Rules for the Classification
of Naval Ships

Effective from 1 January 2025

Part E

Additional Class Notations

www.tasneefmaritime.ae

@+971 26922333 ©+971 2 4454333 Q info@tasneef.ae © 111155, Abu Dhabi, UAE






Tasneef®

MARITIME

GENERAL CONDITIONS
Definitions:

Administration” means the Government of the State whose flag the ship is entitled to fly or under whose authority the
ship is authorized to operate in the specific case.

“IACS” means the International Association of Classification Societies.

“Interested Party” means the party, other than the Society, having an interest in or responsibility for the Ship, product,
plant or system subject to classification or certification (such as the owner of the Ship and his representatives, the
shipbuilder, the engine builder or the supplier of parts to be tested) who requests the Services or on whose behalf the
Services are requested.

“Owner” means the registered owner, the shipowner, the manager or any other party with the responsibility, legally or
contractually, to keep the ship seaworthy or in service, having particular regard to the provisions relating to the
maintenance of class laid down in Part A, Chapter 2 of the Rules for the Classification of Ships or in the corresponding rules
indicated in the Specific Rules.

"Rules" in these General Conditions means the documents below issued by the Society:

(i) Rules for the Classification of Ships or other special units.

(i) Complementary Rules containing the requirements for product, plant, system and other certification or containing the
requirements for the assignment of additional class notations;

(iii) Rules for the application of statutory rules, containing the rules to perform the duties delegated by Administrations.
(iv) Guides to carry out particular activities connected with Services;

(v) Any other technical document, for example, rule variations or interpretations.

“Services” means the activities described in paragraph 1 below, rendered by the Society upon request made by or on behalf
of the Interested Party.

"Ship" means ships, boats, craft and other special units, for example, offshore structures, floating units and underwater
craft.

“Society” or “TASNEEF” means TASNEEF Maritime
“Surveyor” means technical staff acting on behalf of the Society in performing the Services.

“Force Majeure” means damage to the ship; unforeseen inability of the Society to attend the ship due to government
restrictions on right of access or movement of personnel; unforeseeable delays in port or inability to discharge cargo due
to unusually lengthy periods of severe weather, strikes or civil strife; acts of war; or other force majeure.

1. Society Roles

1.1. The purpose of the Society is, among others, the classification and certification of ships and the certification of their

parts and components. In particular, the Society:

(i) sets forth and develops Rules.

(ii) publishes the Register of Ships.

(iii) Issues certificates, statements and reports based on its survey activities.

1.2. The Society also takes part in the implementation of national and international rules and standards as delegated by
various Governments.

1.3. The Society carries out technical assistance activities on request and provides special services outside the scope of
classification, which is regulated by these general conditions unless expressly excluded in the particular contract.
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2. Rule Development, Implementation and Selection of Surveyor

2.1. The Rules developed by the Society reflect the level of its technical knowledge at the time they are published
therefore, the Society, although also committed through its research and development services to continuous updating of
the Rules, does not guarantee the Rules meet state-of-the-art science and technology at the time of publication or that
they meet the Society's or others' subsequent technical developments.

2.2. The Interested Party is required to know the Rules based on which the Services are provided. With particular reference
to Classification Services, special attention is to be given to the Rules concerning class suspension, withdrawal and
reinstatement. In case of doubt or inaccuracy, the Interested Party is to promptly contact the Society for clarification.

The Rules for Classification of Ships are published on the Society's website: www.tasneef.ae.

2.3. Society exercises due care and skill:

(i) In the selection of its Surveyors

(ii)In the performance of its Services, taking into account the level of its technical knowledge at the time the Services are
performed.

2.4. Surveys conducted by the Society include, but are not limited to, visual inspection and non-destructive testing. Unless
otherwise required, surveys are conducted through sampling techniques and do not consist of comprehensive verification
or monitoring of the Ship or the items subject to certification. The surveys and checks made by the Society on board ship
do not necessarily require the constant and continuous presence of the Surveyor. The Society may also commission
laboratory testing, underwater inspection and other checks carried out by and under the responsibility of qualified service
suppliers. Survey practices and procedures are selected by the Society based on its experience and knowledge and
according to generally accepted technical standards in the sector.

3. Class Report & Interested Parties Obligation

3.1. The class assigned to a Ship, like the reports, statements, certificates or any other document or information issued by
the Society, reflects the opinion of the Society concerning compliance, at the time the Service is provided, of the Ship or
product subject to certification, with the applicable Rules (given the intended use and within the relevant time frame).
The Society is under no obligation to make statements or provide information about elements or facts which are not part
of the specific scope of the Service requested by the Interested Party or on its behalf.

3.2. No report, statement, notation on a plan, review, Certificate of Classification, document or information issued or given
as part of the Services provided by the Society shall have any legal effect or implication other than a representation that,
on the basis of the checks made by the Society, the Ship, structure, materials, equipment, machinery or any other item
covered by such document or information meet the Rules. Any such document is issued solely for the use of the Society,
its committees and clients or other duly authorized bodies and no other purpose. Therefore, the Society cannot be held
liable for any act made or document issued by other parties based on the statements or information given by the Society.
The validity, application, meaning and interpretation of a Certificate of Classification, or any other document or information
issued by the Society in connection with its Services, is governed by the Rules of the Society, which is the sole subject
entitled to make such interpretation. Any disagreement on technical matters between the Interested Party and the
Surveyor in the carrying out of his functions shall be raised in writing as soon as possibie with the Society, which will settle
any divergence of opinion or dispute.

3.3. The classification of a Ship or the issuance of a certificate or other document connected with classification or
certification and in general with the performance of Services by the Society shall have the validity conferred upon it by the
Rules of the Society at the time of the assignment of class or issuance of the certificate; in no case shall it amount to a
statement or warranty of seaworthiness, structural integrity, quality or fitness for a particular purpose or service of any
Ship, structure, material, equipment or machinery inspected or tested by the Society.

3.4. Any document issued by the Society about its activities reflects the condition of the Ship or the subject of certification
or other activity at the time of the check.

3.5. The Rules, surveys and activities performed by the Society, reports, certificates and other documents issued by the
Society are in no way intended to replace the duties and responsibilities of other parties such as Governments, designers,
shipbuilders, manufacturers, repairers, suppliers, contractors or sub-contractors, Owners, operators, charterers,
underwriters, sellers or intended buyers of a Ship or other product or system surveyed.
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These documents and activities do not relieve such parties from any fulfilment, warranty, responsibility, duty or obligation
(also of a contractual nature) expressed or implied or in any case incumbent on them, nor do they confer on such parties
any right, claim or cause of action against the Society. With particular regard to the duties of the ship Owner, the Services
undertaken by the Society do not relieve the Owner of his duty to ensure proper maintenance of the Ship and ensure
seaworthiness at all times. Likewise, the Rules, surveys performed, reports, certificates and other documents issued by the
Society are intended neither to guarantee the buyers of the Ship, its components or any other surveyed or certified item,
nor to relieve the seller of the duties arising out of the law or the contract, regarding the quality, commercial value or
characteristics of the item which is the subject of transaction.

In no case, therefore, shall the Society assume the obligations incumbent upon the above-mentioned parties, even when
it is consulted in connection with matters not covered by its Rules or other documents.

In consideration of the above, the Interested Party undertakes to relieve and hold harmless the Society from any third-
party claim, as well as from any liability about the latter concerning the Services rendered.

Insofar as they are not expressly provided for in these General Conditions, the duties and responsibilities of the Owner and
Interested Parties concerning the services rendered by the Society are described in the Rules applicable to the specific
service rendered.

4, Service Request & Contract Management

4.1. Any request for the Society's Services shall be submitted in writing and signed by or on behalf of the Interested Party.
Such a request will be considered irrevocable as soon as received by the Society and shall entail acceptance by the applicant
of all relevant requirements of the Rules, including these General Conditions. Upon acceptance of the written request by
the Society, a contract between the Society and the Interested Party is entered into, which is regulated by the present
General Conditions.

4.2 In consideration of the Services rendered by the Society, the Interested Party and the person requesting the service
shall be jointly liable for the payment of the relevant fees, even if the service is not concluded for any cause not pertaining
to the Society. In the latter case, the Society shall not be held liable for non-fulfilment or partial fulfilment of the Services
requested.

4.3 The contractor for the classification of a ship or for the services may be terminated and any certificates revoked at the
request of one of the parties, subject to at least 30/60/90 days’ notice, to be given in writing. Failure to pay, even in part,
the fees due for services carried out by the society will entitled the society to immediately terminate the contract and
suspend the service.

For every termination of the contract, the fees for the activities performed until the time of the termination shall be owned
to the society as well as the expenses incurred in view of activities already programmed, this is without prejudice to the
right to compensation due to the society as a consequence of the termination.

With particular reference to ship classification and certification, unless decided otherwise by the society, termination of
the contract implies that the assignment of class to a ship is withheld or, if already assigned, that it is suspended or
withdrawn, any statutory certificates issued by society will be withdrawn in those cases where provided for by agreements
between the society and the flag state.

5. Service Accuracy

5.1. In providing the Services, as well as other correlated information or advice, the Society, its Surveyors, servants or agents
operate with due diligence for the proper execution of the activity. However, considering the nature of the activities
performed (see Rule Development, Implementation and Selection of Surveyor 2.4), itis not possible to guarantee absolute
accuracy, correctness and completeness of any information or advice supplied. Express and implied warranties are
specifically disclaimed.
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6. Confidentiality & Document sharing

6.1. All plans, specifications, documents and information provided by, issued by, or made known to the Society, in
connection with the performance of its Services, will be treated as confidential and will not be made available to any other
party other than the Owner without authorization of the Interested Party, except as provided for or required by any
applicable international, European or domestic legislation, Charter or other IACS resolutions, or order from a competent
authority. Information about the status and validity of class and statutory certificates, including transfers, changes,
suspensions, withdrawals of class, recommendations/conditions of class, operating conditions or restrictions issued against
classed ships and other related information, as may be required, may be published on the website or released by other
means, without the prior consent of the Interested Party.

Information about the status and validity of other certificates and statements may also be published on the website or
released by other means, without the prior consent of the Interested Party.

6.2. Notwithstanding the general duty of confidentiality owed by the Society to its clients in clause 7.1 below, the Society's
clients hereby accept that the Society may participate in the IACS Early Warning System which requires each Classification
Society to provide other involved Classification Societies 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 used to
facilitate the proper working of the IACS Early Warning System. The Society will provide its clients with written details of
such information sent to the involved Classification Societies.

6.3. In the event of transfer of class, addition of a second class or withdrawal from a double/dual-class, the Interested Party
undertakes to provide or to permit the Society to provide the other Classification Society with all building plans and
drawings, certificates, documents and information relevant to the classed unit, including its history file, as the other
Classification Society may require for classification in compliance with the applicable legislation and relative IACS
Procedure. It is the Owner's duty to ensure that, whenever required, the consent of the builder is obtained about the
provision of plans and drawings to the new Society, either by way of the appropriate stipulation in the building contract or
by other agreement.

In the event that the ownership of the ship, product or system subject to certification is transferred to a new subject, the
latter shall have the right to access all pertinent drawings, specifications, documents or information issued by the Society
or which has come to the knowledge of the Society while carrying out its Services, even if related to a period prior to
transfer of ownership.

7. Health, Safety & Environment

7.1. The clients such as the designers, shipbuilders, manufacturers, repairers, suppliers, contractors or sub-contractors, or
other product or system surveyed who have a registered office in ABU Dhabi; should have an approved OSHAD as per
Abu Dhabi OHS Centre, or, if they do not need to have an approved OSHAD, they shall comply with TASNEEF standards

and have procedures in place to manage the risks from their undertakings.

7.2. For the survey, audit and inspection activities onboard the ship, the ship's owner, the owner representative or the
shipyard must follow TASNEEF rules regarding the safety aspects.

8. Validity of General Conditions

8.1. Should any part of these General Conditions be declared invalid, this will not affect the validity of the remaining
provisions.
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9. Force Majeure

9.1 Neither Party shall be responsible to the other party for any delay or failure to carry out their respective obligations
insofar as such delay and failure derives, directly or indirectly, and at any time, from force majeure of any type whatsoever
that lies outside the control of either Party.

9.2 The Party that is unable to fulfil the agreement due to Force Majeure shall inform the other party without delay and in
all cases within 7 days from when such force majeure arose.

9.3 It is understood that if such force majeure continues for more than 30 days, the Party not affected by the event may
terminate this agreement by registered letter. The rights matured until the day in which the force majeure occurred remain
unaffected.

10. Governing Law and Jurisdiction

This Agreement shall be governed by and construed in accordance with the laws of Abu Dhabi and the applicable Federal
Laws of the UAE.

Any dispute arising out of or in accordance with this Agreement shall be subject to the exclusive jurisdiction of the Abu
Dhabi courts.

11. Code of Business conduct

The CLIENT declares to be aware of the laws in force about the responsibility of the legal persons for crimes committed in
their interest or to their own advantage by persons who act on their behalf or cooperate with them, such as directors,
employees or agents.

In this respect, the CLIENT declares to have read and fully understood the “Ethical Code” published by TASNEEF and
available in the TASNEEF Web site.

The CLIENT, in the relationships with TASNEEF, guarantees to refrain from any behaviour that may incur risk of entry in
legal proceedings for crimes or offences, whose commission may lead to the enforcement of the laws above.

The CLIENT also acknowledges, in case of non-fulfilment of the previous, the right of TASNEEF to unilaterally withdraw
from the contract/agreement even if there would be a work in progress situation or too early terminate the
contract/agreement. It's up to TASNEEF to choose between the two above mentioned alternatives, and in both cases a
registered letter will be sent with a brief sum-up of the circumstances or of the legal procedures proving the failure in
following the requirements of the above-mentioned legislation.

In light of the above, it is forbidden to all employees and co-operators to:

- receive any commission, percentage or benefits of any possible kind;

- Start and maintaining any business relationship with Clients that could cause conflict of interests with their task and
function covered on behalf of TASNEEF.

- Receive gifts, travel tickets or any other kind of benefits different from monetary compensation, that could exceed the
ordinary business politeness.

Violation of the above-mentioned principles allows TASNEEF to early terminate the contract and to be entitled to claim
compensation for losses if any.
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EXPLANATORY NOTE TO PART E

1. Reference edition

The reference edition for Part E is the TasneefMIL
2003 edition, which is effective from 1% January 2003.

. Effective date of the requirements

2.1 All requirements in which new or amended provi-
sions with respect to those contained in the refer-
ence edition have been introduced are followed by
a date shown in brackets.

The date shown in brackets is the effective date of
entry into force of the requirements as amended by
last updating. The effective date of all those require-
ments not followed by any date shown in brackets
is that of the reference edition.

2.2 Item 5 below provides a summary of the technical
changes from the preceding edition.
. Rule Variations and Corrigenda

Until the next edition of the Rules is published, Rule
Variations and/or corrigenda, as necessary, will be
pub-lished on the Tasneef web site (www.Tasneef.ae).
Except in particular cases, paper copies of Rule
Variations or cor-rigenda are not issued.

. Rule subdivision and cross-references

4.1 Rule subdivision

The Rules are subdivided into five parts, from A to
E.

Part A: Classification and Surveys
Part B: Hull and Stability
Part C: Machinery, Systems and Fire Protection
Part D: Service Notations
Part E: Additional Class Notations
Each Part consists of:

=  Chapters
=  Sections and possible Appendices
=  Atrticles

=  Sub-articles
=  Requirements

Figures (abbr. Fig) and Tables (abbr. Tab) are numbered
in ascending order within each Section or Appendix.
4.2 Cross-references

Examples: Pt A, Ch 1, Sec 1, [3.2.1]or Pt A, Ch 1,
App 1, [3.2.1]

- Pt A means Part A

The part is indicated when it is different from the part in
which the cross-reference appears. Otherwise, it is not
indicated.

< Ch 1 means Chapter 1

The Chapter is indicated when it is different from the
chapter in which the cross-reference appears. Other-
wise, it is not indicated.

e Sec 1 means Section 1 (or App 1 means
Appendix 1)

The Section (or Appendix) is indicated when it is differ-

ent from the Section (or Appendix) in which the cross-

reference appears. Otherwise, it is not indicated.

e [3.2.1] refers to requirement 1, within sub-article 2
of article 3.

Cross-references to an entire Part or Chapter are not
abbreviated as indicated in the following examples:
<  Part A for a cross-reference to Part A

= Part A, Chapter 1 for a cross-reference to Chapter 1
of Part A.

. Summary of amendments introduced in the edi-

tion effective from 1%t January 2025

This edition of the Rules for the Classification of Naval
Ships contains amendments whose effective date is 1
January 2025.

