizontal stringers

(3) All other strakes

(4) Strakes in corrugated bulkheads

(5) Stiffeners

(6)Brackets

(7) Horizontal stringers

Transverse band within 25 mm of welded
connection to inner bottom/deck plating
Transverse band within 25 mm of welded
connection to shelf plate

Plating between pair of stiffeners at 3
locations; approximately ¥4, V2 and 3% width of
tank.

Plating between pair of stiffeners at middle
location

Plating for each change of scantling at centre
of panel and at flange of fabricated
connection

Minimum of 3 typical stiffeners

Minimum of 3 at top, middle and bottom of
tank

All stringers with measurements at both ends
and middle

5 point pattern between stiffeners over 1 m
length

5 point pattern between stiffeners over 1 m
length

Single measurement

5 point pattern over approximately 1 m2 of
plating

For web, 5 point pattern over span between
bracket connections (2 measurements across
web at each bracket connection and 1 at
centre of span). For flange, single
measurement at bracket toe and at centre of
span

5 point pattern over area of bracket

5 point pattern over 1 m? area, plus single
measurements near bracket toes and on
flanges
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[ Section 8
Special Survey - Chemical Tankers - Hull requirements

8.1 General

8.1.1 The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements, Pt 1, Ch 3, 4 Docking Surveys
and In-water Surveys - Hull and machinery requirements and Pt 1, Ch 3, 5 Special Survey - General - Hull requirements are to be
complied with as applicable.

8.1.2 In order to maintain and/or assign the ESP notation, the following requirements apply to the surveys of the hull structure
and piping systems in way of the cargo tanks, pump rooms, cofferdam, pipe tunnels, void spaces, double bottom tanks, etc. in
way of the cargo tank area and all salt-water ballast tanks.

8.2 Documentation

8.2.1 The Owner is to obtain, supply and maintain documentation on board as follows:

(@ A survey file comprising reports of structural surveys, thickness measurement and executive hull summary in accordance with
the 2011 ESP Code - International Code on the Enhanced Programme of Inspections During Surveys of Bulk Carriers and Oil
Tankers, 2011 — Resolution A.1049(27).

(b) Supporting documentation consisting of:

(i) Main structural plans of cargo tanks and ballast tanks.
(i) Previous repair history.

(iiy Cargo and ballast history.

(

ii
iv) Records of inspections by ship's personnel with reference to structural deterioration in general, leakages in bulkheads
and piping and the condition of the corrosion prevention systems, if any.

(v) Extent of use of inert gas plant and tank cleaning procedures.

=

(vi)  Any other information that may help to identify critical structural areas and/or suspect areas requiring inspection.
(vii) Survey Programme as required by Pt 7, Ch 3, 8.3 Planning for survey.

The complete documentation in Pt 7, Ch 3, 8.2 Documentation 8.2.1 is to be readily available for examination by the Surveyor and
should be used as a basis for survey.

8.2.2 The documentation is to be kept on board for the lifetime of the ship.
8.3 Planning for survey
8.3.1 A Survey Programme is to be submitted by the Owner and is to include the proposals for survey, including the means of

providing access for Close-up Survey, thickness measurement, tank testing and should take account of the information detailed in
Pt 1, Ch 3, 8.2 Documentation 8.2.1.

8.3.2 Prior to the development of the Survey Programme a Survey Planning Questionnaire is to be completed and submitted
by the Owner, see Pt 1, Ch 3, 1.6 Preparation for survey and means of access 1.6.15.

8.4 Overall Survey

8.4.1 All cargo tanks and salt-water ballast tanks including double bottom tanks, pump rooms, pipe tunnels, cofferdams and
void spaces bounding cargo tanks, deck and outer hull are to be examined, and this examination is to be supplemented by Close-
up Survey, thickness measurement and testing as applicable, to ensure that the structural integrity remains effective.

8.4.2 The examination is to be sufficient to ascertain substantial corrosion, significant deformation, fractures, damages or
other structural deterioration and, if deemed necessary by the Surveyor, suitable non-destructive examination may be required.

8.4.3 Where substantial corrosion, as defined in Pt 1, Ch 3, 1.5 Definitions, is identified and is not rectified, this will be subject
to re-examination at Annual and/or Intermediate Surveys. In the case of salt-water ballast tanks the examination will be required at
Annual Survey and Intermediate Survey. In the case of cargo tanks the examination will be required at Intermediate Surveys.

8.4.4 All cargo piping on deck, and cargo and ballast piping, within those spaces indicated in Pt 7, Ch 3, 8.4 Overall Survey
8.4.1 are to be examined and tested under working conditions to ensure that tightness and condition remain satisfactory. Special
attention is to be given to ballast piping in cargo tanks and any cargo piping in ballast tanks and void spaces.
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8.4.5 The survey of stainless steel tanks may be carried out as an Overall Survey supplemented by Close-up Survey as
deemed necessary by the Surveyor.

8.4.6 Where salt-water ballast tanks have been converted to void spaces the survey extent is to be based upon salt-water
ballast tank requirements.

8.4.7 Where provided, in association with a corrosion control CC special features notation, as defined in the Register Book,
the condition of the protective coating or corrosion prevention system of cargo tanks is to be examined.

8.4.8 The attachment to the structure and condition of anodes in tanks is to be examined.

8.4.9 Where fitted, the strums of the cargo suction pipes are to be removed or lifted to facilitate examination of the shell
plating and bulkheads in the vicinity, unless other means for visual inspection of these parts are provided.

8.5 Testing

8.5.1 The minimum ballast tank testing requirements are given in Table 3.8.1 Tank testing requirements - Chemical tankers
and, where required, the Surveyor may extend the tank testing if deemed necessary. Other arrangements for cargo tank testing
will be considered on application. The remaining requirements for tank testing, as applicable, are given in Pt 17, Ch 3, 5.3
Examination and testing 5.3.5.

8.5.2 The minimum cargo tank testing requirements are given in Table 3.8.1, boundaries of cargo tanks are to be tested to the
highest point that liquid will rise to under service conditions. Other arrangements for cargo tank testing will be considered on
application.

Cargo tank testing carried out by the ship’s crew under the direction of the Master may be accepted by the Surveyor provided the
following conditions are complied with:

a

—_
Rt

A tank testing procedure has been submitted by the Owner and reviewed by LR prior to the testing being carried out.
b) There is no record of leakage, distortion or substantial corrosion that would affect the structural integrity of the tank.

The tank testing has been satisfactorily carried out within the special survey window not more than 3 months prior to the date
of the survey on which the overall or close-up survey is completed.

The satisfactory results of the testing are recorded in the ship’s logbook.

The internal and external condition of the tanks and associated structure is found satisfactory by the Surveyor at the time of
the overall and close-up survey.

P
O
<

e

O

Table 3.8.1 Tank testing requirements - Chemical tankers

Special Survey | (Ships 5 years old) Special Survey Il and subsequent (Ships 10 years old and over)

All ballast tank boundaries All ballast tank boundaries

Cargo tank boundaries facing ballast tanks, void spaces, pipe tunnels, | All cargo tank bulkheads
pump rooms or cofferdams

8.6 Close-up Survey

8.6.1 The minimum requirements for Close-up Survey are given in Table 3.8.2 Close-up Survey - Single hull chemical tankers
(Single hull chemical tankers) and Table 3.8.3 Close-up Survey - Double hull chemical tankers (Double hull chemical tankers).
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Table 3.8.2 Close-up Survey - Single hull chemical tankers

Special Survey |

(Ships 5 years old)

Special Survey |l

(Ships 10 years old)

Special Survey Il

(Ships 15 years old)

(Ships 20 years old and over)

Special Survey IV

One web frame ring in a
ballast wing tank, see Note
;

One deck transverse in a
cargo tank or on deck, see
Note 2

One transverse bulkhead
in a ballast tank, see Note
3

One transverse bulkhead
in a cargo wing tank, see
Note 3

One transverse bulkhead
in a cargo centre tank, see
Notes 3 and 5

All web frame rings in a
ballast wing tank or double
bottom ballast tank, see
Note 1

One deck transverse in
each remaining ballast tank
or on deck, see Note 2

One deck transverse in a
cargo wing tank or on
deck, see Note 2

One deck transverse in
two cargo centre tanks or
on deck, see Note 2

Both transverse bulkheads
in a ballast wing tank, see
Note 4

One transverse bulkhead
in remaining ballast tank,
see Note 3

One transverse bulkhead
in a cargo wing tank, see
Note 3

One transverse bulkhead
in two cargo centre tanks,
see Notes 3 and 5

All web frame rings in all
ballast tanks, see Note 1

All web frame rings in a
cargo wing tank, see Note
1

One web frame ring in
each remaining cargo tank,
see Note 1

All transverse bulkheads —
in all cargo and ballast
tanks, see Notes 4

—

As Special Survey lll

Additional transverse areas
if deemed necessary by
the Surveyor

Note 6. Ballast tank includes peak tanks.

Note 1. Complete transverse web frame ring including adjacent structural members.

Note 3. Transverse bulkhead lower part including girder system and adjacent structural members.

Note 2. Deck transverse including adjacent deck structural members (or external structure on deck in way of the tank).

Note 4. Transverse bulkhead complete, including girder system and adjacent members, and adjacent longitudinal bulkhead structure.

Note 5. Where there are no centre tanks, the transverse bulkheads in wing tanks are to be subject to Close-up Survey.
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Table 3.8.3 Close-up Survey - Double hull chemical tankers
Special Survey |lI Special Survey IV
Special Survey | Special Survey |l
(Ships 15 years old) (Ships 20 years old and over)
(Ships 5 years old) (Ships 10 years old)
1) One web frame ring in a (1) All web frame rings in a (1) All web frame rings in all (1) As Special Survey lll
ballast double hull tank, ballast wing tank or ballast ballast tanks, see Note 1
see Notes 1 and 9 double hull tank, see Notes
1and9
) One deck transverse in a ) The knuckle area and the | (2) All web frame rings in a ) Additional transverse areas
cargo tank or on deck, see upper part (approx. 3 m) of cargo wing tank, see Note if deemed necessary by
Note 2 one web frame ring in each 7 the Surveyor
remaining ballast tank, see
Note 6
) One transverse bulkhead ©)) One deck transverse in ©)) One web frame ring in
in a ballast tank, see Note two cargo tanks, see Note each remaining cargo tank,
5 2 see Note 7
4) One transverse bulkhead (4) One transverse bulkhead (4) All transverse bulkheads —
in a cargo wing tank, see in each ballast tank, see in all cargo and ballast
Note 3 Note 5 tanks, see Note 4 and 5
5) One transverse bulkhead 5) One transverse bulkhead
in a cargo centre tank, see in a cargo wing tank, see
Notes 3 and 8 Note 3
6) One transverse bulkhead
in two cargo centre tanks,
see Notes 3 and 8

Note 1. Web frame ring in a ballast tank includes the vertical web in side tank, hopper web in hopper tank, floor in double bottom tank and
deck transverse in a double deck tank (where fitted) and adjacent structural members. In peak tanks, a web frame means a complete
transverse web frame ring, including adjacent structural members.

Note 2. Deck transverse including adjacent deck structural members (or external structure on deck in way of the tank), where applicable.

Note 3. Transverse bulkhead lower part in cargo tanks, including girder system and adjacent structural members (including longitudinal
bulkheads) and internal structure of lower stools, where fitted.

Note 4. Transverse bulkhead complete in cargo tanks, including girder system, adjacent structural members (including longitudinal bulkheads)
and internal structure of lower and upper stools, where fitted.

Note 5. Transverse bulkhead complete in ballast tanks, including girder system and adjacent structural members including longitudinal
bulkheads, girders in double bottom tanks, inner bottom plating, hopper side, connecting brackets.

Note 6. The knuckle area and the upper part (approximately 3 m), including adjacent structural members. Knuckle area is the area of the web
frame around the connections of the sloping hopper plating to the inner hull bulkhead and the inner bottom plating, up to 2 m from the corners
both on the bulkhead and the double bottom.

Note 7. Web frame ring in a cargo tank includes deck transverse, longitudinal bulkhead vertical girder and cross ties, where fitted, and adjacent
structural members.

Note 8. Where there are no centre tanks, the transverse bulkheads in wing tanks are to be subject to Close-up Survey.
Note 9. Double hull tank includes double bottom and side tank even though these tanks may be separate.

Note 10. Ballast tank includes peak tanks.

8.6.2 The Surveyor may extend the Close-up Survey, if deemed necessary, taking into account the maintenance of the tanks
under survey, the condition of the corrosion prevention system, and the following:
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(@ Structural arrangements or details which have suffered defects in similar spaces or on similar ships.
(o) Spaces which have structures approved with reduced scantlings in association with an approved corrosion control system.

8.6.3 For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 1, Ch 3, 1.5 Definitions, the
extent of Close-up Surveys may be specially considered.

8.7 Thickness measurement

8.7.1 The minimum requirements for thickness measurements are given in Table 3.8.4 Thickness measurement - Single and
double hull chemical tankers, see also Pt 1, Ch 3, 5.6 Thickness measurement.
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Table 3.8.4 Thickness measurement -

Single and double hull chemical tankers

Special Survey |
(Ships 5 years old)

Special Survey Il
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(7)1 section of deck plating for the full beam of
the ship within 0,5L amidships (in way of a
ballast tank, if any)

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
accordance with Table 3.8.3 Close-up Survey -
IDouble hull chemical tankers

(3) Critical areas, as required by the Surveyor

(1) Within the cargo area:

(@)
(o)

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
accordance with Table 3.8.3 Close-up Survey -
Double hull chemical tankers

Each deck plate
2 transverse sections

(3) Selected wind and water strakes outside
the cargo area

Special Survey |l
(Ships 10 years old)

(4) All wind and water strakes within the cargo
area

(7) Within the cargo area:
(a) Each deck plate
(b) 1 transverse section

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
laccordance with Table 3.8.3 Close-up Survey -
IDouble hull chemical tankers

(3) Selected wind and water strakes outside
the cargo area

(4) Critical areas, as required by the Surveyor

(5) All transverse webs with associated plating
and longitudinals, and the transverse bulkhead
complete in the fore peak tank and aft peak
tank, see Notes 1 and 4

(6) Critical areas, as required by the Surveyor

(1) Within the cargo area:

(@ Each deck plate
(b) 3 transverse sections
(c) Each bottom plate

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
laccordance with Table 3.8.3 Close-up Survey -
Double hull chemical tankers

(B)All wind and water strakes over the full
length of the ship, port and starboard

(4) Remaining exposed main deck plating not
iconsidered in item (1) and representative
lexposed superstructure deck plating (i.e.
lpoop, bridge and forecastle deck)

(5) All transverse webs with associated plating
land longitudinals, and the transverse bulkhead
icomplete in the fore peak tank and aft peak
tank, see Notes 1 and 4

(6) All keel plates outside the cargo tank
length. Also additional bottom plates in way of
icofferdams, machinery space and aft end of
tanks

(7) Plating of seachests. Also side shell plating
in way of overboard discharges, as considered
necessary by the Surveyor

(8) Critical areas, as required by the Surveyor

Note 1. For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 7, Ch 3, 1.5 Definitions, the extent of thickness
measurements may be specially considered, but not dispensed with in its entirety.

Note 2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed by deck plating measurements.
Note 3. Where two or three transverse sections are required to be measured, at least one is to include a ballast tank within 0,5L amidships.

Note 4. Transverse bulkhead complete including stiffening system.

8.7.2

In areas where substantial corrosion, as defined in Pt 7, Ch 3, 1.5 Definitions, has been noted, then additional

measurements are to be carried out, as applicable, in accordance with Table 3.8.5 Thickness measurement - Single and double
hull chemical tankers - Bottom, inner bottom and hopper structure with substantial corrosion, Table 3.8.6 Thickness measurement
- Single and double hull chemical tankers - Deck structure with substantial corrosion, Table 3.8.7 Thickness measurement - Single
and double hull chemical tankers - Side shell and longitudinal bulkheads with substantial corrosion and Table 3.8.8 Thickness
measurement - Single and double hull chemical tankers - Transverse watertight bulkheads and swash bulkheads with substantial
corrosion to determine the full extent of the corrosion pattern. The survey will not be considered complete until these additional
thickness measurements have been carried out.
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Table 3.8.5 Thickness measurement - Single and double hull chemical tankers - Bottom, inner bottom and hopper structure

with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

Bottom, inner bottom and hopper
plating

Minimum of 3 bays across double bottom
tank, including aft bay. Measurement
around and under all suction strums

5 point pattern for each panel between
longitudinals and floors

(2) Bottom, inner bottom and hopper Minimum of 3 longitudinals in each bay | 3 measurements in line across flange and
longitudinals where bottom plating measured 3 measurements on vertical web
(8) Bottom girders, including watertight | At the fore and aft watertight floors and in | Vertical line of single measurements on
girders centre of tanks girder plating with 1 measurement
between each panel stiffener, or a
minimum  of 3 measurements. 2
measurements across face flat (if fitted)
(4) Bottom floors, including watertight 3 floors in bays where bottom plating | 5 point pattern over 2 m? area
floors measured, with measurements at both
ends and middle
(5) Hopper web frame ring 3 floors in bays where bottom plating |5 point pattern over 1 m2 of plating.
measured Single measurements on flange
(6) Hopper transverse watertight (i) Lower % of bulkhead () 5 point pattern over 1 m? of plating
bulkhead or swash bulkhead
. . . 5 )
(i) Upper % of bulkhead (i) 5 point pattern over 2 m# of plating
(iii) ~ Stiffeners (minimum of 3) (i) For web, 5 point pattern over span (2
measurements across web at each
end and 1 at centre of span). For
flange, single measurement at each
end and centre of span
(7) Panel stiffening Where applicable Single measurements
Table 3.8.6 Thickness measurement - Single and double hull chemical tankers - Deck structure with substantial corrosion
Structural member Extent of measurement Pattern of measurement
(1) Deck plating 2 transverse bands across tank Minimum of 3 measurements per plate per
band
(2) Deck longitudinals Every 3rd longitudinal in each of 2 bands with | 3 measurements in line vertically on webs and
a minimum of 1 longitudinal 2 measurements on flange (if fitted)
(3) Deck girders and brackets At the fore and aft transverse bulkhead, | Vertical line of single measurements on web
bracket toes and in centre of tanks plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements. 2 measurements  across
flange. 5 point pattern on girder/bulkhead
brackets
(4) Deck transverse webs Minimum of 2 webs, with measurements at |5 point pattern over 1 m? area. Single
both ends and middle of span measurements on the flange
(5) Vertical web and transverse bulkhead | Minimum of 2 webs, and both transverse 5 point pattern over 1 m2 area
in wing ballast tank (2 m from deck) — | bulkheads
for double hull chemical tankers
(6) Panel stiffening Where applicable Single measurements
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Table 3.8.7 Thickness measurement - Single and double hull chemical tankers - Side shell and longitudinal bulkheads with

substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Side shell and longitudinal bulkhead
plating:

(i) Top and bottom strakes, and strakes

in way of horizontal girders

(i) Al other strakes

(2) Side shell and longitudinal bulkhead

longitudinals on:

(i) Top and bottom strakes

(i) Al other strakes

(8) Longitudinals — brackets

(4) Vertical web and transverse bulkheads of
double side tanks (excluding deckhead
area):

(i) Strakes in way of horizontal girders

(i) Other strakes

(5) Web frames and cross ties for other tanks
than double side tanks

(6) Horizontal girders

(7) Panel stiffening

(i) Plating between each pair of
longitudinals in a minimum of 3 bays
(along the tank)

(ii) Plating between every 3rd pair of
longitudinals on same 3 bays

(i) Each longitudinal in same 3 bays

(ii) Every 3rd longitudinal in same 3 bays

Minimum of 3 at top, middle and bottom of
tank in same 3 bays

(i) Minimum of 2 webs and both
transverse bulkheads

(ii) Minimum of 2 webs and both
transverse bulkheads

3 webs with minimum of 3 locations on each
web, including in way of cross tie connections
and lower end bracket

Plating on each girder in a minimum of 3 bays

Where applicable

(i) Single measurements

(ii) Single measurements

(i) 3 measurements across web and 1
measurement on flange

(ii) 3 measurements across web and 1
measurement on flange

5 point pattern over area of bracket

i) 5 point pattern over approximately 2
m?2 area

(ii) 2 measurements between each pair
of vertical stiffeners

5 point pattern over approximately 2 m2 area
of webs, plus single measurements on flanges
of web frame and cross ties

2 measurements between each pair of
longitudinal girder stiffeners

Single measurements
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Table 3.8.8 Thickness measurement - Single and double hull chemical tankers - Transverse watertight bulkheads and swash
bulkheads with substantial corrosion

Structural member Extent of measurement Pattern of measurement
1) Upper and lower stool, where fitted Transverse band within 25 mm of welded 5 point pattern between stiffeners over 1 m
connection to inner bottom/deck plating length
Transverse band within 25 mm of welded
connection to shelf plate
(2] Top and bottom strakes, and strakes | Plating between pair of stiffeners at 5 point pattern between stiffeners over 1 m
in way of horizontal stringers length
. . 1 1 3 .
3 locations; approximately 37 and 7 width
of tank
) All other strakes Plating between pair of stiffeners at middle Single measurement
location
4) Strakes in corrugated bulkheads Plating for each change of scantling at centre | 5 point pattern over approximately 1 m? of
of panel and at flange of fabricated plating
connection
5) Stiffeners Minimum of 3 typical stiffeners For web, 5 point pattern over span between
bracket connections (2 measurements across
web at each bracket connection and 1 at
centre of span). For flange, single
measurement at bracket toe and at centre of
span
6) Brackets Minimum of 3 at top, middle and bottom of 5 point pattern over area of bracket
tank
(7) Horizontal stringers All stringers with measurements at both ends | 5 point pattern over 1 m? area, plus single
and middle measurements near bracket toes and on
flanges
8 Deep webs and girders Measurements at toe of bracket and centre of | For webs, 5 point pattern over 1 m? area. 3
span measurements across face flat
8.8 Ships over 10 years old
8.8.1 Selected steel cargo pipes outside cargo tanks and ballast pipes passing through cargo tanks are to be:

(@ Thickness measured at random or selected pipe lengths to be opened for internal inspection.
(b) Pressure tested to the maximum working pressure.

Note Special attention is to be given to cargo/slop discharge piping through ballast tanks and void spaces.

| Section 9
Ships for liquefied gases

9.1 General

9.1.1 The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements to Pt 1, Ch 3, 7 Special Survey -
Oil tankers (including ore/oil ships and ore/bulk/oil ships) - Hull requirements are to be complied with, as applicable.

9.1.2 Prior to the inspection of cargo tanks, surrounding spaces, associated piping, fittings and equipment, etc. the respective
items are to be cleaned and thoroughly cleared of gas. Every precaution is to be taken to ensure safety during inspection.
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9.1.3 The following documentation, as applicable, is to be available on board the ship:

(@ Relevant instruction and information material such as cargo handling plans, filling limit information, cooling down procedures,
etc.

(b) A copy of the 18 Rules and Regulations for the Construction and Classification of Ships for the Carriage of Liquefied Gases in
Bulk, July 2015.

(c) Test records of secondary barrier.

(d) Loading and stability information, including damage stability.

9.1.4 For requirements of Special Survey for electrical equipment, see Pt 1, Ch 3, 14 Electrical equipment.

9.2 Annual Surveys - Basic requirements

9.2.1 The Annual Survey is preferably to be carried out during a loading or discharging operation. Access to cargo tanks or
inerted hold spaces, necessitating gasfreeing/ aerating will normally not be necessary unless required by the Regulations.

9.2.2 The ship's log and operational records for the cargo containment system covering the period from the previous survey
are to be examined. Any malfunction of the system entered in the log is to be investigated, the cause ascertained, and that part of
the system at fault is to be found or placed in good order.

9.2.3 Instrumentation and safety systems are to be surveyed as follows:

(@ The instrumentation of the cargo installations with regard to pressure, temperature and liquid level is to be verified in good
working order by one or more of the following methods:

(i)  Visual external examination.

(i)  Comparing of read outs from different indicators.

(iiy  Consideration of read outs with regard to the actual cargo and/or actual conditions.
(

(

=

iv) Examination of maintenance records with reference to cargo plant instrumentation maintenance manual.

v)  Verification of calibration status of the measuring instruments.

The low level, high level, and overfill alarms are to be examined and tested to ascertain that they are in working order.
The alarms associated with the following are to be tested as applicable:

Sz

(i)  Cargo tank high and low pressure.
(i) Cargo tank temperature.

(iiy  Cargo hold pressure.

(iv) Interbarrier space pressure.

(

(

(

=

=

Inner hull temperature.
vi)  Secondary barrier temperature.
vi) Cargo Hold or Interbarrier bilge level detection.

(d) Control devices for the cargo containment systems and cargo handling equipment, together with any associated shutdown
and/or interlock, are to be checked under simulated working conditions and, if necessary, recalibrated. Such safety systems
include but are not limited to:

(i)  Cargo tank overfill protection including cargo pump, compressor and other cargo machinery automatic shutdown.
(i) Cargo pump, compressor and other cargo machinery shutdown on low cargo tank pressure or cargo tank and
interbarrier/hold space differential pressure.

(i)  Cargo pump automatic shutdown on low level or current;

(e) The emergency shutdown system is to be tested, without flow in the pipe lines, to verify that the system will cause the cargo
pumps, compressors and other cargo machinery, as applicable, to stop.

()  Consideration will be given to the acceptance of simulated tests, provided that they are carried out at the cargo temperature,
or comprehensive maintenance records, including details of tests held, in accordance with the cargo plant instrumentation
maintenance manual.

9.2.4 Cargo gas leakage detection systems are to be examined and tested to ascertain that they are in working order and
calibrated using sample gas.

9.2.5 Inert gas/dry air installations including the means for prevention of backflow of cargo vapour to gas-safe spaces are to
be verified as being in satisfactory operating condition.

9.2.6 Ventilation systems and air locks in working spaces are to be checked for satisfactory operation.
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9.2.7 Cargo pipeling, valves and fittings are to be generally examined, with special reference to expansion bellows, supports
and vapour seals on insulated pipes. It is to be verified that all accessible cargo piping systems are electrically bonded to the hull.

9.2.8 Portable and/or fixed drip trays, or insulation for deck protection in the event of cargo leakage, are to be examined for
condition.

9.2.9 The means for accomplishing gas tightness of the wheelhouse doors and windows is to be examined. All windows and
side-scuttles within the area required to be of the fixed type (non-opening) are to be examined for gas tightness. The closing
devices for all air intakes and openings into accommodation spaces, service spaces, machinery spaces, control stations and
approved openings in superstructures and deckhouses facing the cargo area or bow and stern loading/unloading arrangements
are to be examined. For ships carrying toxic gases such devices should be capable of being operated from inside the space.

9.2.10  Venting systems, including protection screens if provided, for the cargo tanks, inter-barrier spaces and hold spaces are
to be visually examined externally. It is to be verified that the cargo tank relief valves are sealed and that the certificate for the relief
valves opening/closing pressures is on board the ship.

9.2.11 Mechanical ventilation fans in gas hazardous zones and spaces are to be visually examined. Adequate spare parts
should be carried for each type of fan installed.

9.2.12  Electrical equipment, cables and supports in gas hazardous zones and spaces shall be examined as far as practicable.
Alarms and safety systems associated with pressurised lighting systems and any safety device associated with nonsafe type
electrical equipment that is protected by air-locks are to be verified.

9.2.13  Heating arrangements, if fitted, for cofferdams and other spaces shall be verified in good working order.
9.2.14  All accessible gas-tight bulkhead penetrations including gas-tight shaft sealings are to be visually examined.
9.2.15  The sealing arrangements for tanks or tank domes penetrating decks or tank covers are to be externally examined.

9.2.16  The survey is to consist of an examination for the purpose of ensuring, as far as practicable, that the hull and piping are
maintained in a satisfactory condition.

(@ The examination of the hull and piping is to include the following:

e hull plating and closing appliances as far as can be seen
e watertight penetrations as far as practicable

e weather decks

e flame screens on vents to all bunker tanks

. bunker and vent piping systems

(b) The examination of the cargo pump rooms and compressor rooms and, as far as practicable, pipe tunnels if fitted is to
include the following:

e all pump room and compressor room bulkheads for signs of leakage or fractures and, in particular, the sealing arrangements
of all penetrations of pump room and compressor room bulkheads

. condition of all piping systems (for cargo piping systems, see Pt 1, Ch 3, 9.2 Annual Surveys — Basic requirements 9.2.7).

9.2.17  The Surveyor is to carry out an examination and thickness measurement of structure identified at the previous Special
Survey or Intermediate Survey as having substantial corrosion, as defined in Pt 7, Ch 3, 1.5 Definitions. The extent of thickness
measurements is to be increased in accordance with Table 3.9.4 Thickness measurement - Ships for liquefied gases - Structural
areas with substantial corrosion to determine the full extent of the corrosion pattern. The survey will not be considered complete
until these additional thickness measurements have been carried out.

9.3 Annual Surveys - Reliquefaction/refrigeration equipment

9.3.1 Where reliquefaction or refrigeration equipment for cargo temperature and pressure control is fitted, the following are to
be examined, so far as practicable:

(@ The machinery under working conditions.

(b) The shells of all pressure vessels in the system, externally. Insulation need not be removed for this examination, but any
deterioration of insulation or evidence of dampness which could lead to external corrosion of the vessels or their connections,
is to be investigated.

(c) Primary refrigerant gas and liquid pipes, cargo vapour and liquid condensate pipes and condenser cooling water pipes.
Insulation need not be removed, but any deterioration or evidence of dampness is to be investigated.

(d) The reliquefaction/refrigeration plant spare gear.
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9.3.2 Reference should be made to the Special Survey requirements for guidance on Continuous Survey arrangements.
9.4 Annual Surveys - Methane burning equipment and other equipment components

9.4.1 The following components are to be generally examined externally. If insulation is fitted, this need not be removed, but
any deterioration of insulation, or evidence of dampness which could lead to external corrosion of the vessels or their connections,
is to be investigated:

(@ Heat exchangers and pressure vessels for use with methane burning in boilers or machinery.
(b) Cargo heaters, vaporisers, masthead heaters and other miscellaneous pressure vessels.

9.4.2 Controls and interlocks are to be checked.

9.4.3 Alarm systems are to be checked to ascertain that they are in working order.

944 Exhaust fans and/or pressurising system for gas trunking are to be tested.
9.5 Annual Surveys - Cargo containment systems
9.5.1 Where the insulation arrangement is such that the insulation cannot be examined, the surrounding structures of wing

tanks, double bottom tanks and cofferdams are to be examined for cold spots, prior to the survey. This examination is to be held
at a convenient cargo discharge operation with the cargo tanks loaded at approximately the minimum notation temperature.

9.5.2 On application by the Owner, consideration will be given to the cold spot examination, where applicable, being carried
out by the ship's staff.

9.5.3 When tests are required after repairs, independent cargo tanks, other than independent tanks type C, are to be tested
by hydraulic or hydropneumatic means as appropriate. Test heads and pressures should be as defined in Part E - Tank Types of
the Rules and Regulations for the Construction and Classification of Ships for the Carriage of Liquefied Gases in Bulk. Cargo tanks
of the membrane or semi-membrane type are to be tested by means of a detectable gas in the inter-barrier spaces and
discolouring paint on the weld seams of the cargo tanks wall, or other suitable means. Independent cargo tanks of type C are to
be tested hydraulically at 1,25 times the approved maximum vapour pressure.

9.5.4 For membrane containment systems, the Surveyor is to receive confirmation from the Master that the nitrogen control
system for insulation and inter-barrier spaces is operating normally.

9.6 Intermediate Surveys

9.6.1 The Intermediate Survey intends to supplement the Annual Survey by testing cargo handling installations with related
automatic control, alarm and safety systems for correct functioning. The Intermediate Survey is preferably to be carried out with
the ship in a gas-free condition. The extent of the testing required for the Intermediate Survey will normally be such that the survey
cannot be carried out during a loading or discharging operation.

9.6.2 In addition to the requirements for Annual Survey and the requirements of Pt 1, Ch 3, 3.2 Intermediate Surveys 3.2.1,
the following are to be dealt with as applicable:

a) Examination of means for draining the vent piping system.

b) \Verification that pipelines and cargo tanks are electrically bonded to the hull.

c) Verification that the heating arrangements, if any, for steel structures are satisfactory.

d) Where required by the manufacturer's maintenance instructions, cargo tank and inter-barrier space pressure and vacuum
relief valve settings are to be checked and adjusted as required. Cargo tank pressure relief valve harbour settings are also to
be checked, if applicable. Cargo tank pressure relief valves are to lift at a pressure not more than the percentage given below,
above the maximum vapour pressure for which the tanks have been approved.

—_~ e~ =

e For0to 1,5bar (0to 1,5 kgf/cm?2), 10 per cent.

e For1,5t03,0bar (1,5 to 3,0 kgf/cm?), 6 per cent.

e For pressures exceeding 3,0 bar (3,0 kgf/cm?), 3 per cent.

e Valves may be removed from the tanks for the purpose of checking.

(e) A General Examination within the zones and spaces deemed as hazardous, such as cargo compressor rooms and spaces
adjacent to and zones above cargo areas, for defective and non-certified safe-type electrical equipment, improperly installed,
defective and dead wiring. An electrical insulation resistance test of the circuits terminating in, or passing through the
hazardous zones and spaces, is to be carried out. If the ship is not in a gas free condition the results of previously recorded
test readings may be accepted.
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9.6.3 For ships over 5 years of age and up to 10 years of age, an overall survey of representative ballast tanks is to be carried
out. Where a hard protective coating is found to be in POOR condition, as defined in Pt 1, Ch 3, 1.5 Definitions, where a soft or
semi-hard coating has been applied or where a protective coating was not applied from the time of construction, the survey is to
be extended to other ballast tanks of the same type.

9.6.4 For ships over 10 years of age, an overall survey of all ballast tanks is to be carried out.

(@ If such examinations reveal no visible structural defects, the examination may be limited to verification that the corrosion
prevention system remains in GOOD or FAIR condition.

(o) The condition of the corrosion prevention system identified during the Survey may result in the tanks being subject to further
examination at Annual Surveys, in accordance with Pt 7, Ch 3, 2.2 Annual Surveys 2.2.28. For independent double bottom
ballast tanks, the examination at Annual Surveys will be at the discretion of the Surveyor.

9.6.5 The minimum requirements for Close-up Survey are given in Table 3.9.7 Ships for liquified gases - Intermediate Suveys.

Table 3.9.1 Ships for liquified gases - Intermediate Suveys

Ships between 10 and 15 years old Ships greater than 15 years old

(1) Close-up survey of all web frames and both transverse bulkheads (1) Close-up survey of all web frames and both transverse bulkheads
in a representative ballast tank, see Note 2 and 3. in a two representative ballast tanks, see Notes 2 and 3.

(2) Close-up survey of the upper part of one web frame in one other
representative ballast tank.