The date of entry into force of each new or amended
item is shown in brackets after the number of the item
concerned.
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This is the 2025 edition of the “Rules for the classification of naval
ships” (TasneefMIL), developed ad hoc taking into account the characteristics and

features of naval sur-

face ships.
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CHAPTER 1

MILITARY NOTATIONS (MILITARY)

Section 1 Structural Damage - “STRU-DAM”

1 General 17
1.1  Scope
1.2 Field of application
1.3 Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation
1.6 Definitions
2 Structural analysis 17
2.1 Damage area
2.2 Structural assessment
2.3 Acceptance criteria
Section 2 External Air Blast - “EXT-BLAST*
1 General 19
1.1 Scope
1.2 Field of application
1.3  Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation
1.6 Definitions
2 Structural analysis 19
2.1 Blast threats
2.2 Structural assessment
2.3 Acceptance criteria
Section 3 Internal Air Blast - “INT-BLAST”
1 General 24
1.1 Scope
1.2  Field of application
1.3  Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation
1.6  Definitions
2 Structural analysis 24
2.1 Blast threats
2.2 Structural assessment
2.3  Acceptance criteria
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Section 4 Fragmentation Protection - “FRAGM”

1 General 26
1.1 Scope
1.2  Field of application
1.3 Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation
1.6  Definitions

2 Single plate bulkheads and decks 27
2.1  Structural analysis
2.2 Natural fragmentation
2.3 Predetermined fragmentation

3 Multiple penetrations 27
3.1  Structural analysis

Section 5 Air Explosion - “AIR-EX”

1 General 29
1.1 Scope
1.2 Field of application
1.3 Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation

2 Vulnerability analysis 30
2.1 General
2.2 Vulnerability code
2.3 Acceptance criteria

Section 6 Shock Enhancement - “SHOCK”

1 General 31
1.1 Scope
1.2  Field of application
1.3  Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation
1.6  Definitions

2 SHOCK Structural analysis 32

2.1  Shock threats

2.2  Criteria for the assignment of the notation SHOCK-FLOAT

2.3 SHOCK-WHIP
2.4 Verification of whipping effect

2.5 Procedure to evaluate the load acting on the structural model of the ship
2.6  Criteria for the asssessment of the notation SHOCK-FUNCT
2.7  Machinery and systems installation on board for SHOCK-FUNCT
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Section 7 Terrorist Attack - “TERR”

1 General 38
1.1 Scope
1.2 Field of application
1.3 Condition for the assignment
1.4 Documentation to be submitted
1.5 Assignment of the notation
1.6  Definitions

2 Analysis 38
2.1 Assessment
2.2 Acceptance criteria

Section 8 Sea-Keeping Assessment - “SEA-KEEP*“

1 General 40
1.1 Introduction
1.2  Assessment procedure
1.3 Environmental conditions

2 Flight operations (FLY) 41
2.1 General
2.2  Criteria

3 Replenishment at sea (RAS) 42
3.1 General
3.2 Parameters
3.3 Criteria

4 Weapons systems (WEAP) 43
4.1 General
4.2  Criteria
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Section 9 NBC-PROT

1 General Requirements 46

1.1 General

1.2 Definitions

1.3 Documentation

1.4 Design

1.5 Citadel or sanctuary provision
1.6  Manual and instruction

2 Arrangements 48

2.1 Citadel and sanctuary boundary

2.2 Airlocks

2.3 Cleansing stations

2.4 Propulsion machinery spaces, auxiliary machinery spaces and auxiliary systems
- Arrangements for operation in NBC stage

3 Systems 49

3.1 General

3.2  Fixed detection system

3.3  Sea water wash-down system

3.4 Fresh air ventilation system in NBC stage
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CHAPTER 2

AUTOMATION SYSTEMS (AUT)

Section 1 Qualified Automation Systems (AUT-QAS)

1 General 53
1.1 Application
1.2 Communication system

2 Documentation 53
2.1 Documents to be submitted

3 Fire and flooding precautions 53
3.1  Fire prevention
3.2 Fire detection
3.3  Fire fighting
3.4 Protection against flooding

4 Control of machinery 54
4.1 General
4.2  Diesel propulsion plants
4.3  Steam propulsion plants
4.4  Gas turbine propulsion plants
4.5 Electrical propulsion plant
4.6  Shafting, clutches, CPP, gears
4.7  Auxiliary system
4.8 Control of electrical installation

5 Alarm system 67
5.1 General
5.2 Alarm system design
5.3 Machinery alarm system
5.4  Alarm system

6 Safety systems 68
6.1 General

7 Testing 69
7.1 General
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Section 2 Integrated Automation Systems
(AUT-IAS)

1 General 70
1.1 Application

2 Documentation 70

2.1  Documents to be submitted

3 Design requirements 70
3.1 General
3.2  Integrated computer based systems

4 Testing 71

4.1 Additional testing
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CHAPTER 3
MONITORING EQUIPMENT (MON)

Section 1 MON-SHAFT-WATER

1 General 75
1.1 Applicability
2 Requirements for the issuance of the notation 75

2.1  Arrangement
2.2 Records
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CHAPTER 4
OTHER ADDITIONAL CLASS NOTATIONS

Section 1

Manoeuvrability (MANOVR-MIL)

1 General 79
1.1 Introduction

2 Manoeuvrability criteria 79
2.1 Standard manoeuvres
2.2  Criteria

3 Full scale trials 80
3.1 General
3.2 Trials conditions
3.3 Trials to be carried out
3.4 Documentation to be submitted

Section 2 Helicopter Deck (HELICOPTER)

1 General 82
1.1 Application
1.2 Documents to be submitted

2 Helideck lay-out 83
2.1 General
2.2  Definitions
2.3 Landing area

3 Structural design and scantling 85
3.1 General and symbols
3.2 Design loads
3.3 Sea pressure
3.4 Landing load
3.5 Garage load
3.6 Forces due to ship accelerations and wind
3.7  Fixed Manoeuvring system load
3.8 Net scantling
3.9 Plating
3.10 Ordinary stiffeners
3.11 Primary supporting members

4 Finite element models 88
4.1

5 Use of other recognised standards 88
5.1

6 Helicopter refuelling and hangar facilities 88

10

6.1 Fuel storage system

6.2  “No smoking" signs

6.3  Refuelling stations

6.4 Refuelling and JP5-NATO (F44) pump room(s)
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7 Electrical equipment and wiring 89

7.1

8 Fire protection 89

8.1

9 Fire-fighting appliances 90

9.1

10 Means of escape 91

10.1

11 Operations manual 91

11.1 General

Section 3 Equipment (MOORING)

1 General 92
1.1 Application
1.2 Mooring lines
1.3 Bollards and fairleads
1.4  Mooring winches

Section 4 Lifting Appliances (LA)

1 General 93
1.1 General
1.2 Assumption
1.3 Documents to be submitted
1.4 Hull structural arrangements related to lifting appliances
2 Certification of lifting appliances 94
2.1 General
2.2 Cranes, derricks and elevators intended for the handling of cargoes including
vehicles without persons on board
2.3 Cranes, intended for the handling of service boats with embarked persons
2.4 Launching appliances for survival crafts
2.5 Elevators for the handling of cargoes and persons
2.6  Lifts for persons
2.7 RAS stations
3 Other recognised standards 95
3.1 General
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Section 5

Italian Navy Standard (MMI-STD)

1 General 96
1.1 General

2 Subdivision arrangement 96
2.1  Watertight deck
2.2 Watertight doors

3 Stability 96
3.1  Ship mass evolution

4 Machinery and Systems 96
4.1 Ambient conditions
4.2 Gearing
4.3 Compressed breathable air systems

5 Electrical installations 97
5.1 Degrees of protection of the enclosures

6 Fire protection 97
6.1  Fire fighting
6.2  Additional fire safety measures for flight-deck

Section 6 Enhanced Damage Stability (EDMS)

1 General 99
1.1 Scope
1.2  Field of application
1.3  Condition for the assignment
1.4 Documentation to be submitted

2 Damage and criteria 99
2.1 Damage
2.2  Criteria

Section 7 Sea and Air Pollution Prevention (GREEN PLUS MIL)

1 General 100
1.1 Application

2 Definitions 100
2.1

3 Documents to be submitted 100
3.1

4 Requisites 102
4.1 General requirements
4.2  Additional systems, components and procedural means

5 Environmental index 106

12

5.1 Index calculation
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6 Assignment criteria 106
6.1  Ships other than Auxiliary Supply Ships
6.2  Auxiliary Supply Ships

7 Novel features 106
7.1 General
7.2  Examples

8 Systems and components 106

8.1  Systems and components certification
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SECTION 1

1 General

1.1 Scope

1.1.1 The additional class notation STRU-DAM is assigned
to a ship in order to certify that measures are taken to
increase her structural reserve of strength following threat
damage to the hull structures from an assigned explosion.

1.1.2 This notation considers the loads coming from inter-
nal or external explosion of either a surface-surface missile
or a naval gun.

1.2 Field of application

1.2.1 The additional class notation STRU-DAM is assigned
to ships complying with the requirements of this Section in
accordance with Pt A, Ch 1, Sec 2, [7.3.2].

1.3 Condition for the assignment

1.3.1 The assignment of the notation implies that a struc-
tural analysis has been carried out for the hull structures
and that the ultimate residual strength of the damaged hull
complies with the requirements of this Section.

Details of the calculation method and the structural perfor-
mance achieved, based on the specified loads, will not be
published and will be only disclosed to the interested par-
ties.

1.4 Documentation to be submitted

1.4.1 The following confidential input data are to be sub-
mitted for information:

= the location of the explosions

= the mass and the type of the charge considered

= the equivalent TNT weight for the conventional explo-
sion.

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
listed in the confidential addendum to the Regulatory
Framework.

In addition, a report on the structural analyses carried out is
to be submitted for information, which is to include:

= the description of the ultimate residual strength calcula-
tion procedure

= the assumptions made

« the details of the software used and its validation as
appropriate

= the results of the strength checks as specified in [2.3].

Naval Ships - Tasneef Rules 2025
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1.5 Assignment of the notation

1.5.1 IUnless otherwise specified in the Regulatory Frame-
work, the STRU-DAM notation is assigned by the Society if
the acceptance criteria specified in [2.3] are fulfilled.

1.5.2 The structural analyses are to be carried out and the
relevant documentation is to be submitted to the Society
well in advance of the final structural design so as not to
interfere with the class related structural plan approval.

1.6 Definitions

1.6.1 Damage radius

The damage radius is the radius within which the structures,
as a consequence of an explosion, are to be considered as
not contributing to the hull structural strength. The bounda-
ries of the damage area, including their stiffeners, are also to
be considered as not contributing to the strength.

1.6.2 Ultimate bending moment capacities

As specified in PtB, Ch6, Sec 3, the ultimate bending
moment capacities are defined as the maximum values of
the curve of bending moment capacity M versus the curva-
ture y of the transverse section considered.

2 Structural analysis

2.1 Damage area

21.1 The equivalent TNT mass used to determine the
damage area is to be specified in the documentation sub-
mitted.

The damage radius is to be obtained, in m, from the follow-
ing formula:

Wik

ro=C-W,
where:
W; :equivalent weight of TNT, in Kg
C : scaling factor depending on the structure of the
ship, to be calculated as shown hereunder:
_ d 0,463

c-1, 61(0Ytp)

d : distance between decks/longitudinal bulkheads,

measured along the direction toward which the
radius is calculated

Gy . yield stress of the plate materials of structures
adjacent to the explosion point

thickness of the deck/bulkhead in the direction
towards which the radius is calculated.
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If the damage radius crosses a deck, it is to be reduced to

one half.

The analysis is to be carried out assuming that explosions

occur:

< in the midship section

= in other transverse sections as requested by the Society
on a case by case basis (e.g. where a significant struc-
tural discontinuity exist in the longitudinal structural
elements of the ships).

For each considered transverse section, the following two

locations of the explosion (centre od the damage area) are

to be considered:

= intersection between the side shell with the last upper
strength deck, see Fig 1

= on the centre longitudinal line plane at mid-distance
between the two upper most strength decks, see Fig 2.

Figure 1 : Example of damage radii for case a)

/ |
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2.2 Structural assessment

221 The ultimate residual strength is calculated, as
defined in Pt B, Ch 6, App 1, removing all structural com-
ponents within the damage radius, for the section corre-
spondent to the longitudinal position of the damage radius.
The analysis has to be developed for each threat levels con-
sidering the transverse positions specified in [2.1.1], see
also Fig 1 and Fig 2.

2.3 Acceptance criteria

2.3.1 For each case, it is to be checked that the hull girder
ultimate bending capacity at the relevant transverse section
is in compliance with the following formula:

Muq 5
Yi¥m

where:

Myqg : Ultimate bending moment capacity of the dam-
aged hull transverse section in kKNm, in hogging
and sagging condition

Yo ¥m . Partial safety factors as specified in PtB, Ch 6,
Sec 3, [2.1.1]

M . Bending moment in KNm, defined as follows:

M = Mgy +0, 6 - Myy
Mgw : Maximum still water bending moments calcu-

lated, in hogging and sagging conditions, as
specified in PtB, Ch 5, Sec 2, [2]

Mww : Maximum vertical wave bending moments cal-
culated, in hogging and sagging conditions, as
specified in PtB, Ch 5, Sec 2, [3] .

Naval Ships - Tasneef Rules 2025



SECTION 2

1 General

1.1 Scope

1.1.1 The additional class notation EXT-BLAST is assigned
to a ship whose superstructures have been verified against
the loads generated by an external blast due to either a con-
ventional explosion (surface-surface missile) or a nuclear
blast.

1.2 Field of application

1.2.1 The additional class notation EXT-BLAST is assigned
to ships complying with the requirements of this Section in
accordance with Pt A, Ch 1, Sec 2, [7.3.3].

The above is completed by the following notations, depend-
ing on the type of explosion considered:

-CONV : for conventional explosion
-NUCL : for nuclear explosion.

1.3 Condition for the assignment

1.3.1 The assignment of the notation implies that a struc-
tural analysis has been carried out for the front, side, aft
bulkheads and decks of superstructures and deckhouses, for
compliance with the requirements of this Section.

Details of the calculation method and the structural perfor-
mance achieved based on the specified loads will not be
published and will be only disclosed to the interested par-
ties.

1.4 Documentation to be submitted

1.4.1 The following confidential input data are to be sub-
mitted for information:

= the location of the explosions

= the mass and the type of the charge considered

= the equivalent TNT weight for the conventional explo-
sion

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
listed in the confidential addendum to the Regulatory
Framework.

In addition, a report on the structural analyses carried out is
to be submitted for information, which is to include:

= the description of the strength calculation procedure
= the assumptions made

= the details on software used and its validation as appro-
priate

Naval Ships - Tasneef Rules 2025
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« the results obtained in terms of stresses and strain as
appropriate

= the results of the strength checks as specified in [2.3].

1.5 Assignment of the notation

1.5.1 Unless otherwise specified in the Regulatory Frame-
work, the EXT-BLAST notation is assigned by the Society if
the acceptance criteria specified in [2.3] are fulfilled.

1.5.2 The structural analyses are to be carried out and the
relevant documentation is to be submitted to the Society
well in advance of the final design of the superstructures so
as not to interfere with the class related structural plan
approval.

1.6 Definitions

1.6.1 Conventional explosion

A Conventional explosion is a temporary overpressure
caused by an external blast in the free field.

1.6.2 Nuclear explosion

A Nuclear explosion is a temporary overpressure caused by
a nuclear explosion occurring outside the vessel.

2 Structural analysis

2.1 Blast threats

211 General

The loads on the structure generated by a conventional or a
nuclear explosion to be used for checking the scantlings of
the structure of front, side and aft bulkheads of superstruc-
tures and deckhouse, are prescribed, in terms of time
dependent equivalent total pressure, from the formulae pro-
vided in [2.2] and [2.3].

The time history of the equivalent total pressure acting on a
surface normal to the direction of the shock propagation is
to be assumed as shown in Fig 1:

a) at the time identified with 0 in Fig 1, corresponding to
the instant when the shock front hits the solid surface of
the structure, the maximum blast overpressure P; and P,
are to be considered to rise instantaneously to the peak
blast overpressure;

b) the overpressure time history should be taken as:

- for a conventional blast, linearly decreasing until
zero value at the time t;

= for a nuclear blast, bi-linearly decreasing until value
P, at time t; and value O at time t;.
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Figure 1 : Time-history of the total equivalent
pressure

Pressure histories

—o—Conventional blast

—&— Nuclear blast

2.1.2 Conventional blast

The characteristics of the total equivalent pressure due to a
conventional blast are:

P; : peak pressure, in Pa
l; : impulse, in Pas
t, : duration, in's

and are given in Fig 2 as a function of the reduced radius R

= R
R=—
wWe
where:
W :equivalent weight of TNT, in [Kg]
R : distance in m, of the solid structure from the

center of the explosion.

2.1.3 Nuclear blast

The characteristics of the total equivalent pressure due to a
nuclear-blast are:

P, :  peak reflected pressure, in Pa
P
—+ —_
P ",
p=2.-
Po P;
7+=
Po
P . peak stagnation pressure, in Pa
20

P, = P,+Cqy- Py

t; : overpressure duration, in second
1
= t;-we
where:
Cq . drag coefficient of the structure given in Tab 1
P; :  peak pressure, in Pa
P, . atmospheric pressure at ambient temperature,
in Pa
P4 :dynamic pressure, in Pa
t'; :overpressure duration for 1-MT weapon

are given in Fig 3 as function of the equivalent ground zero
distance R:

s R
R=—
We
W : equivalent weapon size in megnaton MT
R . horizontal distance from explosion location

(effective ground zero distance), in m

The time until the effect of wave reflection disappear and
reaches the stagnation pressure is to be obtained, in s, from
the following formula:

where:
S¢ : smaller length, in Fig 4

) :velocity, in m/s, of the shock front

U, : sound speed in air, in m/s

Table 1

Superstructures face Cyq

Front and Rear 1,0

Top of sides 0,4

Masts and funnels 0,75
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Figure 2 : Conventional Blast: overpressure, impulse and duration
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2.2 Structural assessment

2.21 General

In order to demonstrate compliance with the requirements
in [2.3], a structural assessment of primary supporting mem-
bers is to be carried out based on direct calculations of the
response to the loads defined in [2.1].

The structural assessment is to be carried out by means of
non-linear Finite Element Analyses taking into account also
the mechanical characteristics in plastic field. Results of the
analyses are considered by the Society on a case-by-case
basis.

Methods of analysis alternative to non-linear Finite Element
may be accepted by the Society on a case-by-case basis.

2.2.2 Additional requirements for the EXT-
BLAST(NUCL) notation

In order to grant the EXT-BLAST(NUCL) notation, the pri-
mary supporting member analysis is to be carried out by
means of a global model of superstructures. The load to be
applied is the overpressure from the nuclear explosion
defined in [2.1.3].

The time histories of the resulting loads are calculated as
follows:

a) The sides of the superstructure simplified as shown in
Fig 4 are subject to the total pressure according to the
following assumption:

= front face: when the blast wave at time t, hit on the
surface normal to the shock travel, the P, value has
to be used since to decrease at the P, value at time ts

= sides and top faces: the peak pressure P, is applied
with drag coefficient of Tab 1, as applicable, with a
delay time t, = D/U

= rear face: the peak pressure Ps is applied at time t,=t;
+ty (when the shock front reaches the rear face and
after a growing time t;=4 S/U, with S_ as defined
above).

b) The total loads-time variation is given at any time by the
vector sum of the pressure integral acting on each side.

Figure 4

Top
fﬂfffxf

Sid
Front e
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2.3 Acceptance criteria

2.3.1 General

It is to be checked that the maximum plastic strain of the
modeled structures does not exceed the strain correspond-
ing to the maximum stress in the (o, €) curve of the material.

23.2 Plating

These requirements apply to plates with or without ordinary
stiffeners of bulkheads and decks of the superstructures
boundaries.

The thickness, in mm, of plating of front, side, aft bulkheads
and decks of superstructures is to be not less than:

Fo- 1Ry

t = p i
SJpi- oy
Fo . plate aspect ratio factor, given in Tab 2, as a

function of the edge to length ratio a/b of the
relevant panel

7P, + 4P,

Ri=2- 7Py + P;
7+65t
Po
Pi = Po- P.
7+ =
Po

t
S =
B

for stiffened plates (=1 for not stiffened plate)

I, : value taken from Fig 2

Po : atmospheric pressure at Ty, in Pa
Po . air standard density at temperature T, in [Kg/m?]
To . ambient air temperature
oy . yield stress in Pa
P; . is the equivalent total pressure, in kN/m?,
defined above
A, . total area, in mm? of the stiffeners
| : panel length, in mm, normal to the stiffeners
direction
Table 2
Alb F
1 0,60
2 0,92
3 0,98
>4 1,00
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2.3.3 Primary supporting members

The strength of the primary supporting member is to be such
that, where the maximum plastic deflection Z,,,, is reached,
the maximum plastic strain of the structure does not exceed
the strain corresponding to the maximum stress in the (o, €)
curve of the structural material.

Where deemed acceptable by the Society, primary support-
ing members may be checked by using the formulae in
Pt B, Ch 7, Sec 3, [3.8], as applicable, taking into account a
dynamic load factor (DLF), applied to the peak pressure
defined in [2.1.2] and [2.1.3].

The dynamic load factor is defined as the maximum ratio of
the dynamic to the static deflection that results from the
static application of the peak pressure.

In absence of a direct dynamic calculation of DLF, the value
for a one-degree elastic systems subjected to a suddenly

Naval Ships - Tasneef Rules 2025
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applied triangular pulse is given in Fig 5, versus the ratio of
the pressure duration time and the natural period Tn of the
structure. As an alternative the conservative value DLF=2
may be used.

Figure 5
2
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SECTION 3

1 General

1.1 Scope

1.1.1 The additional class notation INT-BLAST is assigned
to a ship in order to certify that measures are taken to limit
blast damage following an assigned internal explosion.

This notation considers the loads coming from an internal
explosion of surface-surface missile.

1.2 Field of application

1.2.1 The additional class notation INT-BLAST is assigned
to ships complying with the requirements of this Section.

The number of safety area n completes the above notation
in accordance with Pt A, Ch 1, Sec 2, [7.3.4].

1.3 Condition for the assignment

1.3.1 The assignment of the notation implies that a struc-
tural analysis has been carried out for the boundary of each
safety area (bulkheads and decks), for compliance with the
requirements of this Section.

Details of the calculation method and the structural perfor-
mance achieved based on the specified loads will not be
published and will be only disclosed to the interested par-
ties.

1.4 Documentation to be submitted

1.4.1 The following confidential input data are to be sub-
mitted for information:

= the identification of the “safety areas”

= the location of the explosions

= the mass and the type of the charge considered

= the equivalent TNT weight for the conventional explo-
sion

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
listed in the confidential addendum to the Regulatory
Framework.

In addition, a report on the structural analyses carried out is
to be submitted for information, which is to include:

= the description of the strength calculation procedure
= the assumptions made

= the details on software used and its validation as appro-
priate

e the results obtained in terms of stresses and strain as
appropriate
= the results of the strength checks as specified in [2.3].
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1.5 Assignment of the notation

1.5.1 Unless otherwise specified in the Regulatory Frame-
work, the INT-BLAST notation is assigned by the Society if
the acceptance criteria specified in [2.3] are fulfilled.

1.5.2 The structural analyses are to be carried out and the
relevant documentation is to be submitted to the Society
well in advance of the final structural design so as not to
interfere with the class related structural plan approval.

1.6 Definitions

1.6.1 Internal Blast

An internal blast is the loads due to the direct and reflected
air blast waves caused by a conventional explosion in a
confined field.

1.6.2 Safety Area

A Safety Area is an area such that vital components located
inside this area are protected and are able to maintain their
functionality after an explosion occurring outside this area.

If double or multiple bulkheads are used to protect a safety
area, they are to be included in the same area and the
explosion is to be considered to occur outside them.

2 Structural analysis

2.1 Blast threats
2.1.1 The load developed by the internal blast to be used

for the checks of bulkheads and decks is given, as equiva-
lent quasi static pressure in Pa, by the following formula:

0,72
Py = 2, 25(\%’)

where:
W : equivalent weight of TNT, in Kg
V : volume of compartment, in m3

A step function is to be assumed to represent the time-varia-
tion of the equivalent quasi-static pressure inside the com-
partment where the explosion is considered to occur.

2.2 Structural assessment

2.21 General

The requirements of this Section apply to the structural
scantlings of those bulkheads and decks that are the bound-
ary of the considered safety areas and which may or may
not contribute to the strength of the ship.
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In order to demonstrate compliance with the requirements
in [2.3], a structural assessment of primary supporting mem-
bers is to be carried out based on direct calculations of the
response to the loads defined in [2.1].

The structural assessment is to be carried out by means of
non-linear Finite Element Analysis taking into account also
the mechanical characteristics in the plastic field. Results of
the analyses are considered by the Society on a case-by-
case basis.

Methods of analysis alternative to non-linear Finite Element
may be accepted by the Society on a case-by-case basis.

2.2.2 Critical structures

For each boundary of each considered safety area, the anal-
ysis is to be carried out for the compartment that:

= is located on the perimeter of the safety area,

= has the largest charge size to compartment volume
ratio.

If the boundary of the safety area is a double bulkhead and
if the first bulkhead (the external one with respect to the
safety area) can not sustain the blast load given in the
strength of the remaining bulkhead is to be checked consid-
ering the load obtained by using the same formula in [2.1]
assuming V equal to the sum of the volumes of the compart-
ments put in communication by the failure of the first bulk-
head.

The same criterion is to be used if more than two bulkheads
are used.

2.3 Acceptance criteria

2.3.1 General
It is to be checked that:

a) the maximum plastic strain of the modelled structures
does not exceed the strain corresponding to the maxi-
mum stress in the (o, €) curve of the material

b) the maximum displacements do not compromise the
structural integrity or water/gas-tight integrity of the
bulkheads/decks.

23.2 Plating

These requirements apply to plates with or without ordinary
stiffeners of safety area boundaries.

The thickness, in mm, of plating is to be not less than:

t = 10°. P Fo
S-oy
where:
Fo . plate aspect ratio factor, given in Tab 1, as func-
tion of the edge length ratio a/b of the relevant
pane

Naval Ships - Tasneef Rules 2025

PtE,Ch1,Sec3

for stiffened plates (=1 for not stiffened plate)
Gy . yield stress, in Pa
A, . total area, in mm?, of the stiffeners

| : panel length, in mm, normal to the stiffeners

direction
Table 1
alb F,
1 0,60
2 0,92
3 0,98
>4 1,00

2.3.3 Primary supporting members

The strength of the primary supporting member is to be such
that, where the maximum plastic deflection z,,, is reached,
the maximum plastic strain of the structure does not exceed
the strain corresponding to the maximum stress in the (o, €)
curve of the structural material.

Where deemed acceptable by the Society, primary support-
ing members may be checked by using the formulae in
PtB, Ch7, Sec 3, as applicable, taking into account a
dynamic load factor (DLF), applied to the quasi static pres-
sure defined in [2.1.1].

The dynamic load factor is defined as the maximum ratio of
the dynamic to the static deflection that results from the
static application of the peak pressure.

In absence of a direct dynamic calculation of DLF, the value
for a one-degree elastic systems subjected to a suddenly
applied triangular pulse is given in Fig 1, versus the ratio of
the pressure duration time, t; and the natural period Tn of
the structure. As an alternative the conservative value
DLF=2 may be used.

Figure 1
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SECTION 4

1 General

1.1 Scope

1.1.1 The additional class notation FRAGM is assigned to a
ship in order to certify that measures are taken to limit dam-
age following an assigned explosion.

1.2 Field of application

1.2.1 The additional class notation FRAGM is assigned
assigned to ships complying with the requirements of this
Section.

The number of safety areas completes the above notation in
accordance with Pt A, Ch 1, Sec 2, [7.3.5].

1.3 Condition for the assignment

1.3.1 The assignment of the notation implies that a struc-
tural analysis has been carried out for the boundary of each
safety area (bulkheads and decks) for compliance with the
requirements of this section.

Details of the calculation method and the structural perfor-
mance achieved, based on the specified loads, will not be
published and will be only disclosed to the interested par-
ties.

1.4 Documentation to be submitted

1.4.1 Documentation to be submitted for approval

When a non-structural ballistic protection is fitted, the rele-
vant plan is to be submitted for approval, in addition to the
plans and documents listed in Pt B, Ch 1, Sec 3.

1.4.2 Documentation to be submitted for
information

The following confidential input data are to be submitted
for information:

a) the identification of the “safety areas”;

b) the characteristics of the “design fragment” considered:
= velocity,
* mass,
= type (natural/predetermined);

c) if the type identifies a fragment originated by a predeter-
mined fragmentation, the characteristics of the fragment
are to include:

= shape,
 main dimensions.

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
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listed in the confidential addendum to the Regulatory
Framework.

In addition, a report on the structural analyses carried out is
to be submitted for information, which is to include:

= the description of the calculation procedure, if different
from the one described in [2] and [3],

= the assumptions made,
= the details of the test performed, if any

= the summary of the results obtained.

1.5 Assignment of the notation

1.5.1 Unless otherwise specified in the Regulatory Frame-
work, the FRAGM notation is assigned by the Society if the
acceptance criteria specified in this Section are fulfilled.

1.5.2 The structural analyses are to be carried out and the
relevant documentation is to be submitted to the Society
well in advance to the final structural design so as not to
interfere with the class related structural plan approval.

1.6 Definitions

1.6.1 Safety Area

A safety area is an area such that vital component located
inside this area are protected and are able to maintain their
functionality after an explosion occurring outside this area.

If double or multiple bulkheads are used to protect a safety
area, they are to be included in the same area and the
explosion is to be considered to occur outside them.

1.6.2 Natural Fragmentation

The natural fragmentation is the fragmentation of the casing
of a warhead, a bomb or a projectile, which occurs as a
consequence of the explosion of its internal charge without
any predetermination of the shape and weight of the rele-
vant fragments.

1.6.3 Predetermined Fragmentation

The predetermined fragmentation is the fragmentation of
the casing of a pre-fragmented warhead, bomb or projec-
tile, which has been designed to generate fragments having
a predetermined shape and weight.

Details on pre-fragmentation to be considered in the analy-
sis are to be provided for information.

1.6.4 Design Fragment

The design fragment is the fragment the boundary bulk-
heads of the safety zone are designed to resist to.
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2 Single plate bulkheads and decks

2.1 Structural analysis

2.1.1 The requirements of this Section apply to the scant-
ling of plating of bulkheads and decks that may or may not
contribute to the strength of the ship.

The check of the thickness of a bulkhead or deck forming
the boundary of a "safety area" is to be carried out in
accordance to the formulas given in [2.2] and [2.3] depend-
ing on the type of fragment considered.

Alternative methods based on experimental results may be
accepted by the Society on a case by case basis.

2.2 Natural fragmentation

2.2.1 |If the “design fragment” is a consequence of a natu-
ral fragmentation, the thickness for plating of bulkheads and
decks forming the boundary of a "safety area" is to be not
less than, in mm:

t, =25 :I_Ofcl/cz'\/lf(2/3+cg/cz)vilfc‘,)/cz
where:
M : mass, in g, of “design fragment”
V : velocity, in m/s, of the “design fragment*.

The residual velocity V,, in m/s and mass M, in g, of the
fragment after the penetration of the plate, if required by the
multiple penetration checks according to [3], may be calcu-
lated by means of the following formulas:

(C,-0,398C,) C,  (C3+2C,/3)

V, = V,~ 10 M Ve

(C5—0,398C (C;+2Cq/3)

M, = M-10 1M Ve

where:

t . thickness, in mm, of the considered plate.

The constants C,, C,,... Cg depend on the type of material in

accordance with Tab 1 and Tab 2.

Table 1

C, C, Cs Ca

Mid steel and high | 2,801 | 0,889 | -0,945 | 0,019
tensile strength steel

Tempered steel 2,877 | 0,889 | -0,945 | 0,019

Surface hardened steel | 1,631 | 0,674 | -0,791 | 0,434

Table 2

Cs Ce c, Cs

Mid steel and high| -2,616 | 0,138 | 0,835 | 0,761
tensile strength steel

Tempered steel -3,017 | 0,346 | 0,629 | 0,880

Surface hardened steel | -1,768 | 0,234 | 0,744 | 0,483
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2.3 Predetermined fragmentation

2.3.1 If the “design fragment” is a consequence of a pre-
fragmented war-head, bomb or projectile, the thickness t, in
mm, of the plating of bulkheads and decks forming the
boundary of a “safety area” is to be such as to satisfy the fol-
lowing formula:

V, = 4-10°K, Jt.K,— 1 +¢

where:
Vi :velocity, in m/s of the “design fragment*
K0.525
Ky = 1,177+
Pr

_ 1(@1/2(&)1/3
Ka 2 M
The constant K, shape factor of the fragment, is to be such
that:

K . External surface of the fragment

(Volume of the fragment) 23
M : mass, in g, of the “design fragment”
Pe : density, in g/m?3 of the “design fragment”.

The residual velocity Vr, in m/s, of the fragment after the
penetration of the plate if required by the multiple penetra-
tion checks according to [3] may be calculated by means of
the following formula:

0,128

Ve = AVET Ve

where:

1
1+7,81tK3

2K3/2

Ppﬁ

Ks

3 Multiple penetrations

3.1 Structural analysis

3.1.1 In order to evaluate the capability to resist to the
"design fragment" of bulkheads or decks built with two or
three plates, it is necessary to apply the formulae in [2.2] or
[2.3] to evaluate the residual velocity and mass, if applica-
ble, of the "design fragment" after the penetration of the first
plate, and to apply the same procedure in [2.2] or [2.3] to
check the other plates.

As an alternative, graphics are available, like those reported
in Fig 1, for equally spaced steel plates of the same thick-
ness, subject to penetration of steel regular shaped frag-
ments, to determine the thickness of each plate as a
function of the impact velocity and fragment mass.
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Figure 1 : Triple plate
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SECTION 5

1 General

1.1 Scope

1.1.1 The additional class notation AIR-EX is assigned to a
ship in order to certify that measures are taken to increase
her survivability following threat damage to the structures
and components from an assigned air non-contact explo-
sion.

1.2 Field of application

1.2.1 The additional class notation AIR-EX is assigned to
ships complying with the requirements of this Section in
accordance with Pt A, Ch 1, Sec 2, [7.3.6].

The above is completed by the following notations, depend-
ing on the specified performance assured:

-FLOAT : for buoyancy and structural integrity

-FUNCT: for a performance that is to be specified by the
Naval Administration (e.g. mobility, air self
defense, air defense, anti submarine and anti-
surface warfare).