(8) Close-up survey of one transverse bulkhead in one other
representative ballast tank, see Note 3.

Note 1. Ballast tanks include topside, double hull side, double bottom, hopper side, or any combined arrangement of the aforementioned, and
peak tanks where fitted.

Note 2. Complete transverse web frame including adjacent structural members.
Note 3. Transverse bulkhead complete, including girder system and adjacent structural members and adjacent longitudinal bulkhead structure.

Note 4. For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 7, Ch 3, 1.5 Definitions, the extent of Close-up
Survey may be specially considered.

Note 5. The Surveyor may extend the Close-up Survey, if deemed necessary, taking into account the maintenance of the tanks under survey,
the condition of the corrosion prevention system, the structural arrangements or details which have suffered defects in similar spaces or on
similar ships and tanks having structures approved with reduced scantlings.

Note 6. For ships having independent cargo tanks of Type C, with a midship section similar to that of a general cargo ship, the extent of Close-
up Survey may be specially considered.

9.7 Special Survey | (ships five years old) — General requirements

9.7.1 The requirements of Pt 1, Ch 3, 9.1 General to Pt 1, Ch 3, 9.6 Intermediate Surveys are to be complied with.

9.7.2 The requirements for Close-up Survey and thickness measurement are given in Pt 7, Ch 3, 9.72 Close-up Survey and Pt
1, Ch 3, 9.13 Thickness measurement.

9.7.3 All cargo tanks are to be examined internally, also externally so far as practicable, particular attention being paid to the
plating in way of supports of securing arrangements, tower structures, seatings and pipe connections, also to sealing
arrangements in way of the deck penetrations. Provided that the structural examination is satisfactory, that the gas leakage
monitoring systems have been found to be operating satisfactorily and that the voyage records have not shown any abnormal
operation, cargo tanks do not require to be hydraulically tested. The primary membranes of 'Gas Transport' design should be
examined with the primary insulation space under a vacuum of at least -500 mbar gauge. For ‘Moss Type' LNG cargo tanks, the
Structural Transition Joints (STJ) are to be examined at the port, starboard, forward and aft locations. Insulation is to be removed
as required. Non-destructive testing may be required where considered necessary. For membrane containment systems with
corrugated primary barriers, in view of the sloshing loads experienced in service, measurements should, if required, be taken inside
the cargo tanks of deformations of the primary barrier corrugations in order to assess the condition of the containment system in
accordance with the system designer’s procedures as approved by LR.

9.74 The non-destructive testing of cargo tanks is to be carried out as follows:
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(@ Non-destructive testing is to supplement cargo tank inspection with special attention to be given to the integrity of the main
structural members, tank shell and highly stressed parts, including welded connections as deemed necessary by the
Surveyor. The following items are, inter alia, considered as highly stressed parts:

i) Cargo tanks supports and anti-rolling/antipitching devices;

i) Web frames or stiffening rings;

i)~ Swash bulkhead boundaries;

iv) Dome and stump connections to tank shell;

v)  Foundations for pumps, towers, ladders, etc.;

vi)  Pipe connections.

(b) For independent tanks of Type B, the extent of non-destructive testing shall be as given in the programme specially prepared
for the cargo tank design.

(c) Independent cargo tanks of Type C are to be subjected to non-destructive testing of the plating in way of supports and also
at selected lengths of welds. Where such testing raises doubt as to the structural integrity, a hydraulic test should be carried
out at 1,25 times the approved maximum vapour pressure. Alternatively, consideration will be given to pneumatic testing
under special circumstances, provided full details are submitted for approval.

(d) At each alternate Special Survey (i.e. SSlI, SSIV and so on), all independent cargo tanks of Type C are to be either:

=

(
(
(
(
(
(

()  Hydraulically or hydro-pneumatically tested to 1,25 times MARVS, followed by non-destructive testing in accordance
with paragraph Pt 1, Ch 3, 9.7 Special Survey | (ships five years old) — General requirements 9.7.4 above, or,

(i)  Subjected to a thorough, planned, non-destructive testing. This testing is to be carried out in accordance with a
programme specially prepared for the tank design. If a special programme does not exist, the following applies:

e  cargo tank supports and anti-rolling/anti-pitching devices;

. stiffening rings;

. Y-connections between tank shell and a longitudinal bulkhead of bi-lobe tanks;
e swash bulkhead boundaries;

. dome and sump connections to the tank shell;

e foundations for pumps, towers, ladders etc.;

o pipe connections.

At least 10 per cent of the length of the welded connections in each of the above mentioned areas is to be tested. This testing is
to be carried out internally and externally as applicable. Insulation is to be removed as necessary for the required non-destructive
testing.

9.7.5 Deck mounted cargo storage tanks are to be examined in the same manner as main cargo tanks.

9.7.6 For membrane containment systems, a tightness test of the primary and secondary barrier shall be carried out in
accordance with the system designer's procedures and acceptance criteria as approved by LR. Low differential pressure tests
may be used for monitoring the cargo containment system performance, but are not considered an acceptable test for the
tightness of the secondary barrier. For membrane containment systems with glued secondary barriers, if the designer’s threshold
values are exceeded, an investigation is to be undertaken and additional testing such as thermographic or acoustic emissions
testing should be carried out.

9.7.7 Where a cargo tank or the hull structure is insulated and the insulation is accessible, the insulation should be examined
externally, together with any vapour or protective barrier, and sections removed for examination, if considered necessary by the
Surveyor. Special attention should be given to insulation in way of chocks, supports and keys. Portions of the insulation are also to
be removed, if required by the Surveyor, to enable the condition of the plating to be ascertained. Where the insulation is not
accessible, see Pt 1, Ch 3, 9.5 Annual Surveys — Cargo containment systems 9.5.1.

9.7.8 Cargo tank internal pipes and fittings are to be examined, and all valves and cocks in direct communication with the
interiors of the tanks are to be opened out for inspection and the connection pipes are to be examined internally, so far as
practicable.

9.7.9 Relief valves are to be surveyed as follows:

(@ The pressure relief valves for the cargo tanks are to be opened for examination, adjusted, function tested, and sealed. If the
cargo tanks are equipped with relief valves with non-metallic membranes in the main or pilot valves, such non-metallic
membranes are to be replaced.
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(o) Pressure relief valves are subsequently to be adjusted to lift at a pressure in accordance with Pt 7, Ch 3, 9.6 Intermediate
Surveys 9.6.2. Relief valve harbour settings are to be checked, if applicable. Valves may be removed from the shell for the
purpose of making this adjustment under pressure of air or other suitable gas.

() Where a proper record of continuous overhaul and retesting of individually identifiable relief valves is maintained,
consideration will be given to acceptance on the basis of opening, internal examination, and testing of a representative
sampling of valves, including each size and type of liquefied gas or vapour relief valve in use, provided there is logbook
evidence that the remaining valves have been overhauled and tested since crediting of the previous Special Survey.

(d) Relief valves on cargo gas and liquid pipelines are to have their pressure settings checked. The valves may be removed from
the pipelines for this purpose. At the Surveyor's discretion a sample of each size and type of valve may be opened for
examination and testing.

9.7.10  All cargo pumps, cargo booster pumps and cargo vapour pumps are to be opened out for examination. If requested by
the Owner, these items may be examined on a Continuous Survey basis, provided the interval between examination of each item
does not exceed five years. Pumping systems for inter-barrier spaces are to be checked and verified to be in good working order.

9.7.11 Piping for cargo and process systems including valves, actuators and compensators are to be opened for examination.
Insulation may need to be removed, as deemed necessary, to ascertain the condition of the piping. If any doubt exists regarding
the integrity of the piping based upon visual examination then, where deemed necessary by the Surveyor, a pressure test at 1,25
times MARVS for the pipeline is to be carried out. The complete piping systems are to be tested for leaks after re-assembly.

9.7.12  Equipment for the production of inert gas is to be examined and shown to be operating satisfactorily within the gas
specification limits. Pipelines, valves, etc. for the distribution of the inert gas are to be generally examined. Pressure vessels for the
storage of inert gas are to be examined internally and externally and the securing arrangements are to be specially examined.
Pressure relief valves are to be demonstrated to be in good working order. Liquid nitrogen storage vessels are to be examined, so
far as practicable, and all control equipment, alarms and safety devices are to be verified as operational.

9.7.183  Gastight bulkhead shaft seals are to be opened out so that the sealing arrangements may be checked.
9.7.14  Sea connections associated with the cargo handling equipment are to be opened out when the ship is in dry-dock.

9.7.15  The arrangements for discharging the cargo overboard in an emergency are to be checked.
9.8 Special Survey | (ships five years old) — Reliquefaction/refrigeration equipment

9.8.1 Each reciprocating compressor is to be opened out. Cylinder bores, pistons, piston rods, connecting rods, valves and
seats, glands, relief devices, suction filters and lubricating arrangements are to be examined. Crankshafts are to be examined, but
crankcase glands and the lower half of main bearings need not be exposed if the Surveyor is satisfied with the alignment and
wear.

9.8.2 Where other than reciprocating-type compressors are fitted, or where there is a program of replacement instead of
surveys on board, alternative survey arrangements will be considered. Each case will be given individual consideration.

9.8.3 The water end covers of condensers are to be removed for examination of the tubes, tubeplates and covers.

9.84 Refrigerant condenser cooling water pumps, including standby pump(s) which may be used on other services, are to be
opened out for examination.

9.8.5 Where a pressure vessel is insulated, sufficient insulation is to be removed, especially in way of connections and
supports, to enable the vessel's condition to be ascertained.

90.8.6 Insulated pipes are to have sufficient insulation removed to enable their condition to be ascertained. Vapour seals are to
be specially examined for their condition.

9.8.7 The Surveyor is to satisfy himself that all pressure relief valves and/or safety discs throughout the system are in good
order. No attempt, however, is to be made to test primary refrigerant pressure relief valves on board ship.

9.8.8 The items covered by Pt 1, Ch 3, 9.8 Special Survey | (ships five years old) — Reliquefaction/refrigeration equipment
9.8.1to Pt 1, Ch 3, 9.8 Special Survey | (ships five years old) — Reliquefaction/refrigeration equipment 9.8.4 may, at the request of
the Owner, be examined on a Continuous Survey basis provided the interval between examination of each item does not exceed
five years.
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9.9 Special Survey | (ships five years old) — Methane burning equipment

9.9.1 Where methane is used as fuel for main propulsion purposes, the associated compressors and heat exchangers are to
be opened out and examined as for reliquefaction/refrigeration equipment. The steam side of steam heaters is to be hydraulically
tested to 1,5 times the design pressure.

9.9.2 Methane gas pipe trunks or casings are to be generally examined and the exhaust or inerting arrangements for these
trunks are to be verified.

9.9.3 All alarms associated with the methane burning systems are to be verified.

9.10 Special Survey Il and Special Surveys thereafter (ships 10 years old and over)

9.10.1  The requirements of Pt 1, Ch 3, 9.1 General to Pt 1, Ch 3, 9.9 Special Survey | (ships five years old) — Methane burning
equipment are to be complied with.

9.10.2  Water cooled condensers in which the primary refrigerant is in contact with the shell are to have the end covers
removed and the shell pneumatically tested to a pressure equal to the designed working pressure.

9.10.3  All other pressure vessels in the reliquefaction/refrigeration system, methane burning system and other handling systems
are to be pneumatically tested to a pressure equal to the designed working pressure.

9.10.4  The requirements for Close-up Survey and thickness measurement are given in Pt 7, Ch 3, 9.12 Close-up Survey and Pt
1, Ch 3, 9.13 Thickness measurement.

9.11 Special Survey lll and Special Surveys thereafter (ships 15 years old and over)

9.11.1 The requirements of Pt 1, Ch 3, 9.1 General toPt 1, Ch 3, 9.10 Special Survey Il and Special Surveys thereafter (ships
10 years old and over) are to be complied with.

9.11.2  For independent tanks of Type B, the Owner is to submit proposals for the extent of non-destructive testing of the cargo
tanks well in advance of the Special Survey.

9.12 Close-up Survey

9.12.1  The minimum requirements for Close-up Survey are given in Table 3.9.2 Close-up Survey - Ships for liquefied gases.

9.12.2  The Surveyor may extend the Close-up Survey, if deemed necessary, taking into account the maintenance of the tanks
under survey, the condition of the corrosion prevention system and the structural arrangements or details which have suffered
defects in similar spaces or on similar ships and tanks having structures approved with reduced scantlings.

9.12.3  For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 1, Ch 3, 1.5 Definitions, the
extent of Close-up Survey may be specially considered.
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Table 3.9.2 Close-up Survey - Ships for liquefied gases

Special Survey |
(Ships 5 years old)

Special Survey |l
(Ships 10 years old)

Special Survey Il
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(1) One web frame in:

(2) a topside ballast tank

(b) a hopper side ballast tank

(c) a double hull side ballast tank
See Note 2.

(2) One transverse bulkhead in a
ballast tank, see Note 4.

(1) Al web frames in either a
topside ballast tank or a double
hull side ballast tank, see Notes 2
land 5.

(2) One web frame in each
remaining ballast tank, see Note 2.

(3) One transverse bulkhead in
each ballast tank, see Note 3.

(1) All web frames in all ballast
tanks, see Note 2.

(2) All transverse bulkheads in all
ballast tanks, see Note 3.

(1) All web frames in all ballast
tanks, see Note 2.

(2) All transverse bulkheads in all
ballast tanks, see Note 3.

peak tanks where fitted.

Note 2. Complete transverse web frame ring including adjacent structural members.

Note 1. Ballast tanks include topside, double hull side, double bottom, hopper side, or any combined arrangement of the aforementioned, and

Note 3. Transverse bulkhead complete, including girder system and adjacent structural members and adjacent longitudinal bulkhead structure.
Note 4. Transverse bulkhead lower part including girder system and adjacent structural members.
Note 5. If topside tanks and double hull side tanks are not fitted, then another ballast tank is to be selected.

Note 6. For ships having independent cargo tanks of Type C, with a midship section similar to that of a general cargo ship, the extent of Close-
up Survey may be specially considered.

9.13 Thickness measurement

9.13.1 The minimum requirements for thickness measurement are given in Table 3.9.3 Thickness measurement - Ships for
liquefied gases.

9.13.2 In areas where substantial corrosion, as defined inPt 7, Ch 3, 1.5 Definitions, has been noted, then additional

measurements are to be carried out in accordance with Table 3.9.4 Thickness measurement - Ships for liquefied gases - Structural
areas with substantial corrosionto determine the full extent of the corrosion pattern. The survey will not be considered complete
until these additional thickness measurements have been carried out.
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Table 3.9.3 Thickness measurement -

Ships for liquefied gases

Special Survey |
(Ships 5 years old)

Special Survey Il
(Ships 15 years old)

Special Survey IV and subsequent
(Ships 20 years old and over)

(1) 1 section of deck plating for the full beam of
the ship within 0,5L amidships in way of a
ballast tank, if any

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
accordance with Table 3.9.2 Close-up Survey -
Ships for liquefied gases

(3) Critical areas, as required by the Surveyor

(1) Within the cargo area:
(@) Each deck plate
(b) 2 transverse sections

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
accordance with Table 3.9.2 Close-up Survey -
\Ships for liquefied gases

Special Survey I
(Ships 10 years old)

(3) Selected wind and water strakes outside
the cargo area

(1) Within the cargo area:
(@) Each deck plate
(b) 1 transverse section

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to close-up survey in
accordance with Table 3.9.2 Close-up Survey -
Ships for liquefied gases

(3) Selected wind and water strakes outside
the cargo area

(4) Critical areas, as required by the Surveyor

(4) All wind and water strakes within the cargo
area

(5) All transverse webs with associated plating
and longitudinals, and the transverse bulkhead
complete in the fore peak tank and aft peak
tank, see Notes 1 and 4

(6) Critical areas, as required by the Surveyor

(1) Within the cargo area:

(@) Each deck plate

(b) 3 transverse sections

(c) Each bottom plate

(d) Duct keel plating and internals

(2) Measurements for general assessment and
recording of corrosion pattern of the structural
members subject to Close-up Survey in
laccordance with Table 3.9.2 Close-up Survey -
Ships for liquefied gases

(3) All wind and water strakes over the full
length of the ship, port and starboard

(4) Remaining exposed main deck plating not
iconsidered in item (1) and representative
lexposed superstructure deck plating (i.e.
poop, bridge and forecastle deck)

(5) All transverse webs with associated plating
land longitudinals, and the transverse bulkhead
icomplete in the fore peak tank and aft peak
tank, see Notes 1 and 4

(6) All keel plates outside the cargo tank
length. Also additional bottom plates in way of
icofferdams, machinery space and aft end of
tanks

(7) Plating of seachests. Also side shell plating
in way of overboard discharges, as considered
necessary by the Surveyor

(8) Critical areas, as required by the Surveyor

Note 1. For areas in tanks where coatings are found to be in GOOD condition, as defined in Pt 7, Ch 3, 1.5 Definitions, the extent of thickness
measurements may be specially considered, but not dispensed with in its entirety.

Note 2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed by deck plating measurements.
Note 3. Where two or three transverse sections are required to be measured, at least one is to include a ballast tank within 0,5L amidships.
Note 4. Transverse bulkhead complete including stiffening system.

Note 5. Where considered necessary by the Surveyor, the inner bottom plating and adjacent tank supports are to be subject to thickness
measurement for general assessment and recording of the corrosion pattern.

Note 6. For those ships designated to carry light oils in the independent cargo tanks, thickness measurement of the independent cargo tank
structure is to be carried out as considered necessary by the Surveyor.
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Table 3.9.4 Thickness measurement - Ships for liquefied gases - Structural areas with substantial corrosion
Structural member Extent of measurement Pattern of measurement
Plating Suspect area and adjacent plates 5 point pattern over 1 m? of plating
Stiffeners Suspect area 3 measurements each in line across web and
flange
[ | Section 10

Dredgers, hopper dredgers, sand carriers, hopper barges and reclamation craft
10.1 General

10.1.1 The requirements of this Section are to be complied with, as applicable, in addition to the survey requirements of Pt 7,
Ch 3, 2 Annual Surveys - Hull and machinery requirements, Pt 1, Ch 3, 3 Intermediate Surveys - Hull and machinery requirements,
Pt 1, Ch 3, 4 Docking Surveys and In-water Surveys - Hull and machinery requirements and Pt 1, Ch 3, 5 Special Survey -
General - Hull requirements. Where surveys are required on dredging or hopper equipment such as gantries, bottom doors and
their operating gear, positioning spuds and suction pipe attachments or split hull devices such as actuating and locking devices,
these will be limited to the extent considered necessary by the Surveyor to satisfy himself that their condition or malfunction will not
adversely affect the ship's structure.

10.1.2  Where applicable, the Docking Survey is to include the examination of hopper doors and their fittings, and of hopper
valves.

10.2 Special Surveys

10.2.1 On ships up to 10 years old (Special Survey | and lI):

(@ Hoppers are to be cleared and cleaned as necessary and examined.

(b) Where applicable, hopper doors or valves are to be opened and closed, so far as practicable, but keel blocks need not
normally be moved specially to permit this to be done.

(c) The integrity of hopper overflows and diluting water inlet and distribution structures is to be confirmed. Weir valves and
sluices are to be tested to ensure proper operation, particular attention being paid to the lower weir when weirs are fitted at
more than one level.

e

Attention is to be given to shell plating in way of hopper overflows.

The attachment to the ship's structure of all main items of dredging equipment, including gantries, "A" frames, spud
controlgear supports and items provided to facilitate separation of split hulls including hinge pin gudgeons, anchorages for
rams and locking devices, is to be carefully examined to ensure that no fracture is present.

<

10.2.2  On ships 15 years old and over (Special Survey Il and subsequent Special Surveys):

=

Attention is to be given by the Surveyor to the structure in way of dredging pumps.

Hopper doors, valves and items provided to facilitate separation of split hulls are to be checked for proper operation, and
their hinges, controlgear and other fittings are to be examined for wear or distortion. All seals and weardown strips are to be
replaced if necessary, but a watertight seal is not normally required. Attention is to be paid to areas likely to be suffering from
excessive erosion.

T

(c) Those items of dredging gear and equipment whose efficiency is not part of classification but whose failure or malfunctioning
is, nevertheless, likely to adversely affect the ship's structure, are to be examined to ensure that the structural integrity of the
ship is maintained.
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u Section 11
Machinery surveys - General requirements

1.1 Annual, Intermediate and Docking Surveys

11.1.1 For Annual, Intermediate and Docking Surveys, see Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements, Pt
1, Ch 3, 3 Intermediate Surveys - Hull and machinery requirements and Pt 1, Ch 3, 4 Docking Surveys and In-water Surveys - Hull
and machinery requirements.

11.1.2  For ships assigned the notation ‘laid-up’, a general examination of the machinery is to be carried out in lieu of the
normal Annual Survey requirements.

11.2 Complete Surveys

11.2.1 While the ship is in dry-dock, all openings to the sea in the machinery spaces and pump-rooms, together with the
valves, cocks and the fastenings with which these are connected to the hull, are to be examined.

11.2.2 Al shafts (except screwshafts and tube shafts, for which special arrangements are detailed in Pt 7, Ch 3, 17
Screwshafts, tube shafts and propellers), thrust block and all bearings are to be examined. The lower halves of bearings need not
be exposed if alignment and wear are found to be acceptable.

11.2.3  An examination is to be made of all reduction gears complete with all wheels, pinions, shafts, bearings and gear teeth,
thrust bearings and incorporated clutch arrangements.

11.2.4  The following auxiliaries and components are also to be examined:

(@ Auxiliary engines, auxiliary air compressors with their intercoolers, filters and/or oil separators and safety devices, and all
pumps and components used for essential services.

(b) Steering machinery.

(c) Windlass and associated driving equipment, where fitted.

(d) Evaporators (other than those of vacuum type) and their safety valves, which should be seen in operation under steam.

(e) The holding down bolts and chocks of main and auxiliary engines, gearcases, thrust blocks and intermediate shaft bearings.

11.2.5  All air receivers for essential services, together with their mountings, valves and safety devices, are to be cleaned
internally and examined internally and externally. If internal examination of the air receivers is not practicable, they are to be tested
hydraulically to 1,3 times the working pressure.

11.2.6  The valves, cocks and strainers of the bilge system, including bilge injection, are to be opened up as considered
necessary by the Surveyor and, together with pipes, are to be examined and tested under working conditions. The fuel ail, feed,
lubricating oil and cooling water systems, as well as the ballast connections and blanking arrangements to deep tanks which may
carry liquid or dry cargoes, together with all pressure filters, heaters and coolers used for essential services, are to be opened up
and examined or tested, as considered necessary by the Surveyor. All safety devices for the foregoing items are to be examined.

11.2.7  Water ingress detection arrangements fitted on single hold cargo ships having length less than 80 m and bulk carriers
and flooding detection systems fitted on passenger ships are to be tested to demonstrate that they are in good working order.
Alternatively, this testing may be conducted during the required hull Special Survey space examinations, see also Pt 1, Ch 3, 5.3
Examination and testing.

11.2.8  Fuel tanks which do not form part of the ship's structure are to be examined and, if considered necessary by the
Surveyor, they are to be tested to the pressure specified for new tanks. The tanks need not be examined internally at the first
survey if they are found satisfactory on external inspection. The mountings, fittings and remote controls of all fuel oil tanks are to be
examined, so far as practicable.

11.2.9  Where remote and/or automatic controls are fitted for essential machinery, they are to be tested to demonstrate that
they are in good working order.

11.2.10 For ships fitted with a dynamic positioning system, the control system and associated machinery items are to be
examined and tested under operating conditions to an approved Test Schedule.

11.2.11 In addition to the above, detailed requirements for steam and gas turbines and steam engines, oil engines, electrical
installations and boilers are given in Pt 1, Ch 3, 12 Turbines and steam engines - Detailed requirements, Pt 1, Ch 3, 13
Reciprocating internal combustion engines - Detailed requirements, Pt 1, Ch 3, 14 Electrical equipment and Pt 1, Ch 3, 15 Boilers
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respectively. In certain instances, upon application by the Owner or where indicated by the maker's servicing recommendations,
the Committee will give consideration to the circumstances where deviation from these detailed requirements is warranted, taking
account of design, appropriate indicating equipment (e.g. vibration indicators) and operational records.

11.2.12 For natural gas fuel installations see also Pt 1, Ch 3, 23.8 Complete Surveys — General requirements and Pt 1, Ch 3,
23.9 Complete Surveys — Natural gas fuelled consumers and other equipment.

| Section 12
Turbines and steam engines - Detailed requirements

121 Complete Surveys

12.1.1 The requirements of Pt 7, Ch 3, 11 Machinery surveys - General requirements are to be complied with.

12.1.2  The working parts of the main engine and attached pumps, and of auxiliary machinery used for essential services, are to
be opened out and examined, including:

(@) For reciprocating engines:

e  Bulkhead stop valves and manoeuvring valves.

e  Cylinders.

o Pistons, piston rods, connecting rods, crossheads and guides.
e  Valves and valve gear.

¢  Crankshaft.

(o) For turbine machinery:

e  Blading and rotors.
¢ Flexible couplings.
e (Casings.

12.1.3  In gas turbines and free piston gas generators, the following parts, also, are to be opened out and examined:

. Impellers or blading.

o Rotors and casings of the air compressors.
. Combustion chambers and burners.

e Intercoolers and heat exchangers.

e  Gas and air piping, and fittings.

o Starting and reversing arrangements.

12.1.4  Where gas turbines operate in conjunction with free piston gas generators, the following parts of the latter are to be
opened out and examined:

o Gas and air compressor cylinders and pistons.

e Compressor end covers.

e  Valves and valve gear.

. Fuel pumps and fittings.

. Synchronizing and controlgear.

e  Cooling system.

e Explosion relief devices.

e  Gas and air piping.

. Receivers and valves, including by-pass arrangements.

12.1.5  Condensers, steam reheaters, desuperheaters which are not incorporated in the boilers, and any other appliances used
for essential services, are to be examined to the satisfaction of the Surveyor and, if it is considered necessary, they are to be
tested.

12.1.6  The manoeuvring of the engines is to be tested under working conditions.
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12.1.7  Exhaust steam turbines supplying power for main propulsion purposes in conjunction with reciprocating engines
together with their gearing and appliances, steam compressors or electrical machinery, are to be examined, so far as practicable.
Where cone connections to internal gear shafts are fitted, the coned ends are to be examined, so far as practicable.

12.1.8  In ships having essential auxiliary machinery driven by oil engines, the prime movers of these auxiliaries are to be
examined as detailed in Pt 1, Ch 3, 13 Reciprocating internal combustion engines - Detailed requirements.

[ | Section 13
Reciprocating internal combustion engines - Detailed requirements

13.1 Scope

13.1.1 The requirements of this Section are applicable to reciprocating internal combustion engines, operating on liquid, gas or
dual fuel, providing power for services essential to the safety of the vessel.

13.2 Complete Surveys

13.2.1 The requirements of Pt 1, Ch 3, 11 Machinery surveys - General requirements are to be complied with.
13.2.2  The following parts are to be opened out and examined:

e Cylinders and covers.

. Pistons, piston rods, connecting rods, crossheads and guides.

e  Valves and valve gear.

e  Crankshafts and all bearings.

. Crankcases, bedplates and entablatures.

. Crankcase door fastenings, explosion relief devices and scavenge relief devices.
. Scavenge pumps, scavenge blowers, superchargers and their associated coolers.
° Air compressors and their intercoolers.

. Filters and/or separators and safety devices.

. Fuel pumps and fittings.

. Camshaft drives and balancer units.

e Vibration dampers or detuners.

e  Flexible couplings and clutches.

. Reverse gears.

e  Attached pumps and cooling arrangements.

13.2.3  Selected pipes in the starting air system are to be removed for internal examination and are to be hammer tested. If any
appreciable amount of lubricating oil is found in the pipes, the starting air system is to be thoroughly cleaned internally by steaming
out, or other suitable means. Some of the pipes selected are to be those adjacent to the starting air valves at the cylinders and to
the discharges from the air compressors.

13.2.4  The electric ignition system, if fitted, is to be examined and tested.
13.2.5  The manoeuvring of engines is to be tested under working conditions. Initial starting arrangements are to be tested.

13.2.6  Where steam is used for essential purposes, the condensing plant, feed pumps and fuel oil burning plant are to be
examined and the steam pipes examined and tested as detailed in Pt 7, Ch 3, 16 Steam pipes.
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[ | Section 14
Electrical equipment

14.1 Annual and Intermediate Surveys

14.1.1 The electrical contacts of air circuit-breakers are to be visually inspected and maintained in accordance with the
manufacturer’s recommendations by suitably qualified and trained personnel. Appropriate maintenance records are to be made
available to the attending Surveyor on request.

14.1.2  The requirements of Pt 1, Ch 3, 2.2 Annual Surveys and Pt 1, Ch 3, 3.2 Intermediate Surveys are to be complied with
as far as applicable.

14.2 Complete Surveys

14.2.1 An electrical insulation resistance test is to be made on the electrical equipment and cables. The installation may be
sub-divided, or equipment which may be damaged disconnected, for the purpose of this test.

14.2.2  The fittings on the main and emergency switchboard, section boards and distribution boards are to be examined and
over-current protective devices and fuses inspected to verify that they provide suitable protection for their respective circuits.

14.2.3  Generator circuit-breakers are to be tested, so far as practicable, to verify that protective devices including preference
tripping relays, if fitted, operate satisfactorily.

14.2.4  Air circuit-breakers for essential or emergency services and rated at 800 A and above are to be surveyed to ensure that
the manufacturer’s recommended number of switching options has not been exceeded. See Pt 6, Ch 2, 7.3 Circuit-breakers
7.3.6. Where a breaker is not fitted with an automatic counter, a written record is to be kept.

14.2.5  The electric cables are to be examined, so far as practicable, without undue disturbance of fixtures or casings, unless
opening up is considered necessary as a result of observation or of the tests required by Pt 7, Ch 3, 14.2 Complete Surveys
14.2.1.

14.2.6  The generator prime movers are to be surveyed as required by Pt 1, Ch 3, 12 Turbines and steam engines - Detailed
requirements and Pt 1, Ch 3, 13 Reciprocating internal combustion engines - Detailed requirements and the governing of the
engines tested. The motors concerned with essential services together with associated control and switch gear are to be
examined and, if considered necessary, are to be operated, so far as practicable, under working conditions. All generators and
steering gear motors are to be examined and are to be operated under working conditions, though not necessarily under full load
or simultaneously.

14.2.7  Where transformers associated with supplies to essential services are liquid-immersed, the Owner is to arrange for
samples of the liquid to be taken and tested for dissolved gases, breakdown voltage, acidity and moisture by a competent testing
authority, in accordance with the equipment manufacturer’s requirements, and a certificate giving the test results is to be made
available to the Surveyor on request.

14.2.8  Navigation light indicators are to be tried under working conditions, and correct operation on the failure of supply or
failure of navigation lights is to be verified.

14.2.9  The emergency sources of electrical power, their automatic arrangements and associated circuits are to be tested.

14.2.10 Emergency lighting, transitional emergency lighting, supplementary emergency lighting, general emergency alarm and
public address systems are to be tested as far as practicable.

14.2.11 Where the ship is electrically propelled, the propulsion motors, generators, propulsion transformers, propulsion
conversion equipment, cables, harmonic filters, neutral earthing resistors, dynamic braking resistors and all ancillary electrical
equipment that forms part of the propulsion drive and control system, exciters and ventilating plant (including coolers) associated
therewith are to be surveyed , and the insulation resistance to earth is to be tested. Special attention is to be given to windings,
commutators and slip-rings. Where practicable, the low voltage and high voltage windings of cast resin propulsion transformers
are to be subjected to boroscopic inspection, to assess the physical condition of their insulation and for signs of mechanical and
thermal damage. The operation of protective gear and alarm devices is to be checked, so far as practicable. Insulating oil, if used,
is to be tested in accordance with Pt 1, Ch 3, 14.2 Complete Surveys 14.2.7. Interlocks intended to prevent unsafe operations or
unauthorised access are to be checked to verify that they are functioning correctly. Emergency overspeed governors are to be
tested.
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14.2.12 A General Examination of the electrical equipment in areas which may contain flammable gas or vapour and/or
combustible dust is to be made to ensure that the integrity of the safe-type electrical equipment has not been impaired owing to
corrosion, missing bolts, etc. and that there is not an excessive build-up of dust on or in dust protected electrical equipment.
Cable runs are to be examined for sheath and armouring defects, where practicable, and to ensure that the means of supporting
the cables are in good order. Tests are to be carried out to demonstrate the effectiveness of bonding straps for the control of static
electricity. Alarms and interlocks associated with pressurized equipment or spaces are to be tested for correct operation.

14.2.183 For ships having an OPS notation assigned, the onshore power supply arrangements are to be examined and
functionally tested whilst connected to an external electrical power supply in accordance with approved test schedules (see Pt 7,
Ch 13 On-shore Power Supplies) during the Complete Surveys of machinery or, where it is not practical to provide the facilities and
operations for testing during the required Surveys of other machinery items, within 12 months of the due date of the Complete
Surveys of machinery.

14.3 Docking Surveys

14.3.1 For tankers five years old and over, Pt 1, Ch 3, 14.2 Complete Surveys 14.2.12 is to be complied with. In addition, an
electrical insulation resistance test of the circuits terminating in, or passing through, the hazardous zones and spaces is to be
carried out.

[ Section 15
Boilers
15.1 Frequency of surveys

15.1.1 All boilers, economizers, steam receivers, steam heated steam generators, thermal oil and hot water units intended for
essential services, together with boilers used exclusively for non-essential services having a working pressure exceeding 3,5 bar
and a heating surface exceeding 4,5 m? are to be surveyed internally. There is to be a minimum of two internal examinations
during each five-year Special Survey cycle. The interval between any two such examinations is not to exceed 36 months. A
general external examination is to be carried out at the time of the Annual Survey.

15.1.2  Consideration may be given in exceptional circumstances to an extension of the internal examination of the boiler not
exceeding three months beyond the due date. The extension may be granted after the following is satisfactorily carried out:

a) External examination of the boiler.

b) Examination and operational test of the boiler safety valve relieving gear (easing gear).
c) Operational tests of the boiler protective devices.

d) Review of the following records since the previous boiler survey:

—_— e~ =

e Operation

. Maintenance

. Repair history

. Feedwater chemistry.

In this context 'exceptional circumstances' means unavailability of repair facilities, essential materials, equipment or spare
parts, or delays incurred by action taken to avoid severe weather conditions.

15.1.3  An external survey of boailers including tests of safety and protective devices, and tests of safety valves using their
relieving gear, is to be carried out annually within the range dates of the Annual Survey of the ship. For exhaust gas heated
economizers, the safety valves are to be tested by the Chief Engineer at sea within the range dates of the Annual Survey. This test
is to be recorded in the log book and reviewed by the attending Surveyor prior to crediting the Annual Survey.