1.3 Condition for the assignment

1.3.1 The assignement of the notation implies that a vul-
nerability analysis has been carried out to demonstrate that
the ship maintains her capability to operate specified per-
formances, on the basis of the requirements of this Section.

Details of the methods and the performances achieved,
based on the specified assumptions, will not be published
and will be only disclosed to the interested parties.

1.4 Documentation to be submitted

1.4.1 Documentation to be submitted for approval

In the case of AIR-EX-FUNCT notation relevant to certain
performances, the topological and detail functional
schemes, through which the performances are defined, are
to be submitted for approval. The functional schemes are to
indicate the overall dimensions of each component and its
position.

1.4.2 Documentation to be submitted for
information

The following confidential imput data are to be submitted
for information:
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AIR EXPLOSION - “AIR-EX”

a) The characteristics of the air weapon/weapons for which
the notation is assigned:

= Warhead weight, in kg
= Charge weight, in kg

= Equivalent TNT weight, if different from charge
weight, in kg

= Speed of the projectile/warhead

= Thickness of mid steel the warhead/projectile is able
to penetrate, in mm

= Type of fragmentation (natural/pre-fragmented), if
pre-fragmented also the fragments distribution
(weights, velocities and angles)

= Delay after impact, in s.

b) The probabilistic hit distribution (along the three coordi-
nate axis).

c) The performances that the ship is to remain capable to
operate, at a certain probability level, defined through
their functional schemes. All the components included
in a functional scheme are to be considered as vital for
the relevant performance.

d) The probability levels of the performances to remain
operational, depending on the weapon considered.

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
listed in the confidential addendum to the Regulatory
Framework.

In addition, a report on the vulnerability analyses carried
out is to be submitted for information, which is to include:

« the theoretical background of the methodology adopted
and the description of the calculation procedure

= the assumptions made

e the details of the software used and its validation as
appropriate

= the summary of the results obtained, in terms of proba-
bility of fulfil an assigned performance.

1.5 Assignment of the notation

1.5.1 Unless otherwise specified in the Regulatory Frame-
work, the AIR-EX notation is assigned by the Society if the
acceptance criteria specified in this section are fulfilled.

1.5.2 The vulnerability analysis is to be carried out and the
relevant documentation is to be submitted to the Society
well in advance of the final design of the ship so as not to
interfere with the class related plan approval.
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2 Vulnerability analysis

2.1 General

211 The vulnerability analysis is to be carried out by
means of a vulnerability code, accepted by the Society and
able to calculate the probability that an assigned perfor-
mance remains operational after an external air attack has
occurred.

2.2 Vulnerability code

2.21 The code is to be able to perform a probabilistic (or
semi-probabilistic) vulnerability analysis, that is to evaluate
the capability of the ship to operate assigned performances
(FLOAT and / or FUNCT, as defined in [1.2]), in a probabil-
istic way.

2.2.2 In order to perform the above-mentioned vulnerabil-
ity analysis the code is to be capable to model the ship
according to the following requirements:

a) modelling of the ship structures by defining their struc-
tural and physical characteristics;

b) modelling of the systems of the ship (necessary to oper-
ate the assigned performances) by means of the charac-
teristics of their components, as:

= physical positioning of the components on board,

= assembling the components to define the functional
schemes of the systems,

= assembling the systems and/or the components to
define the performances functional schemes (see
Fig 1).

c) evaluate the air weapons effects on the ship structures
and on components, at least those due to blast and frag-
mentation, by means of a deterministic approach, given
the weapon's characteristics;

d) evaluate the probabilistic effects of the weapon on per-
formances given a probabilistic spatial hit distribution,
defined by the interested parties.

The above scheme is just indicative of the characteristics of
a generic vulnerability code; variation on the approach of
codes used, subject to the evaluation and approval of the
Society.

2.3 Acceptance criteria

2.3.1 The probability, obtained from the vulnerability anal-
ysis, that each assigned performance remains operational
after an external air attack has occurred, is to be greater
than the corresponding probability levels, defined by the
interested parties.

Figure 1 : Performance functional scheme

L
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SECTION 6

1 General

1.1 Scope

1.1.1 The additional class notation SHOCK is assigned to a
ship in order to certify that measures are taken to increase
her survivability following threat damage to the structures
and components from an assigned underwater non-contact
explosion.

This notation considers loads coming from underwater non-
contact explosions of either submarine mines or torpedoes.

1.2 Field of application
121 (1/7/2011)

The additional class notation SHOCK is assigned assigned
to ships complying with the requirements of this Section in
accordance with Pt A, Ch 1, Sec 2, [7.3.7].

The above is completed by the following notations, depend-
ing on the specified performance assured:

-FLOAT : for buoyancy and structural integrity

-WHIP : for global structural resistance under bending
and vibrations due to whipping

-FUNCT: for a performance that is to be specified by the
Naval Authority (e.g. mobility, air self defence,
air defence, anti submarine and antisurface
warfare).

1.3 Condition for the assignment

1.31 (1/7/2011)

The assignment of the notation implies that a detailed struc-
tural analysis or a test have been carried out on structures
and components, identified in [2], for compliance with the
requirements of this Section taking also into account the
dynamic vertical bending and vibrations that can be
induced by the assigned underwater non-contact explosion.

Details of the calculation and testing methods and the struc-
tural performance achieved, based on the specified loads,
will not be published and will be only disclosed to the
interested parties.

For the assignment of the SHOCK-FUNCT notation the
requirements of the SHOCK-FLOAT and SHOCK-WHIP are
to be complied with (see [2.2] and [2.3]).

1.4 Documentation to be submitted

1.4.1 Documentation to be submitted for approval
In the case of the SHOCK-FUNCT, notation relevant to cer-
tain performances, the topological and detail functional
schemes, through which the performances are defined, are
to be submitted for approval.

The functional schemes are to indicate the overall dimen-
sions of each component and its position.
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SHOCK ENHANCEMENT - “SHOCK?”

1.4.2 Documentation to be submitted for
information (1/7/2011)

The following confidential input data are to be submitted

for information:

the HSF (hull shock factor), as defined in [1.6.2]; the HSF

used for the assignment of SHOCK-FUNCT and SHOCK-

WHIP notations may differs from the HSF used for the

assignment of SHOCK-FLOAT notation.

= the mass W, in kg, of equivalent TNT, for each perfor-
mance.

the "Shock Catalog”, which is to include the list of compo-

nents to be calculated and those to be tested (only for

SHOCK-FUNCT).

the performances that the ship is to remain capable to oper-

ate, defined in terms of services and systems that are to be

available with the indication of the performance level to be

attained (full operability/degraded operability) (only for

SHOCK-FUNCT).

= the list of machinery and equipments which are to be
installed on resilient mounting with indication of the
maximum accelerations and displacements expected
(only for SHOCK-FUNCT).

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
listed in the confidential addendum to the Regulatory
Framework.

In addition, a report on the shock analyses, whipping anal-
yses and shock tests carried out is to be submitted for infor-
mation, which is to include:

= the description of the calculation procedure

= the assumptions made

< the details of the software used and its validation as
appropriate

= the summary of the results obtained

= the test specifications.

1.5 Assignment of the notation

1.5.1 Unless otherwise specified in the Regulatory Frame-
work, the SHOCK notation is assigned by the Society if the
acceptance criteria specified in this Section are fulfilled.

1.5.2 The structural analyses are to be carried out and the
relevant documentation is to be submitted to the Society
well in advance to the final design of the structures so as not
to interfere with the class related structural plan approval.

1.6 Definitions

1.6.1  Non contact underwater explosions

A non contact underwater explosion is an explosion caused
by the detonation of either a submarine mine or a torpedo
warhead occurring at a distance such that the effects of the
gas bubble impinging directly on the ship structures are
negligible.
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1.6.2 Hull Shock Factor (1/7/2011)
The Hull Shock Factor HSF, is defined as:

HSF = g\’
where:
W . charge mass, in kg, of TNT equivalent
R : distance, in m, between the centre of the explo-

sion and the point, in the plane of the explosion
perpendicular to the longitudinal axis of the
ship, defined as the intersection between the
water line and the longitudinal plane of symme-
try of the ship (see Fig 1).,

1.6.3  Whipping (1/7/2011)

Whipping is defined as the transient beam-like, low fre-
qguency response of a ship caused by external transient
loading.

1.6.4 Gas Bubble (1/7/2011)

A gas bubble is the globe containing the gaseous products
of the explosions that induce a quasi-periodic load with a
frequency of expansion and contraction able to excite the
first vertical natural frequency of the ship's hull.

2 SHOCK Structural analysis

2.1 Shock threats

211 Free field pressure
For any point in the fluid domain, the time history of the
pressure associated with the shock wave generated by an
underwater non-contact explosion is obtained, in MPa,
from the following formulas:

t

PF = I:)maxe?

Prnax 1 is the maximum pressure at the distance R from
the explosion center:

B W1/3)1.18
Prax = 52, 1[ =

for

v
=

W1/3) (WI/G)Z (Wl/3)2
= +
Phnax = 39, 15( R +12, 68 R 0, 27 R

for

R
1>W20’65
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1/3\ 1,15
P,.. = 55, 75(WR 3)

for

0,65>WR1——>0,3

/3=

9 . is the decay constant, in ms, defined as:

9=0 ogwl/S(W—l/g)foy185
’ R

t : is the time; (at t=0 the maximum pressure is
obtained).

The time history of the free field pressure at a certain dis-

tance from the centre of the explosion is shown in Fig 2.

Figure 1 : Shock wave. Free field pressure-time
history

]

Free field Fresswe P, B

presouse Py . »

The energy, per unit area, of the shock wave is given by:

e Phwd
Y 2p,cC

where:

Pw . is the sea water density = 1025 kg/m3

C . is the speed of acoustic wave in sea water =

1500 m/s

21.2 Load pressure
The effective pressure P, acting on the structures due to the
free field pressure Pg, is given by:

P, = 2P;
where Py, is defined in [2.1.1].

2.2 Criteria for the assignment of the
notation SHOCK-FLOAT

2.21 Structural assessment

This requirement implies that, for the HSF corresponding to
the notation FLOAT, the ship's bottom does not fail under
the load due to shock wave striking on it.

a) Plating
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The maximum plastic permanent deflection of bottom
platings due to the impact of the shock wave is to be
evaluated using the following equations:

j2E
Zmax = Td

where:

Eq . is the kinetic energy of the shock wave that
goes into the plastic deformation of the
panel:

1+n
Eq = 4E,n" "
with:
_ _bst
N PwCY

K . is the plastic constant of the unstiffened

panel:
72(1 1
K = E(; + E) oyt

with:

a, b : dimensions, in mm, of the panel

t . thickness, in mm, of the panel

Ps . density, in kg/m? of the material.

oy . yield stress, in Pa.

b) Stiffened panels

A direct calculation of the stiffened panels of the ship's
bottom is to be carried out by a dynamic non-linear
analysis applying the pressure load time-history defined
in [2.1.1].

2.2.2 Acceptance criteria
a) Plating

The thickness of the bottom plating is to be such that,
where the maximum plastic deflection Z,,, is reached,
the maximum plastic strain of the panel does not exceed
the strain corresponding to the maximum stress in the
(o, €) curve of the plate material.

b) Stiffened panels

Based on a dynamic non-linear analysis, the maximum
plastic strain of the stiffened panels of the bottom is not
to exceed the strain corresponding to the maximum
stress in the (o, €) curve of the plate material.

c) Sea chests

Sea chests are to be of a type tested to external pressure.
The pressure test is to be defined on the basis of the rel-
evant HSF. Sea chests are to remain watertight after the
test has been carried out.
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2.3 SHOCK-WHIP

231 General (1/7/2011)

The parameters associated with the gas bubble pulse caused
by an underwater explosion occurring at a depth d and a
distance R (see Fig 2) can be evaluated using the following
formulae:

< Maximum bubble radius R, in m:

M 1/3
~ W
Rya = 3. 382( e 10)

where d is the depth of the change, in m

= Duration of the first pulse t;, in s, that can be assumed to
be the period of the pulsating gas bubble:

W1/3

b= 2,064 0

Figure 2 : Underwater explosion geometry (1/7/2011)

|||<:;|
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2.4 Verification of whipping effect

241 General (1/7/2011)

The structural assessment analysis outlined in the following
is to be carried out considering the effects on the mid-ship
section of an explosion occurring in the plane of the mid-
ship section.

Other transverse sections are to be assessed if considered
necessary by the Society (i.e. where a significant structural
discontinuity exists in the longitudinal structural elements
of the ship).

2.4.2 Identification of the iso-HSF curve (1/7/2011)

The iso-HSF curve is the curve outside which the whipping
response of the ship is to be calculated, defined by the point
in the fluid domain having the HSF (see Fig 3) defined by
the interested parties.
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Figure 3 (1/7/2011)
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2.4.3 Calculation grid (1/7/2011)
One "calculation grid" is to be defined for the angles and
distances Rq as given in Tab 1 and where:

o . is the angle measured with respect to the sea
surface, of the line joining the centre of the
charge and the intersection between the water
line and the longitudinal plane of symmetry of
the ship;

Ree : is the distance between the centre of the charge
and the intersection between the water line and
the longitudinal plane of symmetry of the ship.
It is defined as a percentage of the distance R
that corresponds to the given Hg, as shown in
Fig 4.

For any position of the charge corresponding to a couple of

values a and Rg the following is to be verified:

Rmax < RSF

Table 1 (1/7/2011)

Distance Rg [% of R]

Angle o, [deg]
100% 125% 150%

20 f1,1 f1,2
30 f2,1

40 3,1
50

60

70 filj
80

90 fos

Figure 4 (1/7/2011)
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2.44 Frequency of the pulsating gas bubble
(1/7/2011)

The frequency f;; is to be calculated, in Hz, according to the

following formula.

fi‘j = t_l
where t, is the duration of the first pulse of the gas bubble,
as calculated in [2.2] for the mass of the charge W at a
depth d defined as:

4 - _RsR
100sina

2.4.5 First natural frequency of the hull beam of the
ship (1/7/2011)

The first natural frequency f, of the hull beam of the ship is
to be calculated by means of:

= a one-dimensional beam model (generally 20-30 beam
elements are enough to model the ship), or

« a 3D Finite Element model.

Alternative methods of analysis may be accepted by the
Society on a case-by-case basis.

2.4.6 Critical positions of the charge (1/7/2011)

The critical positions of the charge, in order to determine
possible resonance phenomena, are identified by those val-
ues of R and o for which the corresponding frequencies f;;
are within the range:

0,9f, <f,, <1, 1f,

2.4.7 Calculation of the dynamic response of the
ship (1/7/2011)

For each critical position of the charge a dynamic calcula-
tion of the transient response of the ship is to be carried out
in order to obtain the induced vertical bending moment
Mwwie @s a function of time.

The procedure to evaluate the load acting on the structural
model of the ship due to the gas bubble generated by an
underwater explosion is to be based on the calculation of
the hydrodynamics of the ship's hull, of the bubble and on
evaluation of the fluid structural interaction.

The general criteria to set up the mathematical model, suita-
ble to allow the application of the loads to a finite element
model, are described in [2.5].

The structural model may be the same beam model already
described in paragraph [2.4.5] above, being the virtual
added mass calculated in way of the first natural frequency
of the hull beam.

A linear transient dynamic analysis is to be carried out and
the induced vertical bending moment My VS. time is to
be calculated, see Fig 4.
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2.4.8 Hull girder ultimate bending
capacity (1/7/2011)

The ultimate bending moment My, of the hull is to be calcu-
lated, in hogging, My, and sagging, M, conditions, as
specified in Pt B, Ch 6, Sec 3.

249 Whipping factor WF (1/7/2011)

The Wipping Factor WF,, and WF; are to be calculated for
the hull transverse sections under consideration:

MWH max
& —
WF, M

UH

MWS max
W < —0S, max
s MUS

Where My max @nd Mys max @re the maximum value of the
function M,,ye for the hogging and sagging conditions,
respectively, see Fig 4. The whipping factor WF is the maxi-
mum between WF,, and WF,.

2.410 Acceptance criteria (1/7/2011)

The WF evaluated according to [2.4.9] is to satisfy the fol-
lowing:

WFS1

YR

Where vy is the partial safety factor to be assumed equal to
1.1.

2.5 Procedure to evaluate the load acting on
the structural model of the ship

2,51 Mathematical model (1/7/2011)

In order to simplify the procedure, the mathematical model
is divided into three sub-models, in addition to the struc-
tural one already defined in the above:

= hull hydrodynamics, see [2.5.2],
= gas bubble hydrodynamics, see [2.5.3],

= interaction hydrodynamics, see [2.5.4].

2.5.2 Hull hydrodynamics (1/7/2011)

The effect on the hull of the inertia of surrounding water can
be dealt by means of the standard strip theory.

At any lumped mass, the added mass is assumed depending
on the Lewis coefficient, which allow the shape of the ship
to be taken into account.

As the whipping phenomenon generally involves the vibra-
tion of the ship according to her first modes, the above coef-
ficient is to be chosen, with minor errors, according to the
2-node mode.

On the basis of the above hypothesis, the forces acting on
the ship due only to the pressure of the surrounding water
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are to be evaluated taking into account the contribution of
the added mass and the hydrostatic buoyancy force.

2.5.3 Gas bubble hydrodynamics (1/7/2011)

The hypotheses for the hydrodynamics of the gas bubble
are:

« the fluid is incompressible and inviscid;

« the bubble shape is to be assumed to maintain its spher-
ical shape during the development of its motion;

= the gas bubble motion is calculated in free-field (the
presence of the ship does not influence the bubble
motions);

Where deemed necessary by the Society the following
effects are to be taken into consideration.

= the migration of the gas bubble toward the sea surface;

= the dissipation terms.

On the basis of the above hypothesis, the differential equa-
tions of motion of the gas bubble, which can be found in lit-
erature, are written assuming a velocity potential. They are
solved evaluating the value of the bubble radius vs. time
and, consequently, its first and second derivative, that is the
acceleration field associated with the gas bubble.

The boundary condition to solve the relevant differential
equations is the initial radius of the bubble, to be assumed
as the diameter of the charge.

2.5.4 Interaction hydrodynamics (1/7/2011)

The interaction model is based on the same hypothesis
(incompressible and inviscid) as the bubble model.

The most important physical approximation which allow to
evaluate the forces exerted on the ship by the bubble, con-
sistent with the standard strip theory, is that the bubble pro-
duces purely radial flow.

The velocities / accelerations produced by this flow define
the flow field which interact with the ship.

The fluid force acting on each section of the ship, to be
assigned to each lumped mass, is to be divided into two
components:

= the first one is proportional to the strip theory added
mass and to the relative acceleration between the water
and the ship;

= the second one is the uniform pressure gradient pro-
duced by the gas bubble which induces a buoyancy
force proportional to the displaced volume of water.

2.6 Criteria for the asssessment of the
notation SHOCK-FUNCT

2.6.1 Shock zones

The interaction model is based on the same hypothesis
(incompressible and inviscid) as the bubble model.
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Figure 5 : Subdivision of the ship in shock zones

Zone 111
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2.6.2 Shock class of the components included in
the “Shock Catalog”

To each component included in the “Shock Catalog”, a
shock class is assigned, as a function of the HSF the ship is
designed to withstand and the Zone in which it is located.
In this respect, it is noted that once the hull shock factor,
HSF, the charge mass, W, and the Zone(s) are identified the
Shock class, the acceleration a, and the type of test are
automatically defined.

Depending on the shock class assigned to a component, the

following parameters are defined:

= acceleration "a," which depends on the mass and the
first natural frequency of the system composed by the
component and the mounting;

= characteristics of the test load to be used by the "Shock
testing machine" or definition of the test geometry if a
shock test with the component on a barge is carried out.

2.6.3 Structural assessment of mountings

The structural assessment of the mounting of each compo-
nent - to be tested according to [2.6.4] - is to be carried out
by means of a simplified dynamic analysis to be performed
applying in a quasi-static way the acceleration "a," pertain-
ing to the component mounted on it.

The acceleration is to be applied in the three directions ver-
tical z, transverse y and longitudinal x according to the
coordinate system defined in Pt B, Ch 1, Sec 1, as:

e az=a, : in the vertical direction;
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= ay=0,5a, : in the tranverse direction;
= az=0,25a,: in the longitudinal direction;
Three single simplified dynamic analyses are to be carried

out, each one considering only one acceleration compo-
nent.

2.6.4 Assessment of the components included in
the “Shock Catalog” that can be tested

Components are to be of a type tested on an approved
"Shock testing machine". If their mass is higher than the
maximum mass testable they must be tested, on a barge
subject to an underwater non contact explosion.

Load test of the "Shock testing machine" and explosion
geometry for the shock test are defined on the basis of the
Shock class of the component to be tested.

2.6.5 Assessment of the components included in
the “Shock Catalog” that cannot be tested

This assessment is to be carried out for:

= shaft lines;

= reduction gears;

« main engines foundations;

= diesel generators foundations.

Other components are to be tested when deemed necessary
by the Society.

A direct calculation, to be carried out by dynamic analysis,
is to be performed by loading the structural model using the
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acceleration, velocity or displacement time histories sup-
plied by the interested parties, defined as a function of the
shock class.

For the shaft lines and in general for components extending
significantly in the longitudinal direction it is necessary to
carry out a calculation taking into account the presence of
the hull, modelling a significant portion of the same and
applying the pressure load time history defined in [2.1.1].

The extension of the model and the type of the mesh are to
be such that the interactions of the hull with the shaft lines
are correctly modelled.

2.6.6 Assessment of external hull appendages such
as rudder, fins, propellers, sonar etc.

External submerged hull appendages are to be calculated

by a dynamic analysis applying the pressure load history

defined [2.1.1].

2.6.7 Acceptance criteria

a) Mountings, see [2.6.3]
The checking criteria on stresses in Pt B, Ch 7, Sec 3,
[4.3] are to be complied with.

b) Components included in the “Shock Catalog” that can
be tested, see [2.6.4]

¢) Components included in the “Shock Catalog” that can-
not be tested, see [2.6.5]
For all the components and structures calculated the
checking criteria on stresses in Pt B, Ch 7, Sec 3, [4.3]
are to be complied with.
For the shaft line, including the supporting structures, or
for components significantly extending along the longi-
tudinal axis of the ship, if any, in addition to the above
criteria, the elastic deformations are to be such not to
impair the functioning of the component.

d) External hull appendages, see [2.6.6]
For all the appendages and their supporting structures,
the checking criteria on stresses in Pt B, Ch 7, Sec 3,
[4.3] are to be complied with.

2.7 Machinery and systems installation on
board for SHOCK-FUNCT

2.71 General (1/7/2011)
In continuously manned spaces, all machinery, equipments
and heavy materials in general are to be secured in a proper
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manner in order to avoid injury to personnel; ad-hoc calcu-
lation for mounting of machinery and equipment not
included in the Shock catalog may be required by the Soci-
ety on a case by case basis when it is considered that the
damage of the machinery/equipment may cause injury to
personnel or indirect damage on other systems that are
essential for the maintenance of the required performance
level.

2.7.2 Machinery and systems essential for the
performance level (1/7/2011)

For all machinery and equipments that are essential for the
maintenance of the required performance level it is to be
verified that:

= are installed on resilient mounting in accordance with
the Shock catalog, or

= have been tested for shock resistance in accordance
with a recognised standard and under witnessing of a
recognised third party, or

= adirect calculation in accordance with [2.6.5] has been
carried out.

2.7.3 Machinery installed on resilient
mounting (1/7/2011)

For machinery and equipment installed on resilient mount-
ing is to be verified that:

= the machinery has enough clearance in respect of sur-
rounding fixed parts and structures in order to allow the
maximum expected displacement in case of shock.

= connections to fixed piping systems are to be provided
by means of flexible hoses or expansion joints to with-
stand the expected deformation.

= electrical cables are to be installed with enough slack to
allow the expected displacement of the machinery
under shock.

2.7.4 Fixed systems (1/7/2011)

Fixed parts of systems (such as piping, valves, ventilation
ducts, etc) that are essential for the maintenance of the
required performance level are to be suitably stiffened.

Shipyard is to provide typical arrangement of the stiffening
of piping and ducts covering all required sizes and materi-
als.
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SECTION 7

1 General

1.1 Scope

1.1.1 The additional class notation TERR is assigned to a
ship in order to certify that some structures have ballistic
protection capable of protecting certain areas from small
arm gun shots.

1.2 Field of application

1.2.1 The additional class notation TERR is assigned to
ships complying with the requirements of this Section.

The number of protected areas n completes the above nota-
tion in accordance with Pt A, Ch 1, Sec 2, [7.3.8].

1.3 Condition for the assignment

1.3.1 The assignment of the notation implies that an analy-
sis has been carried out for the plating of sides, bulkheads
and decks surrounding the protected areas and that such
plating comply with the requirements of this Section.

Details of the calculation method and the structural perfor-
mance achieved, based on the specified loads, will not be
published and will be only disclosed to the interested par-
ties.

1.4 Documentation to be submitted

1.41 Documentation to be submitted for approval

When a non-structural ballistic protection is fitted, the rele-
vant plan is to be submitted for approval, in addition to the
plans and documents listed in Pt B, Ch 1, Sec 3.

1.4.2 Documentation to be submitted for
information

The following confidential input data are to be submitted,
for information:

= the identification of the "protected areas”;

= the characteristics of the small arms considered (caliber,
projectiles type, distance, initial velocity).

Reference documents containing these confidential input
data, considered for the assignment of the notation, are
listed in the confidential addendum to the Regulatory
Framework.
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In addition, a report on the structural analyses carried out is
to be submitted for information, which is to include:

= the description of the calculation procedure
« the assumptions made

= the summary of the results obtained.

1.5 Assignment of the notation

1.5.1 Unless otherwise specified in the Regulatory Frame-
work, the TERR notation is assigned by the Society if the
acceptance criteria specified in this section are fulfilled.

1.5.2 The analyses are to be carried out and the relevant
documentation are to be submitted to the Society well in
advance to the final design of the structures so as not to
interfere with the class related structural plan approval.

1.6 Definitions

1.6.1 Protected area

A protected area is an area such that components or per-
sonnel located inside this area are protected and are able to
maintain their functionality after an external small arms ter-
rorist attach

2 Analysis

2.1 Assessment

2.1.1 The following procedure is to be applied to evaluate
the capability of the ship structures to avoid the penetration
of projectiles inside the protected areas, assuming that the
terrorist attack comes from outside:

= for each protected area, defining the possible trajecto-
ries that can be followed by a projectile coming from
outside the ship, as shown in Fig 1, where (a) to (d) are
four possible trajectories, indicated by way of example;

= identifying the ship structures that surround each pro-
tected area and are potentially crossed by the projectile
trajectories;

= for each trajectory, evaluating the projectiles penetra-
tions through the above mentioned structures, which
surround the protected area;

= for each structure, assessing the residual velocity after
penetration.
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Figure 1 : Protected area and projectile trajectories
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The ballistic characteristics of each structure, that is their
capability not to be penetrated by a projectile of assigned
characteristics, are to be evaluated by means of experimen-
tal test.

In case experimental data are not available, at a preliminary
design stage the formulae in Sec 4, [2.2] and Sec 4, [2.3]
may be used to calculate the residual velocity and mass of
the projectile after the penetration of a certain structure.

2.2 Acceptance criteria

2.21 The projectile is not to penetrate in the protected
area.

This means that the projectile residual velocity after pene-
tration of all the structures, crossed by any trajectory, before
the boundary of the protected area is to be lower than the
minimum velocity needed to penetrate this boundary.

39



PtE,Ch 1, Sec 8

SECTION 8

1 General

1.1 Introduction

1.1.1 Sea-keeping notations

The confidential additional class notations SEA-KEEP-FLY,
SEA-KEEP-RAS and SEA-KEEP-WEAP are assigned to ships
whose specific sea-keeping performance levels are assured
up to a certain limiting sea state.

The above notations are assigned according to the specified
performance assured:

e -FLY-X(L,M,H), for flight operations
e -RAS-X(L,M,H), replenishment at sea

= -WEAP-X(L,M,H), for weapons systems operations.

where X specifies the sea state number, followed by a letter
indicating whether it is High, Mid or Low sea state, up to
which the required sea-keeping performance is maintained.
E.g. the additional notation SEA-KEEP-FLY-3(H) is assigned
to a ship that can satisfy the flight operation limits up to
high sea state 3.

1.1.2 Operation limits

The operation limits depend on the specific operation the
vessel must perform. For flight, replenishment at sea and
weapons systems operations the limits ensure that:

= The aircraft/helicopters can be launched and recovered.

= The replenishment at sea operations can be carried out
safely and effectively.

= The weapons systems can be operated and handled
safely and effectively.

Operational limits for flight, replenishment at sea and
weapons systems operations are taken according to the
NATO standards STANAG 4154 Ed.3.

1.1.3 Verification approach

The additional notations SEA-KEEP-FLY-X(L,M,H), SEA-
KEEP-RAS-X(L,M,H) and SEA-KEEP-WEAP-X(L,M,H) are
assigned to ships whenever the limiting sea state X for the
specific operation has been determined by the use of sea-
keeping computer calculations according to the indications
in PtB, Ch 3, App 6.
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1.1.4 Flight operations (FLY)

In terms of sea-keeping effects on performance, FLY
involves a special and fairly consistent set of systems, tasks
and criteria that must always be considered:

= Aircraft take-off and landing

= Helicopter and STOVL (Short Take-Off Vertical Landing)
take-off and landing

= Near-ship operations (e.g. helicopter in-flight refuelling
(HIFR))

= On-deck handling (e.g. fuelling, folding wings or rotors,
transit into hangar).

1.1.5 Replenishment at sea (RAS)

Replenishment at sea represents a wide variety of resupply
activities, including:

= Connected replenishment (CONREP)

= Fuelling at sea (FAS)

= Vertical replenishment (VERTREP).

CONREP operations involve two (or more) ships that are
connected by flexible umbilicals and/or constant tension

wire rigging to exchange personnel and supplies such as
munitions and general stores.

FAS operations involve two (or more) ships that are con-
nected by flexible umbilicals to exchange fuel.

VERTREP operations cover operations where a helicopter is
used to lower personnel and/or materials onto the ship.

1.1.6 Weapons systems operation (WEAP)

Weapons systems operations represent the missions where
the crew must operate or handle the on-board weapons sys-
tems, including:

= Operation of radars and sonars
= Operation of guns
= Launching/handling of missiles

= Launching/handling of torpedoes.

1.2 Assessment procedure

1.21 Parameters

The parameters to be considered for the assessment of the
sea-keeping are defined in [2], [3] and [4].

1.2.2 Evaluation

The values of the ship sea-keeping parameters are to be
assessed by means of computer calculations. Small-scale
model tests in a model basin are to be used to validate the
calculations.
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The computer calculations have to be performed as
described in PtB, Ch 3, App 6, and the following docu-
mentation must be provided:

= Justification of the validity of the used software
= Parameters to be calculated

= Computation input data

= Computation results

= Model test results that verifies calculated results.
Concerning model tests the following documentation must
be provided:

= Parameters to be measured

= Detailed test program

= Analysis procedure of measured data

= Sea- and ship loading-condition during the tests
= Test results and their analysis.

1.3 Environmental conditions

1.3.1 Sea state

Sea state is an expression used to categorise wave condi-
tions and normally a sea state comprises a significant wave
height Hs and a wave period.

The environmental conditions are to be described by speci-
fying a sea state according to Tab 1.

Whenever computer calculations or model scale tests are
used, i.e. when the environmental conditions are selecta-
ble, the sea states used for the verification of the criteria in
[2.2] and [3.3] should be defined as described in [1.3.2]
and [1.3.3].

Table 1 : Sea states

Sea state Si.gnificant wave Zero.up—crossing wave
height range, in m period range, in sec
0-1 0-01 -
2 0,1-0,5 2,0-9,0
3 0,5-1,25 2,5-10,5
4 1,25-2,5 3,0-11,5
5 2,5-4,0 3,56-12,0
6 4,0-6,0 4,0-12,5
7 6,0-9,0 5,0-13,0
8 9,0-14,0 6,0-13,5
>8 >14,0 >13,0

1.3.2 Wave height

Generally, the references to the wave height are to be taken
as the significant wave height Hs, i.e. the average of the 1/3
largest wave heights in a sea state.

The description of sea states shown in Tab 1 defines the sig-
nificant wave height as ranges, not absolute values. For this
reason sea states must be referred to not just by their num-
ber, but also whether it is a low, mid or high sea state. A low
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sea state 6 has Hs = 4,0 m, mid sea state 6 has Hs = 5,0 m
and high sea state 6 has Hs = 6,0 m.

The wave height to be considered for the verifications
should be the largest significant wave height relative to the
specified sea state; if a mid sea state 6 is specified, Hs
should be taken as 5 m, if only sea state 6 is specified, Hs
should be taken equal to 6 m.

1.3.3 Wave period

Generally, references to the wave period are to be taken as
the zero up-crossing wave period T, i.e. the average time
interval between upward crossings of the mean value.

The description of sea states in Tab 1 defines the limits
Tzmin @nd Ty yax Of the wave period.

As a minimum requirement, the verifications should be car-
ried out for at least four different wave periods. The wave
periods to be considered are defined based on the ship
length L. However, they are not to be taken outside the
range of wave periods for the considered sea state, defined
in [2.2].

-T22=Tzmin» @ccording to Tab 1.

~T,, = 0,68./L
Tz =0, 8«/[
~T,. = 0,92./L

2 Flight operations (FLY)

2.1 General

211 Scope
The scope of verifying the sea-keeping performance is to
determine in what sea state the ship motions and accelera-
tions become so severe that they prevent or obstruct the
flight operations.

21.2 Requirements (1/7/2011)

Unless otherwise specified in the Regulatory Framework,
the requirements for verifying that the crew is able to carry
out their tasks in flight operations is that the parameters
evaluated do not exceed the criteria defined in [2.2] in a
range of heading not lower than 120° with the ship sailing
at cruise speed .

The limiting sea state for flight operations is thus defined as
the most severe sea state where flight operations can be car-
ried out safely and effectively. The limiting sea state num-
ber(s) for each operation connected with the flight
operation, defined according to Tab 1, is to be detailed in
the confidential annex to the Class Certificate.