15.2 Scope of surveys

15.2.1 At the surveys described in Pt 1, Ch 3, 15.1 Frequency of surveys, the boilers, superheaters, economizers and air
heaters are to be examined internally on the water-steam side and the fire side. Where considered necessary, the pressure parts
are to be tested by hydraulic pressure and the thicknesses of plates and tubes and sizes of stays are to be ascertained to
determine a safe working pressure. The safety valves and principal mountings on boilers, superheaters and economizers are to be
examined and opened up as necessary by the Surveyor. The adjustment of safety valves is to be verified during each boiler internal
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survey. Boiler safety valves and their relieving gear are to be examined and tested to verify their satisfactory operation. Safety
valves are to be set under steam to a pressure not greater than the approved design pressures of the respective parts. As a
working tolerance, the setting is acceptable, provided that the valves lift at not more than 103 per cent of the approved design
pressure. However, for exhaust gas heated economizers, if steam cannot be raised in port, the safety valves may be set by the
Chief Engineer at sea, and the results recorded in the log book and reviewed by the attending Surveyor. The following records
since the previous Boiler Survey are to be reviewed as part of the survey:

o Operation

o Maintenance

. Repair history

. Feedwater chemistry.

The remaining mountings are to be examined externally and, if considered necessary by the Surveyor, are to be opened up for
internal examination. Collision chocks, rolling stays and boiler stools are to be examined and maintained in an efficient condition.

15.2.2 In addition to the foregoing, in exhaust gas heated economizers of the shell type, all accessible welded joints are to be
subjected to a visual examination in order to identify any evidence of cracking. Non-destructive testing may be required for this
purpose and may be requested by the Surveyor.

15.2.3 In fired boilers employing forced circulation, the pumps used for this service are to be opened and examined at each
Boiler Survey.

15.2.4  The fuel oil burning system is to be examined under working conditions and a General Examination made of fuel tank
valves, pipes, deck controlgear and oil discharge pipes between pumps and burners.

15.2.5 At each survey of a cylindrical boiler which is fitted with smoke tube superheaters, the saturated steam pipes are to be
examined as detailed in Section 16.

15.2.6 At the annual General Examination referred to in Pt 1, Ch 3, 15.7 Frequency of surveys 15.1.1 the requirements of Pt 17,
Ch 3, 2.2 Annual Surveys 2.2.14 to Pt 1, Ch 3, 2.2 Annual Surveys 2.2.16 are to be complied with.

[ | Section 16
Steam pipes

16.1 Frequency of surveys

16.1.1 Saturated steam pipes, as well as superheated steam pipes where the temperature of the steam at the superheater
outlet is not over 450°C, are to be surveyed 10 years from the date of build (or installation) and thereafter at five-yearly intervals.

16.1.2  Superheated steam pipes where the temperature of the steam at the superheater outlet is over 450°C are to be
surveyed five years from the date of build (or installation) and thereafter at five-yearly intervals.

16.1.3 At 10 years from the date of build (or installation) and thereafter at five-yearly intervals, all copper or copper alloy steam
pipes over 76 mm external diameter supplying steam for essential services at sea, are to be hydraulically tested to twice the
working pressure.

16.2 Scope of surveys

16.2.1 At each survey, a selected number of main steam pipes, also of auxiliary steam pipes, which:

(@) are over 76 mm external diameter,
(b) supply steam for essential services at sea, and
(c) have bolted joints,

are to be removed for internal examination and are to be hydraulically tested to 1,5 times the working pressure. If these selected
pipes are found satisfactory in all respects, the remainder need not be tested. So far as practicable, the pipes are to be selected
for examination and hydraulic test in rotation, so that in the course of surveys all sections of the pipeline will be tested.

16.2.2  Where main and/or auxiliary steam pipes of the category described in Pt 1, Ch 3, 16.2 Scope of surveys 16.2.1 and Pt
1, Ch 3, 16.2 Scope of surveys 16.2.1 have welded joints between the lengths of pipe and/or between pipes and valves, the
lagging in way of the welds is to be removed, and the welds examined and, if considered necessary by the Surveyor, crack
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detected. Pipe ranges having welded joints are to be hydraulically tested to 1,5 times the working pressure. Where lengths having
ordinary bolted joints are fitted in such pipe ranges and can be readily disconnected, they are to be removed for internal
examination and hydraulically tested to 1,5 times the working pressure.

16.2.3  Where, on cylindrical boilers having smoke tube superheaters, the saturated steam pipes adjoining the saturated steam
headers are situated partly in the boiler smoke boxes, all such pipes adjoining and cross—connecting these headers in the smoke
boxes are, at the surveys required by Pt 1, Ch 3, 16.1 Frequency of surveys, to be included in the pipes selected for examination
and testing, as defined in Pt 1, Ch 3, 16.2 Scope of surveys 16.2.1. Where the saturated steam pipes inside the smoke boxes
consist of steel castings of substantial construction, these requirements need only be applied to a sample casting. Where steel
castings are not fitted, the Surveyor is to satisfy himself of the condition of the ends of the saturated steam pipes in the smoke
boxes at each Boiler Survey and, if he considers it necessary, a sample pipe is to be removed for examination.

16.2.4 At the surveys specified in Pt 1, Ch 3, 16.1 Frequency of surveys 16.1.3, any of the copper or copper alloy pipes, such
as those having expansion or other bends, which may be subject to bending and/or vibration, also closing lengths adjacent to
steam-driven machinery, are to be annealed before being tested.

16.2.5  Where it is inconvenient for the Owner to fulfill all the requirements of a Steam Pipe Survey at its due date, the
Committee will be prepared to consider postponement of the survey, either wholly or in part.

u Section 17
Screwshafts, tube shafts and propellers

171 Frequency of surveys

17.1.1 Shafts with keyed propeller attachments and fitted with continuous liners or approved oil glands, or made of approved
corrosion resistant materials, are to be surveyed at intervals of five years when the keyway complies fully with the present Rules.

17.1.2  Shafts having keyless-type propeller attachments are to be surveyed at intervals of five years, provided they are fitted
with approved oil glands or are made of approved corrosion resistant materials.

17.1.83  Shafts having solid coupling flanges at the after end are to be surveyed at intervals of five years, provided they are fitted
with approved oil glands or are made of approved corrosion resistant materials.

17.1.4  All other shafts not covered by Pt 1, Ch 3, 17.1 Frequency of surveys 17.1.1 to Pt 1, Ch 3, 17.1 Frequency of surveys
17.1.3 are to be surveyed at intervals of 21/, years.

17.1.5  Controllable pitch propellers for main propulsion purposes are to be surveyed at the same intervals as the screwshaft.

17.1.6  Directional propeller and podded propulsion units for main propulsion purposes are to be surveyed at intervals not
exceeding five years.

17.1.7  Water jet units for main propulsion purposes are to be surveyed at intervals not exceeding five years, provided the
impeller shafts are made of approved corrosion resistant material or have approved equivalent arrangements.

17.1.8  Dynamic positioning and/or thruster-assisted mooring and athwartship thrust propellers and shaftings are to be
surveyed at intervals not exceeding five years.

17.2 Normal surveys

17.2.1 All screwshafts are to be withdrawn for examination by LR's Surveyors at the intervals prescribed in Pt 1, Ch 3, 17.1
Frequency of surveys 17.1.1 to Pt 1, Ch 3, 17.1 Frequency of surveys 17.1.4. The after end of the cylindrical part of the shaft and
the forward one-third of the shaft cone, or fillet of the flange, are to be examined by a magnetic particle crack detection method. In
the case of a keyed propeller attachment, at least the forward one-third of the shaft cone is be examined with the key removed.
Weardown is to be measured and the sterntube bearings, oil glands, propellers and fastenings are to be examined. Controllable
pitch propellers where fitted are to be opened up and the working parts examined, together with the controlgear.

17.2.2  Directional propeller and podded propulsion units, inclusive of the propellers, shafts, gearing, controlgear and the
primary electrical components including any control and protection devices, are to be dismantled if considered necessary and
generally examined as far as practicable.

17.2.3  Water jet units, including the impeller, casing, shaft, shaft seal, shaft bearing, inlet and outlet channels, steering nozzle,
reversing arrangements, and controlgear are to be generally examined so far as practicable.
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17.2.4  Dynamic positioning and/or thruster-assisted mooring and athwartship thrust propellers are to be generally examined so
far as possible in dry dock and tested under working conditions afloat for satisfactory operation. All accessible parts, including
sealing, locking and bearing faces, and any other moving parts are to be examined. Non-destructive examination is to be carried
out as considered necessary by the Surveyor on blade/fin roots. Consideration may be given to condition monitoring schemes for
determining the condition of the unit.

17.2.5 Podded propulsion unit screwshaft roller bearings are to be renewed when the calculated life at the maximum
continuous rating no longer exceeds the survey interval. See Pt 5, Ch 9, 6.3 Propulsion shafting 6.3.7.

17.2.6  Stationary supporting structure and any erosion protection inserts or doublers are to be examined in way of any
propulsion devices.

17.3 Screwshaft Condition Monitoring (SCM)

17.3.1 Monitoring records are to be reviewed at annual survey for all vessels assigned the ShipRight descriptive note SCM
(Screwshaft Condition Monitoring). The records that are to be maintained for oil and water lubricated bearings are detailed in the
following Sections.

17.3.2  Oil lubricated bearing records are to be available on board that include the following:

(@ Lubricating oil analysis to be carried out regularly at intervals not exceeding six months. Each analysis is to include the
following minimum parameters:

e water content,

. chloride content,

. bearing material and metal particles content,

e  oil ageing (resistance to oxidation) , minimum testing to include Viscosity and Total Acid Number (TAN).

Note Oil samples are to be taken under service conditions and are to be representative of the oil within the sterntube.
(b) Qil consumption.
(c) Bearing temperatures.

17.3.83  Further information is provided in the LR document ShipRight Procedure Machinery Planned Maintenance and
Condlition Monitoring.

17.3.4  Water lubricated bearing records are to be available on board that include the following:

a) A record of variations in the flow rate of lubricating water.
b) A record of variations in the shaft power transmission.
c) Wear monitoring records for the sternbush.

)

d) For open loop systems the records from equipment for continuous monitoring of water sediment or alternatively records from
a LR approved extractive sampling and testing procedure are to be available on board.

—_— e~ =

Records of cleaning and replacement of lubrication filters/separators are to be maintained on board. The pumping and water
filtration system is to be considered part of the continuous survey cycle and is to be subject to a Periodical Survey.

(e) For closed cycle water systems the records from water analysis results carried out regularly at intervals not exceeding six
months are to be retained on board. The analysis is to include the following parameters:

()  Chloride content
(i)  Bearing material and metal particles content.

Note Samples are to be taken under service conditions and are to be representative of the water circulating within the
sterntube.

Note Records of cleaning and replacement of lubrication filters/separators are to be maintained on board. The pumping and
water filtration system is to be considered part of the continuous survey cycle and is to be subject to a Periodical Survey.

17.3.5  For maintenance of the descriptive note SCM, the records of all data collected in Pt 1, Ch 3, 17.3 Screwshaft Condition
Monitoring (SCM) 17.3.2 and Pt 1, Ch 3, 17.3 Screwshaft Condition Monitoring (SCM) 17.3.4 are to be retained on board and
audited by LR annually.

17.3.6  Where the requirements for the descriptive note SCM have been complied with, the screwshaft need not be withdrawn
at surveys as required by Pt 1, Ch 3, 17.2 Normal surveys 17.2.1, provided all condition monitoring data are found to be within
permissible limits and all exposed areas of the shaft are examined by a magnetic particle crack detection method or an alternative
approved means for shafts with a protective liner or coating Pt 5, Ch 6, 4.1 Screwshaft Condition Monitoring (SCM) 4.1.3. The
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remaining requirements of Pt 1, Ch 3, 17.2 Normal surveys 17.2.1 are to be complied with. Where the Attending Surveyor
considers that the data presented is not sufficient to determine the condition of the shaft, the shaft may be required to be
withdrawn in accordance with Pt 1, Ch 3, 17.2 Normal surveys 17.2.1. For water lubricated bearings, the screwshaft is to be
withdrawn for examination, as Pt 7, Ch 3, 17.2 Normal surveys 17.2.1, when the ship reaches 18 years from the date of build or
the third Special Survey, whichever comes first.

17.4 Modified Survey

17.4.1 A Modified Survey may be accepted at alternate five-yearly surveys for shafts described in Pt 1, Ch 3, 17.1 Frequency
of surveys 17.1.1, provided they are fitted with oil lubricated bearings and approved oil glands, and also for those in Pt 1, Ch 3,
17.1 Frequency of surveys 17.1.2 and Pt 1, Ch 3, 17.1 Frequency of surveys 17.1.3.

17.4.2  The Modified Survey is to consist of the partial withdrawal of the shaft, sufficient to ascertain the condition of the stern
bearing and shaft in way. For keyless propellers or shafts with a solid flange connection to the propeller, a visual examination to
confirm the good condition of the sealing arrangements is to be made. The oil glands are to be capable of being replaced without
removal of the propeller. The forward bearing and all accessible parts, including the propeller connection to the shaft, are to be
examined as far as possible. Wear down is to be measured and found satisfactory. Where a controllable pitch propeller is fitted, at
least one of the blades is to be dismantled complete for examination of the working parts and the controlgear.

17.4.3  For keyed propellers, the after end of the cylindrical part of the shaft and forward one-third of the shaft cone is to be
examined by a magnetic particle crack detection method, for which dismantling of the propeller and removal of the key will be
required.

17.4.4  Where the requirements for the descriptive note SCM have been complied with, as described in Pt 7, Ch 3, 17.3
Screwshaft Condition Monitoring (SCM) 17.3.1 and all data are found to be within permissible limits, partial withdrawal of the shaft
will not be required. Where doubt exists regarding any of the above findings, the shaft is to be withdrawn to permit an entire
examination.

17.5 Partial Survey

17.5.1 For shafts where the Modified Survey is applicable, upon application by the Owner, the Committee will be prepared to
give consideration to postponement of the survey for a maximum period of half the specified cycle provided a Partial Survey is
held.

17.5.2  The Partial Survey is to consist of the propeller being backed off in any keyed shaft and the top half of the cone
examined by an efficient crack detection method for which the removal of the key will be required. On ships less than 15 years old,
propellers with keyless connections to the screwshaft are not required to be backed off. Exposed areas of screwshaft, oil gland
and seals are to be examined and dealt with as necessary. Weardown is to be measured, recorded and reviewed at each
screwshaft survey and found satisfactory. Propeller and fastenings are to be examined.

17.5.83  The Committee will be prepared to give consideration to the circumstances of any special case upon application by the
Owner.

| Section 18
Inert gas systems

18.1 Frequency of surveys

18.1.1 Inert gas systems installed on board ships intended for the carriage of oil or liquid chemicals in bulk are to be surveyed
annually in accordance with the requirements of Pt 1, Ch 3, 2.2 Annual Surveys 2.2.32. A Special Survey of the inert gas system,
in accordance with the requirements of Pt 1, Ch 3, 18.2 Scope of surveys, is to be held at intervals not exceeding five years.

18.2 Scope of surveys

18.2.1 At each Special Survey of the inert gas system, the inert gas generator, scrubber and blower are to be opened out as
considered necessary and examined. Gas distribution lines and shut-off valves, including soot blower interlocking devices are to
be examined as considered necessary. The deck seal and non-return valve are to be examined. Cooling water systems including
the effluent piping and overboard discharge from the scrubbers are to be examined. All automatic shutdown devices and alarms
are to be tested. The complete installation is to be tested under working conditions on completion of survey.
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18.2.2  When, at the request of an Owner, it has been agreed by the Committee that the Complete Survey of the inert gas
systems may be carried out on the Continuous Survey basis, the various items of machinery are to be opened for survey in
rotation, so far as practicable, to ensure that the interval between consecutive examinations of each item will not exceed five years.
In general, approximately one-fifth of the machinery is to be examined each year.

18.2.3 If any examination during Continuous Survey reveals defects, further parts are to be opened up and examined as
considered necessary by the Surveyors, and the defects are to be made good to their satisfaction.

18.2.4 See Pt 1, Ch 3, 9.7 Special Survey I (ships five years old) — General requirements 9.7.12 for inert gas systems on ships
for liquefied gases.

18.2.5 See Pt 1, Ch 3, 23.3 Annual Surveys — General Requirements for Fuel Systems 23.3.5 and Pt 1, Ch 3, 23.7
Intermediate Surveys 23.7.1 for inert gas systems on ships with natural gas fuel installations.

[ | Section 19
Classification of ships not built under survey

19.1 General

19.1.1 When classification is desired for a ship not built under the supervision of LR's Surveyors, application should be made to
the Committee in writing.

19.1.2  Periodical Surveys of such ships, when classed, are subsequently to be held as in the case of ships built under survey.

19.1.83  Where classification is desired for a ship which is classed by another recognized Society, special consideration will be
given to the scope of the survey.

19.2 Hull and equipment

19.2.1 Plans showing the main scantlings and arrangements of the actual ship, together with any proposed alterations, are to
be submitted for approval. These should comprise plans of the midship section, longitudinal section and decks, and such other
plans as may be requested. If plans cannot be obtained or prepared by the Owner, facilities are to be given for LR's Surveyor to
obtain the necessary information from the ship.

19.2.2 Particulars of the process of manufacture and the testing of the material of construction are to be supplied.

19.2.3 In all cases, the full requirements of Pt 1, Ch 3, 5 Special Survey - General - Hull requirements, Pt 1, Ch 3, 6 Special
Survey - Bulk carriers - Hull requirements, Pt 1, Ch 3, 7 Special Survey - Oil tankers (including ore/oil ships and ore/bulk/oil ships) -
Hull requirements, Pt 1, Ch 3, 8 Special Survey - Chemical Tankers - Hull requirements, Pt 1, Ch 3, 9 Ships for liquefied gases and
Pt 1, Ch 3, 10 Dredgers, hopper dredgers, sand carriers, hopper barges and reclamation craft are to be carried out as applicable.
Ships of recent construction will receive special consideration.

19.2.4  During the survey, the Surveyors are to satisfy themselves regarding the workmanship and verify the approved
scantlings and arrangements. For this purpose, and in order to ascertain the amount of any deterioration, parts of the structure will
require to be gauged as necessary. Full particulars of the anchors, chain cables and equipment are to be submitted. For ships to
which Pt 6, Ch 4 Fire Protection, Detection and Extinction Requirements applies, fire protection, detection and extinction are to be
in accordance with that Chapter. Loading instruments, where required, are to be in accordance with the Rules, see Pt 3, Ch 3, 4.8
Watertight tunnels and passageways as applicable.

19.2.5  When the full survey requirements indicated in Pt 7, Ch 3, 19.2 Hull and equipment 19.2.3 and Pt 1, Ch 3, 19.2 Hull and
equipment 19.2.4 cannot be completed at one time, the Committee may consider granting an interim record for a limited period.
The conditions regarding the completion of the survey will depend on the merits of each particular case, which should be
submitted for consideration.

19.3 Machinery

19.3.1 To facilitate the survey, plans of the following items (plans of piping are to be diagrammatic), together with the particulars
of the materials used in the construction of the boilers, air receivers and important forgings, are to be furnished:

. General pumping arrangements, including air and sounding pipes (Shipbuilder's plan).
e  Pumping arrangements at the forward and after ends of oil tankers and drainage of cofferdams and pump rooms.

126 Lroyp's REGISTER



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Periodical Survey Regulations Part 1, Chapter 3

Section 19

. General arrangement of cargo piping in tanks and on deck of oil tankers.

o Piping arrangements for cargo oil (F.P. 60°C or above, closed cup test).

. Bilge, ballast and fuel oil pumping arrangements in the machinery space, including the capacities of the pumps on bilge
service.

. Arrangement and dimensions of main steam pipes.

¢ Arrangement of fuel oil pipes and fittings at settling and service tanks.

e Arrangement of fuel oil piping in connection with oil burning installations.

e  Fuel oil and cargo oil overflow systems, where these are fitted.

e Arrangement of boiler feed systems.

e  Fuel oil settling, service and other fuel oil tanks not forming part of the ship's structure.

. Boilers, superheaters and economizers.

e  Air receivers.

e Crank, thrust, intermediate and screw shafting.

. Clutch and reversing gear with methods of control.

o Reduction gearing.

. Propeller (including spare propeller if supplied).

. Electrical circuits.

e Arrangement of compressed air systems for main and axiliary services.

e Arrangement of lubricating oil systems.

e Arrangement of flammable liquids used for power transmission, control and heating systems

e Arrangement of cooling water systems for main and axiliary services.

. General arrangement of cargo tank vents. The plan is to indicate the type and position of the vent outlets from any

superstructure, erection, air intake, etc. Ventilation arrangements of cargo and/or ballast pump rooms and other enclosed
spaces which contain cargo handling equipment.

19.3.2 Plans additional to those detailed in Pt 7, Ch 3, 19.3 Machinery 19.3.1 are not to be submitted unless the machinery is
of a novel or special character affecting classification.

19.3.3  Where remote and/or automatic controls are fitted to propulsion machinery and essential auxiliaries, a description of the
scheme is to be submitted.

19.3.4  For new ships and ships which have been in service less than two years, calculations of the torsional vibration
characteristics of the propelling machinery are to be submitted for consideration, as required for ships constructed under Special
Survey. For older ships, the circumstances will be specially considered in relation to their service record and type of machinery
installed. Where calculations are not submitted, the Committee may require that the machinery certificate be endorsed to this
effect. When desired by the Owner, the calculations and investigation of the torsional vibration characteristics of the machinery
may be carried out by LR upon special request.

19.3.5 The main and auxiliary machinery, feed pipes, compressed air pipes and boilers are to be examined as required at
Complete Surveys. Working pressures are to be determined from the actual scantlings in accordance with the Rules.

19.3.6  The screwshaft is to be drawn and examined.
19.3.7  The steam pipes are to be examined and tested as required by Pt 1, Ch 3, 16 Steam pipes.

19.3.8  The bilge, ballast and fuel oil pumping arrangements are to be examined and amended, as necessary, to comply with
the Rules.

19.3.9  Oil burning installations are to be examined as required at Complete Surveys and found, or modified, to comply with the
requirements of the Rules; they are also to be tested under working conditions.

19.3.10 The electrical equipment is to be examined as required at Complete Surveys.

19.3.11  Where an inert gas system is fitted on ships intended for the carriage of oil in bulk having a flash point not exceeding
60°C, the requirements of Pt 5, Ch 15, 7 Inert gas systems on Tankers of 8,000 tonnes DWT and above apply.

19.3.12 The whole of the machinery, including essential controls, is to be tried under working conditions to the Surveyor's
satisfaction.

19.3.18 First entry reports are to be prepared by the Surveyors.
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19.4 Refrigerated cargoes

19.4.1 When classification is desired for an installation not constructed under the supervision of LR's Surveyors, application is
to be made to the Committee in writing.

19.4.2  Full particulars and plans are to be forwarded for consideration, together with the particulars of the materials of the
crankshafts, pressure vessels and pressure piping. The requirements of Pt 6, Ch 3, 1 General requirements and Pt 6, Ch 3, 4
Refrigeration plant, pipes, valves and fittings are to be used for guidance in regard to the information required.

19.4.3 A special examination is to be made at least to the extent required for subsequent Special Surveys, see Pt 1, Ch 3, 20.3
Subsequent Special Survey.

19.4.4  The thickness and material of the insulation, the particulars of the frames, beams, stiffeners and other steelwork within
the insulation, the air coolers and/or chamber grid piping, the compressors, evaporators and condensers are to be verified so far
as practicable.

19.4.5  The installation is to conform to the requirements of the relevant Sections of Pt 6, Ch 3 Refrigerated Cargo Installations.

19.4.6  Acceptance tests are to be carried out in accordance with the requirements of Pt 6, Ch 3 Refrigerated Cargo
Installations.

] Section 20
Refrigerated cargo installations

20.1 Annual Surveys

20.1.1 The Surveyors are to examine the machinery under working conditions as soon as practicable after a ship's arrival at a
port of discharge before the cargo is unloaded. An examination of the refrigerated cargo installation log book (or other records) is
to be made and any breakdowns or malfunctions of the plant during the previous twelve months are to be noted and reported to
the Committee.

20.1.2 A General Examination of the refrigerating plant is to be carried out, and satisfactory operation of safety devices,
controls and thermometry is to be verified. Insulated cargo spaces are to be inspected, and the condition of insulation, lining,
scuppers, hatches, coolers, air ducting and air refreshing arrangements are to be checked. The Surveyors may request opening
out of suspected items, or recommend repair or renewal of defective items, as a result of inspection.

20.1.3 A General Examination is to be made of electrical motors driving refrigerant compressors, pumps and fans, together
with their controlgear and cables. Random tests for insulation resistance are to be made on the cables, switchgear, motors, etc.
and this resistance is to be not less than 1 MQ between individual conductors and between those conductors and earth. The
installation may be subdivided for the purpose of this test, and the Surveyor may at his discretion accept the results of tests
carried out by a competent member of staff or contractor.

20.1.4 A survey book or other permanent record is to be kept on board the ship to show the date of examination of the various
parts. This is to be available to the Surveyor at all times, and is to be signed by the Surveyor on the occasion of each survey.

20.2 Special Surveys

20.2.1 At the first Special Survey, the examinations outlined below are to be carried out. Where there is a programme of
replacement instead of maintenance on board, alternative survey arrangements will be considered. Each case will be given
individual consideration.

20.2.2  Detailed internal examination of each reciprocating compressor, opened up for inspection of cylinders, pistons,
connection rods, valves, seats, glands, relief devices, filters, lubrication and crankshaft.

20.2.3  For screw-type compressors, the period before opening up may be extended to six years or 25 000 running hours,
whichever is the earlier. Examination should be made of rotors, clearances, gearing, etc.

20.2.4  Refrigerant condenser cooling water pumps, including standby pump(s) which may be used on other services, are to be
opened up and their working parts exposed.

20.2.5  Primary and secondary refrigerant pumps are to be opened up and their working parts exposed.

20.2.6  The water end covers of condensers are to be removed for examination of the tubes, tubeplates and covers.
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20.2.7  Inthe case of pressure vessels covered by insulation, any evidence of dampness or deterioration of the insulation which
could lead to external corrosion of the vessels or their connections is to be investigated.

20.2.8  Sufficient insulation is to be stripped from insulated pressure vessels to allow the condition of the vessels and their
connections to be ascertained. Care is to be taken that in replacement of the insulation, the vapour sealing of the outer covering is
made good.

20.2.9  Sufficient insulation is to be stripped from pipes carrying the refrigerant at various points of the system both outside and
inside the insulated chambers to permit the condition of the pipes to be ascertained. Sections of piping exposed are to include
locations where lengths of piping have been connected by screwed couplings or butt welding. Care is to be taken that when
ungalvanized portions of the piping in way of joints have been exposed, they are to be suitably coated and taped, after pressure
testing, to prevent corrosion. On replacement of the insulation, the vapour sealing of the outer covering is to be made good.

20.2.10 A General Examination is to be made of all pressure relief valves and/or safety discs throughout the refrigerating plant to
ensure that they are in good order and covered by current certification. However, no attempt is to be made to test primary
refrigerant pressure relief on board ship. Relief valves are to be removed, overhauled and recalibrated every five years or in
accordance with the manufacturer's recommendations, whichever is sooner.

20.2.11 Sea connections to refrigerant condenser cooling water pumps are to be opened up on the occasion of the hull and/or
main machinery Special Survey.

20.2.12 The electric motors driving refrigerant compressors, pumps and fans, together with their controlgear and cables, are to
have their insulation resistance tested and this is to be not less than 1 MQ between individual conductors and between those
conductors and earth. The installation may be subdivided to any desired extent by opening switches, removing fuses or
disconnecting appliances for the purpose of this test.

20.2.13 All automatic controls, alarms and safety systems are to be tested and correct operation confirmed.

20.2.14 Sufficient air ducting and insulation lining is to be stripped from the cargo spaces or chamber's overhead and vertical
surfaces to allow the condition of the insulation, insulation linings, grounds, supports, hangers and fixtures which support the
insulation, grids, meat rails, etc. to be ascertained. Care is to be taken that on replacement, the ducts and linings are sealed
against air blowing into the insulation, or against moisture ingress from refrigerated cell or space atmosphere.

20.2.15 Sufficient tank top insulation is to be stripped to allow the condition of the grounds and inner insulation lining to be
ascertained.

20.2.16  Due consideration is to be given to the type of insulation used in the cargo spaces and chambers when determining the
amount of insulation lining to be removed. Where organic foam insulants have been used, including panel systems or foamed in
situ, or other insulants in slab form, the removal of panels or linings is to be at the Surveyor's discretion.

20.2.17 Under normal circumstances, the condition of the cargo space and chamber insulation, grounds, etc. can be
ascertained when the Special Survey of the ship's steel structure is being held.

20.2.18 Arrangements made for defrosting air coolers, and for draining condensate from trays below coolers, are to be
examined to ascertain that they are in working order. Trace heating elements around drain pipes should be specially examined.

20.2.19 Any air refreshing arrangements are to be examined.
20.3 Subsequent Special Survey

20.3.1 A subsequent Special Survey is to be held approximately five years from the date of the previous Special Survey. Where
a Continuous Survey procedure has been agreed, the interval between consecutive examinations of each item should not exceed
five years.

20.3.2  In addition to the requirements for the first Special Survey as detailed in Pt 1, Ch 3, 20.2 Special Surveys and Pt 1, Ch
3, 20.3 Subsequent Special Survey 20.3.3 are to be complied with.

20.3.3  ‘Shell-and-tube' condensers and evaporators (secondary refrigerant coolers) in which the primary refrigerant is in the
shell, are to have the shell pneumatically tested with the refrigerant, or air, or a mixture of inert gas and refrigerant (with the end
covers removed) at pressures as stated in Pt 6, Ch 3, 2.5 Design pressures 2.5.5.

20.3.4  Shell-and-tube evaporators (secondary refrigerant coolers) in which the secondary refrigerant is in the shell are to have
the shell hydraulically tested (with the end covers removed) to 1,5 times the design pressure, but in no case less than 2,9 bar g.
After refitting the end covers, the primary refrigerant side is to be pneumatically tested as stated in Pt 1, Ch 3, 20.3 Subsequent
Special Survey 20.3.3, and an examination made as far as practicable for gas leakage in the shell with the secondary refrigerant
connection removed.
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20.3.5  Heat exchangers used for cooling refrigerant liquid by the suction return gas to a compressor are not subject to internal
corrosion, and would normally require to be specially examined internally only if leakage is suspected between high and low
pressure sides. This type of heat exchanger, together with others using brine or water, are to be examined and tested at the
discretion of the Surveyor according to the design of such equipment.

20.4 Loading Port Surveys

20.4.1 When a Loading Port Certificate is required by the Owner or his representative, a survey as detailed in Pt 1, Ch 3, 20.4
Loading Port Surveys 20.4.2 to Pt 1, Ch 3, 20.4 Loading Port Surveys 20.4.7 is to be carried out at the loading port. The
certificate is not in respect of the cargo to be loaded or the manner in which it is to be stowed.

20.4.2  The refrigerating installation is to be examined under working conditions, and the temperatures in the cargo chambers
are to be noted.

20.4.3 A General Examination of the generating plant supplying electric power to the refrigerated cargo installation is to be
carried out to confirm that it complies with Pt 6, Ch 3, 6.1 General.

20.4.4  The refrigerated cargo spaces and chambers are to be examined in an empty state to ascertain that they are clean and
free from odour which may adversely affect the cargo to be loaded, that the air cooler coils and cooling grids and their
connections are free from leakage, that cargo battens, where fixed to the vertical surfaces, are in good order, that cargo gratings
or dunnage battens (see Pt 6, Ch 3 Refrigerated Cargo Installations) are available as necessary for the floors or decks, and that no
damage has been sustained to the insulation or its lining prior to the loading of the refrigerated cargo. Any indications of defective
insulation not considered to warrant immediate attention are to be noted and specially reported.

20.4.5  All scuppers and bilge suctions draining insulated spaces are to be examined to ensure that they are in good working
order, and that any liquid seals are primed.

20.4.6  If the ship loads at more than one port, one survey only at the first loading port will be required, provided that it includes
the examination of all spaces or chambers which are to be used for refrigerated cargo during the voyage, and that general cargo is
not subsequently carried in any of the spaces or chambers prior to loading the refrigerated cargo.

20.4.7  In the case of ships engaged on voyages of less than two months' duration, a Loading Port Certificate will be
considered as valid for two months, provided that the cargoes carried are of such a nature as not to damage the insulation or
appliances in the insulated chambers, nor to affect, by taint or mould, the refrigerated cargoes loaded during that period. For
longer voyages, the certificate is valid for only one cargo from the loading port(s) to the discharge port(s).

20.4.8 If there is no LR Surveyor available at the loading port(s), or if none is obtainable from a port within a reasonable
distance, the Committee will accept the report of a survey held at the loading port by two competent engineers of the ship.

20.5 Refrigerating plant on ships not classed with LR

20.5.1 In the case of refrigerating installations being constructed under Special Survey on ships not intended to be classed with
LR, the installation is to comply with the applicable requirements of Pt 6, Ch 3 Refrigerated Cargo Installations.

20.5.2 The generator engines and electrical equipment, which supply power to the refrigerating installations are to be
constructed in accordance with the requirements of the Classification Society concerned and the installation is also to comply with
the requirements of Pt 6, Ch 3, 6.1 General 6.1.2. Such plant is to be examined generally and under working conditions by the
Surveyors.

| Section 21
Controlled atmosphere systems

21.1 Retention of class

21.1.1 It is a prerequisite of the CA notation that the refrigeration installation on board already conforms to a * Lloyd's RMC
class notation. see Pt 1, Ch 2, 2.6 Class notations (refrigerated cargo installations (RMC), controlled atmosphere (CA) systems and
carriage of refrigerated containers (CRC)) 2.6.1.

21.1.2  For the retention of Class, the CA systems are to be submitted for Periodical Surveys by LR's Surveyors as specified in
Pt 1, Ch 3, 21.2 Annual Surveys and Pt 1, Ch 3, 21.3 Special Surveys.
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21.2 Annual Surveys

21.2.1 Annual Surveys are to be carried out from the date of the Initial Classification Survey to verify that the CA system
remains satisfactory.

21.2.2  The complete CA installation is to be visually examined and tested for the following main aspects:

(@ CA zone sealing arrangements including cleats and hinges, pressure/vacuum (P/V) valves, door locks, ventilation of adjacent
spaces, warning notices.

(b) CA zones to be individually tested for airtightness to the design pressure. Testing by ship's staff, within one month prior to the
survey may be accepted, based on a written report by the Master subject to visual inspection confirming the airtightness.

(c) Operation and performance testing of the gas supply equipment, including controls, alarms, interlocks, safety devices.
(d) Ventilation arrangements including fans.

(e) Electrical supply arrangements.

() Gas analyzers and analyzing equipment and calibration.

(@ RH sensors and calibrations.

(h) Permanent and portable gas monitoring, calibration and personnel safety equipment.

()  Witnessing of the air leakage.

() Voyage logs, records of CA zone airtightness and calibration of instruments.

=

Verification that an Operating and Safety Manual is on board, is complete and that the responsible officers have
countersigned to confirm that they are familiar with its contents.

21.2.3  On satisfactory completion of this survey, a new Annual Survey "AS', with date, will be assigned.
21.3 Special Surveys

21.3.1 Special Surveys are to be carried out at intervals of five years from the date of the Initial Classification Survey to verify
that all machinery, CA zones and safety arrangements remain satisfactory. On request from Owners, all surveyable items may be
examined on a continuous basis. With this option, 20 per cent of all items are to be presented for survey annually.

21.3.2  Each CA zone is to be subjected to an airtightness test.

21.3.3  The extent of dismantling is to be at the LR Surveyor's discretion, but is to be sufficient for the Surveyor to be satisfied
as to the condition of the installation.

21.3.4  On satisfactory completion of this survey, a new Special Survey ‘SS', or RMC CS' with date, will be assigned.

[ ] Section 22
Bow, inner, side shell and stern doors on Ro-Ro ships

22.1 General

22.1.1  The requirements of Pt 1, Ch 3, 2 Annual Surveys - Hull and machinery requirements to Pt 1, Ch 3, 5 Special Survey -
General - Hull requirements are to be complied with, as applicable.

22.1.2  The requirements in this Section are applicable to the survey of bow, inner, side shell and stern doors on roll on-roll off
passenger (Ro-Pax) ships and roll on-roll off (Ro-Ro) cargo ships.

22.1.3  Annual Survey and Special Survey of bow, inner, side shell and stern doors are to include examinations, tests and
checks to a sufficient extent in order to verify that they are in satisfactory condition, remain in compliance with applicable
requirements, and are subject to proper maintenance and operation in accordance with the Operation and Maintenance Manual
(OMM) or manufacturer’s recommendations.

22.2 Definitions

22.2.1 For the application of the requirements in this Section, a Ro-Ro ship is a ship that utilises a loading ramp to enable
wheeled vehicles to be rolled on and rolled off the ship.

22.2.2 A Ro-Pax ship is a passenger ship with Ro-Ro spaces or special category spaces.
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22.2.3 Ro-Ro spaces are those that extend over a substantial length or the entire length of the ship, and are not normally
sub-divided. These spaces can be loaded and unloaded (normally in a horizontal direction) with motor vehicles with fuel in their
tanks for their own propulsion and/or goods (either packaged or in bulk, in rail or road cars (including tankers), trailers, containers,
pallets, demountable tanks or in other stowage units or receptacles).

22.2.4 Special category spaces are enclosed vehicle spaces (above or below the bulkhead deck) that vehicles can be
driven on to and from, and that can be accessed by passengers. Special category spaces may be accommodated on more than
one deck, provided that the total overall clear height for vehicles does not exceed 10 m.

22.2.5 Securing devices are used to keep the door closed by preventing it from rotating about its hinges.

22.2.6 Supporting devices are used to transmit external or internal loads from the door to a securing device and from the
securing device to the ship’s structure, or a device other than a securing device, such as a hinge, stopper or other fixed device,
that transmits loads from the door to the ship’s structure.

22.2.7  Alocking device is used to lock a securing device in the closed position.

22.2.8 A Close-up Survey is defined in Pt 1, Ch 3, 1.5 Definitions.
22.3 Annual Surveys

22.3.1 The survey is to consist of an examination to verify, as far as is practicable, that the bow, inner, side shell and stern
doors are maintained in a satisfactory condition.

22.3.2  The Surveyor is to obtain confirmation that no unapproved changes have been made to the bow, inner, side shell and
stern doors since the last survey.

22.3.3  Where applicable, Surveyors are to verify that the Operation and Maintenance Manual (OMM), including any revisions, is
available on board. It is to be verified that documented operating procedures for closing and securing the doors are kept on board
and posted at the appropriate place(s). The Surveyor is to apply particular attention to the register of inspections and its contents
(contained within the OMM) as a basis for the survey.

22.3.4  An examination of the bow, inner, side shell and stern doors is to be carried out, with particular attention to be applied to
the following:

(@ The structural arrangement of doors, including plating, secondary stiffeners, primary structure, hinging arms and weld
connections;

(o)  Shell structure surrounding the opening of the doors and the securing, supporting and locking devices, including shell plating,
secondary stiffeners, primary structure and associated weld connections;

Hinges and bearings, thrust bearings;
Hull and door side supports for securing, supporting and locking devices.

ey

Note If a crack is identified, an examination by non-destructive testing is to be carried out in the surrounding area and for
similar items, as considered necessary by the Surveyor.

22.3.5 A Close-up Survey of the securing, supporting and locking devices is to be carried out. As a minimum, the Close-up
Survey is to include the following:

a) Cylinder securing pins, supporting brackets, back-up brackets (where fitted) and their weld connections;

b) Hinge pins, supporting brackets, back-up brackets (where fitted) and their weld connections;

Locking hooks, securing pins, supporting brackets, back-up brackets (where fitted) and their weld connections;
Locking pins, supporting brackets, back-up brackets (where fitted) and their weld connections;

e) Locating and stopper devices and their weld connections.

22.3.6  The clearances of hinges, bearings and thrust bearings are to be measured where no dismantling is required. If the
function test is not satisfactory, dismantling may be required to measure the clearances. If dismantling is carried out, a visual
examination of hinge pins and bearings, together with non-destructive testing of the hinge pin, is to be carried out. The clearances
of the securing, supporting and locking devices are to be measured, where indicated in the Operation and Maintenance Manual
(OMM).

22.3.7  An examination of the sealing arrangements, including packing material/rubber gaskets, retaining bars or channels and
associated weld connections, is to be carried out.

22.3.8  An examination of the drainage arrangements, including bilge wells and drain pipes, where fitted, is to be carried out. A
test of the bilge system between the inner and outer doors is to be carried out.
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22.3.9 A function test of doors is to be carried out. The Surveyor is to check the satisfactory operation of the bow, inner, side
shell and stern doors during a complete opening and closing operation including, as applicable:

(@ Proper working of the hinging arms and hinges;

(b) Proper engagement of the thrust bearings;

(c) Device for locking the door in the open position;

(d) Securing, supporting and locking devices;

(e) Proper sequence of the interlock system for the opening/ closing system and the securing and locking devices;
()  Mechanical lock of the securing devices;

c

Proper locking of hydraulic securing devices in the event of a loss of the hydraulic fluid, according to the procedure contained
in the Operation and Maintenance Manual (OMM);

(h) Correct indication of open/closed position of doors and securing/locking devices at navigation bridge and other control
stations;

Isolation of the hydraulic securing/locking devices from other hydraulic systems;
Confirmation that the operating panels are inaccessible to unauthorised persons;

(k) Verification that a notice plate giving instructions to the effect that all securing devices are to be closed and locked before
leaving harbour is placed at each operating panel and supplemented by warning indicator lights;

()  Examination of electrical equipment for opening, closing and securing the doors.

=)

22.3.10 A function test of the indicator system is to be carried out. The Surveyor is to check the satisfactory operation of the
indicator system, where fitted, including the following, as applicable:

(@) Proper visible indication and audible alarm on the navigation bridge panel, according to the selected function ‘harbour/sea
voyage’ and on the operating panel;

b) Lamp test function on both panels;

c) Verification that it is not possible to turn off the indicator light on both panels;

d) \Verification of fail safe performance, according to the procedure contained in the Operation and Maintenance Manual (OMM);
)

e) Confirmation that power supply for the indicator system is supplied by the emergency source or other secure power supply
and is independent of the power supply for operating the doors;

()  Proper condition of sensors and protection from water, ice formation and mechanical damage.

—_ e~ =~ =

22.3.11 A test of the water leakage detection system, where fitted, is to be carried out. The test is to include verification of a
proper audible alarm on the navigation bridge panel and on the engine control room panel, according to the procedure contained
in the Operation and Maintenance Manual (OMM).

22.3.12 Atest of the television surveillance system, where fitted, is to be carried out. The test is to include verification of a proper
indication on the navigation bridge monitor and on the engine control room monitor.

22.3.13 A hose test, or equivalent, is to be carried out. If the results of the visual examination and function test are satisfactory,
the tightness test need not be carried out unless considered necessary by the Surveyor.

22.3.14 Following the visual examinations and function tests, non-destructive testing and thickness measurements may be
required as considered necessary by the Surveyor.

224 Special Surveys

22.41 The requirements of Pt 1, Ch 3, 22.3 Annual Surveys are to be complied with as applicable.

22.4.2  The securing, supporting and locking devices, including their weld connections, are to be subjected to non-destructive
testing and thickness measurement to the extent considered necessary by the Surveyor. The maximum allowable diminution is 15
per cent of the as-built thickness.

22.4.3  The effectiveness of the sealing arrangements is to be verified by carrying out a hose test, or equivalent.

22.4.4  The clearances of hinges, bearings and thrust bearings are to be measured. Unless otherwise specified in the Operation
and Maintenance Manual (OMM), or by the manufacturer’'s recommendation, the measurement of clearances may be limited to
representative bearings where dismantling is needed in order to measure the clearances. If dismantling is carried out, a visual
examination of hinge pins and bearings, together with non-destructive testing of the hinge pin, is to be carried out.

22.4.5  The non-return valves of the drainage system are to be dismantled and examined.
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[ | Section 23
Natural gas fuel Installations

23.1 General

23.1.1 The requirements of Pt 7, Ch 3, 11 Machinery surveys - General requirements are to be complied with, as applicable.

23.1.2  In addition to the survey requirements below, further survey requirements may be imposed; as identified during the risk
assessment process, see Pt 1, Ch 2, 3.6 Surveys for novel/complex systems, machinery and equipment

23.1.83  This Section provides requirements for the survey of natural gas fuel installations as defined in Pt 7, Ch 3, 1.5 Definitions
1.5.29 (natural gas is hereinafter referred to as fuel).

23.1.4  The fuel installation is to be surveyed in working condition except at special survey where internal examination of some
components will be required. See Pt 1, Ch 3, 23.8 Complete Surveys — General requirements and Pt 1, Ch 3, 23.9 Complete
Surveys — Natural gas fuelled consumers and other equipment.

23.1.5  The Annual Survey should be scheduled, if possible, to coincide with a bunkering operation to allow for verification of
fuel storage tank level alarms and bunkering control, alert and safety systems under operational conditions. At annual survey
physical testing of alarms and shutdowns is not required unless it is considered necessary by the attending Surveyor. In any case
records of the alarms are to be retained for the verification of the attending Surveyor.

23.1.6  The Intermediate Survey supplements the Annual Survey by testing the fuel bunkering system including automatic
control, alert and safety systems to confirm satisfactory operation. The extent of the testing required for the Intermediate Survey
may briefly interrupt the fuel installation and therefore vessel operations and the survey are to be scheduled accordingly.

23.1.7  The extent of the testing required for Complete Surveys will normally be such that the full survey cannot be carried out
with the fuel installation operating or loaded with fuel. Consequently, aspects of the survey should be coordinated to correspond
with dry-docking or another period when the system will be gas free. Completion of the survey requires verification of satisfactory
condition of the installation at the normal operating temperatures and pressures so will normally be completed once the vessel has
been bunkered following reactivation of the system.

23.1.8  Prior to any internal inspection of fuel storage tanks, associated piping, fittings and equipment, etc. the respective items
are to be made safe for access by means of isolating relevant valves, purging and gas-freeing the space.

23.1.9  Where an approved condition-monitoring system is employed for the fuel system and its constituent components, and
the applicable Descriptive Note is assigned, the requirements of these regulations for opening up and internal examination may be
waived where the condition of the equipment can be shown to be within agreed acceptable limits as detailed in Pt 5, Ch 21
Requirements for Condition Monitoring Systems and Machinery Condition-Based Maintenance Systems.

23.1.10 The following documentation, as applicable, is to be available on board the ship:

(@ Relevant instruction and information such as loading limit curve information, bunkering procedures, cooling down procedures
and fuel installation test and inspection procedures.

b) Condition-Monitoring or Condition-Based Maintenance documentation as applicable.

c) Test records for bunkering ESD systems.
d) Records of crew tests/inspections of the fuel installation.

—_ =
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23.1.11 For Special Survey requirements for electrical equipment see Pt 1, Ch 3, 14 Electrical equipment.

23.1.12  Where the design of any part of the natural gas fuel system does not permit opening up for internal examination, as
required by these regulations, alternative arrangements for testing and/or inspection will be specially considered.

23.2 Survey Following Repair

23.2.1 Following repair, independent fuel storage tanks of Type C are to be hydrostatically tested in accordance with the
manufacturer’s test and inspection instructions (normally at 1,25 times the approved maximum vapour pressure). Other types of
fuel storage tank, such as membrane tanks, are to be tested in accordance with approved procedures provided by the fuel
storage tank designers. After testing, suitable drying and consequent air-purging procedures are to be followed to return the tank
to operational condition.
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23.3 Annual Surveys - General Requirements for Fuel Systems

23.3.1 The Annual Survey is to be carried out with the fuel installation operational. Gas-freeing will not generally be necessary.

23.3.2  The ship’s log and operational records for the fuel installation, covering the period from the previous survey, are to be
examined. Any malfunction of the installation recorded in the log is to be investigated. It is to be verified that any repairs have been
carried out to an acceptable standard and in accordance with the applicable Rules and Regulations.

23.3.3  Control, alert and safety systems are to be surveyed as follows:

(@ The control, alert and safety systems for the fuel storage tanks and processing system are to be verified in satisfactory
condition by one or more of the following methods:

()  Comparison of read-outs from local and remote indicators.

(i) Consideration of read-outs with regard to the actual conditions.

(i)  Examination of maintenance records with reference to the approved maintenance management system.
(iv) Verification of calibration status of the measuring instruments.

(b) All control, alerts and safety systems are to be tested, where testing is not possible due to operational reasons simulated
testing may be accepted by the attending Surveyor. Which are to include but are not limited to:

i) fuel storage tank and processing system high and low pressure.

i) fuel storage tank high and high-high level

iy fuel storage tank overfill level

iv) fuel storage tank high temperature.

(c) Fuel leakage detection systems (temperature sensors and gas detection as applicable) are to be examined and tested in
accordance with the manufacturer’s instructions and calibrated using sample gas.

(d) The electrical installation, equipment and cables in areas which may contain flammable gas are to be examined in order to
verify that they are in good condition and have been properly maintained. Bonding straps that are installed to control static
electricity are to be visually examined.

(
(
(
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(e) Alerts and safety systems associated with pressurised installations and any safety device associated with non-safe type
electrical equipment that is protected by air-locks or pressurisation, are to be verified.

23.3.4  Fuel installations are to be surveyed as follows:

=

Portable and/or fixed drip trays, or insulation providing protection in the event of fuel leakage, are to be examined.

(b) Components of the fuel installation fitted with insulation to provide protection against ice formation are to be examined for
satisfactory condition.

(c) Fuel piping, valves and fittings are to be generally examined, with particular attention to double-wall or ventilated ducting
arrangements, expansion bellows, supports and vapour seals on insulated piping.

23.3.5 Inerting arrangements and associated alarms are to be verified as being in satisfactory condition, including the means
for prevention of backflow of fuel vapour to the inert gas system.

23.3.6  Ventilation systems are to be surveyed as follows:

a

—_
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Ventilation systems and air-locks including their alarm system are to be generally examined.

b) Ventilation fans in hazardous areas are to be visually examined.

c) For ventilated double-walled piping or ducting containing fuel piping within machinery spaces, exhaust fans and/or supply
fans are to be examined to ensure that the air-flow is not impeded.

(d) Fuel piping and components associated with the fuel processing equipment are to be visually examined.

—

—
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23.3.7  The closing devices for all air-intakes and openings into accommodation spaces, service spaces, machinery spaces,
control stations and approved openings in superstructures and deckhouses less than 10m from deck-mounted fuel storage tanks,
are to be examined.

23.3.8  Venting arrangements, including protection screens if provided, for fuel storage tanks, inter-barrier spaces and tank hold
spaces as applicable, are to be visually examined externally. The external condition of the fuel storage tank relief valves is to be
verified and records of the last test of the opening/closing pressures are to be reviewed.

23.3.9  Means for draining the vent arrangements from fuel storage tank pressure relief valves and other system relief valves are
to be examined to ensure that there is no liquid build-up that would impede effective operation, drain valves are to be checked as
applicable.
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23.3.10 Heating arrangements, if fitted, for steel structures in cofferdams and other spaces are to be verified in satisfactory
condition.

23.3.11  All gastight bulkhead penetrations, including any gastight shaft seals, are to be visually examined.
23.4 Annual Surveys - Fuel Processing Equipment

23.4.1 The following fuel processing equipment is to be generally examined in working condition and operational parameters
verified. Insulation, where fitted, need not be removed but any deterioration of insulation, or evidence of dampness which could
lead to external corrosion of the vessels or their connections, is to be investigated:

—_

a) Heat exchangers and pressure vessels.

b) Natural gas fuel heaters, vaporisers, masthead heaters.

c) Heating arrangements, including provision for continuous heating and circulation of heating medium to prevent freezing
during start up and when the fuel installation is not in use.

(d) Fuel piping and components associated with the fuel processing equipment.

—_
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23.4.2 Where the double wall or duct containing fuel piping is protected using a pressurised inert gas atmosphere the
monitoring and maintenance of the inert atmosphere is to be confirmed in satisfactory condition.

23.4.3  The condition of the fuel isolation valve and double block and bleed arrangements for each consumer is to be examined
with respect to:

a
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Containment to prevent fuel leakage from any valve arrangements installed within the machinery space.

b) Connections to the inerting and venting arrangements.

c) General examination to confirm that the valve arrangement and all associated fuel monitoring and control equipment are in
satisfactory condition. The external examination is to be supplemented by a review of relevant operational, maintenance and
service reports.

—
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23.4.4  Where fuel processing equipment is located within an independent space that functions as containment in the event of a
fuel spill (e.g. a tank connection space), the space is to be examined internally and externally to verify that the structure remains in
a satisfactory condition to contain any potential leakage of fuel including any thermal isolation to protect the surrounding structure
from damage due to cryogenic leakage.

23.4.5 Records of testing the operation of the tank master isolation valve are to be verified. Tests are to be carried out on
regular basis as agreed with LR and the scope of the testing should incorporate a full test of the Emergency Shutdown sequence.
Where possible, operation of the valve as described above is to be witnessed at the time of survey.

23.5 Annual Surveys - Fuel Storage

23.5.1 Areas in which fuel storage tanks are located (on and below deck) are to be examined for any changes to the
arrangements within those areas that may affect the hazardous area rating.

23.5.2  For Type C pressurised fuel storage tanks the external surface of the fuel storage tank insulation is to be visually
examined for cold spots to verify the condition of the insulation arrangements. This examination is to be carried out with the fuel
storage tanks loaded. Ideally fuel storage tanks should be loaded to the maximum loading limit; examination of partially-filled fuel
storage tanks may be accepted alongside a review of records of periodic cold spot examinations carried out by suitably trained
and qualified crew.

23.5.83  The supporting structure between the deck plating and the tank is to be examined to confirm that the saddle
arrangement remains in satisfactory condition in accordance with the approved design.

23.5.4  For vacuum-insulated fuel storage tanks, monitoring records are to be reviewed to confirm satisfactory maintenance of
the vacuum. Any trends identifying a breakdown or loss of vacuum containment are to be investigated.

23.5.5 For Type B fuel storage tanks where the insulation arrangements are such that the insulation cannot be examined, the
surrounding structures of wing tanks, double bottom tanks and cofferdams are to be visually examined for cold spots. This
examination is to be carried out with the fuel storage tanks loaded. Ideally fuel storage tanks should be loaded to the maximum
loading limit; examination of partially-filled fuel storage tanks may be accepted alongside a review of records of periodic cold spot
examinations carried out by suitable trained and qualified crew.

23.5.6  For membrane fuel storage tanks the performance of the insulation arrangements is to be confirmed in accordance with
approved procedures submitted by the containment designers.
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23.6 Annual Survey - Fuel Bunkering System

23.6.1  The fuel-bunkering system, including manifold connections, isolation valves, bunker piping and linked Emergency
Shutdown (ESD) system connection equipment (including cabling and connectors), are to be visually examined.

23.6.2  Bunkering operations are to be observed as far as possible; satisfactory condition of the bunkering control, alert and
safety system is to be verified. During annual survey it is not expected that ESD1 (stoppage of bunker transfer) or ESD2
(disconnection of bunker piping) will be operationally tested but records of maintenance and testing are to be reviewed. However,
prior to starting the bunkering operation, it is expected that an ESD1 is tested with no LNG in the system (i.e. a dry test). Records
of the testing are to be available during survey.

23.7 Intermediate Surveys

23.7.1 In addition to the requirements below, the requirements of Pt 1, Ch 3, 23.1 General to Pt 1, Ch 3, 23.6 Annual Survey -
Fuel Bunkering System are to be complied with.

(8 Control, alert and safety systems for the bunkering system, fuel-containment systems and processing equipment, together
with any associated shutdown and/or interlock, are to be tested under working conditions and, if necessary, recalibrated.
Shutdown sequence and extent are to be verified against documented procedures where applicable. Such safety systems
include but are not limited to:

()  Bunkering ESD system is to be tested, without fuel in the piping, to verify that ESD system operation will result in a
closure of the isolation valves and a shutdown of machinery associated with bunkering operations. All ESD activations
and outputs are to be tested including fuel storage tank overfill protection, bunkering isolation valve closure and
automatic shutdown of machinery associated with bunkering operations.

(i) Fuel-processing equipment shutdown and closure of isolation valves resulting from:

. loss of the valve-actuating medium;

e loss of ventilation in fuel piping double wall /ventilated duct; or

. loss of pressure of inert gas in pressurised double-walled pipe arrangement.

(i)  Fuel processing equipment shutdown and closure of isolation valves as a result of deviation in the fuel supply to the
engine-room from the normal operating conditions (temperature and pressure).

(iv) Fuel installation shutdown as a result of gas detection.

(v) Safety interlocks on fuel-processing equipment are to be examined and tested as necessary to confirm satisfactory
condition.

(b) A General Examination within the areas deemed as hazardous, such as bunker stations, vent mast area, tank connection
space and spaces adjacent to vent arrangements from the tank connection space (if applicable), to verify the electrical
arrangements have been maintained satisfactorily for operation in a hazardous environment.

(c) \Verification that piping and independent fuel storage tanks are electrically bonded to the hull.

23.7.2  Consideration will be given to simulated testing, provided that it is considered representative. Comprehensive
maintenance records, including details of tests carried out in accordance with the fuel plant and instrumentation maintenance
manuals may be presented for review. Acceptance of either simulated testing or maintenance records including reports of testing
as described above is subject to the satisfaction of the attending Surveyor.

23.8 Complete Surveys — General requirements

23.8.1  Therequirements of Pt 1, Ch 3, 23.1 General to Pt 1, Ch 3, 23.7 Intermediate Surveys are to be complied with.

23.8.2  The items covered by Pt 1, Ch 3, 23.8 Complete Surveys — General requirements 23.8.3 to Pt 1, Ch 3, 23.9 Complete
Surveys — Natural gas fuelled consumers and other equipment 23.9.5 may, at the request of the Owner, be examined on a
Continuous Survey basis provided that the interval between examinations of each item does not exceed five years. Exceptions
may be made to this requirement if Condition Based Maintenance arrangements have been agreed and maintained satisfactorily
(see Pt 1, Ch 3, 23.1 General 23.1.9).

23.8.3  Except where alternative provisions are given in Pt 1, Ch 3, 23.8 Complete Surveys — General requirements 23.8.6 and
Pt 1, Ch 3, 23.8 Complete Surveys — General requirements 23.8.7 below, all fuel storage tanks are to be examined externally and
internally, particular attention being paid to the plating in way of supports of securing arrangements for independent tanks, pipe
connections, also to sealing arrangements in way of the deck penetrations. Insulation is to be removed as required.

23.8.4  Provided that the structural examination is satisfactory, that the gas detection systems have been found to be in
satisfactory condition, routine on board checks and maintenance records are satisfactory and that the voyage records have not
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shown any abnormal operation, fuel storage tanks will not require hydrostatic testing (except as required by Pt 1, Ch 3, 23.8
Complete Surveys — General requirements 23.8.6.

23.8.5  The non-destructive testing (NDT) of independent fuel storage tanks is to supplement visual inspection with particular
attention to be given to the integrity of the main structural members, tank shell and highly-stressed parts, including welded
connections as deemed necessary by the Surveyor. The following items are considered as highly-stressed parts:

. structure in way of tank supports and anti-rolling/anti-pitching devices,
e web frames or stiffening rings,

e  swash bulkhead boundaries,

. dome and sump connections to tank shell,

e  foundations for pumps, towers, ladders, etc.

o pipe connections.

23.8.6 The NDT testing requirements for different types of independent fuel storage tanks are detailed below; where
radiographic or ultrasonic testing is required, at least 10 per cent of the length of the applicable welded connections is to be
tested. This testing is to be carried out internally and externally as applicable. Insulation is to be removed as necessary for the
required non-destructive testing:

(@ For independent fuel storage tanks of Type B, the extent of non-destructive testing is to be given in the test schedule
specially prepared for the tank design. The Owner is to submit proposals for the extent of non-destructive testing of the fuel
storage tanks in advance of the survey.

(b) For vacuum-insulated independent fuel storage tanks of Type C vacuum monitoring is accepted as a demonstration of the
internal integrity of the tank. This is subject to verification that the monitoring equipment is being maintained, operated and
calibrated in a satisfactory condition. There is no further requirement for internal examination and testing of these tanks. The
tank support arrangements are to be visually examined; non-destructive testing may be required if the condition raises doubt
as to the structural integrity.

(c) For non-vacuum insulated independent fuel storage tanks of Type C non-destructive testing is required on the plating in way
of supports and also over selected lengths of welds. Where such testing raises doubt as to the structural integrity, further
testing is to be carried out in accordance with the requirements of the manufacturer’s test and inspection instructions for
hydraulic testing (normally at 1,25 times the approved maximum vapour pressure). Alternatively, consideration will be given to
pneumatic testing under special circumstances, provided full details are submitted for approval.

(d) At each alternate Complete Survey (i.e.at 10 year intervals); non-vacuum insulated independent fuel storage tanks of Type C
are to be either:

()  Hydrostatically or hydro-pneumatically tested to not less than 1,25 times MARVS in accordance with the requirements
of the manufacturer’s test and inspection instructions. The requirements for non-destructive testing in Pt 7, Ch 3, 23.8
Complete Surveys — General requirements 23.8.5 are to be carried out following this test as required by the Surveyor; or

(i) Subject to a thorough, planned, non-destructive testing. This testing is to be carried out in accordance with a test
schedule specially prepared for the tank design. If a special programme does not exist, the following should be tested:

o structure in way of tank supports and anti-rolling/anti-pitching devices;

e  stiffening rings;

e Y-connections between tank shell and a longitudinal bulkhead of bi-lobe tanks;
. swash bulkhead boundaries if applicable;

o dome and sump connections to the tank shell if applicable;

®  pipe connections.

23.8.7  Membrane fuel storage tank surveys are to be carried out in accordance with approved testing procedures provided by
the containment designers.

23.8.8  Fuel storage tank pipe connections and fittings are to be examined, and all valves and cocks in direct communication
with the interiors of the tanks are to be opened out for inspection and the connection pipes are to be examined internally, so far as
practicable. Special attention is to be paid to the fuel storage tank master isolation valve(s); the valve seat is to be visually
examined and the valve tested at the maximum working pressure of the fuel storage tank prior to re-commissioning the fuel
system.

23.8.9  Relief valves are to be surveyed as follows:

(@ The pressure relief valves for the fuel storage tanks are to be opened for examination, adjusted to the correct operating
pressure as indicated in Pt 1, Ch 3, 23.8 Complete Surveys — General requirements 23.8.9, function-tested, and sealed. If
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the tanks are equipped with relief valves with non-metallic membranes in the main or pilot valves, such non-metallic
membranes are to be replaced. Valves may be removed from the tank for the purpose of making this adjustment under
pressure of air or other suitable gas. If valves are removed, the tank and fuel piping downstream of the tank isolation valves
are to be gas-freed and inerted.

(o) Valves are to lift at a pressure not more than the percentage given below, above the maximum vapour pressure for which the
tanks have been approved:

. For O to 1,5 bar, 10 per cent.

. For 1,5 to 3,0 bar, 6 per cent.

o For pressures exceeding 3,0 bar, 3 per cent.

(c) Where a detailed record of continuous overhaul and retesting of individually-identifiable relief valves is maintained,
consideration will be given to acceptance on the basis of opening, internal examination, and testing of a representative
sampling of valves, including each size and type of relief valve in use, provided there is logbook evidence that the remaining
valves have been overhauled and tested since the previous Complete Survey.

(d) Relief valves on fuel piping are to have their pressure settings checked. The valves may be removed from the piping for this
purpose. At the Surveyor’s discretion a sample of each size and type of valve may be opened for examination and testing.

23.8.10 All fuel pumps, booster pumps and vapour pumps are to be opened out for examination. Where applicable, pumping
systems for inter-barrier spaces are to be checked and verified to be in satisfactory condition.

23.8.11 Piping for the fuel processing system including valves, actuators and compensators is to be opened for examination.
Insulation may need to be removed, as deemed necessary, to ascertain the condition of the piping. If any doubt exists regarding
the integrity of the piping based upon visual examination then, where deemed necessary by the Surveyor, a pressure test at 1,25
times MARVS of the piping is to be carried out. The complete piping systems are to be tested for leaks after re-assembly.

23.8.12 Equipment for the production of inert gas is to be examined and shown to be in satisfactory condition, operating within
the gas specification limits. Piping, valves, etc. for the distribution of the inert gas are to be generally examined. Pressure vessels
for the storage of inert gas are to be examined internally and externally and the securing arrangements are to be specially
examined. Pressure relief valves are to be demonstrated to be in satisfactory condition. Liquid nitrogen storage vessels are to be
examined, so far as practicable, and all control equipment, alarms and safety devices are to be verified as operational.

23.8.13 Gastight bulkhead shaft seals are to be opened out so that the sealing arrangements may be checked.
23.8.14 Any sea connections associated with the fuel handling equipment are to be opened out when the ship is in dry dock.

23.8.15 Where an approved condition-monitoring system or condition-based maintenance system is in place, the requirements
for opening up of equipment may be reduced accordingly where the condition of the equipment can be shown to be within agreed
acceptable limits as detailed inPt 5, Ch 21 Requirements for Condition Monitoring Systems and Machinery Condition-Based
Maintenance Systems.

23.8.16 Testing of the tank connection space and cofferdam leakage-detection arrangement (temperature sensors and gas
detectors) is to be carried out.

23.8.17 An electrical insulation resistance test of the circuits terminating in, or passing through, hazardous areas, is to be carried
out. If the ship is not in a gas-free condition, the results of previously recorded test readings may be accepted together with a
review of the on-board monitoring of the earth loop impedance of relevant circuits.

23.9 Complete Surveys — Natural gas fuelled consumers and other equipment

23.9.1 Heat exchangers associated with the fuel installation are to be opened out and examined as follows:

=

The water end covers of evaporators are to be removed for examination of the tubes, tube plates and covers.

Heating medium pumps, including standby pump(s) which may be used on other services, are to be opened out for
examination.

(c) Where a pressure vessel is insulated, sufficient insulation is to be removed, especially in way of connections and supports, to
enable the vessel's condition to be ascertained.

T

Note this refers to external insulation, not additional insulation that may be installed in the annular space of a vacuum
insulated tank.

(d) Insulated piping is to have sufficient insulation removed to enable its condition to be ascertained. Vapour seals are to be
specially examined for their condition. Vacuume-insulated piping is to be visually examined and records of maintenance and
vacuum monitoring are to be reviewed.
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23.9.2  The steam side of steam heaters is to be hydraulically tested to 1,5 times the design pressure.
23.9.3  Fuel pipe ducts or casings are to be generally examined and the exhaust or inerting arrangements are to be verified.

23.9.4  All alarms associated with the natural gas burning systems are to be verified; including, but not limited to, main and
auxiliary engines, boilers, incinerators and gas combustion units.

23.9.5  The satisfactory condition of all pressure relief valves and/or safety discs throughout the installation is to be verified.
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Section
1 Rules for the Manufacture Testing and Certification of Materials
[ | Section 1
Rules for the Manufacture Testing and Certification of Materials
1.1 Reference

Please see Rules for the Manufacture, Testing and Certification of Materials, July 2015
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= Section 1
Rule application
1.1 General
1141 The Rules apply in general to single hull ships of normal form, proportions and speed. Relevant parameters to define

what is regarded as normal are given by limitations specified at the beginning of individual ship type Chapters. Although the Rules
are, in general, for steel ships of all welded construction, other materials for use in hull construction will be considered.

1.2 Exceptions

1.2.1 Ships of unusual form, proportions or speed, intended for the carriage of special cargoes, or for special or restricted
service, not covered by Pt 3 Ship Structures (General) and Pt 4 Ship Structures (Ship Types), will receive individual consideration
based on the general standards of the Rules.

1.2.2 The requirements of Pt 3, Ch 1, 7.1 Calculation of Equipment Number are not applicable to Double Hull Oil Tankers or
Bulk Carriers with a CSR notation (see Pt 1, Ch 2, 2.3 Class notations (hull)).

1.3 Loading

1.3.1 The Rules are framed on the understanding that ships will be properly loaded and handled; they do not, unless it is
stated or implied in the class notation, provide for special distributions or concentrations of loading other than those included in
the approved Loading Manual. The Committee may require additional strengthening to be fitted in any ship which, in their opinion,
would otherwise be subjected to severe stresses due to particular features of the design, or where it is desired to make provision
for exceptional load or ballast conditions.

1.4 Advisory services

1.4.1 The Rules do not cover certain technical characteristics, such as stability, trim, vibration, docking arrangements, etc.
The Committee cannot assume responsibility for these matters but is willing to advise upon them on request.

1.5 Intact stability

1.5.1 New ships to which the Load Lines Conventions are applicable will be assigned Class only after it has been
demonstrated that the level of intact stability is adequate, see Pt 1, Ch 2, 1.1 General 1.1.9.
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Direct calculations
2.1 General
211 Direct calculations may be specifically required by the Rules or may be required for ships having novel design features,

as defined in Pt 3, Ch 1, 1.2 Exceptions or may be submitted in support of alternative arrangements and scantlings. Lloyd's
Register (hereinafter referred to as 'LR') may, when requested, undertake calculations on behalf of designers and make
recommendations in regard to suitability of any required model tests.

21.2 Where model testing is undertaken to complement direct calculations the following details would normally be required to
be submitted:

e  Schedule of tests;

. details of test equipment;

o input data;

o analysis; and

. calibration procedure together with tabulated and plotted output.