2.2 Criteria

2.21 Fixed wing aircraft launch & recovery

Limits for Conventional Take-Off and Landing (CTOL) of
fixed wing aircraft from aircraft carriers are listed in Tab 2,
as RMS values of roll, pitch, vertical and lateral displace-
ment and vertical velocity.
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Table 2 : Fixed wing aircraft - launch & recovery
criteria limits

Performance limitations
Governing factors
Motion Limit Location
Aircraft handling Roll See rool criteria, Fig 1
Sink off bow and Pitch See pitch criteria, Fig 2
OLS limits
Ramp clearance Vertical 0,8 m | Sternrampat
displace- flight deck
ment
Landing line-up Lateral dis- | 2,3 m | Sternramp at
placement flight deck
Landing gear Vertical 0,7 m/s | Touch down
velocity point
Note 1: All limits are given in terms of RMS amplitude

Figure 1 : Roll limits
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Figure 2 : Pitch limits
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2.2.2 Fixed wing aircraft handling

Limits on support equipment for aircraft handling are given
in Tab 3 as RMS values for pitch and roll motion. Support
operations encompass a wide range of functions (e.g. ord-
nance handling, aircraft arming, fuelling, engine changing),
hence the limits for support equipment are presented for the
most restrictive of these.
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Table 3 : Fixed wing aircraft - handling criteria limits

Performance limitations
Subsystem
Motion | Limit Location
Aircraft and handling | Roll See rool criteria, Fig 1
equipment - - .
quip Pitch See pitch criteria, Fig 2
Elevators Wetness | 5/hr | Bottom inner
leading elevator
edge

2.2.3 Helicopter and STOVL launch & recovery
Limits for vertical and short takeoff and vertical landing
(VTOL and STOVL) are given in Tab 4 as RMS values of roll
and pitch motion and vertical velocity.

Table 4 : Helicopter and STOVL - Launch & recovery
criteria limits

Performance limitations
Operation
Motion Limit | Location
Roll 2,5°
Generic helicopter launch Pitch 15°
Roll 2,5°
Generic short takeoff Pitch 15°
Roll 2,5°
. . Pitch 1,5°
Generic helicopter recovery
Vertical | 1,0 m/s | Landing
velocity spot
Note 1: All limits are given in terms of RMS amplitude

2.24 Helicopter and STOVL handling
Limits for handling of helicopter and STOVL are given in
Tab 5 as RMS values of roll and pitch motion.

Table 5 : Helicopter and STOVL - handling criteria
limits

Performance limitations

Motion Limit
Roll 1,8°
Pitch 1,8°

Note 1: All limits are given in terms of RMS amplitude

3 Replenishment at sea (RAS)

3.1 General

3.11 Scope

The scope of verifying the sea-keeping performance is to
determine in what sea state the ship motions and accelera-
tions become so severe that they prevent or obstruct the
replenishment at sea operations.
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3.1.2 Requirements (1/7/2011)

The requirements for certifying that the crew is able to carry
out their tasks in RAS operations is that the parameters eval-
uated do not exceed the criteria defined in [3.3]

The limiting sea state for replenishment at sea operations is
thus defined as the most severe sea state where the opera-
tions can be carried out safely and effectively. The limiting
sea state number(s) for each operation connected with the
RAS operation, defined according to Tab 1, is to be detailed
in the confidential annex to the Class Certificate.

3.2 Parameters

3.21 Motion Sickness Incidence (MSI)

The motion sickness incidence (MSI) is described in Pt B,
Ch 3, Sec 4.

3.2.2 Motion Induced Interruption (MIl)

The motion induced interruption (MIl) is described in Pt B,
Ch 3, Sec 4.

3.3 Criteria

3.3.1 Connected replenishment (CONREP)

Limits for connected replenishment (CONREP) between two
ships are listed in Tab 6 as RMS values of roll and pitch
motion, and as human factor limits expressed in MSI and
Mil.

Table 6 : Connected replenishment criteria limits

Performance Limitations
Limiting factor
Motion Limit Location
Equipment: Roll 2,2°
Pallet truck slip Pitch 2.2°
angle
Mil 0,5/min CONREP
station
MSI 20% of CONREP
Personnel crew, 4 hr | station
Wetness 0,5/hr CONREP
index station

Note 1: Roll and pitch limits are given in terms of RMS
amplitude

3.3.2 Fuelling at sea (FAS)

Limits for (flexible connected) fuelling at sea (FAS) between
two ships are listed in Tab7 as human factor limits
expressed in MSI, MIl and wetness index.
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Table 7 : Fuelling at sea criteria limits

Performance Limitations
Limiting factor
Motion Limit Location
Ml 0,5/min | FAS station
MSI 20% of | FAS station
Personnel crew, 4 hr
Wetness index 0,5/hr FAS station

Note 1: All limits are given in terms of RMS amplitude

3.3.3 Vertical replenishment (VERTREP)

Limits for vertical replenishment from helicopters (VER-
TREP) are listed in Tab 8 as RMS values of roll and pitch
motion, vertical displacement and vertical velocity together
with human factor limits expressed in MSI and MiIl.

Table 8 : Vertical replenishment criteria limits

Performance Limitations
Limiting factor
Motion Limit Location
Vertical dis- 0,7m VERTREP
Helicopter-to-ship | placement station
Vertical 1,05m/s VERTREP
velocity station
Equipment: Roll 1,6°
Missile dolly slip Pitch 16°
angle
Mil 0,5/min VERTREP
station
MSI 20% of VERTREP
Personnel crew, 4 hr | station
Wetness 0,5/hr VERTREP
index station
Note 1: Roll, pitch, vertical displacement and velocity limits
are given in terms of RMS amplitude

4 Weapons systems (WEAP)

41 General

411 Scope

The scope of verifying the functionality of the on-board
weapons systems is to ensure that the ship motions and
accelerations, in weather conditions where the ship is
expected to carry out her mission, do not become so severe
that the weapons systems lose functionality.

4.1.2 Requirements (1/7/2011)

The requirement for verifying that the weapons systems are
operable is that the parameters evaluated do not exceed the
criteria defined in [4.2] with the ship sailing at maximum
speed (or at a different speed if required for weapon opera-
tions as indicated by the Naval Authority) and without
restriction in heading, unless for Missile Systems (see
[4.2.4]) where it is accepted that the criteria are complied
with for a range of heading not lower than 120°.
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The limiting sea state for weapons systems operations is
thus defined as the most severe sea state where the opera-
tions can be carried out safely and effectively. The limiting
sea state number(s) for each operation connected with the
weapon operation, defined according to [4.2.4], is to be
detailed in the confidential annex to the Class Certificate.

4.2 Criteria
421 Radars

For air search/surface surveillance radars with elevation-sta-
bilised antennas, the maximum design roll angle is 25
degrees for 100% effective performance and 30 degrees for
0%. These values are rarely limiting. Mission performance
will most likely depend upon motion limits on other subsys-
tems.

4.2.2 Sonars

Degradation of hull mounted sonar performance will occur
due to the emergence of the sonar housing, modification of
the signal caused by beam bearing fluctuation, and phase
and frequency shift of the signal.

Full performance may be expected within the motion limits
defined in Tab 9.

Table 9 : Sonar criteria limits

Hull mounted Performance Limitations

sonar Motion Limit

Location

Emergence 24/hr | Leading edge of
dome with hull

Active sonar Roll 7,5°

Pitch 2,5°

Passive sonar Emergence 90/hr | Leading edge of

dome with hull

Note 1: Roll and pitch limits are given in terms of RMS
amplitude

4.2.3 Guns

Criteria limits are given in order to avoid the motion effects
degradation in single hit probabilities of a 5"/54 gun with
MK 68 Fire Control system. The same limits for roll and
pitch apply for a 76/62 Oto Melara gun system.

Table 10 : Gun criteria limits

Representive Performance Limitations
gun system Motion Limit Location
Roll 3,8°
Pitch 3,8°
5”/54
Vertical 0,5m/sec | Gun barrel tip
velocity
Note 1: Limits are given in terms of RMS amplitude
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4.24 Missile systems

Maximum design limits for both trainable and vertical
launch systems are given in the following.

It must be noted that these criteria apply only to the missile
launch systems. For launch, the missiles themselves have
limits on structural strength and controllability until their air
speed is sufficient for aerodynamic control. Typically, the
missile is held in the launcher until motions are within
specified lockout limits, then they are launched. The missile
lockout criteria are not available in an unclassified format.

Table 11 : Trainable missile systems criteria limits

Performance Limitations
Subsystems limitations

Motion Limit
Launcher Roll or pitch 3,8°
Missile handling - Roll or pitch 3,8°
Automatic Operation
Missile handling - . 2,5°

; Roll or pitch '

Manual Operation P
Missile reloading Roll or pitch 1,3°

Note 1: Limits are given in terms of RMS amplitude

The roll pitch and yaw limits listed in Tab 12 for vertical
launch system operations are associated with minimum
periods of 9,9 and 6 seconds, respectively. The limiting val-
ues will decrease below the minimum periods.

Table 12 : Vertical launch systems criteria limits

Performance Limitations

Operation - — -
Motion Limit Location
Roll 8,8°
Pitch 1,5°
Yaw 0,8°
Launch Longitudinal 0,159 | Launcher out-

acceleration board corner

Transverse 0,35g | Launcher out-
acceleration board corner
Vertical accel- 0,30g | Launcher
eration outboard
corner

Note 1: Limits are given in terms of RMS amplitude

4.2.5 Torpedo systems

The criteria limits for torpedo system operation are defined
below. The torpedo itself is not limited by ship motion dur-
ing launch. Typically heavier torpedoes and missiles must
be loaded from dollies and thus the limits are somewhat
more restrictive than for those that are loaded by hand.
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Table 13 : Torpedo systems criteria limits

Subsystems limitations

Performance Limitations

Motion Limit
Launcher Roll or pitch 3,8°
Loading, torpedoes on dollies | Roll or pitch 1,3°
Loading by hand Roll or pitch 1,5°
Automatic direct loading Roll or pitch 3,8°

Note 1: Limits are given in terms of RMS amplitude
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4.2.6 Support equipment

PtE,Ch 1, Sec 8

Support operations encompass a wide range of functions
(e.g. ordnance handling, aming maintenance), hence the
limits to support equipment are defined for the most restric-

tive of these.

Table 14 : Support equipment criteria limits

Performance Limitations

Motion Limit Location
Roll 1,8°
Pitch 1,8°
Motion Induced Interruption (MII) 1/min | Task location

amplitude

Note 1: Roll and pitch limits are given in terms of RMS
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SECTION 9

1 General Requirements

1.1 General

1.1.1 Application

The NBC-PROT, in accordance with Pt A, Ch1, Sec 2,
[7.3.10], is assigned to naval ships provided with arrange-
ments and systems complying with the requirements of this
Section.

The purpose of nuclear biological chemical (NBC) protec-
tion (PROT) is to maintain the ship operation in areas con-
taminated by NBC products.

The ship may be provided with a citadel, subdivided or not
in sub-citadels. .

1.2 Definitions

1.21 NBC condition (1/1/2025)

The NBC condition is the operation of the ship in a contam-
inated or potentially contaminated environment.

1.2.2 Citadel

A citadel is the gastight envelope of hull and superstructure
whose enclosed spaces are provided with independent sys-
tems assuring a toxic free area, free from any NBC hazard
by means of suitable overpressure compared to atmosphere
pressure.

The citadel could be divided in sub-citadels which, as far as
practicable, coincide with safety zones of the ship. The sub-
citadels consist of a group of interconnecting compartments
enclosed by a gastight boundary with the independent sys-
tems necessary to provide a toxic free area, free from any
NBC hazard as the citadel not subdivided.

1.2.3 Cleansing station

A cleansing station is a group of rooms suitably arranged
and equipped whereby NBC decontamination of personnel
and materials can take place and where suitable arrange-
ments are provided for containment of contaminated equip-
ment.

1.2.4 Airlock

An airlock is a compartment with two doors between the
toxic free area and cleansing station or the source of the
NBC hazard.

Airlocks are to be normally purged with clean air to allow
personnel to pass from one area to another area without
contaminants entering the toxic free area.
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1.2.5 Individual protective equipment

(IPE) (1/1/2025)
Individual protective equipment is the personal clothing
and equipment required to protect an individual from NBC
hazard.

It normally consists of NBC protective Suit, Gloves, protec-
tive, NBC (inner and outer), Over-boots, NBC (worn over
seagoing working boots) and NBC mask.

As far as practicable outside the citadel, all accesses for
operation and maintenance of essential equipment that are
required to be operative in NBC condition should be
designed for personnel wearing the IPE.

1.2.6 HEPA Filter
HEPA filter means an High Efficiency Particulate filter.

1.2.7 NBC Filter station (1/1/2025)

The NBC filter station is the room where the apparatus of
decontamination of the external fresh air to be delivered to
citadel, sub-citadel, cleansings or airlocks, or parts thereof
are positioned.

1.2.8 Detectors (1/1/2025)

Detectors are the sensitive devices located outside or inside
the citadel, capable of detecting hazard NBC products.

Devices are to be approved by the Naval Administration or
are to be in accordance with recognised standards.

1.2.9 Recognised standards and well proven
design (1/1/2025)

For the purpose of this section:

= arecognised standard is a technical standard that may
be specifically developed for NBC equipment or sys-
tems or may be applicable to similar systems (e.g. filter-
ing systems in hospitals, chemical factories,
laboratories, etc.) even if not specifically intended for
NBC protection on ships but deemed appropriate by the
Society;

= a well proven design (or practice) is a solution that has
been previously applied on a naval ship with similar
requirements for NBC protection and that has been
accepted by a Naval Administration.

1.3 Documentation

131 Plans
The plans listed in Tab 1 are to be submitted for information
or approval of the Society as appropriate

The plans are to be schematic and functional and they shall
contain, or operation manuals or specification are to be
provided, all information necessary for their correct inter-
pretation and verification.
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Table 1

N° All (1) Documentation

2 A Plans of the citadel layout and if any of its sub-citadels, cleansing stations, airlocks, NBC filter stations,
doors, openings, hatches, command and control centres

3 A Plans of interior spaces supplied with non contaminated air either directly or indirectly, machinery
spaces which are to be in use and other interior spaces which are to be in use during NBC protection
stage

4 A Plans of the NBC protection installations describing system safety approach and function design

5 A Plans of the NBC protection installations describing instrumentation, control and safety systems,
including their particulars

6 | Plans of testing procedure of the NBC protection installation

(1) A:to be submitted for approval in four copies I: to be submitted for information

1.3.2 Manual and instruction (1/1/2025)

Manuals and instructions for the operation of the ship in
NBC condition are to be available on board of the ship in
each citadel an sub-citadel.

1.4 NBC Protection objectives

1.41 Required services in NBC condition (1/1/2025)
In NBC condition, all essential services for propulsion,
steering and vessel’s safety and, with limitation to the cita-
del, habitability, as listed in Pt C, Ch 2, Sec 1, [3.2.1], are
to be maintained operational.

Additional systems and ship’s capabilities can be consid-
ered as operational in NBC condition, if specified in the
Regulatory Framework .

Systems and capabilities covered by the Rules, but not
required to be operational in NBC condition, may be con-
sidered as temporarily out of services. Means are to be pro-
vided to restore the full operability of such system in a
reasonable timeframe when the ship returns in operating
conditions.

Additional class notations are not required to be complied
with when the ship is in NBC condition, unless these are
necessary for the maintenance of the ship's capability.

1.4.2 Lay-out arrangement (1/1/2025)

The ship's NBC protection is to be considered at the very

early stage in the ship design by identification of:

= spaces to be included in citadels and sub-citadels, with
relevant cleansing stations and airlocks;

e spaces to be protected by contamination but not
included in the above (e.g. stores);

= spaces partially protected due to operational require-
ments (e.g. hangars);

= spaces in contaminated areas to be accessed by person-
nel wearing IPE.

The number and position of spaces dedicated to the NBC
protection and the lay-out arrangement of ship NBC protec-
tion is to be agreed with the Naval Administration, if appli-
cable.
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In any case, the ship is to be provided with at least one cita-
del that has to include all spaces required for the services
listed in [1.4.1], such as:

= control stations,

= accommodation spaces,

= galleys,

= victuals spaces,

= manned machinery spaces

Spaces that are required to be opened to contaminated
environment for operational purposes in NBC conditions,
such as hangars for aircrafts an/or helicopters and ro-ro
vehicle spaces are to be independent from citadels.

1.4.3 Damage tolerance (1/1/2025)
Single failure of machinery and equipment is not to impair
the safety of personnel in the citadels

Closure systems that may be manually operated, such as
doors, hatches and dumpers are not to be taken into
account for the failure analysis.

If foreseen in the Regulatory Framework, the ship can main-
tain limited capabilities in case of damage of one citadel
boundary; in such a case, the citadel is to be subdivided in
in sub-citadels and each sub-citadel is to be considered as
a single citadel in respect of NBC protection; in case of
damage, degradation of the ship's capabilities can be
acceptable provided that the safety of the personnel is
maintained.