2.2 Submission of direct calculations

2.2.1 LR’s direct calculation procedures and facilities are summarised in the document entitled ShipRight Procedures
Overview.

222 In cases where direct calculations have been carried out using ShipRight procedures, the following supporting

information should be submitted as applicable:

(@ Reference to the ShipRight direct calculation procedure and technical program used.

(b) A description of the structural modelling.

(c) A summary of analysis parameters including properties and boundary conditions.

(d) Details of the loading conditions and the means of applying loads.

(e) A comprehensive summary of calculation results. Sample calculations should be submitted where appropriate.

2.2.3 In general, submission of large volumes of input and output data associated with such programs as finite element

analysis will not be necessary.

2.2.4 The responsibility for error free specification and input of program data and the subsequent correct transposal of output
rests with the Builder.

[ ] Section 3
Equivalents
3.1 Alternative arrangements and scantlings
3.1.1 In addition to cases where direct calculations are specifically required by the Rules, LR will consider alternative

arrangements and scantlings which have been derived by direct calculations in lieu of specific Rule requirements. All direct
calculations are to be submitted for examination.

3.1.2 Where calculation procedures other than those available within ShipRight are employed, supporting documentation is to
be submitted for appraisal and this is to include details of the following:

. calculation methods, assumptions and references;

e loading;

. structural modelling;

. direct criteria and their derivation, e.g. permissible stresses, factors of safety against plate panel instability, etc.

3.1.3 LR will be ready to consider use of Builders' programs for direct calculations in the following cases:
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(@ Where it can be established that the program has previously been satisfactorily used to perform a direct calculation similar to
that now submitted.

(o) Where sufficient information and evidence of satisfactory performance is submitted to substantiate the validity of the
computation performed by the program.

u Section 4
National and International Regulations

4.1 International Conventions

411 The Committee, when authorised, will act on behalf of Governments and, if requested, LR will certify compliance in
respect of National and International statutory safety and other requirements for passenger and cargo ships.

41.2 In satisfying the Load Line Conventions, the general structural strength of the ship is required to be sufficient for the
draught corresponding to the freeboards to be assigned. Ships built and maintained in accordance with LR's Rules and
Regulations possess adequate strength to satisfy the Load Line Conventions. However, some National Authorities may, in addition,
require to be supplied with calculations of bending moments and shear forces for certain conditions of loading.

4.2 International Association of Classification Societies (IACS)

4.21 Where applicable, the Rules take into account unified requirements and interpretations established by IACS.

4.3 International Maritime Organization (IMO)

4.31 Attention is drawn to the fact that Codes of Practice issued by IMO contain requirements which are outside classification

as defined in these Rules and Regulations.

| Section 5
Information required
5.1 General
511 The categories and lists of information required are given in Pt 3, Ch 1, 5.2 Plans and supporting calculations.
51.2 Plans are generally to be submitted in triplicate, but one copy only is necessary for supporting documents and
calculations.

51.3 Plans are to contain all necessary information to fully define the structure, including construction details, equipment and
systems as appropriate.

514 Additional requirements for individual ship types are given in subsequent Chapters.
5.2 Plans and supporting calculations
5.21 Plans covering the following items are to be submitted:

e Midship sections showing longitudinal and transverse material.
e  Profile and decks.

e  Shell expansion.

e  Qiltight and watertight bulkheads.

. Propeller brackets.

e  Double bottom construction.

o Pillars and girders.

e  Aft end construction.

¢  Engine room construction.
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e  Engine and thrust seatings.

. Fore end construction.

e Hatch coamings.

e  Hatch cover construction.

. Deckhouses and superstructures.

e  Sternframe.

¢ Rudder, stock and tiller.

. Equipment.

e | oading Manuals, preliminary and final.

o Ice strengthening.

e Welding.

. Hull penetration plans.

. Support structure for masts, derrick posts or cranes.

. Bilge keels showing material grades, welded connections and detail design.
e Supporting structure of deck fittings used for towing and mooring.

522 The following supporting documents are to be submitted:

¢ General arrangement.

e Capacity plan.

. Lines plan or equivalent.

o Dry-docking plan.

o Freeboard plan or equivalent showing freeboards and items relative to the conditions of assignment.

e Towing and mooring arrangements plan as defined in Pt 3, Ch 1, 5.3 Plans to be supplied to the ship 5.3.10.

e When the ship is required to comply with statutory damage stability criteria: Watertight Integrity plan or equivalent showing
watertight boundaries and associated design head necessary to satisfy damage stability criteria.

523 The following supporting calculations are to be submitted:

e Calculation of Equipment Number.

o Calculation of hull girder still water bending moment and shear force as applicable.

e  Calculation of midship section modulus.

e  (Calculations for structural items in the aft end, midship and fore end regions of the ship.
. Preliminary freeboard calculation.

524 Where an *IWS (In-water Survey) notation is to be assigned (see Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.11), plans and
information covering the following items are to be submitted:

o Details showing how rudder pintle and bush clearances are to be measured and how the security of the pintles in their
sockets is to be verified with the vessel afloat.

¢ Details showing how stern bush clearances are to be measured with the vessel afloat.
. Details of high resistance paint, for information only.

525 Where it is intended to exchange ballast water at sea resulting in the partial filling of the ballast spaces, the scantlings
and structural arrangements of the tank boundaries are to be capable of withstanding the loads imposed by the movement of the
ballast water in those spaces. The magnitude of the predicated loadings, together with the scantling calculations, may require to
be submitted.

5.2.6 Ships that are required to comply with SOLAS Regulation 3-6 in chapter II-1 for ‘Access to and within spaces in the
cargo area of oil tankers and bulk carriers’ are to supply information showing attachment of the access arrangements to the ship
structure. This is to include necessary strength calculations, local detail and any reinforcements.

5.2.7 Ships that are required to comply with the Performance Standards for Protective Coatings of SOLAS Regulation 3-2 -
Protective coatings of dedicated seawater ballast tanks in all types of ships and double-side skin spaces of bulk carriers are to
submit information on the coating specification agreed by the shipyard, the ship owner and the manufacturer, including the coating
system selection, surface preparation and coating application and inspection procedure. Corrosion prevention arrangements and
coating system specifications are to comply with Ch 75 Corrosion Prevention of the Rules for Materials.
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5.3 Plans to be supplied to the ship

5.3.1 To facilitate the ordering of materials for repairs, plans are to be carried in the ship indicating the disposition and grades
(other than Grade A) of hull structural steel, the extent and location of higher tensile steel together with details of specification and
mechanical properties, and any recommendations for welding, working and treatment of these steels.

5.3.2 Similar information is to be provided when aluminium alloy or other materials are used in the hull construction.

5.3.3 A copy of the final Loading Manual, when approved, and details of the loadings applicable to approved decks, hatch
covers and inner bottom are to be placed on board the ship.

5.3.4 Details of any corrosion prevention systems applied or fitted, are to be placed onboard the ship.

5.3.5 For ships that are required to comply with IMO Performance Standard for Protective Coatings, a copy of the Coating
Technical File (CTF) is to be kept on board the vessel, see Ch 15 Corrosion Prevention of the Rules for Materials.

5.3.6 Details of any corrosion control system fitted are to be placed on board the ship.
5.3.7 Copies of main scantling plans are to be placed on board.

5.3.8 Where an *IWS (In-water Survey) notation is to be assigned, approved plans and information covering the items detailed
in Pt 3, Ch 1, 5.2 Plans and supporting calculations 5.2.4 are to be placed on board.

5.3.9 Where a ShipRight CM (Construction Monitoring) notation or descriptive note is to be assigned, the approved
Construction Monitoring Plan (CMP), as detailed in the ShipRight Construction Monitoring Procedures, is to be maintained on
board the ship.

5.3.10  The towing and mooring arrangements plan is to be provided on board for the guidance of the Master. The information
provided on the plan is to include the following in respect of each shipboard fitting:

e | ocation on the ship.

. Fitting type.

e  Safe working load (SWL).

. Purpose of fitting (mooring/harbour towing/escort towing).

. Manner of applying towing or mooring line load, including limiting fleet angles.
. Strength of each mooring line.

e The number of mooring lines supplied on board the ship.

This information is to be incorporated into the pilot card in order to provide the pilot with the necessary information on harbour/
escorting operations.

54 Fire protection, detection and extinction
541 For information and plans required, see Pt 6, Ch 4 Fire Protection, Detection and Extinction Requirements.
| Section 6
Definitions
6.1 Principal particulars
6.1.1 Rule length, L, is the distance, in metres, on the waterline at draught 7, from the forward side of the stem to the after

side of the rudder post or to the centre of the rudder stock if there is no rudder post. L is to be not less than 96 per cent, and
need not be greater than 97 per cent, of the extreme length on the waterline. For ships without rudders, the Rule length is to be
taken as 97 per cent of the extreme length on the waterline. In ships with unusual stem or stern arrangements the Rule length, L,
will be specially considered.

6.1.2 Amidships is to be taken as the middle of the Rule length, L, measuring from the forward side of the stem.

6.1.3 Breadth, B, is the greatest moulded breadth, in metres.
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6.1.4 Depth, D, is measured, in metres, at the middle of the length, L, from top of keel to top of the deck beam at side on the
uppermost continuous deck, or as defined in appropriate Chapters. When a rounded gunwale is arranged, the depth D is to be
measured to the continuation of the moulded deck line.

6.1.5 Draught, T, is the summer draught, in metres, measured from top of keel, or a greater value if such a value has been
specified as ‘scantling draught’. Both of the draughts are to be indicated on the midship plan, irrespective of whether or not they
are of the same value.

6.1.6 The block coefficient, C , is the moulded block coefficient at draught, T, based on Rule length, L, and moulded
breadth, B, as follows:

mouldeddisplacement(m3)atdraught T
Cp= LBT

6.1.7 Length between perpendiculars, L o, is the distance, in metres, on the waterline at draught T, from the fore side of the
stem to the after side of the rudder post, or to the centre of the rudder stock if there is no rudder post. In ships with unusual stern
arrangements the length, L ,,, will be specially considered. The forward perpendicular, F.P., is the perpendicular at the intersection
of the waterline with the fore side of the stem. The after perpendicular, A.P., is the perpendicular at the intersection of the waterline
with the after side of the rudder post. For ships without a rudder post, the A.P. is the perpendicular at the intersection of the
waterline with the centreline of the rudder stock.

6.1.8 Load line length, L |, is to be taken as 96 per cent of the total length on a waterline at 85 per cent of the least moulded
depth measured from the top of the keel, or as the length from the fore side of the stem to the axis of the rudder stock on that
waterline, if that is greater. In ships designed with a rake of keel, the waterline on which this length is measured is to be parallel to
the designed waterline. The length L | is to be measured in metres.

6.1.9 Load line block coefficient, C ., is defined as:
\Y
C = —_——
bL LLBTL
where
V = volume of the moulded displacement, in m3, excluding appendages, taken at draught 7 |

T = moulded draught, in metres, measured to the waterline at 85 per cent of the least moulded depth.

6.1.10  Maximum service speed, V, means the maximum ahead service speed, in knots, which the ship is designed to maintain,
at the summer load waterline at maximum propeller RPM and corresponding MCR.

6.1.11 Bow reference height, H,, , is defined as:

For ships less than 250 m in length:

L
_ L 1,36
Hb = 0,056LL(1 _500)(—CbL 0, 68)m

For ships 250 m or greater in length:

n-fdiay
where
L, = isdefinedinPt3, Ch 1, 6.1 Principal particulars 6.1.8
Cp. = isdefinedin Pt 3, Ch 1, 6.1 Principal particulars 6.1.9.
6.2 Freeboard deck
6.2.1 The freeboard deck is normally the uppermost complete deck exposed to weather and sea, which has permanent

means of closing all openings in the weather part, and below which all openings in the sides of the ship are fitted with permanent
means of watertight closing.

6.2.2 For the purposes of the Load Lines Conventions, as applicable, where the assigned summer freeboard is increased
such that the resulting draught is not more than that corresponding to a minimum summer freeboard for the same ship, but with

Lroyp's REGISTER 149



RuLes AND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

General Part 3, Chapter 1

Section 6

an assumed freeboard deck located a distance below the actual freeboard deck at least equal to the standard superstructure
height, the related items for the conditions of assignment to the actual freeboard deck may be as required for a superstructure
deck.

6.3 Weathertight
6.3.1 A closing appliance is considered weathertight if it is designed to prevent the passage of water into the ship in any sea
conditions.

6.3.2 Generally, all openings in the freeboard deck and in enclosed superstructures are to be provided with weathertight
closing appliances.

6.4 Watertight
6.4.1 A closing appliance is considered watertight if it is designed to prevent the passage of water in either direction under a
head of water for which the surrounding structure is designed.

6.4.2 Generally, all openings below the freeboard deck in the outer shell/envelope (and in main bulkheads) are to be fitted with
permanent means of watertight closing.

6.5 Position 1 and Position 2

6.5.1 For the purpose of Load Line conditions of assignment, there are two basic positions of hatchways, doorways and
ventilators defined as follows:

Position 1 - Upon exposed freeboard and raised quarterdecks, and exposed superstructure decks within the forward
0,25 of the load line length.

Position 2 - Upon exposed superstructure decks abaft the forward 0,25 of the load line length and located at least one
standard height of superstructure above the freeboard deck. Upon exposed superstructure decks situated
within the forward 0,25 of the Load Line length and located at least two standard heights of superstructure
above the freeboard deck.

6.6 Passenger ship

6.6.1 A passenger ship is a ship which carries more than 12 passengers.

6.7 Reference system

6.7.1 For hull reference purposes, the ship is divided into 21 equally spaced stations where Station O is the after

perpendicular, Station 20 is the forward perpendicular, and Station 10 is mid-L .
6.8 Co-ordinate system

6.8.1 Unless otherwise stated, the co-ordinate system is as shown in Figure 1.6.1 Co-ordinate system, that is, a right-hand
co-ordinate system with the X axis positive forward, the Y axis positive to port and the Z axis positive upwards. Angular motions
are considered positive in a clockwise direction about the X, Y or Z axes.
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Figure 1.6.1 Co-ordinate system
u Section 7
Equipment Number
741 Calculation of Equipment Number
711 The equipment of anchors and chain cables specified in Pt 3, Ch 13, 7 Equipment is based on an "Equipment Number'

which is to be calculated as follows:

2
EquipmentNumber = A 3y 2BH + %

where

A = area, in m2, in profile view of the hull, within the Rule length of the vessel, and of superstructures and
houses above the summer load waterline, which are within the Rule length of the vessel, and also having

a breadth greater than %

= Seealso Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.3 and Pt 3, Ch 1, 7.1 Calculation of
Equipment Number 7.1.4

B = greatest moulded breadth, in metres

H = freeboard amidships, in metres, from the summer load waterline to the upper deck, plus the sum of the

heights at the centreline, in metres, of each tier of houses having a breadth greater than %

= See also Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.2, Pt 3, Ch 1, 7.1 Calculation of
Equipment Number 7.1.3 and Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.4

A = moulded displacement, in tonnes, to the summer load waterline.

71.2 In the calculation of H and A, sheer and trim are to be ignored. Where there is a local discontinuity in the upper deck, H
is to be measured from a notional deckline.
7.1.3 If a house having a breadth greater than % is above a house with a breadth of % or less, then the wide house is to be

included, but the narrow house ignored.

7.1.4 Screens and bulwarks more than 1,5 m in height are to be regarded as parts of houses when determining H and A.
Where a screen or bulwark is of varying height, the portion to be included is to be that length the height of which exceeds 1,5 m.

7.1.5 The Equipment Number for tugs is to be calculated as follows:
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2
EquipmentNumber = A 34 2(Bf + X bh) + %

where

A,Band A = aredefinedin Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.1

b = breadth, in metres, of the widest superstructure or deckhouse on each tier.
f = freeboard amidships, in metres, from the summer load waterline
h = the height, in metres, of each tier of superstructure or deckhouse at side having a breadth of % or
greater. In the calculation of h, sheer and trim are to be ignored.
[ Section 8

Inspection and workmanship

8.1 Inspection

8.1.1 Adequate facilities are to be provided to enable the Surveyor to carry out a satisfactory inspection of all components
during each stage of prefabrication and construction.

8.2 Workmanship

8.2.1 All workmanship is to be of good quality and in accordance with good shipbuilding practice. Any defect is to be rectified
to the satisfaction of the Surveyor before the material is covered with paint, cement or other composition. The materials and
welding are to be in accordance with the requirements of the Rules for the Manufacture, Testing and Certification of Materials, July
2015. The assembly sequence and welding sequence are to be agreed prior to construction and are to be to the satisfaction of
the Surveyor. Plates which have been subjected to excessive heating while being worked are to be satisfactorily heat treated
before being erected in the hull.

8.2.2 Wood sheathing on decks. Where plated decks are sheathed with wood, the sheathing is to be efficiently attached to
the deck, caulked and sealed, to the satisfaction of the Surveyor.

8.2.3 Rudder and sternframe. The final boring out of the propeller boss and sternframe skeg or solepiece, and the fit-up
and alignment of the rudder, pintles and axles, are to be carried out after completing the major part of the welding of the after part
of the ship. The contacts between the conical surfaces of pintles, rudder stocks and rudder axles are to be checked before the
final mounting.

8.3 Trial trip and operational tests
8.3.1 The items listed in Table 1.8.1 Trial trip and operational tests are to be tested on completion of the installation or at sea
trials.

Table 1.8.1 Trial trip and operational tests

[tem Requirement
Sliding watertight doors To be operated under working conditions
Windlass An anchoring test is to be carried out in the presence of the Surveyor

The test should demonstrate that the windlass with brakes, etc.
functions satisfactorily, and that the power to raise anchor can be
developed and satisfies the Rule requirements

For Rule requirements, see Pt 3, Ch 13, 7 Equipment.
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Steering gear, main and auxiliary To be tested under working conditions, to the satisfaction of the
Surveyors,to demonstrate that the Rule requirements are met
For Rule requirements, see Pt 5, Ch 19 Steering Arrangements.

Bilge suctions in holds, and hand pumps in peak spaces To be tested under working conditions to the satisfaction of the
Surveyors.

[ | Section 9
Procedures for testing tanks and tight boundaries

9.1 General

9.1.1 The test procedures detailed in this Section are to be used to confirm the watertightness of tanks and watertight
boundaries, the structural adequacy of tanks and weathertightness of structures.

9.2 Application

9.2.1 The testing requirements for gravity tanks, defined as tanks subject to a vapour pressure not greater than 70 kN/m2,
and other boundaries required to be watertight or weathertight, are to be tested in accordance with this Section. Tests are to be
carried out in the presence of a Surveyor at a stage sufficiently close to completion such that the strength and tightness are not
subsequently impaired and prior to any sealing and cement work being applied over joints see also Pt 3, Ch 1, 9.7 Application of
coating.

9.2.2 Attention is drawn to SOLAS Regulation 11 - Initial testing of watertight bulkheads, etc.. Exemptions of structural tests
detailed in SOLAS Regulation 11 - Initial testing of watertight bulkheads, etc. are to be agreed with the relevant Flag
Administration.

9.2.3 The testing of cargo containment systems of liquefied gas carriers are to be in accordance with the requirements of Ch
4 of the Rules and Regulations for the Classification of Ships for the Carriage of Liquefied Gases in Bulk.

9.24 The testing of structures not listed in this Section are to be specially considered.

Table 1.9.1 Testing requirements

Item to be tested Testing procedure Testing requirement

Double bottom tanks, see Note 1 Leak and structural The greater of:

U head of water up to the top of the overflow
U head of water 2,4 m above top of tank, see Note 2
U head of water up to bulkhead deck

Combined double bottom and hopper side tanks Leak and structural The greater of:

U head of water up to the top of the overflow

U head of water representing the maximum pressure
experienced in service

Double bottom voids, see Note 3 Leak

Double side tanks Leak and structural

Combined double bottom, lower hopper and topside Leak and structural The greater of:

tanks U head of water up to the top of the overflow
U head of water 2,4 m above top of tank, see Note 2
o head of water up to bulkhead deck

Topside tanks Leak and structural
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Double side voids Leak
Deep tanks (other than those listed elsewhere) Leak and structural The greater of:
U head of water up to the top of the overflow
o head of water 2,4 m above top of tank, see Note 2
Cargo oil tanks, and fuel oil bunkers Leak and structural The greater of:
U head of water up to the top of the overflow
U head of water 2,4 m above top of tank, see Note 2
o head of water up to top of tank, see Note 2, plus
setting of fitted pressure-relief valve
Scupper and discharge pipes in way of tanks Leak and structural
Ballast hold of bulk carriers Leak and structural o Head of water up to the top of cargo hatch
coaming, see Note 10
Holds used for in-port ballasting Leak and structural A head of water representing the maximum loading that
will occur in-port as indicated in the Loading Manual.
Peak tanks, see Note 4 Leak and structural The greater of:
U head of water up to the top of the overflow
o head of water 2,4 m above top of tank, see Note 2
Fore peak spaces with equipment Leak
Fore peak voids Leak and structural Head of water up to the bulkhead deck, see Note 8
Aft peak spaces with equipment Leak
Aft peak voids, see Note 4 Leak
Cofferdams Leak
Watertight bulkheads Leak See Note 5
Superstructure end bulkhead Leak
Watertight doors below freeboard or bulkhead deck Leak See Notes 5 and 6
Double plate rudder blades Leak
Shaft tunnel clear of deep tanks Leak See Note 5
Shell doors when fitted in place Leak See Notes 5 and 7
Weathertight hatch covers and closing appliances Leak See Note 5
Steel hatch covers fitted to the cargo oil tanks and Leak See Note 5
cargo holds of ships used for the alternate carriage of oil
cargo and dry bulk cargo
Chain locker Leak and structural Head of water up to top of chain pipe
Independent edible liquid tanks Leak and structural The greater of:
U head of water up to the top of the overflow
° head of water 0,9 m above top of tank, see Note 2
L.O. Sump tanks and other similar tanks/spaces under Leak See Note 5
main engines
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Ballast ducts Leak and structural The greater of:

U ballast pump maximum pressure

* setting of pressure-relief valve

Chemical tanker cargo tanks Leak and structural The greater of:
U head of water 2,4 m above top of tank, see Notes
2and 9

U head of water up to top of tank, see Notes 2 and
9, plus setting of fitted pressure-relief valve

Note 1. Including tanks arranged in accordance with the provisions of SOLAS Regulation 9 - Double bottoms in passenger ships and cargo
ships other than tankers.

Note 2. Top of tank is the deck forming the top of the tank, excluding any hatchways. In holds for liquid cargo or ballast with large hatch
openings, the top of tank is to be taken to the top of the hatch.

Note 3. Including dry compartments and duct keels arranged in accordance with the provisions of SOLAS Regulation 9 - Double bottoms in
passenger ships and cargo ships other than tankers and Regulation 11 - Initial testing of watertight bulkheads, etc. .2, as well as voids used for
the protection of fuel oil tanks and pump rooms arranged in accordance with the provisions of MARPOL Annex |, Regulation 12A — Oil fuel tank
protection and Regulation 22 - Pump-room bottom protection .

Note 4. Testing of the aft peak is to be carried out after the sterntube has been fitted.
Note 5. A hose test will be considered, see Pt 3, Ch 1, 9.5 Leak test procedures 9.5.2 and Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.3.

Note 6. Watertight doors not confirmed watertight by a prototype test are to be subject to a hydrostatic test, see SOLAS Regulation 16 -
Construction and initial tests of watertight doors, sidescuttles, etc..

Note 7. For shell doors providing watertight closure, watertightness is to be demonstrated through prototype testing before installation. The
testing procedure is to be agreed with LR prior to testing.

Note 8. Where demonstrated to be impracticable, the structural testing of fore peak void spaces may be exempted subject to the agreement of
the attending Surveyor.

Note 9. Where a cargo tank is designed for the carriage of cargoes with a specific gravity greater than 1,0, an appropriate additional head is to
be considered.

Note 10. Where air vents are fitted below the top of the coaming, adequate blanking off of these vents may be required prior to the
commencement of the test.

Note 11. Other testing methods listed in Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.7 and Pt 3, Ch 1, 9.6 Definitions and details of tests
9.6.8 may be considered, subject to adequacy of such testing methods being verified, see SOLAS Regulation 11 - Initial testing of watertight
bulkheads, etc..

9.3 Test types

9.3.1 The types of test specified in this Section are:

(@ Structural test: which is to be conducted to verify the tightness and structural adequacy of the construction of tanks. This
may be a hydrostatic test or, where the situation warrants, a hydropneumatic test.

(b) Leak test: which is to be used to verify the tightness of a boundary. Unless a specific test is indicated, this may be a
hydrostatic, hydropneumatic test, air or other medium test.

9.4 Structural test procedures

9.41 Where a structural test is specified in Table 1.9.7 Testing requirements, unless specified otherwise, a hydrostatic test is
to be carried out in accordance with Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.7. Where practical limitations prevent a
hydrostatic test being carried out, a hydropneumatic test in accordance with Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.2 is
to be conducted. All external boundaries of the tested space are to be examined for structural distortion, bulging, buckling, or
other related damage and/or leaks.

9.4.2 A hydrostatic test or hydropneumatic test may be carried out afloat to confirm the structural adequacy of tanks,
provided that a leak test is carried out and the results are confirmed as satisfactory before the vessel is afloat.
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9.4.3 For tanks of the same structural design, configuration and the same general workmanship, as determined by the
attending Surveyor, a structural test may be carried out on only one tank, provided all subsequent tanks are tested for leaks by an
air test. The relaxation to accept leak testing using an air test instead of a structural test does not apply to cargo space boundaries
adjacent to other compartments in tankers and combination carriers or to the boundaries of tanks for segregated cargoes or
pollutants.

944 Where the structural adequacy of a tank has been verified by structural testing on a previous vessel in a series, tanks of
structural similarity on subsequent vessels within that series (which are built at the same shipyard) may be exempt from such
testing, provided that the watertightness of all exempt tanks is verified by leak tests and thorough inspection. However, structural
testing is to be carried out for at least one tank of each type of tank on every vessel in the series. The relaxation to accept leak
testing and thorough inspections instead of a structural test on subsequent vessels in a series does not apply to cargo space
boundaries adjacent to other compartments in tankers and combination carriers or to the boundaries of tanks for segregated
cargoes or pollutants.

9.4.5 For sister ships built two or more years after the delivery of the last ship of the series, the relaxation provided for in Pt 3,
Ch 1, 9.4 Structural test procedures 9.4.4 may be accepted provided that the general practices, equipment and workmanship of
the shipyard have been maintained continuously, and an enhanced NDT programme is implemented for the tanks not subject to
structural tests.

9.4.6 Tanks exempted from structural testing in Pt 3, Ch 1, 9.4 Structural test procedures 9.4.3 and Pt 3, Ch 1, 9.4 Structural
test procedures 9.4.4 may require structural testing if found necessary after the structural testing of the first tank.

9.4.7 Consideration is to be given to the selection of tanks to be structurally tested. Selected tanks are to be chosen so that
all representative structural members are tested for the expected tension and compression.

9.4.8 For watertight boundaries of spaces other than tanks, excluding ballast holds, chain lockers and cargo holds which are
intended to be used for in-port ballasting, structural testing may be exempted completely, provided that the watertightness in all
boundaries of exempted spaces are verified by leak tests and thorough inspection. The testing of ballast holds, chain lockers and
cargo holds which are intended to be used for in-port ballasting, are to comply with the requirements of Pt 3, Ch 1, 9.4 Structural
test procedures 9.4.1 to Pt 3, Ch 1, 9.4 Structural test procedures 9.4.7.

9.5 Leak test procedures

9.5.1 Where a leak test is specified in Table 1.9.1 Testing requirements, unless specified otherwise, a tank air test,
compressed air fillet weld test, or vacuum box test is to be carried out in accordance with the applicable requirements of Pt 3, Ch
1, 9.6 Definitions and details of tests 9.6.4 to Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.6. A hydrostatic or hydropneumatic
test conducted in accordance with the applicable requirements of Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.1 and Pt 3,
Ch 1, 9.6 Definitions and details of tests 9.6.2 will be accepted as a leak test on the condition that safe access to all joints being
examined is provided, see Pt 3, Ch 1, 9.8 Safe access to joints 9.8.1. Where a hydrostatic or hydropneumatic test is applied as a
leak test, the external boundaries are to be free of any liquid residue prior to the commencement of the test.

9.5.2 A hose test will be accepted as means of verifying the tightness of joints only in specific locations, identified in Table
1.9.1 Testing requirements.

9.5.3 Air tests of joints may be conducted at any stage during construction provided that all work that might affect the
tightness of the joint is completed before the test is carried out.

954 Where acceptable to the attending Surveyor, provided that careful visual inspections show a continuous uniform weld
profile shape, free from repairs, and the results of selected NDE testing show no significant defects, the leak testing of automatic
butt welds and semi-automatic (flux core arc welding) butt welds may be omitted.

9.6 Definitions and details of tests

9.6.1 Hydrostatic test is a test conducted by filling a space with a liquid to a specified head. Unless another liquid is
approved, the hydrostatic test is to consist of filing a space with either fresh or sea-water, whichever is appropriate for the space
being tested, to the level specified in Table 1.9.7 Testing requirements. For tanks intended to carry cargoes of a higher density
than the test liquid, the head of the liquid is to be specially considered.

9.6.2 Hydropneumatic test is a combination of a hydrostatic test and a tank air test, consisting of partially filling a tank with
water and conducting a tank air test on the unfilled portion of the tank. A hydropneumatic test, where approved, is to be such that
the test condition in conjunction with the approved liquid level and air pressure will simulate the actual loading as far as
practicable. The requirements for tank air testing shown in Pt 3, Ch 1, 9.6 Definitions and details of tests 9.6.4 are to be adhered
to.
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9.6.3 Hose test is a test used to verify the tightness of joints with a jet of water. The jet of water is to be directed
perpendicular to the joint. It is to be carried out with the pressure in the hose nozzle maintained at not less than 2,0 bar during the
test. The hose nozzle is to have a minimum inside diameter of 12 mm and is to be situated no further than 1,5 m from the joint.
Where a hose test is not practical because of possible damage to machinery, electrical equipment insulation or outfitting items, it
may be replaced by a careful visual examination of welded connections, supported by an ultrasonic or penetration leak test, or an
equivalent, see SOLAS Regulation 11 - Initial testing of watertight bulkheads, etc..

9.6.4 Tank air test is to be used to verify the tightness of a compartment by means of an air pressure differential and leak
indicator solution. An efficient indicating solution (e.g. soapy water) is to be applied to the weld or penetration being tested and is
to be examined whilst an air pressure differential of not less than 0,15 bar is applied by pumping air into the compartment.
Arrangements are to be made to ensure that any increase in air pressure does not exceed 0,30 bar. A U-tube with a height
sufficient to hold a head of water corresponding to the required test pressure is to be used for verification and to avoid
overpressure. The cross-sectional area of the U-tube is not to be less than that of the pipe supplying air to the tank. Alternatively
two calibrated pressure gauges may be considered acceptable. All boundary welds, including pipe connections in the
compartment are to be examined twice. The first is to be examined immediately upon applying the leak indication solution; the
second approximately five minutes afterwards.

9.6.5 Compressed air fillet weld test. This test consists of compressed air being injected into one end of a fillet welded
joint and the pressure verified at the other end of the joint by a pressure gauge. Pressure gauges are to be arranged so that an air
pressure of at least 0,15 bar above atmospheric pressure can be verified at each end of all passages within the portion being
tested. A leak indicator solution is to be applied and the weld line examined for leaks. A compressed air test may be carried out for
partial penetration welds where the root face is greater than 6 mm.

9.6.6 Vacuum box test is a test used to verify the tightness of joints by means of a localised air pressure differential and leak
indicator solution. The test is to be conducted with the use of a box with air connections, gauges and an inspection window that is
to be placed over the joint being tested with a leak indicator solution applied. The air within the box is to be removed by an ejector
to create a vacuum i.e. a pressure differential of 0,20 to 0,26 bar inside the box.

9.6.7 Ultrasonic test may be used where a hose test is not practical to verify the tightness of a boundary, see Pt 3, Ch 1,
9.6 Definitions and details of tests 9.6.3. An arrangement of ultrasonic echo transmitters is to be placed inside a compartment and
a receiver outside. The receiver is to be used to detect any leaks in the compartment.

9.6.8 Penetration test may be used where a hose test is not practical to assess butt welds, see Pt 3, Ch 1, 9.6 Definitions
and details of tests 9.6.3, by applying a low surface tension liquid to one side of a compartment boundary. When no liquid is
detected on the opposite side of the boundary after expiration of a defined period of time, the verification of tightness of the
compartment’s boundary may be assumed. A developer solution may be applied on the other side of the weld to aid leak
detection.

9.6.9 Other methods of testing may be considered and are to be agreed by LR prior to commencement of testing.
9.7 Application of coating
9.71 A final coating may be applied over automatic butt welds before the completion of a leak test, provided that careful

visual inspections show continuous uniform weld profile shape, free from repairs, and the results of selected NDE testing show no
significant defects. For all other joints, the final coating is to be applied after the completion of a leak test. The Surveyor reserves
the right to require a leak test prior to the application of the final coating over automatic erection butt welds.

9.7.2 Any temporary coating which may conceal defects or leaks is to be applied at a time as specified for the final coating,
see Pt 3, Ch 1, 9.7 Application of coating 9.7.1. This requirement does not apply to shop primer.

9.8 Safe access to joints

9.8.1 For leak tests, safe access to all joints under examination is to be provided.
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] Section 1
Materials of construction
1.1 General
1141 The Rules relate in general to the construction of steel ships, although consideration will be given to the use of other
materials.

11.2 The materials used in the construction of the ship are to be manufactured and tested in accordance with the
requirements of the Rules for the Manufacture, Testing and Certification of Materials, July 2015 (hereinafter referred to as Rules for
Materials). Materials for which provision is not made therein may be accepted, provided that they comply with an approved
specification and such tests as may be considered necessary.

1.1.3 The requirements in this Chapter are not applicable to Double Hull Oil Tankers or Bulk Carriers with a CSR notation (see
Pt 1, Ch 2, 2.3 Class notations (hull)) with the exception of Pt 3, Ch 2, 1.2 Steel 1.2.6 and Pt 3, Ch 2, 3.2 Prefabrication primers
which are to be complied with.

1.2 Steel

1.21 Steel having a specified minimum vyield stress of 235 N/mm? (24 kgf/mm?) is regarded as mild steel. Steel having a
higher specified minimum yield stress is regarded as higher tensile steel.

1.2.2 For the determination of the hull girder section modulus, where higher tensile steel is used, a higher tensile steel factor, k
L, is givenin Table 2.1.1 Values of k L .

Table 2.1.1 Values of k |,

Specified minimum yield stress in N/mm? (kgf/mm?) ki
235 (24) 1,0
265 (27) 0,92
315 (32) 0,78
355 (36) 0,72
390 (40) 0,68 (0,66 see Note 3)
460 (47) see Note 3 0,62 see Note 3

Note 1. Intermediate values by linear interpolation.
Note 2. For the purpose of calculating hull moment of inertia as specified in Pt 3, Ch 4, 5.8 Hull moment of inertia 5.8.1, k _ = 1,0.

Note 3. Grade only applies to thickness above 50 mm for upper deck, hatch coamings, shear strake, uppermost strake of longitudinal
bulkhead and other longitudinal strength members in way of the above structures of container ships. The requirements specified in Ch 3, 3
Higher strength steels for ship and other structural applications of the Rules for Materials apply, see Pt 3, Ch 2, 1.2 Steel 1.2.4 and Pt 3, Ch 2,
1.2 Steel 1.2.5.

1.2.3 The local scantling requirements of higher tensile steel plating, longitudinals, stiffeners and girders may be based on a k
factor determined as follows:
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% %

k=235(k=£)

or 0,66, whichever is the greater,

where
6, = specific minimum yield stress in N/mm?2 (kgf/mm?2)

1.2.4 For the application of the requirements of Pt 3, Ch 2, 1.2 Steel 1.2.2 and Pt 3, Ch 2, 1.2 Steel 1.2.3, special
consideration will be given to steel where o, >355 N/mm? (36 kgf/mm?2). Where such steel grades are used in areas which are
subject to fatigue loading, the structural details are to be verified using fatigue design assessment methods.

1.2.5 For container ships only, a k | factor of 0,66 may be applied to steel with a specified minimum vyield stress of 390
N/mm? (40 kgf/mm?), or a k | factor of 0,62 may be applied to steel with a specified minimum vyield stress of 460 N/mm?2 (47
kgf/mm?) for structural members that contribute to the ship’s longitudinal strength, provided that:

(@ the member’s plate or web thickness is greater than 50 mm;
(o) the requirements of Pt 3, Ch 2, 1.2 Steel 1.2.4 are satisfied; and

(c) a spectral fatigue assessment is carried out in accordance with ShipRight Fatigue Design Assessment (FDA level 3)
procedure, to demonstrate that key structural details sensitive to the hull girder loads have satisfactory fatigue performance.
The assessment should normally include the following:

. Hatch corners in way of cross-deck strips;

. Hatch corners at the forward region;

e  Hatch corners forward and aft of the engine room and the accommodation blocks;
e Connection of hatch coaming to supporting structure; and

. Other critical locations subject to dynamic hull girder bending and torsional effects.

In addition, the ShipRight Construction Monitoring (CM) procedure is to be applied to the fatigue critical locations described above.

1.2.6 Where steel castings or forgings are used for sternframes, rudder frames, rudder stocks, propeller shaft brackets and
other major structural items, they are to comply with Ch 4 Steel Castings or Ch 5 Steel Forgings of the Rules for Materials, as
appropriate.

1.3 Aluminium

1.3.1 The use of aluminium alloy is permitted for superstructures, deckhouses, hatch covers, helicopter platforms, or other
local components on board ships.

1.3.2 Aluminium is not to be used for the crowns or casings of Category A machinery spaces, see Pt 5, Ch 1, 4.8 Category A
machinery spaces 4.8.1.

1.3.3 Except where otherwise stated, equivalent scantlings are to be derived as follows:
(@ Plating thickness;

t,= ts\/k:c

(o) Section modulus of stiffeners;
Zy=ZgkgcC

where
¢ = 0,95 for high corrosion resistant alloy
= 1,00 for other alloys

ko= 245

%a

t o = thickness of aluminium plating
ts = thickness of mild steel plating

Z 4 = section modulus of aluminium stiffener
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where

section modulus of mild steel stiffener

Zs
o, = 0,2 per cent proof stress or 70 per cent of the ultimate strength of the material, whichever is the lesser.

1.3.4 In general, for welded structure, the maximum value of o, to be used in the scantlings derivation is that of the aluminium
in the welded condition. However, consideration will be given to using unwelded values depending upon the weld line location,
other heat affected zones, in relation to the maximum applied stress on the member (e.g. extruded sections).

1.3.5 A comparison of the mechanical properties for selected welded and unwelded alloys is given in Ch 13, 8.3 Fabrication
and welding 8.3.2 of the Rules for Materials.

1.3.6 Where strain hardened grades (designated Hxxx) are used, adequate protection by coating is to be provided to avoid
the risk of stress corrosion cracking.

[ Section 2
Fracture control

2.1 Grades of steel

2141 The resistance to fracture is controlled, in part, by the notch toughness of the steel used in the structure. Steels with
different levels of notch toughness are specified in the Rules for the Manufacture, Testing and Certification of Materials, July 2015.
The grade of steel to be used is, in general, related to the thickness of the material and the stress pattern associated with its
location.

21.2 In order to distinguish between the material grade requirements for different hull members at varying locations along the
ship, material classes are assigned as shown in Table 2.2.1 Material classes and grades. For each class, depending on thickness,
the material grade requirements are not to be lower than those given in Table 2.2.2 Steel grades.

21.3 Where tee or cruciform connections employ full penetration welds, and the plate material is subject to significant strains
in a direction perpendicular to the rolled surfaces, it is recommended that consideration be given to the use of special plate
material with specified through thickness properties, as detailed in Ch 3, 8 Plates with specified through thickness properties of the
Rules for Materials.

2.1.4 Design for normal worldwide service assumes the navigation to areas of minus 10°C, where the design air temperature
is to be taken as the lowest mean daily average air temperature in the area of operation:

where
Mean = statistical mean over a minimum of 20 years
Average = average during one day and one night
Lowest = lowest during the year
MDHT = Mean Daily High Temperature
MDAT = Mean Daily Average Temperature
MDLT = Mean Daily Low Temperature
Figure 2.2.1 Design air temperature shows the definition graphically.

The material grade of exposed structure of ships intended to operate in external air temperatures below minus 10°C will be
specially considered, see also Provisional Rules for the Winterisation of Ships, July 2015 .
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Figure 2.2.1 Design air temperature
2.2 Refrigerated spaces
2.21 Where the minimum design temperature of the steel falls below 0°C in refrigerated spaces, in addition to the

requirements of Pt 3, Ch 2, 2.1 Grades of steel 2.1.2, the grade of steel for the following items is to comply, in general, with the
requirements of Table 2.2.3 Grades of steel for refrigerated spaces with a minimum design temperatures below 0°C:

e Deck plating.
e  Webs of deck girders.

o Longitudinal bulkhead strakes attached to deck.
° Shelf plates and their face bars supporting hatch covers.

222 Unless a temperature gradient calculation is carried out to assess the design temperature in the items defined in Pt 3,
Ch 2, 2.2 Refrigerated spaces 2.2.1, the temperature to which the steel deck may be subjected is to be assessed as shown in
Table 2.2.4 Assessment of deck temperature.

Table 2.2.1 Material classes and grades

Structural member category Material class/Minimum grade
SECONDARY
Al. Longitudinal bulkhead strakes, other than belonging to the Primary
category
A2. Deck plating exposed to weather, other than that belonging to the

. ) Class | within 0,4L amidships
Primary or Special category

AS. Side plating Grade A/AH outside 0,4L amidships
PRIMARY

B1. Bottom plating, including keel plate

B2. Strength deck plating, excluding that belonging to the Special category
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B3.

Continuous longitudinal plating of strength members above strength
deck, excluding hatch coamings

Class Il within 0,4L amidships

B4. Uppermost strake in longitudinal bulkhead Grade A/AH outside 0,4L amidships
B5. Vertical strake (hatch side girder) and uppermost sloped strake in top
wing tank
SPECIAL
C1. Sheerstrake (or rounded gunwale) and stringer plate at strength deck, Class Ill within 0,4L amidships
see Note 1
Cc2. Deck strake at longitudinal bulkhead excluding deck plating in way of Class Il outside 0,4L amidships
inner skin bulkhead of double hull ships, see Note 1 ) L
Class | outside 0,6L amidships
C3. Strength deck plating at outboard corners of cargo hatch openings Class Il within 0,4L amidships
(and plating intersections of the longitudinal underdeck girders and the
cross-deck strips) in container carriers and other ships with similar
hatch opening configurations
Class Il outside 0,4L amidships
Class | outside 0,6L amidships
Minimum Class Ill within cargo region
C4. Strength deck plating at corners of cargo hatch openings in bulk Class Il within 0,6L amidships
carriers (see Pt 3, Ch 2, 1.1 General 1.1.3), ore carriers, combination
carriers and other ships with similar hatch opening configurations
Cb. Trunk deck and inner deck plating at corners of openings for liquid and Class Il within rest of cargo region
gas domes in membrane type liquefied gas carriers
C6. Bilge strake in ships with double bottom over the full breadth and Class Il within 0,6L amidships
length less than 150 m
Class | outside 0,6L amidships
C7. Bilge strake in other ships , see Note 1 Class Il within 0,4L amidships
Class Il outside 0,4L amidships
Class | outside 0,6L amidships
C8 Longitudinal hatch coamings of length greater than 0,15L including Class Il within 0,4L amidships
coaming top plate and flange
Class Il outside 0,4L amidships
co End brackets and deck house transition of longitudinal cargo hatch Class | outside 0,6L amidships Not to be less than

coamings

Grade D/DH

ADDITIONAL REQUIREMENTS FOR SINGLE STRENGTH DECK SHIPS OF LENGTH GREATER THAN 150 m.

D1. Longitudinal plating of strength deck where contributing to the Grade B/AH within 0,4L amidships
longitudinal strength

D2. Continuous longitudinal plating of strength members above strength
deck

D3 Continuous longitudinal trunk deck plating of membrane type liquefied Class Il within 0,4L amidships
gas carriers

D4 Single side strakes for ships without inner continuous longitudinal Grade B/AH within cargo region

bulkhead(s) between bottom and strength deck

ADDITIONAL REQUIREMENTS FOR SHIPS OF LENGTH GREATER THAN 250 m.
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E1. Sheerstrake (or rounded gunwale) and stringer plate at strength deck, Grade E/EH within 0,4L amidships
see Note 2
E2. Bilge strake, see Note 2 Grade D/DH within 0,6L amidships

SINGLE SKIN BULK CARRIERS SUBJECTED TO SOLAS REGULATION XII/6.5

F1. Lower bracket of ordinary side frame, see Notes 6 and 7 Grade D/DH

F2. Side shell strakes included totally or partially between the two points Grade D/DH
located to 0,125l above and below the intersection of side shell and
bilge hopper sloping plate or inner bottom plate, see Note 7

Note 1. Single strakes required to be of Class Ill and within 0,4L amidships are to have breadths not less than 800 + 5L mm, but need not be
greater than 1800 mm, unless limited by the geometry of the ship’s design.

Note 2. Single strakes required to be of Grade E/EH and within 0,4L amidships are to have breadths not less than 800 + 5L mm, but need not
be greater than 1800 mm, unless limited by the geometry of the ship’s design.

Note 3. For strength members not mentioned, Grade A/AH may be generally used.
Note 4. Steel grade is to correspond to the as-fitted thickness.

Note 5. Plating materials for sternframes supporting the rudder and propeller boss, rudders, rudder horns and shaft brackets are, in general,
not to be of lower grades than corresponding to Class II. For rudder and rudder body plates subjected to stress concentrations (e.g. in way of
lower support of semi-spade rudders or at upper part of spade rudders) Class Il is to be applied.

Note 6. The term ‘lower bracket’ means webs of lower brackets and webs of the lower part of side frames up to the point of 0,125/ above the
intersection of side shell and bilge hopper sloping plate or inner bottom plate.

Note 7. The span of the side frame, /, is defined as the distance between the supporting structures.

Note 8. Corner inserts in way of complex openings such as for lifts and side doors which may impinge on the deck plating or stringer plate are
to be of Grade D/DH for t <20 mm and Grade E/EH for t > 20 mm.

Note 9. The material class used for reinforcement and the quality of material (i.e. whether mild or higher tensile steel) used for welded
attachments, such as waterway bars and bilge keels, is to be similar to that of the hull envelope plating in way. Where attachments are made to
rounded gunwale plates, special consideration will be given to the required grade of steel, taking account of the intended structural
arrangements and attachment details.

Note 10. The material class for deck plating, sheer strake and upper strake of longitudinal bulkhead within 0,4L amidships is also to be applied
at structural breaks of the superstructure, irrespective of position.

Note 11. Engine seat top plates outside 0,6L amidships may be Grade A/AH. Steel grade requirement for top plates within 0,6L amidships will
be specially considered.

Table 2.2.2 Steel grades

Thickness, t, in mm Material class
| Il Il
Mild steel H.T. steel Mild steel H.T. steel Mild steel H.T. steel
t<15 A AH A AH A AH
15<t<20 A AH A AH B AH
20<t<25 A AH B AH D DH
25<t<30 A AH D DH D DH
30<t<35 B AH D DH E EH
35<t<40 B AH D DH E EH
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t>40 D DH E EH E EH

Note

See Notes under Table 2.2.1 Material classes and grades

Table 2.2.3 Grades of steel for refrigerated spaces with a minimum design temperatures below 0°C

Minimum design Thickness, in mm Grades of steel
temperature, in °C

<0t0-10 t<125 B/AH

12,6 t<255 D/DH

t>255 E/EH

<-10to 25 t<125 D/DH

t>125 E/EH

<~ 2510 -40 t<125 E/EH
t>125 FH/LT-FH,

see also Ch 3, 6 Ferritic steels for low temperature service of the
Rules for Materials

Table 2.2.4 Assessment of deck temperature

Arrangement Deck temperature
(1) Deck not covered with insulation in the refrigerated space Temperature of the refrigerated space
(2) Deck covered with insulation in the refrigerated space and not Temperature of the space on the uninsulated side

insulated on the other side

(3) Deck covered with insulation on both sides

(a) Temperature difference not greater than 11°C Mean of the temperatures of the spaces above and below the deck
(b) Temperature difference greater than 11°C but not greater than Mean of the temperatures of the spaces above and below the deck
33°C less 3°C

(c) Temperature difference greater than 33°C Deck temperature will be specially assessed

Note Where one of the internal spaces concerned is not refrigerated, the temperature of the space is to be taken as 5°C.

| Section 3
Corrosion protection

3.1 General

3.1.1 Where bimetallic connections are made, measures are to be incorporated to mitigate galvanic corrosion.

3.2 Prefabrication primers

3.2.1 Prefabrication primers are to be approved in accordance with Ch 15 Corrosion Prevention of the Rules for Materials.
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322 Aluminium coatings intended for oil tankers and chemical tankers used in way of the cargo oil tanks, cargo tank deck
areas, pumprooms, cofferdams or any other area where oil vapour may accumulate are to be coated using systems containing
less than 10 per cent aluminium by weight in the dry film.

3.3 Internal cathodic protection

3.3.1 The requirements for cathodic protection of internal tanks in Ch 15 Corrosion Prevention of the Rules for Materials are to
be complied with. When a cathodic protection system is to be fitted in tanks for the carriage of liquid cargo with flash point not
exceeding 60°C, a plan showing details of the locations and attachment of anodes is to be submitted. The arrangements will be
considered for safety against fire and explosion aspects only. Impressed current cathodic protection systems are not permitted in
any tank.

3.3.2 Particular attention is to be given to the locations of anodes in relation to the structural arrangements and openings of
the tank.

3.3.3 Anodes are to be of approved design and sufficiently rigid to avoid resonance in the anode support. Steel cores are to
be fitted, and these are to be so designed as to retain the anode even when the latter is wasted.

3.34 Anodes are to be attached to the structure in such a way that they remain secure both initially and during service. The
following methods of attachment would be acceptable:

(@ Steel core connected to the structure by continuous welding of adequate section.

(o) Steel core bolted to separate supports, provided that a minimum of two bolts with lock nuts is used at each support. The
separate supports are to be connected to the structure by continuous welding of adequate section.

(c) Approved means of mechanical clamping.

3.3.5 Anodes are to be attached to stiffeners, or may be aligned in way of stiffeners on plane bulkhead plating, but they are
not to be attached to the shell. The two ends are not to be attached to separate members which are capable of relative
movement.

3.3.6 Where cores or supports are welded to the main structure, they are to be kept clear of the toes of brackets and similar
stress raisers. Where they are welded to asymmetrical stiffeners, they are to be connected to the web with the welding kept at
least 25 mm away from the edge of the web. In the case of stiffeners or girders with symmetrical face plates, the connection may
be made to the web or to the centreline of the face plate but well clear of the free edges. However, it is recommended that anodes
are not fitted to face plates of higher tensile steel longitudinals.

3.4 Aluminium and magnesium anodes

3.4.1 Aluminium and aluminium alloy anodes are permitted in tanks used for the carriage of oil, but only at locations where the
potential energy does not exceed 275 J (28 kgf m). The weight of the anode is to be taken as the weight at the time of fitting,
including any inserts and fitting devices.

3.4.2 The height of the anode is, in general, to be measured from the bottom of the tank to the centre of the anode. Where
the anode is located on, or closely above, a horizontal surface (such as a bulkhead girder) not less than 1 m wide, provided with
an upstanding flange or face plate projecting not less than 75 mm above the horizontal surface, the height of the anode may be
measured above that surface.

3.4.3 Aluminium anodes are not to be located under tank hatches or Butterworth openings unless protected by adjacent
structure.

3.4.4 Magnesium or magnesium alloy anodes are permitted only in tanks intended solely for water ballast.
3.5 External hull protection

3.5.1 Suitable protection of the underwater portion of the hull is to be provided.

3.5.2 Where a cathodic protection system is fitted, plans showing the proposed layout of anodes and hull penetrations are to
be submitted in accordance with Ch 15 Corrosion Prevention of the Rules for Materials.

3.5.3 The arrangement for glands, where cables pass through the shell, are to include a small cofferdam. Cables to anodes
are not to be led through tanks intended for the carriage of low flash point oils. Where cables are led through cofferdams or clean
ballast tanks of tankers, they are to be enclosed in a substantial steel tube of about 10 mm thickness, see also Pt 6, Ch 2, 14.10
Requirements for tankers intended for the carriage in bulk of oil cargoes having a flash point not exceeding 60°C (closed-cup test).
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3.5.4 Where an *IWS (In-water Survey) notation is to be assigned, see Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.11, protection
of the underwater portion of the hull is to be provided by means of a suitable high resistance paint applied in accordance with the
manufacturer’s requirements. Details of the high resistance paint are to be submitted for information in accordance with Ch 75
Corrosion Prevention of the Rules for Materials.

3.6 Application of coatings and alternative means of protection

3.6.1 For ships that are required to comply with IMO Resolution MSC.215(82) - Performance Standard for Protective Coatings
for Dedicated Seawater Ballast Tanks in all Types of Ships and Double-Side Skin Spaces of Bulk Carriers - (Adopted on 8
December 2006), all dedicated sea-water ballast tanks of all types of ships and double-side skin spaces of bulk carriers are to
comply with all of the requirements of the Resolution, see ShipRight Procedure Anti-Corrosion Systems Notation and Ch 15
Corrosion Prevention of the Rules for Materials.

3.6.2 For ships that are required to comply with IMO Resolution MSC.288(87) — Performance Standard for Protective
Coatings for Cargo Oil Tanks of Crude Oil Tankers — (Adopted on 14 May 2010) , all cargo oil tanks are to comply with all of the
requirements of the Resolution, see ShipRight Procedure Anti-Corrosion System Notation and Ch 15 Corrosion Prevention of the
Rules for Materials.

3.6.3 For ships that are required to comply with the IMO Resolution MSC.289(87) — Performance Standard for Alternative
Means of Corrosion Protection for Cargo Oil Tanks of Crude Oil Tankers — (Adopted on 14 May 2010) , by application of corrosion
resistant steel, see Ch 3, 1.3 Corrosion resistant steels for cargo oil tanks of crude oil tankers of the Rules for Materials, all cargo
oil tanks are to comply with all of the requirements of the Resolution, see ShipRight Procedure Anti-Corrosion System Notation
and Ch 15 Corrosion Prevention of the Rules for Materials.

3.6.4 For ships that are required to comply with IMO Resolution MSC.244(83) - Adoption of Performance Standard for
Protective Coatings for Void Spaces on Bulk Carriers and Oil Tankers - (Adopted on 5 October 2007), all void spaces are to
comply with all of the requirements of the Resolution, see ShipRight Procedure Anti Corrosion System Notation and Ch 15
Corrosion Prevention of the Rules for Materials.

3.6.5 For ships that are not required to comply with the IMO Resolution MSC.215(82) - Performance Standard for Protective
Coatings for Dedicated Seawater Ballast Tanks in all Types of Ships and Double-Side Skin Spaces of Bulk Carriers - (Adopted on 8
December 2006), all sea-water ballast spaces having boundaries formed by the hull envelope are to have an efficient protective
coating, epoxy or equivalent, applied in accordance with the manufacturer’'s recommendations, see ShipRight Procedure
Protective Coatings in Water Ballast Tanks (PCWBT) andCh 15 Corrosion Prevention of the Rules for Materials.

3.6.6 The following tanks are not considered to be dedicated sea-water ballast tanks and are therefore exempted from the
application and requirement of the IMO PSPC:

(@ ballast tanks identified as ‘Spaces included in Net Tonnage’ in the 1969 ITC Certificate;
(b) sea-water ballast tanks in passenger vessels also designated for the carriage of grey water or black water; or
(c) sea-water ballast tanks in livestock carriers also designated for the carriage of the livestock dung.

Alternative provisions are to be made for the protection of these tanks.

u Section 4
Deck covering

4.1 General

411 Where plated decks are sheathed with wood or an approved composition, reductions in plate thickness may be
allowed.

41.2 The steel deck is to be coated with a suitable material in order to prevent corrosive action, and the sheathing or

composition is to be effectively secured to the deck.

41.3 Primary deck coverings within accommodation spaces, control stations or service spaces are to be of a type which will
not readily ignite or give rise to smoke or toxic or explosive hazards at elevated temperatures in accordance with the requirements
of the International Code for the Application of Fire Test Procedures.
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1 General
2 Rule structural concepts
3 Structural idealisation
4 Bulkhead requirements
5 Design loading
6 Minimum bow heights, reserve buoyancy and extent of forecastle
u Section 1
General
1.1 Application

111

This Chapter illustrates the general principles to be adopted in applying the Rule structural requirements given in Pt 3

Ship Structures (General) and Pt 4 Ship Structures (Ship Types). In particular, consideration has been given to the layout of the
Rules as regards the different regions of the ship, principles for taper of hull scantlings, definition of span point, derivation of
section moduli and basic design loading for deck structures. Principles for subdivision are also covered.

1.1.2

Where additional requirements relating to particular ship types apply, these are, in general, dealt with under the relevant

ship type Chapter in Pt 4 Ship Structures (Ship Types).

1.1.3

The requirements in this chapter are not applicable to Double Hull Oil Tankers or Bulk Carriers with a CSR notation (see

Pt 1, Ch 2, 2.3 Class notations (hull)) with the exception of Pt 3, Ch 3, 4.7 Protection of tanks carrying fuel oil, lubricating oi,
vegetable or similar oils which is to be complied with.

2.1

2.1.1

Section 2
Rule structural concepts

Definition of requirements

In Figure 3.2.1 Rule Scantlings - Schematic layout of requirements the breakdown of the ship into regions is shown.

Within each region, the applicable Parts and Chapters of the Rules are indicated.

2.2

2.2.1

2.3

2.3.1

24

2.4

Definition of fore end region

The fore end region structure is considered to include structure forward of the midship 0,4L region.
Definition of aft end region

The aft end region structure is considered to include all structure aft of the midship 0,4L region.
Symbols

The symbols used in this Section are defined as follows:

F p, Fg = local scantling reduction factor as defined in Pt 3, Ch 4, 5.7 Local reduction factors

k|, k = higher tensile steel factor, see Pt 3, Ch 2, 1.2 Steel
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Zp,ZB

vertical distance, in metres, from the hull transverse neutral axis to the moulded deck line at side and to
the top of keel respectively

Zn = Vertical extent of higher tensile steel.

2.5 Taper requirements for hull envelope

2.5.1 The thickness of the shell envelope and strength deck plating, and the modulus and sectional area of strength deck
longitudinals are to taper gradually from the midship region to the fore and aft ends. For the requirements, see Table 3.2.1 Taper
requirements for hull envelope.

252 Outside the line of openings where higher tensile steel is used amidships and mild steel at the ends, the equivalent mild
steel midship thickness for plating, equivalent mild steel midship deck longitudinal area and equivalent mild steel midship total
deck area, for taper purposes are to be determined as follows:

(@ Equivalent mild steel value
_ H.T. steelvalue
ky,
(b) If the higher tensile steel plating is based on minimum thickness requirements, then:

Equivalent mild steel midship plating thickness determined from Pt 4, Ch 1 General Cargo Ships and Pt 4, Ch 9 Double Hull
Oil Tankers.

253 The transition from higher tensile steel to mild steel is to be as shown in Figure 3.2.2 Transition of steel grades for the
forward region. The transition in the aft region is to be similar to the forward region.

254 Where the higher tensile steel longitudinals extend beyond the point of transition from higher tensile to mild steel plating,
the modulus of the composite section is not to be taken less than the required mild steel value at the deck plate flange, and k
times the mild steel value at the higher tensile flange.

2.6 Vertical extent of higher tensile steel
2.6.1 Higher tensile steel may be used for both deck and bottom structures or deck structure only. Where fitted, it is to be
used for the whole of the longitudinal continuous material for the following vertical distances:
(@ from the line of deck at side
k

L
Z..=|1-——|Z
ht ( FD)D

(b) from the top of keel

Z, . =|1-=—|z
ht Fg)’B

In the above formulee F p and F g are to be taken not less than k |.

168 Lroyp's REGISTER



RuLes aAND REGULATIONS FOR THE CLASSIFICATION OF SHIPS, JANUARY 2016

Structural Design Part 3, Chapter 3

Section 2

Sections covered Part |Chapter

Rule applicability, general 3 1

Structural arrangement and taper, general 3 3

Longitudinal strength 3 4

Material and grades of steel 3 2

Corrosioncontrol 3 2

Ice strengthening 8 1

Decks, special features 3 9

Aft end region Midship region Fore end region
0,4L
Sections covered Part | Ch Sections covered Part | Ch Sections covered Part | Ch
Deck structure 3 6 Deck structure 4 - Deck structure 3 5
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Table 3.2.1 Taper requirements for hull envelope

ltem Location Requirement
Plating
1) Shell envelope plating, Fore and aft ends The thickness, in mm, is to be the greater of the following:(a)
see Notes 1 and 2 _ d
t, = [(tc - tel)(l - m) + tel] (see Note 3)
ks1
b) t, = (6,5 +0,033L)y|[—
b
2] Strength deck plating, Fore and aft ends The thickness, in mm, is to be the greater of the following:
see Notes 1 and 2 _ d
@) t, = [(tc - tez)(l - m) + tez] (see Note 3)
ks1
b) t, = (5,5+0,02L)|—
S
b
Longitudinals outside 0,4L amidships
()] Strength deck, Fore and aft ends MODULUSThe section modulus in association with deck plating, in cm?, is
see Notes 1 and 2 to be the greater of the following:
_ d
@) Zt = [(ZC - Ze)(l - m) + Ze] (see Note 3)
(b) As determined by Table 5.2.3 Strength/weather deck longitudinals
forward, Table 6.2.3 Strength/weather deck longitudinals aft, and Pt 4, Ch 9
Double Hull Oil Tankers, as appropriate
SECTIONAL AREA
IThe deck longitudinals may be gradually tapered outside the 0,4L midships
region in association with the deck plating on the basis of area.
The sectional area of one longitudinal without plating, in cm2, is to be not less
than the following:
d
A, = [(AC - Ae)(l ~ 0235 225L) + Ae] (see Note 3)
Strength deck area
4) Deck area taper, Fore and aft decks The total area of longitudinals and deck plating outside line of openings at
see Notes 1 and 2 midship region should have a linear taper from 0,2L from midships to 0,075L
from F.P. or A.P. such that the area at 0,075L and 0,15L from the F.P. or A.P.
is not less than 30 and 50 per cent respectively of the total midships area,
see Note 3.

Symbols

d =

L, k, s as defined in Pt 3, Ch 5, 1.4 Symbols and definitions 1.4.1

distance, in m, from 0,2L forward or aft of amidships to the mid-length of the building block, strake, or longitudinal under

consideration

standard frame spacing, in mm, as given in Table 5.2.1 Strength/weather deck plating forward (excluding forecastle deck)
and Table 5.3.1 Shell plating forward in Chapter 5, and Table 6.2.7 Strength/weather deck plating aft (excluding poop
deck) and Table 6.3.1 Shell plating aft in Chapter 6, as appropriate

s, but is to be taken not less than s
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At

actual thickness of deck or shell plating within the 0,4L midships region

basic shell end thickness for taper and is (6,5 + 0,033L) vk at 0,075L from the A.P. or FP.

basic strength deck end thickness for taper and is (5,5 + 0,02L) v/k at 0,075L from the A.P. or FP.

taper thickness for strength deck and shell plating

section modulus of deck longitudinal in association with deck plating, in cmS3, within the 0,4L midships region

section modulus of deck longitudinal in association with deck plating in cm?3, at 0,075L from the ends

taper section modulus of deck longitudinal in association with deck plating, in cm?3

cross-sectional area of one longitudinal without attached plating, in cm?, within the 0,4L midships region

cross-sectional area of one longitudinal without attached plating, in cm?2, at 0,075L from the ends

taper cross-sectional area of one longitudinal without attached plating, in cm?2

area.

Note 1. For thickness of strength deck and shell plating in way of cargo tanks of double hull oil tankers, single hull oil tankers or ore carriers, see
also Pt 4, Ch 9 Double Hull Oil Tankers, Pt 4, Ch 10 Single Hull Oil Tankers, or Pt 4, Ch 11 Ore Carriers as appropriate.

Note 2. The taper requirement does not apply to container ships or open type ships, see Pt 3, Ch 4, 2.3 Open type ships, where the
requirements of Pt 4, Ch 8, 3.2 Longitudinal strength are applicable, nor to fast cargo ships where the requirements of Pt 4, Ch 1, 3
Longitudinal strength are applicable. See also Pt 3, Ch 4, 5 Hull bending strength for hull section modulus requirement away from the midship

Note 3. The formulae for the taper values are based on the assumption that the quality of steel is the same at amidships and ends. Where
higher tensile steel is used in the midship region and mild steel at the ends, the taper values should be calculated for both qualities of steel in
way of the transition from higher tensile to mild steel, and applied as determined by Pt 3, Ch 3, 2.5 Taper requirements for hull envelope 2.5.2
and Pt 3, Ch 3, 2.5 Taper requirements for hull envelope 2.5.3.
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EE F.P.
 Equivalent mild steel A X
s [~
Extent of H.T. steel |=|=
T
X A
5 .
' $ 0,075L
' 0,2L Plate butt
I 1
A — A centre of aftermost mild steel plate
B = length of aftermost mild steel plate
Figure 3.2.2 Transition of steel grades
2.7 Grouped stiffeners
2.71 Where stiffeners are arranged in groups of the same scantling, the section modulus requirement of each group is to be
based on the greater of the following:
(@ the mean value of the section modulus required for individual stiffeners within the group,
(b) 90 per cent of the maximum section modulus required for individual stiffeners within the group.
[ | Section 3
Structural idealisation

3.1 General
3.1.1 For derivation of scantlings of stiffeners, beams, girders, etc. the formulae in the Rules are normally based on elastic or

plastic theory using simple beam models supported at one or more points and with varying degrees of fixity at the ends,
associated with an appropriate concentrated or distributed load.

3.1.2 Apart from local requirement for web thickness or flange thicknesses, the stiffener, beam or girder strength is defined by
a section modulus and moment of inertia requirement.

3.2 Geometric properties of section
3.2.1 The symbols used in this sub-Section are defined as follows:
b = the actual width, in metres, of the load-bearing plating, i.e. one-half of the sum of spacings between

parallel adjacent members or equivalent supports

- 03 (%) 2/3, but is not to exceed 1,0. Values of this factor are given in Table 3.3.1 Load bearing plating

factor

I = the overall length, in metres, of the primary support member, see Figure 3.3.3 Span points
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tp = the thickness, in mm, of the attached plating. Where this varies, the mean thickness over the
appropriate span is to be used.
Table 3.3.1 Load bearing plating factor
l l
3 f 7 f
0,5 0,19 3,5 0,69
1,0 0,30 4,0 0,76
1,5 0,39 4,5 0,82
2,0 0,48 5,0 0,88
2,5 0,55 55 0,94
3,0 0,62 6 and above 1,00
Note Intermediate values to be obtained by linear interpolation.
3.2.2 The effective geometric properties of rolled or built sections may be calculated directly from the dimensions of the

section and associated effective area of attached plating. Where the web of the section is not normal to the attached plating, and
the angle exceeds 20°, the properties of the section are to be determined about an axis parallel to the attached plating.

3.2.3 The geometric properties of rolled or built stiffener sections and of swedges are to be calculated in association with
effective area of attached load bearing plating of thickness t , mm and of width 600 mm or 40t , mm, whichever is the greater. In
no case, however, is the width of plating to be taken as greater than either the spacing of the stiffeners or the width of the flat
plating between swedges, whichever is appropriate. The thickness, t |, is the actual thickness of the attached plating. Where this
varies, the mean thickness over the appropriate span is to be used.

3.2.4 The effective section modulus of a corrugation over a spacing p is to be calculated from the dimensions and, for
symmetrical corrugations, may be taken as:

d

w

2= 5000

(3btp + ctw) cm3

where d , b, t,, c and t , are measured, in mm, and are as shown in Figure 3.3.1 Corrugation dimensions. The value of b is to
be taken not greater than:
50tp\/E forweldedcorrugations

60tp\/E forcoldformedcorrugations

The value of 0 is to be not less than 40°. The moment of inertia is to be calculated from:
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b

\‘ fp
¢ ty 0,5b

a,
0 w

o)

Figure 3.3.1 Corrugation dimensions

3.2.5 The section modulus of a double plate bulkhead over a spacing b may be calculated as:

w

Z = %000

(6 fbt, + dwtw)cm3

where d ,, b, t; and t, are measured, in mm, and are as shown in Figure 3.3.2 Double plate bulkhead dimensions .

—><—Z‘W

o

Figure 3.3.2 Double plate bulkhead dimensions

3.2.6 The effective section modulus of a built section may be taken as:

2
ad t. d
200(A —a) 3
Z=—4 W _Wip cm
10 6000 2004 + twdw
where

a = the area of the face plate of the member, in cm?

d = the depth, in mm, of the web between the inside of the face plate and the attached plating. Where the
member is at right angles to a line of corrugations, the minimum depth is to be taken

tw = the thickness of the web of the section, in mm

A = the area, in cm?, of the attached plating, see Pt 3, Ch 3, 3.2 Geometric properties of section 3.2.7. If the
calculated value of A is less than the face area a, then A is to be taken as equal to a.