1.5 Design requirements

1.5.1 Hazard, Risk and Failure Analyses (1/1/2025)
The ship NBC Protection is to be analysed with risk analysis
to verify the consistency with the ship NBC protection
objectives in [1.4].

Any residual hazard is to be evaluated with a hazard evalu-
ation technique such as What-If Analysis. The hazard analy-
sis has to highlight the necessary measures to be provided
for structural boundaries, apparatuses for propulsion and
essential services, systems, and arrangements and equip-
ment, to copy with the NBC threat to be directed to mini-

47



PtE,Ch1,Sec9

mize the interior spaces contamination and to facilitate the
subsequent decontamination.

For damage tolerance, a Failure Mode Effect Analysis is to
be performed.

1.5.2 Citadels and sub-citadels requirements
(1/1/2025)

The citadel and sub-citadel of NBC protection are to be pro-
vided with appropriated exhaust ducts having non return
valves leading to airlocks, cleansing stations, machinery
spaces, or to the open, or in any other suitable space;
exhaust air from the citadel is to be preferably taken from
spaces requiring increased air purging (e.g. airlocks, cleans-
ing station, sanitary spaced, galleys, etc).

Non return valves are to be provided on the main duct of
decontaminated air so that in any case venting to the open-
ing through such duct is not possible.
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Monitoring and control of NBC systems and arrangements
are to be available in the damage control station. Such
monitoring and control are to include also the starting of
decontaminated air fans and the measuring of differential
pressure between inlet and outlet of air in the fan ducts

The fans of decontaminated air should be installed down-
stream of the NBC filters.

Each sub-citadel, see [1.4.2], shall be provided with its own
dedicated system of decontaminated air.

The relative humidity of air and the temperature of air up
stream of activated carbon filters are to be as required by
the filter manufacturer. The air passing through such filters
are to be so dry that in every environmental condition con-
densate is not generated in the filters.

1.5.3 Scuppers and sanitary discharges (1/1/2025)
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Scuppers and sanitary systems discharging to open air are to
be provided with water seal against the entrance of air and:

= are to be capable of maintain the water seal even in
heavy sea;

= are to be capable to avoid the exit of air from the citadel
due to the internal overpressure.

In any case, the minimum height of the water seal is not to
be less than 150 mm.

1.5.4 Power supply to NBC systems (1/1/2025)

In case of loss of the main source of electrical power, the

following systems, required to ensure NBC protection, are

to be supplied by the emergency source of electrical power

for a period of 2 hours:

= ventilation system in citadel and sub-citadels;

= control and actuating system of dampers and closures in
the citadel boundary;

= wash-down system.

Sensors and systems for the monitoring of the quality of the
air inside the citadel and sub-citadels are to be supplied by
the transitional source of emergency electrical power.

2 Arrangements

2.1 Citadel boundary

2141 (1/1/2025)

The citadel outer boundary is to be gastigh. As far as possi-
ble sub-citadels are to have the same boundaries of the
safety zones, if present.

21.2  (1/1/2025)

All ventilation inlets and outlets in the boundaries of cita-
dels are to be provided with gastight closure, capable of
being operated both remotely from the damage control sta-
tion and locally by hand operation from inside the citadel.
21.3  (1/1/2025)

Doors, airlocks and hatches leading into citadel are to be of
hinged quick closing type and gastight. The closed and
open position of doors and hatches is to be signalled in the
damage control station.

214  (1/1/2025)

The access to citadel, or sub-citadel, from potentially con-
taminated space is to be possible only through airlocks con-
nected with a cleansing station

At least one airlock connected with a cleansing station is to
be provide in each citadel or sub-citadel for access from the
weather deck by personnel wearing IPE.

215 (1/1/2025)

Airlocks are to be provided between adjacent sub-citadels.
21.6 (1/1/2025)

Airlocks, not connected to a cleansing station and which
gives access to potentially contaminated space, are to be
provided with means of lock of the outer door to prevent
the entrance from the potentially contaminated space but to
allow the exit of personnel wearing the IPE.

The same requirement applies to airlocks between adjacent
sub-citadels, with the possibility to lock the door in both
sides of the airlock, depending on the need.
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2.2 Airlocks and cleansing stations

2.21 Cleansing process (1/1/2025)

The cleansing process for the entrance in a citadel from a
potentially contaminated space, in general, is to be
arranged as follows:

a) initial decontamination by means of a sea water shower,
located immediately outside the airlock entry door;

b) inside the cleansing station:

1) complete undressing and storage of undressing;

E 2P

decontamination of personnel,;
cycle decontamination controls;

4) dressing.

2.2.2 Design requirements (1/1/2025)

Airlocks and cleansing stations, in general, are to comply
with the following requirements:

a) are to be enclosed by gastight divisions with gastight
doors spaced at least one meter apart;

b) are to provide enough space and have a width sufficient
for the passage of a person wearing IPE and relevant
cleansing operations;

c) are not to be used for other purpose, for instance as
store rooms;

d) Interlocks are to be provided to prevent the simultane-
ous opening of subsequent doors while the citadel, sub-
citadel is in use;

e) are to be mechanically ventilated with air purging from
the better to the less protected or unprotected space
(e.g. from citadel to the cleansing station, then to the
airlock and then to potentially contaminated space). The
pressure difference between adjacent spaces with differ-
ent protection levels is not to be less than 150 Pa; in any
case, the overpressure of the airlocks in respect of the
external atmosphere is not to be less than 150 Pa.

Additionally, cleansing stations are:

a) to be provided with means for continuous monitoring
the undressing and decontamination areas through win-
dows or CCTVs;

b) to be provided with a drainage system for washing water
and showering water which lead directly overboard in
accordance with [1.5.3].

2.3 Machinery spaces

2.31 (1/1/2025)

Machinery spaces that are required to operate in NBC con-
dition are to be kept pressurised with clean air.

The pressurisation may be achieved with the use of uncon-
taminated air discharged form citadels through ducts pro-
vided with non-return valves.

If the machinery spaces are to be treated as sub-citadels, the
relevant accesses are to be provided through airlocks com-
plying with [2.2], but cleansing stations are not required.
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232 (1/1/2025)

All combustion machineries that are required to operate in
NBC condition are to be provided with fresh air intake and
exhausts ducted directly to the outside atmosphere.

Where the combustion machineries are enclosed in gastight
boxes the fresh air intake may be taken from inside the rele-
vant box provided that the box itself has the fresh air intake
ducted directly to the outside atmosphere. In any case the
air pressure within the box is to be lower than the pressure
in the machinery space.

233  (1/1/2025)

Except for what permitted in [2.3.2], the requirements in
[2.1.2] are to be complied with. Such requirements are to
be complied with also for intake and exhaust ducts of com-
bustion machineries which are not required to be in opera-
tion in NBC condition.

234 (1/1/2025)

Means are to be provided to control the temperature in
machinery spaces and in the enclosed areas thereof, under
NBC condition. The temperature in machinery spaces is to
be suitable for normal operation of machineries and for
temporary presence of personnel wearing IPE.

235 (1/1/2025)

The air pressure within the machinery spaces is to be kept at
required level, lower than the one in the citadel, by means
of over pressure valves discharging to the outside or to a less
protected space. In any case, the overpressure in respect of
the external atmosphere is not to be less than 100 Pa.

2.4 Hangars and garage decks

2.41  (1/1/2025)

Hangars and garage decks that are required to be operated
in NBC condition are to be kept pressurised with clean air
at a pressure of not less than 100 Pa in respect of the exter-
nal atmosphere.

The ventilation capacity, at rated overpressure, of Hangars
and garage decks is to be at least 20 air changes per hour
for the full time in which hangar/garage door is opened.

2.5 Protected spaces not included in the cit-
adel

2,51 (1/1/2025)

Spaces of the ship that not require to be accessed in NBC
condition can be considered as protected from contamina-
tion if their boundary is provided with gastight closure.

The closed and open position of doors, hatches and ventila-
tion dumpers is to be signalled in the damage control sta-
tion and. in case of any accidental opening during the NBC
condition, the concerned space is to be considered as con-
taminated.

2.6 Other requirements

2.6.1  (1/1/2025)

Air pipes of potable water tanks are be led to citadel or sub-
citadel.
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2.6.2 (1/1/2025)

Unless otherwise stated in the Regulatory Framework, com-
pressors that supply air to self-contained breathing appara-
tus (SCBA) and to divers' apparatus are to be provide with
an alternative intake from the citadel or sub-citadel to be
used in NBC condition.

3 NBC Specific systems

3.1 General

3141 (1/1/2025)

The ship shall be provided with:

a) detection systems for hazardous atmosphere; and
b) sea water and wash-down system; and

c) fresh air ventilation and filtering systems

3.2 Fixed detection system

3.21 General (1/1/2025)

Fixed detection systems are to be capable of detecting haz-
ardous environment due to the threats defined in the Regu-
latory Framework that may include:

a) radioactivity

b) chemical agents

c) biological agents

The detection systems are to be capable of detecting haz-

ardous products both in the outside atmosphere and sea
water, as detailed in [3.2.2].

All information related to the detection systems (levels,
thresholds, alarms) are to be provided in the damage con-
trol station and in the navigation bridge.

The sensor used for detection systems are to be in compli-
ance with a recognised standard or based on proven design.

3.2.2 Location of sensors (1/1/2025)

Unless specific requirements are provided by the Naval
Administration or a recognised standard is applied, at least
the following sensors are to be provided for each threat:

a) for the Radiation hazard
1) one sensor in the outside atmosphere;
2) one sensor in the sea water.
b) for the Chemical and Biological agents
1) one on the mast or in a similar high position;

2) where appropriate, one on portside and one on star-
board side of the ship in the outside atmosphere at
weather deck level;

3) one in the sea water suction pipe of reverse osmosis
system for potable water.

3.3 Sea water wash-down system

3.3.1 Wash-down surfaces (1/1/2025)

The wash-down system shall give continuous and complete
coverage by creating a moving film of water on both verti-
cal and horizontal surfaces of the exposed decks and super-
structures, including masts, and all equipment therein
installed.
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3.3.2 Water supply to wash-down system (1/1/2025)
The sea water wash-down system shall be fed by fire main.
The system shall be divided into section which shall be fed
by relevant sections of fire main.

The sections valves are to be capable of being remotely
operated from the damage control station and locally by
hand operation from inside the citadel.

3.3.3 Wash-down system capacity (1/1/2025)

The capacity of the wash-down system is to be not less than
3 I/min for each square metre of horizontal deck surface
and for each linear metre for vertical surfaces.

The positioning of nozzles is to be arranged to ensure a
complete coverage of all the surfaces; the effectiveness of
the nozzle positioning is to be verified by means of a practi-
cal test with the ship sailing at full speed, unless otherwise
stated in the Regulatory Framework.

3.4 Fresh air ventilation system in NBC con-
dition

3.41 General (1/1/2025)
The citadel, sub-citadels are to be provided with a ventila-
tion system that:

a) take the fresh air only through the NBC filters;
b) provide the required overpressure.

The ventilation system for the NBC condition can be
derived from normal ventilation system provided that the
system can be sectioned in order to avoid communication
between protected and unprotected spaces or between dif-
ferent citadels/sub-citadels.

All ventilation dampers and ventilators are to be capable of
being operated both remotely from the damage control sta-
tion and locally, by hand operation, from inside the citadel.

Filtering capacity and other facilities for climate control
(odour filters and air condition unit) are to be sized in
accordance with recognised standards or well proven prac-
tice based on the operational endurance in NBC condition
stated in the Regulatory Framework.
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3.4.2 Overpressure and air change in NBC
condition (1/1/2025)

Unless otherwise stated in the Regulatory Framework, the

overpressure in citadels and sub-citadels is to be equal to

500 Pa over the atmosphere pressure.

The rated overpressure is to be maintained by means of
non-return valves leading to external atmosphere or to less
protected spaces, specifically calibrated to open at the
required pressure.

The pressure difference between two adjacent spaces with
different protection levels is not to be less than 100 Pa.

The ventilation capacity, at rated overpressure, of airlocks
giving access to the potentially contaminated spaces is to
be at least 30 air changes per hour for the full time in which
the airlock door is opened.

The cleansing stations are to be ventilated with about 30 air
changes per hour, when in use.

3.4.3 Ventilation system stations (1/1/2025)

When the ship is in normal operations, the NBC filtering
stations are to be isolated by the normal ventilation system
by means of gastight dampers.

The fresh air intake for NBC stage shall be protected by a
quick automatically closing air-blast protective device
which is to be able to withstand an overpressure of at least
of 0,07 bar and is to be positioned as near as possible to the
air intake; the protective device is to be made in accord-
ance with a recognised standard or well proven design.

The filtering stations are to be arranged to allow the change
of filters without leaving the citadel or sub-citadel.

In the down-stream of each filtering station, sensors for the
detection of hazardous atmosphere are to be provided.
These sensors are in addition to those required in [3.2].

Alarms of any sensor located in the down-stream ducts are
to be provided in the damage control station and in the nav-
igating bridge and is to automatically shut-down relevant
part of the ventilation system; a manual override of the sen-
sors can be allowed for emergency operations or failure of
the detection system.
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Part E
Additional Class Notations

Chapter 2

AUTOMATION SYSTEMS (AUT)

SECTION 1

SECTION 2
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QUALIFIED AUTOMATION SYSTEMS (AUT-QAS)

INTEGRATED AUTOMATION SYSTEMS
(AUT-IAS)
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SECTION 1

1 General

1.1 Application

1.1.1 The additional class notation AUT-QAS is assigned in
accordance with Pt A, Ch 1, Sec 2, [7.4.3] to ships fitted
with automated installations enabling periodically unat-
tended operation of machinery spaces, and complying with
the requirements of this Section.

Note 1: Machinery spaces are defined in Pt C, Ch 1, Sec 1.

1.1.2 The arrangements provided are to be such as to
ensure that the safety of the ship in all sailing conditions,
including manoeuvring, is equivalent to that of a ship hav-
ing the machinery spaces manned.

1.2 Communication system

1.21 A reliable means of vocal communication is to be
provided among all machinery spaces, their machinery
control room, the continuously manned central operating
position(s) and the navigation bridge.

1.2.2 Navigation bridge, continuously manned control
position and propulsion and steering control positions are
to be served by a reliable communication network able to
permit simultaneous communication.

1.2.3 The location and the design of the means of commu-
nication referred to in [1.2.2] are to be such that the manual
operation of the propulsion and stearing machinery may be
assured also in case of failure of the remote system control.

1.2.4 Means of communication are to be capable of being
operated even in the event of failure of supply from the
main source of electrical power.

1.2.5 The capacity of the battery assuring the continuity of
the supply is to be of at least 30 min.

2 Documentation

2.1 Documents to be submitted

2.1.1 In addition to those mentioned in Pt C, Ch 3, Sec 1,
Tab 1, the documents in Tab 1 are required.

3 Fire and flooding precautions

3.1 Fire prevention
3.1.1 The requirements regarding piping and arrangements

of fuel oil and lubricating oil systems given in Pt C, Ch 1,
Sec 10 are applicable.
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3.1.2 Where heating is necessary, it is to be arranged with
automatic control. A high temperature alarm is to be fitted
in all central damage control stations and the possibility of
adjusting its threshold according to the fuel quality is to be
provided.

Table 1 : Documents to be submitted

No [ I/A (1) Document
1 A Means of communication diagram
2 A Layout of remote control positions
3 A System of protection against flooding
4 A Fire detection system: diagram, location and
cabling
(1) A:to be submitted for approval

3.2 Fire detection

3.2.1 For fire detection, the requirements given in Part C,
Chapter 4 are applicable.

3.2.2 An automatic fire detection system is to be fitted in
machinery spaces of Category A as defined in Pt C, Ch 1,
Sec 1 and Part C, Chapter 4 intended to be unattended.

3.2.3 The fire detection system is to be designed with self-
monitoring properties. Power or system failures are to initi-
ate an audible alarm distinguishable from the fire alarm in
the central damage control station.

3.2.4 The fire detection indicating panel is to be located in
the central damage control station.

3.2.5 The fire detection indicating panel is to indicate the
place of the detected fire in accordance with the arranged
fire zones by means of a visual signal. Audible signals
clearly distinguishable in character from any other signals
are to be audible in all central damage control stations.

3.2.6 Fire detectors are to be of such type and so located
that they will rapidly detect the onset of fire in conditions
normally present in the machinery space. Consideration is
to be given to avoiding false alarms. The type and location
of detectors are to be approved by the Society and a combi-
nation of detector types is recommended in order to enable
the system to react to more than one type of fire symptom.

3.2.7 Except in spaces of restricted height and where their
use is specially appropriate, detection systems using ther-
mal detectors only are not permitted. Flame detectors may
be installed, although they are to be considered as comple-
mentary and are not to replace the main installation.
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3.2.8 Fire detector zones are to be arranged in a manner
that will enable the operating staff to locate the seat of the
fire. The arrangement and the number of loops and the
location of detector heads are to be approved in each case.
Air currents created by the machinery are not to render the
detection system ineffective.

3.2.9 When fire detectors are provided with the means to
adjust their sensitivity, necessary arrangements are to be
allowed to fix and identify the set point.

3.2.10 When itis intended that a particular loop or detec-
tor is to be temporarily switched off, this state is to be
clearly indicated. Reactivation of the loop or detector is to
be performed automatically after a preset time.