3.2.7 The geometric properties of primary support members (i.e. girders, transverses, webs, stringers, etc.) are to be
calculated in association with an effective area of attached load bearing plating, A, determined as follows:

(@ For a member attached to plane plating:

A = 10t , cm?
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(b) For a member attached to corrugated plating and parallel to the corrugations:

A = 10bt , cm?

See Figure 3.3.1 Corrugation dimensions

(c) For amember attached to corrugated plating and at right angles to the corrugations:

A = isto be taken as equivalent to the area of the face plate of the member.
3.3 Determination of span point
3.3.1 The effective length, [ ¢, of a stiffening member is generally less than the overall length, I, by an amount which depends

on the design of the end connections. The span points, between which the value of [ ¢ is measured, are to be determined as
follows:

(@ For rolled or built secondary stiffening members:

The span point is to be taken at the point where the depth of the end bracket, measured from the face of the secondary
stiffening member is equal to the depth of the member. Where there is no end bracket, the span point is to be measured
between primary member webs. For double skin construction, the span may be reduced by the depth of primary member
web stiffener, see Figure 3.3.3 Span points.

(b)  For primary support members:

The span point is to be taken at a point distant from the end of the member,

d
Wherebe = bb(l — d_:)

See also Figure 3.3.3 Span points.

3.3.2 Where the end connections of longitudinals are designed with brackets to achieve compliance with the ShipRight FDA
procedure, no reduction in span is permitted for such brackets unless the fatigue life is subsequently re-assessed and shown to
be adequate for the resulting reduced scantlings.

3.3.3 Where the stiffener member is inclined to a vertical or horizontal axis and the inclination exceeds 10°, the span is to be
measured along the member.

3.34 It is assumed that the ends of stiffening members are substantially fixed against rotation and displacement. If the
arrangement of supporting structure is such that this condition is not achieved, consideration will be given to the effective span to
be used for the stiffener.

34 Calculation of hull section modulus

3.4.1 All continuous longitudinal structural material is to be included in the calculation of the inertia of the hull midship section,
and the lever z is, except where otherwise specified for particular ship types, to be measured vertically from the neutral axis to the
top of keel and to the moulded strength deck line at the side. The strength deck is to be taken as follows:

(@ Where there is a complete upper deck and no effective superstructure, the strength deck is the upper deck.

(b) Where the upper deck is stepped, as in the case of raised quarterdeck ships, or there is an effective superstructure on the
upper deck, the strength deck is stepped as shown in Figure 3.3.4 Strength deck stepping.
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Figure 3.3.3 Span points
34.2 An effective superstructure is one which exceeds 0,15L in length and extends inside the midship O,5L region.

Superstructure decks less than 12 m in length are not to be considered as strength deck.

3.4.3 Openings having a length in the fore and aft directions exceeding 2,5 m or 0,18 m or a breadth exceeding 1,2 m or
0,04B m, whichever is the lesser, are always to be deducted from the sectional areas used in the section modulus calculation.

344 Smaller openings (including manholes, lightening holes, single scallops in way of seams, etc.) need not be deducted
provided they are isolated and the sum of their breadths or shadow area breadths (see Pt 3, Ch 3, 3.4 Calculation of hull section
modulus 3.4.7), in one transverse section does not reduce the section modulus at deck or bottom by more than 3 per cent.
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3.4.5 Where B 4 equals the breadth of the ship at the section considered and b  equals the sum of breadths of deductible
openings, the expression 0,06 (B 1 — £b) may be used for deck openings in lieu of the 3 per cent limitation of reduction of section
modulus in Pt 3, Ch 3, 3.4 Calculation of hull section modulus 3.4.4.

§ 7
N 7

Figure 3.3.4 Strength deck stepping

3.4.6 Where a large number of openings are proposed in any transverse space, special consideration will be required.

3.4.7 When calculating deduction-free openings, the openings are assumed to have longitudinal extensions as shown by the
shaded areas in Figure 3.3.5 Deduction free openings shadow areas. The shadow area is obtained by drawing two tangent lines
to an opening angle of 30° . The section to be considered should be perpendicular to the centreline of the ship and should result in
the maximum deduction in each transverse space.

3.4.8 Isolated openings in longitudinals or longitudinal girders need not be deducted if their depth does not exceed 25 per
cent of the web depth with a maximum depth for scallops of 75 mm.

3.4.9 Openings are considered isolated if they are spaced not less than 1 m apart.
3.4.10  For compensation that may be required for openings, see individual ship Chapters.

3.4.11 Where trunk decks or continuous hatch coamings are effectively supported by longitudinal bulkheads or deep girders,
they are to be included in the longitudinal sectional area when calculating the hull section modulus. The lever z ; is to be taken as:

2t = 7(0,9+0,2 % ) m but not less than z

y = horizontal distance from top of continuous strength member to the centreline of the ship, in metres

Z = vertical distance from the neutral axis to the moulded deck line at side, in metres

Z . = vertical distance from the neutral axis to the top of the continuous strength member, in metres

Z ¢ and y are to be measured to the point giving the largest value of z ;.

3.4.12  Where continuous hatch coamings are effectively supported (except inboard coamings of multi-hatch arrangements,
see Pt 3, Ch 3, 3.4 Calculation of hull section modulus 3.4.74), 100 per cent of their sectional area may be included in the
calculation of the hull section modulus.
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Transverse

Transverse

Total equivalent breadth of small openings
at xx =bq + by + bz

Figure 3.3.5 Deduction free openings shadow areas

3.4.183  Where a continuous longitudinal underdeck girder, or girders, are arranged to support the inboard hatch coamings, 50
per cent of their sectional area may be included. If the girder is fitted in conjunction with a longitudinal centreline bulkhead, 100 per
cent of the sectional area may be included. In cases where the girders are enclosed box sections, or where the girders are
effectively tied to the bottom structure, the area to be included will be specially considered.

3.4.14  The percentage of the sectional area to be included for inboard continuous hatch side coamings should be the same
percentage as that of the longitudinal girder under.

3.4.15  Where continuous deck longitudinals or deck girders are arranged above the strength deck, the sectional area may be
included in the calculation of the hull section modulus. The lever is to be taken to a position corresponding to the depth of the
longitudinal member above the moulded deckline at side amidships.

[ | Section 4
Bulkhead requirements

4.1 Number and disposition of bulkheads

411 All ships are to have a collision bulkhead, an after peak bulkhead, generally enclosing the sterntubes in a watertight
compartment, and a watertight bulkhead at each end of the machinery space. Additional watertight bulkheads are to be fitted so
that the total number of bulkheads is at least in accordance with Table 3.4.1 Total number of bulkheads.
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Table 3.4.1 Total number of bulkheads

Length, L, in metres Total number of bulkheads
Machinery amidships Machinery aft, see Note

<65 4 3
>65 <85 4 4
>85 <90 5 5
>90 <105 5 5
>105 <115 6 5
>115 <125 6 6
>125 <145 7 6
>145 <165 8 7
>165 <190 9 8

> 190 To be considered individually

Note With after peak bulkhead forming after boundary of machinery space.

41.2 The bulkheads in the holds should be spaced at reasonably uniform intervals. Where non-uniform spacing is
unavoidable and the length of a hold is unusually great, the transverse strength of the ship is to be maintained by fitting web
frames, increased framing, etc. and details are to be submitted.

41.3 Proposals to dispense with one or more of these bulkheads will be considered, subject to suitable structural
compensation, if they interfere with the requirements of a special trade.

414 Where applicable, the number and disposition of bulkheads are to be arranged to suit the requirements for subdivision,
floodability and damage stability, and are to be in accordance with the requirements of the National Authority in the country in
which the ship is registered.

4.2 Collision bulkhead

4.21 A collision bulkhead shall be fitted which shall be watertight up to the bulkhead deck. This bulkhead shall be located at a
distance from the forward side of the stem, on the waterline on which L | is measured, of not less than 0,05L | or 10 m, whichever
is the less, and, except as may be permitted by the Administration, not more than 0,08L | or 0,05L | + 3 m, whichever is the
greater.

422 Where any part of the ship below the waterline extends forward of the forward side of the stem, on the waterline on
which L | is measured, e.g. a bulbous bow, the distances stipulated in Pt 3, Ch 3, 4.2 Collision bulkhead 4.2.7 are to be measured
from a point either:

(@ at the mid-length of such extension;
(o) atadistance 0,015L | forward of the forward side of the stem, on the waterline on which L | is measured; or
(c) atadistance 3 m forward of the forward side of the stem, on the waterline on which L | is measured, whichever is the least.

4.2.3 No doors, manholes, access openings, ventilation ducts or any other openings shall be fitted in the collision bulkhead
below the bulkhead deck.

4.3 After peak bulkhead

4.31 All ships are to have an after peak bulkhead generally enclosing the sterntube and rudder trunk in a watertight
compartment. In twin screw ships where the bossing ends forward of the after peak bulkhead, the sterntubes are to be enclosed
in suitable watertight spaces inside or aft of the shaft tunnels. The sterntubes are to be enclosed in watertight spaces of moderate
volume. In passenger ships, the stern gland is to be situated in a watertight shaft tunnel or other watertight space separate from
the stern tube compartment and of such volume that, if flooded by leakage through the stern gland, the bulkhead deck will not be
submerged.
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4.4 Height of bulkheads

4.4 The collision bulkhead is normally to extend to the uppermost continuous deck or, in the case of ships with combined
bridge and forecastle or a long superstructure which includes a forecastle, to the superstructure deck. However, if a ship is fitted
with more than one complete superstructure deck, the collision bulkhead may be terminated at the deck next above the freeboard
deck. Where the collision bulkhead extends above the freeboard deck, the extension need only be to weathertight standards.

442 The after peak bulkhead may terminate at the first deck above the load waterline, provided that this deck is made
watertight to the stern or to a watertight transom floor. In passenger ships, the after peak bulkhead is to extend watertight to the
bulkhead deck. However, it may be stepped below the bulkhead deck provided the degree of safety of the ship as regards
watertight subdivision is not thereby diminished.

4.4.3 The remaining watertight bulkheads are to extend to the freeboard deck. In passenger ships of restricted draught and all
ships of unusual design, the height of the bulkheads will be specially considered.

4.5 Watertight recesses, flats and loading ramps

4.5.1 Watertight recesses in bulkheads are generally to be so framed and stiffened as to provide strength and stiffness
equivalent to the requirements for watertight bulkheads.

452 In collision bulkheads, any recesses or steps in the bulkhead are to fall within the limits of bulkhead positions given in Pt
3, Ch 3, 4.2 Collision bulkhead 4.2.7. Where the bulkhead is extended above the freeboard deck or bulkhead deck, the extension
need only be to weathertight standards. If a step occurs at that deck, the deck need also only be to weathertight standards in way
of the step, unless the step forms the crown of a tank, see Pt 4, Ch 1, 4 Deck structure.

453 Where bow doors are fitted and a sloping loading ramp forms part of the extension of the collision bulkhead above the
bulkhead deck the ramp shall be weathertight over its complete length. In cargo ships the part of the ramp which is more than 2,3
m above the bulkhead deck may extend forward of the limit specified in Pt 3, Ch 3, 4.2 Collision bulkhead 4.2.1 or Pt 3, Ch 3, 4.2
Collision bulkhead 4.2.2. Ramps not meeting the above requirements shall be disregarded as an extension of the collision
bulkhead.

4.5.4 The number of openings in the extension of the collision bulkhead above the freeboard deck shall be restricted to the
minimum compatible with the design and normal operation of the ship. All such openings shall be capable of being closed
weathertight.

4.6 Longitudinal subdivision

4.6.1 When timber load lines are to be assigned, double bottom tanks within the midship half-length are to have adequate
longitudinal subdivision.

4.7 Protection of tanks carrying fuel oil, lubricating oil, vegetable or similar oils

4.7.1 Tanks carrying fuel oil or lubricating oil are to be separated by cofferdams from those carrying feed water, fresh water,
edible oil or similar oils. Similarly, tanks carrying vegetable or similar cils are to be separated from those carrying fresh or feed
water.

4.7.2 Lubricating oil compartments are also to be separated by cofferdams from those carrying fuel oil . However these
cofferdams need not be fitted provided that:

(@ Common boundaries of lubricating oil and fuel oil tanks have full penetration welds.

(b) The tanks are arranged such that the fuel oil tanks are not generally subjected to a head of oil in excess of that in the
adjacent lubricating oil tanks.

4.7.3 Cofferdams are not required between fuel oil double bottom tanks and deep tanks above, provided that the inner
bottom plating is not subjected to a head of fuel ail.

4.7.4 Where fitted, cofferdams are to be suitably ventilated.

4.7.5 If fuel oil tanks are necessarily located within or adjacent to the machinery spaces, their arrangement is to be such as to
avoid direct exposure of the bottom from rising heat resulting from an engine room fire, see SOLAS 1974 as amended 2.2.3 Ol
fuel tanks.

4.7.6 In passenger ships, water ballast is, in general, not to be carried in tanks intended for fuel oil. Attention is drawn to the
Statutory Regulations issued by National Authorities in connection with the MARPOL - International Convention for the Prevention
of Pollution from Ships , 1973/78.
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4.7.7 For vessels which do not comply with the accidental fuel oil outflow performance standard given in MARPOL Annex 1,

Regulation 12A — Oil fuel tank protection, fuel oil tanks are to be bounded by double bottom and double side tanks or void spaces
such that the distance between the fuel oil tank boundary and the shell plating is not less than that given in Table 3.4.2 Fuel oil
tank boundary requirements and Figure 3.4.1 Fuel oil tank boundary lines. For double hull oil tankers where the requirements of Pt
4, Ch 9, 1.2 Application and ship arrangement 1.2.17 conflict with this requirement Pt 4, Ch 9, 1.2 Application and ship
arrangement 1.2.17 is to take precedent. Alternatively the accidental oil outflow performance standard specified in MARPOL
Annex 1 Regulation 12A — Oil fuel tank protection may be complied with.
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Table 3.4.2 Fuel oil tank boundary requirements

3.4.1 Fuel oil tank boundary lines

Fuel oil tank Minimum double side Minimum double
capacity (C), width (d ¢) bottom depth (d )
m3 metres metres

C > 5000 _ c -B
ds =05 + 75000 Ty
or or
ds=20 dp=2,0
whichever is the lesser, whichever is the lesser,
but not less than 1,0 but not less than 0,76

600 < C < 5000 _ 2,4C _ B
ds =04 + 25000 Ty
or or
ds=1,0 dp=2,0
whichever is the greater, whichever is the lesser,
see Note but not less than 0,76

C <600 ds=0 dp=0

Symbols
C = the ship’s total volume of fuel oil, including that of small fuel oil tanks, in m3, at 98 per cent tank filing
dyp = the distance, in metres, between the bottom of the fuel oil tank and the moulded line of the bottom shell plating. In the
turn of bilge area and at locations without a clearly defined turn of bilge, the fuel oil tank boundary line shall run parallel to
the line of the midship flat bottom as shown in Figure 3.4.2 Definition of d 4,
dg = the distance, in metres, between the side of the fuel oil tank and the moulded line of the side shell plating, see Figure

Note 1. However, for individual tanks with an fuel oil capacity of less than 500 m3, the minimum distance is 0,76 m.

Note 2. Fuel oil tanks with a maximum individual capacity not greater than 30 m3 need not comply with the requirements of this Table, provided
the aggregate capacity of such excluded tanks is not greater than 600 m3.

Note 3. Suction wells in fuel oil tanks may protrude into the double bottom below the boundary line defined by the distance d y,, provided that
such wells are as small as practicable and the distance between the well bottom and the bottom shell plating is not less than 0,5d .

Base line

Figure 3.4.1 Fuel oil tank boundary lines
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Base line
Figure 3.4.2 Definition of d,
4.7.9 No individual fuel oil tank is to have a capacity greater than 2,500 mq,
4.8 Watertight tunnels and passageways
4.81 Where a machinery space is situated with a compartment or compartments between it and the after peak bulkhead, the

shafting is to be enclosed in a watertight tunnel large enough to permit proper examination and repair of shafting. A sliding
watertight door, capable of being operated locally from both sides, is to be provided at the forward end of the tunnel.
Consideration may, however, be given to the omission of the watertight door, subject to satisfactory compliance with any relevant
statutory requirements. Where two or more shafts are fitted, the tunnels shall be connected by an interconnecting passage. There
shall be only one door between the machinery space and the tunnel spaces where two shafts are fitted and only two doors where
there are more than two shafts.

4.8.2 Pipe tunnels are to have dimensions adequate for reasonable access.

4.8.3 Where fore and aft underdeck passageways are arranged at the ship's side, the after access thereto is to be by a
watertight trunk led to the upper deck. Alternative arrangements to prevent the engine room being flooded, in the event of a
collision or if the passageway doors are left open, will be considered.

4.9 Means of escape
491 For the requirements for means of escape, see SOLAS 1974 as amended Regulation 13 - Means of escape.
4.10 Oil tankers

4.10.1 For subdivision requirements within the cargo tank region for oil tankers, see Pt 4, Ch 9, 1 General.

[ | Section 5
Design loading

5.1 General

511 This Section contains the design heads/pressures to be used in the derivation of scantlings for decks, tank tops and
transverse bulkheads. These are given in Table 3.5.1 Design heads and permissible cargo loadings.
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Table 3.5.1 Design heads and permissible cargo loadings

Structural item and Component Standard Design loading p, | Equivalent design Permissible | Equivalent permissible
position stowage in kKN/m2 head h ;in metres cargo head, in metres
rate C, in loading in
m3/tonne kN/m?
Design heads and permissible cargo loadings (SI units)
Weather deck h
(general cargo) !
(@) Loading for
minimum scantlings
Beams and 12.73 18
Forward of 0,075L longitudinals 1,39 ’ ’ 85 1.2
from F.P.
Primary structure 29,64 + 14,41E 4,2 + 2,04E
Beams and 8,5 1,2
Between 0,12L and | jongjtudinals 139 10,61 1.5
0,075L from F.P. '
Primary structure 22,59 + 14,41E 3,2 + 2,04E
Beams and
Aft of 0,12L from F.p. | longitudinals 1,39 8,5 + 14,41E 1,2 +2,04E 8,5 1,2
Primary structure
(b) Specified cargo
loading
2,47p o+ 14,41E 0,35p 5 + 2,04E Pa 0,14p o
or as (a),
(Note 1)
Beams and whichever is
longitudinals larger
Forward of 0,075L 50 (Note 1)
from F.P. ' 3,50, + 14,41E
or as (a),
. @ ) 0,5p 5 + 2,04E
Primary structure whichever is
larger (Note 1)
(Note 1)
1,98p 5 + 14,41E 0,28p 4 + 2,04E
or as (a),
Beams and whichever is (Note 1)
longitudinals larger
Between 0,12L and 139 (Note 1)
0,075L from F.P. ' 2,67p s 14,41E
or as (a), 0,38p 4 + 2,04E
Primary structure whichever is Da 0,14p 4
larger (Note 1)
(Note 1)
Beams and 0,14p 5 + 2,04E
o pa+14,41E
Aft of 0,12L from F.P. | longitudinals 1,39 Note 1) Da 0,14p 4
ote
Primary structure (Note 1)
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Cargo decks ho
General cargo 1,39 7,07H H 7,07H H
(standard loads) ' ' b td ' d td
SpeC?I (;alrgoOI o b, Cpa b, Cpa
(specified loads) All structure 9,82 9,82
Machinery space,
P 1,39 18,37 2,6 : -
workshop and stores
Ship stores 1,39 14,14 2,0 - -
Accomodation decks ha
(clear of tanks) All structure 1,39 8,5 - -
1,2
Superstructure h
decks (Note 2) 8
1st tier Beams and 0,9 | Where the deck
ond ti longitudinals 06 is exposed to
natier — — "~ | the weather, add — —
3rd tier and above 0,4 | 2,04E
5
Decks forming crown 9,82h hy
of tunnels and deep I h
tanks Plating and stiffeners C — -
where h = V2 height of stand pipe above
crown
(c) Bulk carrier (see
Pt3, Ch3 1.1
Application 1.1.3)
with topside tanks
Weather deck Beams and 139 h = the lesser of
outside line of longitudinals ' (i) 0,22B
hatchways in way of ) wy
cargo hold region, (i) 1,240,147~
when topside tanks where
empty W, = weight of water
7,06h ballast in the topside
Primary Structure 1,39 - - tank per frame space,
in kN
A = Corresponding
area, (m2), of deck in
way over one hold
frame space
Cargo hatch covers h
(standard loading) H
Steel cover Webs, stiffeners and
) 1,39 7,07H H 7,07H H
plating
Wood cover — 1,39 — — 7,07H g H g
Inner bottom H
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Ship without heavy
) 1,39 — — 9,82T 1,397
cargo notation
Plating and stiffeners
Ship with heavy Chbut< H H
cargo notation 0,865 c ¢
Watertight bulkheads | Plating and stiffeners 0,975 10,07h 4 h 4 from Fig 3.5.2 - -
Deep tank bulkhead . ) Cbut< 9, 82h4 )
Plating and stiffeners h 4 from Fig 3.5.2 — —
0,975 C
Design heads and permissible cargo loadings (metric units)
Weather deck h
(general cargo) !
(@) Loading for
minimum scantlings
Beams and 1296 18
F d of 0,075L tud ’ ’
orward o |Or\g|tUd|na|S 1 ‘39 0,865 1 ’2
from F.P.
Primary structure 3,02 + 1,467E 4,2 + 2,04E
Beams and 108 15
Bet 0,12L and o ’ ’
etween an |Ong|tUd|na|S 1,39 0,865 1,2
0,075L from F.P.
Primary structure 2,30 + 1,467E 3,2 +2,04E
Beams and
Aft of 0,12L from FP. longitudinals 1,39 0,865 + 1,467E 1,2+ 2,046 0,865 1,2
Primary structure
(b) Specified cargo
loading
2,5p 4+ 1,467E | 3,5p 4+ 2,04E
or as (a),
(Note 1)
Beams and whichever is
longitudinals larger
Forward of 0,075L (Note 1)
1,39 Pa 1,390 4
from F.P. 3,50 o + 1,467E | 4,87p 4+ 2,04E
or as (a),
Primary structure whichever is (Note 1)
larger
(Note 1)
20p 4+ 1,467E | 2,78p 4+ 2,04E
or as (a),
Beams and whichever is (Note 1)
longitudinals larger
Between 0,12L and (Note 1)
1,39 P a 1,390 4
0,075L from F.R 2,67p 4+ 1,467F | 3,71p 4 + 2,04E
or as (a),
Primary structure whichever is (Note 1)
larger
(Note 1)
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Beams and pa+1,467E 1,390 4 + 2,04E
longitudinals (Note 1) (Note 1)
Aft of 0,12L from F.P 1,39 P a 1,390 4
pa+1,467E 1,390 4 + 2,04E
Primary structure
(Note 1) (Note 1)
Cargo decks ho
General cargo H wd H td
(standard loads) 1.39 139 H 1 139 H 1
Special cargo c c c
(specified loads) Al structure Pa Pa Pa Pa
Machinery space,
V'SP 1,39 1,87 2,6 _ -
workshop and stores
Ships store 1,39 1,44 2,0 — —
Accomodation decks hs
(clear of tanks) All structure 1,39 0,865 - —
1,2
Superstructure h
decks (Note 2) 3
1st tier 0,9
Where the deck
2nd tier Beams and 0,6 |is exposed to
ard 4 dab longitudinals 0.4 the weather, add
rd tier and above 42048
5
Decks forming crown h h 4
of tunnels and deep 4
tanks Plating and
) 9 C h — _
stationers
where h = V2 height of stand pipe above
crown
(c) Bulk carrier (see
Pt3,Ch3 1.1
Application 1.1.3)
with topside tanks
Beams and 139 h = the lesser of
longitudinals ' (i) 0,22B
Wy
(i) 1,2+ 0, 397
Weather deck
- where
outside line of W ot of wat
=wel of water
hatchways in way of h b W 9 W
) ballast in the topside
cargo hold region, 1,39
when topside tanks | Primary Structure 1,39 - - tank per frame space,
tonne-f
empty .
A = Corresponding
area, (m2), of deck in
way over one hold
frame space
Cargo hatch covers hy
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Steel cover Webs, stiffeners and Hey Hey
) 1,39 __° H g L H g
plating 1,39 1,39
Wood cover th
— 1,39 — — —_— H g
1,39
Inner bottom H
Ship without hea
' without heavy 139 - — T 1,397
cargo notation
Plating and stiffeners
Ship with heavy Cbut < H H
. c H c H
cargo notation 0,865 C C
Watertight bulkheads . , hy ,
Plating and stiffeners 0,975 = h 4 from Fig. 3.5.2 - —
0,975
Deep tank bulkhead Chbut< h
P Plating and stiffeners 0 975_ 74 h 4 from Fig. 3.5.2 — —

Note 2. For forecastle decks forward of 0,12L from F.P., see Weather decks.

covers.

Note 5. For pontoon hatch covers, see Pt 3, Ch 11, 2.17 Pontoon covers.

Note 1. In the case of beams and longitudinals, the equivalent design head is to be used in conjunction with the appropriate formulee.

Note 3. For hatch covers of non-CSR bulk carriers, ore carriers and combination carriers, see Pt 4, Ch 7, 12 Steel hatch covers.

Note 4. For hatch covers of ship types excluding non-CSR bulk carriers, ore carriers and combination carriers, see Pt 3, Ch 11, 2 Steel hatch

5.2 Symbols

5.2.1 The symbols used in this Section are defined as follows:

L,L pp, Cp, B,Dand T as defined in Pt 3, Ch 1, 6.1 Principal particulars

h

appropriate design head, in metres

l ¢ = span of stiffener

p = design loading, in kN/m2 (tonne-f/m?)
p a = applied loading, in kKN/m?2 (tonne-f/m?)

C = stowage rate, in m3/tonne

hi
— generall
P g y

= volume of the hold, in m3 excluding the volume contained within the depth of the cargo hatchway,

divided by the weight of cargo, in tonnes, stowed in the hold, for inner bottom

E = correction factor for height of platform

= _ 0,0914 +0,003L
- D-T

H = height from tank top to deck at side, in metres

— 0,15, but not less than zero nor more than 0,147

H ., = 'tween deck height measured vertically on the centreline of the ship from 'tween deck to underside of

hatch cover stiffeners on deck above, in metres

H iy = cargo head in 'tween deck, in metres, as defined in Figure 3.5.7 Heads for 'tween decks.
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¢
- _
.yded‘/
|
H
th =Hn Hig=He ¢
Hp
'tween deck
| |
|
J—
Figure 3.5.1 Heads for 'tween decks
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0,91 m above freeboard deck at side
% Top of overflow
I |
! Deck
2] 2]
k] ‘ k]
3] 3]
[0} [0}
z z
4 4
a a
= For tank bulkheads =
=) hy = the greater of =)
5 ho/2 or hig 5
2 5 5 s
8 8
< <
< <
Deck or
tank top
8
Z - N R —— , g . RS , ,
: se T — i
Plate being e >< - 5
considered 5 B T LS ) X X X
A—"Te T~ i
_/ . R B AR o lg/2
| | r\\ /1 | Inner bottom
Stiffeners being considered
HEADS FOR PLATING HEADS FOR STIFFENERS
(@) Heads for watertight and deep tank bulkheads in intact condition
Damaged Damaged

wL ——— ——" WL

Scantling point under
consideration

(b) Heads for watertight bulkheads in damaged condition

Figure 3.5.2 Heads for watertight and deep tank bulkheads
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522 The following symbols and definitions apply in particular to the design pressures for partially filled tanks:

Lop and C y, as defined in Pt 3, Ch 1, 6.7 Principal particulars

b

GM

Hy

Tor

Omax

Pmax

height of internal primary bottom members, in metres
fill height, in metres

effective filling ratio
3 n
L_S(F a bV n+ 1)

transverse metacentric height, in metres, including free surface correction, for the loading condition
under consideration

tank depth, in metres, measured from the bottom of the tank to the underside of the deck at side. In the
case of holds, the depth is measured from the inner bottom to the underside of the deck at hatch side,
except in double skin ships with hatch coaming in line with the inner skin, in which case, the depth is
measured to the top of the hatch coaming

number of internal primary bottom members

the effective horizontal free surface length, in metres, in the direction of angular motion (i.e. tank breadth
for roll, tank length for pitch)

ship's natural rolling period
2,35
JGM

for ships for which either r or GM varies significantly between loading conditions (for example, bulk
carriers and tankers, see Pt 3, Ch 3, 1.1 Application 1.1.3), S  should be evaluated for each
representative loading condition considered

seconds

radius of gyration of roll, in metres, and may be taken as 0,348

ship's natural pitching period

3,5 TCb seconds

for ships for which either T or C |, varies significantly between loading conditions (for example, bulk
carriers and tankers, see Pt 3, Ch 3, 1.1 Application 1.1.3), S p, should be evaluated for each
representative loading condition considered

fluid natural period of pitch
4L s

m seconds

fluid natural period of roll
4mlL s

m seconds

maximum ‘lifetime' pitch angle, in degrees:

(32,7-8,2¢,) e *%%pp(49 +0,5¢,)

maximum ‘lifetime' roll angle, in degrees:
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L
(14—, 8+3, 7%) e_0’0023Lpp

5.3 Stowage rate and design loads

5.3.1 Unless it is specifically requested otherwise, the following standard stowage rates are to be used:

@ 1,39 m3/tonne for weather or general cargo loading on deck and inner bottom.

(b) 0,975 m3/tonne for liquid cargo of density of 1,025 tonne/m? or less on watertight and tank divisions. For liquid of density
greater than 1,025 tonne/m? the corresponding stowage rates are to be adopted.

5.3.2 Proposals to use a stowage rate greater than 1,39 m3/tonne for permanent structure will require special consideration,
and will normally be accepted only in the case of special purpose designs such as fruit carriers, etc.

5.3.3 The design head and permissible cargo loading are shown in Table 3.5.71 Design heads and permissible cargo loadings.
5.4 Design pressure for partially filled tanks

541 When partial filling of tanks or holds is contemplated for sea-going conditions, the risk of significant loads due to
sloshing induced by any of the ship motions is to be considered. An initial assessment is to be made to determine whether or not
a higher level of sloshing investigation is required, using the following procedure which corresponds to the Level 1 investigation
outlined in the SDA Procedure for Sloshing loads and scantling assessment, on tanks partially filed with liquids.

5.4.2 In general, significant dynamic magnifications of the sloshing pressures are considered unlikely for the following cases:
(@ Forinternally stiffened tanks:

(i)  Where two (or more) deck girders (in the case of rolling) or deck transverses (in the case of pitching) are located not
more than 25 per cent of the tank breadth or length respectively from the adjacent tank boundary, and the fill level is
greater than the tank depth minus the height of the deck girders or transverses;

(i) Where the deck girders or transverses, at any location, are less than 10 per cent of the tank depth, and the fill level is
greater than the tank depth minus the height of the deck girders or transverses;

@iy~ Where the fill level is less than the height of any bottom girders or transverses.
(o) For smooth tanks:

where the fill level is less than 10 per cent or more than 97 per cent of the tank depth.

54.3 Significant dynamic magnification of the fluid motions, and hence the sloshing pressure, can occur if either of the
following conditions exist:

(@ The natural rolling period, Ty, of the fluid and the ship's natural rolling period, Sy, are within five seconds of each other.

(o) The natural pitching period, T, of the fluid is greater than a value of three seconds below the ship natural pitching period,
Shp-

These values define the limits of the critical fill range for each tank.

544 The critical fill range, F 4it, is to be determined using the following formula:
s —[100 iln(”n)m n
crit — H J|\2=m 1-17 n+1

where
In = natural logarithm to base e

%

= 4nlL
1 —52 for fill level at Sy, - 5 seconds upper bound roll critical fill level
[(Snr - 5) g]
orm = 4l
1 S 5 for fill level at S, + 5 seconds lower bound roll critical fill level
(S, +5)%]
ornm = 4 LS

for fill level at Sy, - 3 seconds upper bound pitch critical fill level

[(Snp - 3>Zg]
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where

orn = 4L
1 —23 for fill level at Sy, seconds
[(525)°]

The lower bound pitch critical fill level is 0,1 per cent fill. The value of F . is limited to the range 0 to 100 per cent, see also Pt 3,
Ch 3, 5.4 Design pressure for partially filled tanks 5.4.6.

545 The natural periods of the ship for a given motion type are to be determined for the service loading conditions agreed
between the Shipbuilder and Lloyd's Register. From this aspect, the storm-ballast and the segregated ballast conditions and the
condition with all tanks partially filled could be the most critical.

54.6 When a ship is to be approved for Unrestricted Filling Levels - Unspecified Loading Conditions, many arbitrary ship
loading conditions are possible. In order to cover the complete range of loading conditions, the fully loaded and ballast conditions
are to be considered. These two conditions give an upper and lower limit for the possible range of natural periods of the ship as
shown in Figure 3.5.3 Natural periods diagrams. Both the roll and pitch motion modes are to be examined.

Because of the unrestricted filling level requirement, the critical sloshing ranges extend from [Spgaiast - 5] 10 [S nrioaded + 2
seconds in roll and from [Sppgaliast = 3] 10 [SppLoaded] N pitch. Also, because of unrestricted filling levels, the ship natural period
range extends from [S ngaiast] 10 [S nLoaded] for both pitch and roll.

For sloshing in the roll motion mode shown in Figure 3.5.3 Natural periods diagrams, the critical fill range extends from £ 1 to Fy.
All fill levels between 7 and F, are to be investigated:

. For fill levels between Fy and Fo, Siygalast IS t0 be used.
e For fill levels between F3 and Fy4, Sproaded IS T0 be used.
e  Forfill levels between F, and F3, Sy is to be equal to T

Similarly, for sloshing in the pitch motion mode shown in Figure 3.5.3 Natural periods diagrams, the critical fill range extends from
F4 to F4. Allfill levels between F; and F,4 are to be investigated.

e Forfill levels between 1 and Fy, Sppgalast is to be used.
e Forfil levels between F, and Fg, Sy, is to be equal to Ty,
. For fill levels between Fz and F4, Sy, loaded is to be used.
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Fill (%)
100 ——
FIlb———
Shr ballast
S R Shr loaded
RBRrF-———————|———-=
77 S A | B
0 o
Range of Period (s)
operating ship
natural periods
‘ 5 seconds ‘ ‘ 5 seconds ‘
(@) Roll motions
Fill (%)
100 ——
Flb———
Snp ballast
=) I Shp loaded
RBRrr-——t—————————=
FA=01pood e T _
0 -

Range of Period (s)
operating ship

natural periods

3 seconds 3945/01
L | J

(b) Pitch motions

Figure 3.5.3 Natural periods diagrams

54.7 When a ship is to be approved for Restricted Filing Levels - Unspecified Loading Conditions, many arbitrary ship
loading conditions are possible within the restrictions imposed. In order to cover the complete range of loading conditions, the fully
loaded and ballast conditions are to be considered. These two conditions give an upper and lower limit for the possible range of
ship natural period. It is recognised that there might be ship natural period bands which will not be applicable as a result of the
limitations on the fill levels. However, it is recommended that the Unrestricted Filling Levels - Unspecified Loading Conditions
procedure outlined in Pt 3, Ch 3, 5.4 Design pressure for partially filled tanks 5.4.6 be applied.

54.8 When a ship is to be approved for Unrestricted Filling Levels - Specified Loading Conditions, each specified loading
condition is to be examined for the complete fill ranges to determine the critical sloshing fill range for each tank in both roll and
pitch motion modes.

5.4.9 When a ship is to be approved for Restricted Filling Levels - Specified Loading Conditions, each specified loading
condition is to be examined for the restricted fill ranges to determine the critical sloshing fill range for each tank in both roll and
pitch motion modes.
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5410  Where the assessment indicates that all the intended fill levels are outside the critical fill ranges and, therefore, significant
sloshing will not occur, no further evaluation is required with regard to sloshing pressure. In such cases, the scantlings of the tank
boundaries are to be determined in accordance with the relevant Rule requirements.

5.4.11 Where the separation of periods defined in Pt 3, Ch 3, 5.4 Design pressure for partially filled tanks 5.4.3 is not met,
other levels of assessment will be required as given in the SDA Procedures for sloshing loads and scantling assessment, on tanks
partially filled with liquids.

5.412  The structural capability of the tank boundaries to withstand the dynamic sloshing pressures is to be examined. The
magnitude of the predicted loads, together with the scantling calculations may be required to be submitted.

| Section 6

Minimum bow heights, reserve buoyancy and extent of forecastle
6.1 Minimum bow heights
6.1.1 Ships are to comply with the Load Lines conventions, so far as these are applicable.

6.1.2 Bulk carriers, ore carriers and combination carriers are also to comply with the requirements of Pt 4, Ch 7, Pt 4, Ch 7,
14 Forecastles.

6.2 Extent of forecastle

6.2.1 Forecastles are to extend from the stem to a point at least 0,07L | abaft the forward end of L | (as defined in Pt 3, Ch 1,
6.1 Principal particulars). If the minimum bow height is obtained by increasing the sheer of the upper deck, the sheer is to extend
for at least 0,15L | abaft the forward end of L |.

6.2.2 Bulk carriers, ore carriers and combination carriers are also to comply with the requirements of Pt 4, Ch 7, 14
Forecastles.

6.2.3 Forecastles are to be enclosed; that is with enclosing bulkheads of efficient construction and access openings
complying with Pt 3, Ch 11 Closing Arrangements for Shell, Deck and Bulkheads and all other openings in sides or ends fitted with
efficient weathertight means of closing.
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| Section 1
Definitions
1.1 List of symbols
1.1.1 The following symbols definitions are applicable to this Chapter, unless otherwise stated:
L,B,D,Cy = areasdefinedin Pt 3, Ch 1, 6.1 Principal particulars
and V
k |, k = higher tensile steel factor, see Pt 3, Ch 2, 1.2 Steel
] Section 2
General
21 Longitudinal strength calculations
211 Longitudinal strength calculations are to be carried out for all ships where L is greater than 65 m, covering the range of

load and ballast conditions proposed, in order to determine the required hull girder strength. The calculations of still water shear
forces and bending moments are to cover both departure and arrival conditions and any special mid-voyage conditions caused by
changes in ballast distribution.

21.2 For ships where L is equal to or less than 65 m, longitudinal strength calculations may be required, dependent upon
proposed loading.

2.1.3 Specific information regarding required loading conditions is given in the individual ship type Chapters.
2.2 Erections contributing to hull strength
2.2.1 In general, where a long superstructure or deckhouse of length greater than 0,15L is fitted, extending within the 0,5L

amidships, the requirements for longitudinal strength in the hull and erection will be considered in each case.
23 Open type ships

2.3.1 For ships other than container ships which have large deck openings and where the structural configuration is such that
warping stresses in excess of 14,7 N/mm? are likely to occur, local increases in section modulus, based normally on the combined
stress diagram undertaken for container ships, may be required. For calculations for container ships, see Pt 4, Ch 8, 3 Longitudinal
strength.
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2.3.2 For ships with large deck openings such as containerships, sections at or near to the aft and forward quarter length
positions are to be checked. For such ships with cargo holds aft of the superstructure, deckhouse or engine room, strength
checks of sections in way of the aft end of the aft-most holds, and the aft end of the deckhouse or engine room are to be
performed.

24 Ships with large flare

241 In ships of length between 120 and 170 m and maximum service speed greater than 17,5 knots, in association with a
bow shape factor of more than 0,15, the Rule hull midship section modulus and the distribution of longitudinal material in the
forward half-length will be specially considered, see Pt 4, Ch 1, 3 Longitudinal strength.

2.5 Direct calculation procedures

2.51 In direct calculation procedures capable of deriving the wave induced loads on the ship, and hence the required
modulus, account is to be taken of the ship's actual form and weight distribution.

25.2 Lloyd's Register's (hereinafter referred to as 'LR') direct calculation method involves derivation of response to regular
waves by appropriate sea keeping software, short-term response to irregular waves using the sea spectrum concept, and long-
term response predictions using statistical distributions of sea states. Other direct calculation methods submitted for approval
should normally contain these three elements and produce similar and consistent results when compared with LR's methods.

2.6 Approved calculation systems

2.6.1 Where the assumptions, method and procedures of a longitudinal strength calculation system have received general
approval from LR, calculations using the system for a particular ship may be submitted.

| Section 3
Application
3.1 Symbols
3.1.1 The symbols used in this Section are defined as follows:

b = breadth, in metres, of the hatch opening. Where there are multiple openings abreast, these are regarded
as a single opening, and b is to be the sum of the individual breadths of these openings

Iy = length of the hatch opening, in metres
l gy = distance, in metres, between centres of the deck strip at each end of the hatch opening. Where there is
no further opening beyond the one under consideration, the point to which I g is measured will be

considered, see also Figure 4.3.1 Deck opening size

B 1 = extreme breadth of deck including hatch opening, measured at the mid-length of the opening, in metres.
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Figure 4.3.1 Deck opening size
3.2 General
3.2.1 The requirements of this Chapter apply to sea-going steel ships, of normal form, proportions and speed, unless direct

calculation procedures are adopted, in which case the assumptions made and the calculations performed are to be submitted for
approval.

3.2.2 The requirements in this Chapter are not applicable to Double Hull Oil Tankers or Bulk Carriers with a CSR notation. See
Pt 1, Ch 2, 2.3 Class notations (hull).

3.3 Exceptions

3.3.1 Individual consideration based on direct calculation procedures will generally be required for ships having one or more of
the following characteristics:

. Length L greater than 400 m.

. Speed V greater than that defined in Table 4.3.7 Ship speed criteria for the associated block coefficient.
o Unusual type or design.

e Unusual hull weight distribution.

. 1 B
=< _ >
B_S,OI'D_Z,S

o Large deck openings, or where warping stresses in excess of 14,7 N/mm? (1,5 kgf/mm?) are likely to occur.
e Openings for side loading in way of both sheerstrake and stringer.

e (Cu,<06

e  Carriage of heated cargo, see Pt 4, Ch 9, 12 Cargo temperatures.
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Table 4.3.1 Ship speed criteria
Speed,
Ship length L,m Cp
knots
> 0,80 17
<200 =0,70 19,5
< 0,60 22
> 0,80 18
> 200 =0,70 21,56
< 0,60 25
NOTE
Intermediate values of speed to be obtained by linear interpolation for Cy,
3.3.2 A ship is regarded as having large deck openings if both the following conditions apply to any one opening:
BL > 0,6
1
l
->07
BH
See also Figure 4.3.1 Deck opening size.
] Section 4
Information required
4.1 List of requirements
411 In order that an assessment of the longitudinal strength requirements can be made, the following information is to be

submitted, in LR's standard format where appropriate.

(@ General arrangement and capacity plan or list, showing details of the volume and position of centre of gravity of all tanks and

compartments.

(b) Bonjean data, in the form of tables or curves, for at least 21 equally spaced stations along the hull. A lines plan and/or tables

of offsets may also be required.

(c) Details of the calculated lightweight and its distribution.

e

Loading Manual.

©

Details of the weights and centres of gravity of all deadweight items for each of the main loading conditions for individual ship

types specified in Pt 4 Ship Structures (Ship Types). It is recommended that this information be submitted in the form of a
preliminary Loading Manual, and that it includes the calculated still water bending moments and shear forces.

41.2 For final Loading Manual, see Pt 3, Ch 4, 8 Loading guidance information.

[ | Section 5
Hull bending strength

5.1 Symbols

5.1.1 The symbols used in this Section are defined as follows:
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f4
fa

Fg

ship service factor
wave bending moment factor

local scantling reduction factor for hull members below the neutral axis, see Pt 3, Ch 4, 5.7 Local
reduction factors

Fp = local scantling reduction factor for hull members above the neutral axis, see Pt 3, Ch 4, 5.7 Local
reduction factors
I min = minimum moment of inertia, of the hull midship section about the transverse neutral axis, in m*

design still water bending moment, sagging (negative) and hogging (positive), in kN m (tonne-f m), to be
taken negative or positive according to the convention given in Pt 3, Ch 4, 5.3 Design still water bending
moments 5.3.2

M_S maximum permissible still water bending moment, sagging (negative) and hogging (positive), in kKN m
(tonne-f m), see Pt 3, Ch 4, 5.4 Minimum hull section modulus
M, = design hull vertical wave bending moment amidships, sagging (negative) and hogging (positive), in KN m
(tonne-f m), to be taken negative or positive according to the convention given in Pt 3, Ch 4, 5.3 Design
still water bending moments 5.3.2
Z. actual hull section modulus, in m3, at continuous strength member above strength deck, calculated with
the lever specified in Pt 3, Ch 3, 3.4 Calculation of hull section modulus
Zp,Zg actual hull section moduli, in m3, at strength deck and keel respectively, see Pt 3, Ch 3, 3.4 Calculation
of hull section modulus
Z min minimum hull midship section modulus about the transverse neutral axis, in m3
¢ = permissible combined stress (still water plus wave), in N/mm? (kgf/mm?), see Pt 3, Ch 4, 5.5 Permissible
still water bending moments
op, 6g = maximum hull vertical bending stress at strength deck and keel respectively, in N/mm? (kgf/mm?)
z = vertical distance from the hull transverse neutral axis to the position considered, in metres
Zm vertical distance, in metres, from the hull transverse neutral axis to the minimum limit of higher tensile
steel, as defined in Pt 3, Ch 3, 2.6 Vertical extent of higher tensile steel, above or below the neutral axis
as appropriate.
5.2 Design vertical wave bending moments
5.21 The appropriate hogging or sagging design hull vertical wave bending moment at amidships is given by the following:
M w = f 1 f 2 M wo
where
Cyp is to be taken not less than 0,60

is given in Table 4.5.1 Wave bending moment factor

1, (also defined in Pt 3, Ch 4, 5.2 Design vertical wave bending moments 5.2.2 at other positions along
the length L)

f1 = ship service factor. To be specially considered depending upon the service restriction and in any event
should be not less than 0,5. For unrestricted sea-going service f 1 = 1,0
fo = —1,1 for sagging (negative) moment
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where
fo = 1,9C
— for hoggin ositive) moment
(€, +0.7) gging (p )
Myo = 0,1C1CoL2B(Cp+0,7kNm

0,0102C 1 C 5 L2 B (C + 0,7) tonne-f m)

Consideration will be given to direct calculations of long-term vertical wave bending moments, see Pt 3, Ch 4, 2.6 Approved
calculation systems.

Table 4.5.1 Wave bending moment factor

Length L, in metres Factor C 4
<90 0,0412L + 4,0
90 to 300 10,75 - (%)L 5
> 300 <350 10,75
> 350 < 500 10,75 - (L153050)1,5

522 The longitudinal distribution factor, C 5, of wave bending moment is to be taken as follows:

° 0 at the aft end of L
. 1,0 between 0,4L and 0,65L from aft
. 0 at the forward end of L

Intermediate values are to be determined by linear interpolation.

523 For operation in sheltered water or short voyages, a higher permissible still water bending moment can be assigned
based on a reduced vertical wave bending moment given by:

(@ For operating in sheltered water:

My = 0,55 M o
(b) For short voyages:

My = 0,8fo Mo
These expressions can only be used in the expression for permissible still water bending moment, see Pt 3, Ch 4, 5.4 Minimum
hull section modulus, and the relevant loading conditions are to be included in the Loading Manual, see Pt 3, Ch 4, 8.1 General.

524 "Short voyages' are defined as voyages of limited duration in reasonable weather. ‘Reasonable weather' and “sheltered
water' are defined in Pt 1, Ch 2, 2 Character of classification and class notations.

5.3 Design still water bending moments

5.3.1 The design still water bending moment, M 4, hogging and sagging is the maximum moment calculated from the loading
conditions, given in Pt 3, Ch 4, 5.3 Design still water bending moments 5.3.3, and is to satisfy the following relationship:

] < [p|

53.2 Still water bending moments are to be calculated along the ship length. For these calculations, downward loads are to
be taken as positive values and are to be integrated in the forward direction from the aft end of L. Hogging bending moments are
positive.

5.3.3 In general, the following loading conditions, based on amount of bunkers, fresh water and stores at departure and
arrival, are to be considered.
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5.3.4

General cargo ships, container ships, passenger ships, roll on-roll off ships and refrigerated cargo carriers:

()  Homogeneous loading conditions, at maximum draught.

(i)  Ballast conditions.

(i) Special loading conditions, e.g. container or light load conditions at less than the maximum draught, heavy cargo,
empty holds or non-homogeneous cargo conditions, deck cargo conditions, etc. where applicable.

Bulk carriers (see Pt 3, Ch 4, 3.2 General 3.2.2), ore carriers and combination carriers

(i)  For ships of length, L, less than 150 m:
Alternate hold loading conditions at maximum draught, where applicable.
Homogeneous loading conditions at maximum draught.
Ballast conditions, including intermediate conditions associated with ballast exchange at sea.
Special conditions, e.g. deck cargo conditions.

For combination carriers, the conditions as specified in (c) for oil tankers are also to be considered.
(i) For ships of length, L, 150 m or above:

Alternate light and heavy cargo loading conditions at maximum draught, where applicable.
Homogeneous light and heavy cargo loading conditions at maximum draught.

Ballast conditions. Where vessels are designed with a ballast hold adjacent to topside wing, hopper and double bottom
tanks, the structure design is to be such that the ballast hold can be filled with all adjacent tanks empty;

Short voyage conditions where the ship is loaded to maximum draught with reduced bunkers, where applicable.
Multiple port loading/unloading conditions, where applicable.
Deck cargo conditions, where applicable.

Typical loading and discharging sequences from commencement to end of cargo operation, for homogeneous, alternate
and part load conditions, where applicable.

Typical sequences for exchange of ballast at sea, where applicable.
For combination carriers, the conditions as specified in (c) for oil tankers are also to be considered.

For bulk carriers, the conditions as specified in Pt 3, Ch 4, 5.4 Minimum hull section modulus for the relevant notation
are also to be considered.
Qil tankers (see Pt 3, Ch 4, 3.2 General 3.2.2):

()  Homogeneous loading conditions (excluding dry and clean ballast tanks) and ballast or part loaded conditions.

(i) Any specified non-uniform distribution of loading.

(i) Mid-voyage conditions relating to tank cleaning or other operations where these differ significantly from the ballast
conditions.

Chemical tankers:

(i)  Conditions as specified for oil tankers.
(i) Conditions for high density or segregated cargo.
Liquefied gas carriers:

()  Homogeneous loading conditions for all approved cargoes.

(i)  Ballast conditions.

(i) Cargo conditions where one or more tanks are empty or partially filled or where more than one type of cargo having
significantly different densities is carried.

All ships:

(i) Any other loading condition likely to result in high bending moments and/or shear forces (including docking conditions,
as appropriate).

Where the amount and disposition of consumables at any intermediate stage of the voyage are considered more severe,

calculations for such intermediate conditions are to be submitted in addition to those for departure and arrival conditions. Also
where any ballasting and/or de-ballasting is intended during voyage, calculations of the intermediate condition just before and just
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after ballasting and/or de-ballasting any tank are to be submitted and, where approved, included in the loading manual for
guidance.

5.3.5 Ballast loading conditions involving partially filled peak and/or other ballast tanks at departure, arrival or during
intermediate conditions are not permitted as design conditions unless the design stress limits are satisfied for all filing levels
between empty and full, and for bulk carriers the requirements of Pt 4, Ch 7, 3 Longitudinal strength, as applicable, are to be
complied with for all filling levels between empty and full. To demonstrate compliance with all filling levels between empty and full, it
will be acceptable if, in each condition at departure, arrival and where required by Pt 3, Ch 4, 5.3 Design still water bending
moments 5.3.3, any intermediate condition, the tanks intended to be partially filled are assumed to be:

e empty
e full
. partially filled at intended level.

Where multiple tanks are intended to be partially filled, all combinations of empty, full or partially filled at intended level for those
tanks are to be investigated. However, for conventional ore carriers with large wing water ballast tanks in cargo area, where empty
or full ballast water filling levels of one or maximum two pairs of these tanks lead to the ship's trim exceeding one of the following
conditions, it is sufficient to demonstrate compliance with maximum, minimum and intended partial filling levels of these one or
maximum two pairs of ballast tanks such that the ship's condition does not exceed any of these trim limits. Filling levels of all other
wing ballast tanks are to be considered between empty and full. The trim conditions mentioned above are:

e trim by stern of 3 per cent of the ship's length, or
. trim by bow of 1.5 per cent of ship's length, or
e any trim that cannot maintain propeller immersion (//D) not less than 25 per cent, where;

| = the distance from propeller centreline to the waterline, see Figure 4.5.1 Propeller immersion
D = propeller diameter, see Figure 4.5.1 Propeller immersion

The maximum and minimum filling levels of the above mentioned pairs of side ballast tanks are to be indicated in the loading
manual.

5.3.6 When considering cargo loading conditions, the requirements of Pt 3, Ch 4, 5.3 Design still water bending moments
5.3.5 apply to peak tanks only.

/[

¥
/

Fig 4.5.1 Propeller immersion

1]

J 1

Figure 4.5.1 Propeller immersion
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5.3.7 When considering ballast water exchange using the sequential method, the requirements of Pt 3, Ch 4, 5.3 Design still
water bending moments 5.3.5 and Pt 3, Ch 4, 5.3 Design still water bending moments 5.3.6 do not apply. However, bending
moment and shear force calculations for each de-ballasting or ballasting stage in the ballast water exchange sequence are to be
included in the loading manual or ballast water management plan of any vessel that intends to employ the sequential ballast water
exchange method.

54 Minimum hull section modulus

541 The hull midship section modulus about the transverse neutral axis, at the deck or the keel, is to be not less than:
Zmin = f1k C4 L2B(Cb+0,7)x10'6m3
= andf 4 is to be taken not less than 0,5.

5.4.2 For materials to be included in the calculation of actual hull section properties, see Pt 3, Ch 3, 3 Structural idealisation.

54.3 The midship section modulus for ships with a service restriction notation is to be not less than half the minimum value
required for unrestricted service.

54.4 Scantlings of all continuous longitudinal members of the hull girder based on the minimum section modulus
requirements given in Pt 3, Ch 4, 5.4 Minimum hull section modulus 5.4.7 are to be maintained within 0,4L amidships. However, in
special cases, based on consideration of type of ship, hull form and loading conditions, the scantlings may be gradually reduced
towards the ends of the 0,4L part, bearing in mind the desire not to inhibit the vessel's loading flexibility.

545 Outside 0,4L amidships, as a minimum, hull girder bending strength checks are to be carried out at the following
locations:

(@ Inway of the forward end of the engine room.

(b) Inway of the forward end of the foremost cargo hold.

(c) Atany locations where there are significant changes in hull cross-section.
(d)

d) At any locations where there are changes in the framing system.
5.5 Permissible still water bending moments
5.5.1 The permissible still water bending moments sagging and hogging are to be taken as the lesser of the following:
(@)
|MS| = FpoZpx 108 = M, | kN m (tonne-f m)
(b)
|MS| = FgoZgx 108 — M, | kKN m (tonne-f m)
where
¢ = the permissible combined stress in N/mm? (kgf/mm?) is given in Pt 3, Ch 4, 5.6 Permissible hull vertical
bending stresses and F p and F g are defined in Pt 3, Ch 4, 5.7 Local reduction factors 5.7.2. M , is the
design wave bending moment, sagging or hogging as appropriate, in accordance with Pt 3, Ch 4, 5.2
Design vertical wave bending moments.
5.6 Permissible hull vertical bending stresses
5.6.1 The permissible combined (still water plus wave) stress for hull vertical bending, o, is given by:

(@  Within 0,4L amidships
o= EN/mmz ngf/mmz
ky, ky,
(b) for continuous longitudinal structural members outside 0,4L amidships

o= (75 + 543% - 699(4)2)L N/mm?

L))k
o = (75 +5434 _ 699(1)2)M kgf /mm>2
L L))k,
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where d is the distance, in metres, from the F.P. (for the fore end region) or from the A.P. (for the aft end region), as appropriate, to
the location under consideration.

Special consideration will be given to increasing the permissible stress outside 0,4L amidships to

175 N/mm2 17,84 kgf/mm2
ky, ky,
provided that sufficient buckling checks are carried out.

5.6.2 The requirements for ships of special or unusual design and for the carriage of special cargoes will be individually
considered.

5.7 Local reduction factors

571 The maximum hull vertical bending stresses at deck, op, and keel, og are given by the following, using the appropriate
combination of bending moments to give sagging and hogging stresses:

op= M x 1073 N/mmz(kgf/mmz)
D
M_+M
ch=|S;—W|><1O_3 N/mmz(kgf/mmz)
B

Where the ship is always in the hogging condition, the sagging bending moment is to be specially considered.

572 Where the maximum hull vertical bending stress at deck or keel is less than the permissible combined stress, o,
reductions in local scantlings within 0,4L amidships may be permitted. The reduction factors applicable in Pt 4 Ship Structures
(Ship Types) are defined as follows:

(@ For hull members above the neutral axis

9p

Fp=—%

(o)  For hull members below the neutral axis

In general, the values of op and ogto be used are the greater of the sagging or hogging stresses, and F p and F g are not to be
taken less than 0,67 for plating and 0,75 for longitudinal stiffeners.

573 Where higher tensile steel is used in the hull structure, the values of F p and F g for the mild steel part are to be taken as

Z
not less than P

M
5.8 Hull moment of inertia
5.8.1 The hull midship section moment of inertia about the transverse neutral axis is to be not less than the following using the

maximum total bending moment, sagging or hogging:

where values of ¢ are given in Pt 3, Ch 4, 5.6 Permissible hull vertical bending stresses 5.6.1.

In addition for vessels with L > 90 m the hull midship section moment of inertia is not to be less than the following:
I'min = 3C 4 L3B(C ,+0,7) X108 m*

where C 4is given in Pt 3, Ch 4, 5.2 Design vertical wave bending moments 5.2.1.

5.9 Continuous strength members above strength deck

5.9.1 Where trunk decks or continuous hatch coamings are effectively supported or deck longitudinals or girders are fitted
above the strength deck, the modulus Z . is to be not less than Z ,n. The scantling reduction factor, F p, referred to strength deck
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at side, is applicable and, in addition to the requirement given in Pt 3, Ch 4, 5.5 Permissible still water bending moments 5.5.1, the
permissible still water bending moments, sagging and hogging, are not to exceed:

|M = oZx10% - |M ,| kN m (tonne-f m)

s

where

M, = isthe design wave bending moment sagging or hogging, as appropriate, in accordance with Pt 3, Ch 4,
5.2 Design vertical wave bending moments.

[ | Section 6
Hull shear strength

6.1 Symbols
6.1.1 The symbols used in this Section are defined as follows:

I = the inertia of the hull about the horizontal neutral axis at the section concerned, in cm#

Az = the first moment, in cm3, about the neutral axis, of the area of the effective longitudinal members
between the vertical level under consideration, and the vertical extremity of the effective longitudinal
members, taken at the section under consideration

Qs = design hull still water shear force, in kN (tonne-f), to be taken as negative or positive according to the
convention given in Pt 3, Ch 4, 6.4 Design still water shear force 6.4.2

permissible hull still water shear force, in kN (tonne-f), see Pt 3, Ch 4, 6.5 Permissible still water shear
force

Q|
w
I

Q , = design hull wave shear force, in kN (tonne-f), to be taken as negative or positive according to the
convention given in Pt 3, Ch 4, 6.4 Design still water shear force 6.4.2

T = permissible combined shear stress (still water plus wave), in N/mm? (kgf/mm?), see Pt 3, Ch 4, 6.6
Permissible shear stress

ta = design shear stress, in N/mm? (kgf/mm?), as given in Pt 3, Ch 4, 6.7 Design shear stress 6.7.1 for use in
Pt 3, Ch 4, 7.4 Design stress.

6.2 General
6.2.1 For ships with length L greater than 65 m, the shear forces on the hull structure are to be investigated.
6.2.2 For L greater than 200 m, where double skin construction of the side shell in association with topside and hopper tanks

is proposed, shear flow calculations may be required to be submitted.

6.2.3 Where shear flow calculation procedures, other than those available within ShipRight are employed, the requirements of
Pt 3, Ch 1, 3 Equivalents are to be complied with.

6.2.4 For passenger ships, the assessment of permissible still water shear forces is to take into consideration the
effectiveness of the continuous superstructures and the sizes and arrangements of window and door openings.

6.2.5 Where longitudinal bulkheads are perforated by cut-outs, the assessment of permissible still water shear forces is to
take into consideration the loss of material.

6.3 Design wave shear force

6.3.1 The design hull wave shear force, Q ,, at any position along the ship is given by:

Q,, = K1K,Q,,, kN (tonne — f)
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where
Quwo = 0,3C{LB(Cg+0,7) kN
(0,0306C ¢ LB (C g + 0,7) tonne-f)
and C g is to be taken not less than 0,6
K 1 is to be taken as follows, see also Figure 4.6.1 Shear force factor K ; :
(@) Positive shear force
K41 = Oataftendof L
= 1,589C
—(Cb ry 7) between 0,2L and 0,3L from aft
= 0,7 between 0,4L and 0,6L from aft
= 1,0 between 0,7L and 0,85L from aft
= 0 at forward end of L
(b) Negative shear force
K41 = Oataftendof L
= —-0,92 between 0,2L and 0,3L from aft
= -0,7 between 0,4L and 0,6L from aft
= —1,727C
—(CB y 7) between 0,7L and 0,85L from aft
= 0 at forward end of L
= Intermediate values to be determined by linear interpolation
K o = 1,0 for unrestricted sea-going service conditions
= 0,8 for short voyages
= 0,5 for operating in sheltered water.
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Figure 4.6.1 Shear force factor K4

6.4 Design still water shear force

6.4.1 The design still water shear force, Q g, at each transverse section along the hull is to be taken as the maximum positive
and negative value found from the longitudinal strength calculations for each of the loading conditions given in Pt 3, Ch 4, 5.3
Design still water bending moments 5.3.3 and is to satisfy the following relationship:

sl = [

6.4.2 Still water shear forces are to be calculated at each section along the ship length. For these calculations, downward
loads are to be taken as positive values and are to be integrated in a forward direction from the aft end of L. The shear force is
positive when the algebraic sum of all vertical forces aft of the section is positive.

6.4.3 For hull configuration Types A, D, G, H and |, as indicated in Table 4.6.7 f ; factors where loading conditions are featuring
either:

o cargo loading with specified or alternative cargo holds (or cargo tanks) empty; or
e  ballasting of cargo hold(s);

the actual shear forces obtained from the longitudinal strength calculations may be corrected for the effect of local forces at the
transverse bulkheads. The calculation of these local forces is to be submitted for approval or, alternatively, the proportion of the
double bottom load carried by the transverse bulkhead may be arrived at by using the following bulkhead factor F:

1
F=—————
1+1,5a 2%

where
l g = span of floors measured to intersection of hopper side or ship's side, and inner bottom, in metres

S H = length of hold measured between bulkhead stools, where fitted, at the level of the inner bottom on the
centreline, in metres
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Table 4.6.1 f; factors

Hull configuration f i factors
Type A Member 1
f1=0,5
. [
3688/00
Type B Member 1

f1=0,231+0,076A /A,

Member 2

fr=0,538-0,152A /A »

. J
3688/01
Type C Member 1
f1=0,135+ 0,088 A /A 5
Member 2
fo=0,365- 0,088 A /A »
. J
3688/02
Type D Member 1

! ! f1=0,128 + 0,105A /A 5
Member 2

f2=0,372-0,105A 1/A »

T
I
-1
I
|

I I [
3688/03
Type E Member 1
f1=0,055+ 0,097A {/A 5 + 0,020 A ,/A 5
Member 2
fo=0,193-0,059 A /A >+ 0,058 A 5/A 3
[ 1D A Member 3
\__| |

f3=0,504-0,076 A /A -0,166 A »/A 3

3688/04
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Type F Member 1

f41=0,028 + 0,087A /A 5 + 0,023 A ,/A 5
Member 2
fo=0,119- 0,088 A 1/A o+ 0,072 A 5/A 3

Member 3

1 1
NG f-*J
. f3=0353-0,049A /A ,-0,095A y/A 5

Type G Member 1
f1=0,139 + 0,0994 1/A ,

Member 2

fo=0,361-0,099A /A,

\. I I I I I Y

3688/09

Type H Member 1

] Member 7 .

f1=0,216 + 0,087A 1/(A 7 + A 5 sin 6y
_____ N Member 2

fo=0,284-0,087 A 1/(A7+A5sin )
Member 3

MemberS\ /@ faz05

Member 5

3688/06

f5 = 0,155 + 0,087A 5/(A 8 +A 6 sin eh)
Member 6
fo=0,345-0,087 A /(A g + A g sin 0y)

fr=Ffofg="fg

Type | Member 1

f1=0,216 + 0,087A 1/(A 7 + A 5 sin 6y
- Member 2
f,=0,284-0,087 A /(A7 +A 5sin6)

Member 3

Member 8

- fa=0,143 + 0,104 A o/(A ,

Member 4
3688/07
f4=0,357-0,104 A 3/(A 4
Member 5
f5=0,155+ 0,087 A 5/(A g + A g sin Oy)
Member 6
fe=0,345-0,087 A 5/(Ag+Agsin0)

fr=Ffafg="fg
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Type J Member 1
f1=0,153 + 0,105A /A »
Member 2
fo=0,347 - 0,105 A 1/A »
Type K Member 1
f1=0,128 + 0,105A /A »
Member 2
fo=0,372-0,105A /A »
[ [T TTTTTT J
Type L Member 1
f1=0,162 + 0,093A /A »
Member 2
f>=0,338-0,093A /A »
Symbols
i = structural member index for different hull configurations
for types A, B, C, D, E, F and G, i may take the value of 1, 2 or 3.
for i =1, the side shell at the section is under consideration
for i =2 and 3, the longitudinal bulkheads at the section are under consideration
for types H and |, i may take the value of 1, 2, 3, 4, 5,6, 7 or 8
for i =1, the part of side shell in way of topside tank is under consideration
for i = 2, the topside slope is under consideration
for i = 3, the part of side shell between topside tank and hopper tank is under consideration
for i = 4, the inner hull is under consideration
for i =5, the part of side shell in way of hopper tank is under consideration
for i = 6, the hopper slope is under consideration
for i =7, the vertical strake at topside tank is under consideration
for i = 8, the double bottom girder at hopper tank is under consideration
for types J, Kand L, i may take the value of 1 or 2:
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for i = 1, the side shell at the section is under consideration

for i = 2, the longitudinal bulkheads at the section are under consideration

A; = the area of structural member i at the section under consideration in cm?
In the event of part of the structural member being non-vertical, A ; is to be calculated using the projected area in the
vertical direction, see Figure 4.6.4 Calculation of Ai for non-vertical parts of structural members , except for members 2
and 6 for types H and |, where the inclined area is to be applied.

Note 1. For hull configurations not included above, f; factors are to be specially considered.

Note 2. Where it is necessary to increase the thickness of the side shell or longitudinal bulkhead(s) to meet these requirements, the original
thicknesses are to be used in the calculation of the cross-sectional areas of A ;.

6.4.4 If the hull shear forces in kN (tonne-f) at transverse bulkheads A and B are calculated to be Q 5 and Q g respectively
(with appropriate algebraic signs), the excess load or buoyancy over hold AB is given by Q g — Q A and the load transmitted to
each bulkhead is:

(@ O05F(Qpg — Q a) kN (tonne-f)
where F is the bulkhead factor as given in Pt 3, Ch 4, 6.4 Design still water shear force 6.4.3.

See Figure 4.6.2 Shear force correction.

Corrected
shear force

Hold AB

Uncorrected
shear force

Figure 4.6.2 Shear force correction

6.4.5 The corrected shear forces, Q 5' and Q g', at bulkheads A and B with respect to hold AB are then obtained from:

QA' = Qa+05F(Qp — Qa) kN (tonne-f)
Qg = Qg — 0,5F(Qg — Q a) kN (tonne-f)
6.5 Permissible still water shear force
6.5.1 The permissible hull still water shear force is given by the minimum value obtained from:

|QS| = TWZI[M]_ |QW| kN (tonne — f)

when
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structural member index for the hull configuration under consideration, see Table 4.6.1 f ; factors .

t, = the plate thickness of the structural member at the vertical level and section under consideration, in mm
fi, m; = factors determined from Table 4.6.17 f ; factors and Table 4.6.2 mi factors respectively, for the hull
configuration under consideration.
6.5.2 The permissible shear forces assigned for approved loading instruments will normally be based on Pt 3, Ch 4, 6.5

Permissible still water shear force 6.5.1. However, where use is made of an approved loading instrument incorporating a facility to
calculate the transverse distribution of shear forces, separate permissible still water shear forces, Q s may be assigned for the
structural members indicated in Table 4.6.1 f ; factors for the hull configuration under consideration.

|og| = i+ m )|y kN (tonne-f
6.5.3 Individual loading conditions in the ship's loading manual may be specially considered on a similar basis to that in Pt 3,
Ch 4, 6.5 Permissible still water shear force 6.5.2 with the factors being determined by direct calculation.

6.5.4 For hull configuration types B and E (see Table 4.6.7 f ; factors ), where loading conditions are such that hull girder
torsion may be induced, direct calculations may be required.

6.5.5 The calculation of shear forces immediately beyond the ends of the longitudinal bulkheads will be considered in relation
to the arrangement of structure in these regions.

6.6 Permissible shear stress
6.6.1 The permissible combined shear stress (still water plus wave) is to be taken as:
T = 110 N/mm2 112 kgf/mm2
ky ky

6.6.2 Where a plate is tapered, the permissible combined shear stress is not to be exceeded at any point in way of the taper,
see