3.2.11 The fire detection indicating panel is to be provided
with facilities for functional testing.

3.212 The fire detection system is to be continuously
powered and is to have an automatic change over to a stand
by power supply in case of loss of normal power supply.

3.2.13 The capacity of the battery assuring the continuity
of the supply is to be of at least 30 min.

3.2.14 Facilities are to be provided in the fire detecting
system to manually release the fire detection alarm from the
following places:

= passageways having entrances to engine and boiler
rooms

= central damage control control station.

3.215 Spaces where main and auxiliary engines are
located, are to be supervised by TV camera monitored from
the continuously manned central station.

3.3 Fire fighting

3.3.1 Pressurisation of the fire main at suitable pressure by
starting main fire pumps and carrying out the other neces-
sary operations is to be possible from the central damage
control station.

3.3.2 In addition to the fire-extinguishing arrangements
mentioned in Part C, Chapter 4, periodically unattended
spaces containing steam turbines (whose power is at least
375 kW) are to be provided with one of the fixed fire-extin-
guishing systems required in the same Chapter for machin-
ery spaces of category A containing oil fired boilers or fuel
oil units.

3.4 Protection against flooding

3.4.1 Bilge wells or machinery spaces bilge levels are to
be monitored in such a way that the accumulation of liquid
is detected in normal angles of trim and heel.
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3.4.2 Where the bilge pumps are capable of being started
automatically, means shall be provided to indicate when
the influx of liquid is greater than the pump capacity or
when the pump is operating more frequently than would
normally be expected.

3.4.3 Where the bilge pumps are automatically controlled,
they are not be started when the oil pollution level is higher
than accepted in Pt C, Ch 2, Sec 1.

3.4.4 The location of controls of any valve serving a sea
inlet, a discharge below the waterline or a bilge injection
system shall be so sited as to allow adequate time for opera-
tion in case of influx of water to the space, having regard to
the time likely to be required in order to reach and operate
such controls. If the level to which the space could become
flooded with the ship in the fully loaded condition so
requires, arrangements shall be made to operate the con-
trols from a position above such level.

3.4.5 Bilge level alarms are to be given in the central dam-
age control station.

4 Control of machinery

4.1 General

4.1.1 Under all sailing conditions, including manoeuvring,
the speed, direction of thrust and, if applicable, the pitch of
the propeller are to be fully controllable from the navigation
bridge.

4.1.2 All manual operations or services expected to be
carried out with a periodicity of less than 24 h are to be
eliminated or automated, particularly for: lubrication, top-
ping up of make up tanks and filling tanks, filter cleaning,
cleaning of centrifugal purifiers, drainage, load sharing on
main engines and various adjustments. Nevertheless, the
transfer of operation mode may be effected manually.

4.1.3 A centralised control position shall be arranged with
the necessary alarm panels and instrumentation indicating
any alarm.

4.1.4 Parameters for essential services which need to be
adjusted to a preset value are to be automatically con-
trolled.

4.1.5 The control system is to be such that the services
needed for the operation of the main propulsion machinery
and its auxiliaries are ensured through the necessary auto-
matic arrangements.

4.1.6 Itis to be possible for all machinery essential for the
safe operation of the ship to be controlled from a local posi-
tion, even in the case of failure in any part of the automatic
or remote control systems.

4.1.7 The design of the remote automatic control system
shall be such that in the case of its failure an alarm will be
given. Unless impracticable, the preset speed and direction
of thrust of the propeller it is to be maintained until local
control is in operation.
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4.1.8 Critical speed ranges, if any, are to be rapidly passed
over by means of an appropriate automatic device.

4.1.9 Propulsion machinery is to stop automatically only
in exceptional circumstances which could cause quick crit-
ical damage, due to internal faults in the machinery. The
design of automation systems whose failure could result in
an unexpected propulsion stop is to be specially examined.
An overriding device for cancelling the automatic shutdown
is to be considered.

4.1.10 Where the propulsive plant includes several main
engines, a device is to be provided to prevent any abnormal
overload on each of them.

4111 Where standby machines are required for other
auxiliary machinery essential to propulsion, automatic
changeover devices shall be provided.

PtE, Ch 2, Sec 1

4.1.12 In the continuously manned control position, it is
to be possible to restore the normal electrical power supply
in the case of power failure (e.g. with remote control of the
generating sets).

4.1.13 In addition to the automatic restart of essential aux-
iliaries remote control from the continuously manned con-
trol position is to be provided.

4.2 Diesel propulsion plants

421  (1/1/2017)

When a diesel engine is used for the propulsion plant, mon-
itoring and control of equipment is to be performed accord-
ing to Tab 2 for crosshead engines or Tab 3 for trunk piston
engines.

4.3 Steam propulsion plants

431  (1/1/2007)

For steam propulsion plants reference is to be made to the
Rules for the Classification of Ships.

Table 2 : Main propulsion crosshead diesel engine (1/1/2017)

Symbol convention Automatic control
H = High, HH = High high, G= g_rou_p_alarm Monitoring
L =Low, LL =Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
e . Slow- Shut- | Control | Stand Stop
Identification of system parameter Alarm Indic down down by Start
Fuel oil system
= Fuel oil pressure after filter (engine inlet) L R
X
= Fuel oil viscosity before injection pumps or fuel oil H+L
temperature before injection pumps (for engine run- X
ning on heavy fuel)
« Leakage from high pressure pipes where required H
= Common rail fuel oil pressure L
Lubricating oil system
« Lubricating oil to main bearing and thrust bearing L R X
pressure m X
X
= Lubricating oil to crosshead bearing pressure when L R X
separate L X
X
= Lubricating oil to camshaft pressure when separate L
LL X
X
= Lubricating oil to camshaft temperature when sepa- H
rate
X
(1) Notrequired, if the coolant is oil taken from the main cooling system of the engine.
(2) Where outlet flow cannot be monitored due to engine design, alternative arrangement may be accepted.
(3) For engines of 220 KW and above.
(4) |If separate lubricating oil tanks are installed, then an individual level alarm for each tank is required.
(5) When required by Pt C, Ch 1, Sec 2, [2.3.5].
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Symbol convention Automatic control
H = High, HH = High hi = -
an, gh high, G g_rou_p_alarm Monitoring
L =Low, LL = Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
e . . Slow- Shut- | Control | Stand Stop
Identification of system parameter Alarm Indic down down by Start
e Lubricating oil inlet temperature H
X
= Thrust bearing pads or bearing outlet temperature H local X
= Main, crank, crosshead bearing, oil outlet temp. or oil H X
mist concentration in crankcase (5)
< Flow rate cylinder lubricator (each apparatus) L X
« Level in lubricating oil tanks or oil sump, as appropri- L
ate (4)
< Common rail servo oil pressure L
= Lubricating oil to turbocharger inlet pressure
« Turbocharger lubricating oil outlet temperature on H
each bearing
Piston cooling system
= Piston coolant inlet pressure L X (1)
X
= Piston coolant outlet temperature on each cylinder H local
= Piston coolant outlet flow on each cylinder (2) L local
= Level of piston coolant in expansion tank L
Sea water cooling system
= Sea water cooling pressure L
X
Cylinder fresh cooling water system
= Cylinder fresh cooling water system inlet pressure L local (3) X
X
= Cylinder fresh cooling water outlet temperature or, H local X
when common cooling space without individual stop
valves, the common cylinder water outlet temperature
« Oily contamination of engine cooling water system H
(when main engine cooling water is used in fuel and
lubricating oil heat exchangers)
« Level of cylinder cooling water in expansion tank L
Fuel valve coolant system
= Pressure of fuel valve coolant L
X
= Temperature of fuel valve coolant H
= Level of fuel valve coolant in expansion tank L
Scavenge air system
« Scavenging air receiver pressure ‘ R ’ ‘ ‘ ‘ ‘
(1) Notrequired, if the coolant is oil taken from the main cooling system of the engine.
(2) Where outlet flow cannot be monitored due to engine design, alternative arrangement may be accepted.
(3) Forengines of 220 KW and above.
(4) If separate lubricating oil tanks are installed, then an individual level alarm for each tank is required.
(5) When required by Pt C, Ch 1, Sec 2, [2.3.5].
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Symbol convention Automatic control
H =High, HH =Highhigh, G= g_rou_p_alarm Monitoring
L =Low, LL = Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
e . . Slow- Shut- | Control | Stand Stop
Identification of system parameter Alarm Indic down down by Start
« Scavenging air box temperature (detection of fire in H local X
receiver, see [3.2.2])
= Scavenging air receiver water level H
Starting and control air system
= Starting air pressure before main shut off valve L R
= Control air pressure L
= Safety air pressure L
Exhaust gas system
« Exhaust gas temperature after each cylinder H R X
= Exhaust gas temperature after each cylinder, deviation H
from average
« Exhaust gas temperature before each turbocharger H
« Exhaust gas temperature after each turbocharger H
Miscellaneous
= Speed of turbocharger
= Engine speed (and direction of speed when reversible)
X
« Engine overspeed (3) H X
= Wrong way X
= Control, safety, alarm system power supply failure X
(1) Notrequired, if the coolant is oil taken from the main cooling system of the engine.
(2) Where outlet flow cannot be monitored due to engine design, alternative arrangement may be accepted.
(3) For engines of 220 KW and above.
(4) |If separate lubricating oil tanks are installed, then an individual level alarm for each tank is required.
(5) When required by Pt C, Ch 1, Sec 2, [2.3.5].
Table 3 : Main propulsion trunk piston diesel engine (1/7/2011)
Symbol convention Automatic control
H = High, HH = High high, G= g.rou.p.alarm Monitoring
L =Low, LL = Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
. . Slow- Shut- Control Stand Stop
Identification of system parameter Alarm Indic down down by Start
Fuel oil system
= Fuel oil pressure after filter (engine inlet) L R
X

@)

@)
(©)
(4)

When required by Pt C, Ch 1, Sec 2, [2.3.5]. One oil mist detector for each engine having two independent outputs for initiat-
ing the alarm and shutdown would satisfy the requirement for independence between alarm and shutdown system.

If without integrated self-contained oil lubrication system.

For engine power > 500 kW/cyl.

Where outlet temperature from each bearing cannot be monitored due to the engine/turbocharger design alternative arrange-
ments may be accepted. Continuous monitoring of inlet pressure and inlet temperature in combination with specific intervals
for bearing inspection in accordance with the turbocharger manufacturer's instructions may be accepted as an alternative.
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Symbol convention Automatic control
LH =] |I__|c:\g/:, TLH B LHC!\?:IE\I/STL GI =girr?c;JiSiZfa:Imalarm Monitoring Main Engine Auxiliary
X = function is required, R =remote
Identification of system parameter Alarm Indic Zlc?v\\l/vn jgyvtn Control b?tzr;:rt Stop
« Fuel oil viscosity before injection pumps or fuel oil H+L
temperature before injection pumps (for engine run- X
ning on heavy fuel)
= Leakage from high pressure pipes where required H
= Common rail fuel oil pressure L
Lubricating oil system
< Lubricating oil to main bearing and thrust bearing L R X
pressure L X
X X
< Lubricating oil filter differential pressure H
= Lubricating oil inlet temperature H
X
< Oil mist concentration in crankcase (1) H X
< Flow rate cylinder lubricator (each apparatus) L X
= Lubricating oil to turbocharger inlet pressure (2) L R
= Turbocharger lub oil temp. each bearing (4) H
Sea water cooling system
= Sea water cooling pressure L R
X
Cylinder fresh cooling water system
= Cylinder water inlet pressure or flow L R X
X
< Cylinder water outlet temperature H R
X
« Level of cylinder cooling water in expansion tank L
Starting and control air system
= Starting air pressure before main shut off valve L
« Control air pressure L
Scavenge air system
= Scavenging air receiver temperature H ‘ ‘ ‘ ‘ ‘
Exhaust gas system
« Exhaust gas temperature after each cylinder (3) H R X
« Exhaust gas temperature after each cylinder (3), H
deviation from average
Miscellaneous
« Engine speed R
X
(1) When required by Pt C, Ch 1, Sec 2, [2.3.5]. One oil mist detector for each engine having two independent outputs for initiat-
ing the alarm and shutdown would satisfy the requirement for independence between alarm and shutdown system.
(2) If without integrated self-contained oil lubrication system.
(3) For engine power > 500 kW/cyl.
(4) Where outlet temperature from each bearing cannot be monitored due to the engine/turbocharger design alternative arrange-
ments may be accepted. Continuous monitoring of inlet pressure and inlet temperature in combination with specific intervals
for bearing inspection in accordance with the turbocharger manufacturer's instructions may be accepted as an alternative.
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Symbol convention Automatic control
H = High, HH = High high, G= g_roqp_alarm Monitoring
L =Low, LL =Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
e . Slow- Shut- Control Stand Stop
Identification of system parameter Alarm Indic down down by Start
= Engine overspeed H X
= Control, safety, alarm system power supply failure X

(1) When required by Pt C, Ch 1, Sec 2, [2.3.5]. One oil mist detector for each engine having two independent outputs for initiat-
ing the alarm and shutdown would satisfy the requirement for independence between alarm and shutdown system.

(2) If without integrated self-contained oil lubrication system.
(3) For engine power > 500 kW/cyl.

(4) Where outlet temperature from each bearing cannot be monitored due to the engine/turbocharger design alternative arrange-
ments may be accepted. Continuous monitoring of inlet pressure and inlet temperature in combination with specific intervals
for bearing inspection in accordance with the turbocharger manufacturer's instructions may be accepted as an alternative.

4.4 Gas turbine propulsion plants

4.4.1 For gas turbines, monitoring and control elements
are required according to Tab 4.

4.5 Electrical propulsion plant

4.5.1 Documents to be submitted

The following additional documents are to be submitted to

the Society:

= Alist of the alarms and shutdowns of the electrical pro-
pulsion system

= When the control and monitoring system of the propul-
sion plant is computer based, a functional diagram of
the interface between the programmable logic control-
ler and computer network.

452 Alarm system
The following requirements are applicable to the alarm sys-
tem of electrical propulsion:

= Alarms circuits of electrical propulsion are to be con-
nected to the main alarm system on board. As an alter-
native, the relevant circuit may be connected to a local
alarm unit. In any case, a connection between the local
alarm unit and the main alarm system is to be provided.

= The alarms can be arranged in groups, and shown in the
control station. This is acceptable when a discrimination
is possible locally.

= When the control system uses a computer based system,
the requirements of Pt C, Ch 3, Sec 4 are applicable, in
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particular, for the data transmission link between the
alarm system and the control system.

= Individual alarms are considered as critical and are to
be individually activated at the control stations, and
acknowledged individually.

« Shutdown activation is to be considered as an individ-
ual alarm.

4.5.3 Safety functions

The following requirements are applicable to the safety sys-
tem of electrical propulsion:

= Asageneral rule, safety stop using external sensors such
as temperature, pressure overspeed, main cooling fail-
ure, stop of converter running by blocking impulse is to
be confirmed by the automatic opening of the main cir-
cuit using a separate circuit.

= In order to avoid accidental stop of the propulsion line
and limit the risk of blackout due to wire break, the trip-
ping of the main circuit-breaker is to be activated by an
emission coil with a monitoring of the line wire break.

« Inthe case of a single line propulsion system, the power
limitation order is to be duplicated.

= As a general rule, when the safety stop is activated, it is
to be maintained until local acknowledgement.
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Table 4 : Propulsion gas turbine
Symbol convention Automatic control
LH ; }L_g\g/l\;l’ TLH ; LH(;\g/]\?lZ\I/s,h’ G| _=girr?cliji€izlljlarlmalarm Monitoring Turbine Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic cSiI(;)v\\I/vn jz\lljvtn Control Stgtnadr?y Stop
Lubricating oil system
= Turbine supply pressure L X X
LL X
« Differential pressure across lubricating oil filter H
= Bearing or lubricating oil (discharge) temperature H
Mechanical monitoring of gas turbine
= Speed R X
H X
= Vibration H
HH X
= Rotor axial displacement (not applicable to roller H
bearing) HH X
= Number of cycles performed by rotating parts H
Gas generator monitoring system
= Flame and ignition failure X
< Fuel oil supply pressure L
= Fuel oil supply temperature H+L
X
« Cooling medium temperature H
= Exhaust gas temperature or gas temperature in spe- H
cific locations of flow gas path (alarm before shut- HH X
down)
= Pressure at compressor inlet (alarm before shutdown) L
Miscellaneous
« Control system failure
« Automatic starting failure

4.5.4 Transformers

For transformers, parameters according to Tab 5 are to be
controlled or monitored.

4.5.5 Converters

For converters, parameters according to Tab 6, Tab 7 and
Tab 8 are to be monitored or controlled.

4.5.6 Smoothing coil
For the converter reactor, parameters according to Tab 9 are
to be monitored or controlled.

4.5.7 Propulsion electric motor
For propulsion electric motors, parameters according to
Tab 10 are to be monitored or controlled.

4.5.8 All parameters listed in the tables of this item are
considered as a minimum requirement for unattended
machinery spaces.
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Some group alarms may be locally detailed on the corre-
sponding unit (for instance loss of electronic supply, failure
of electronic control unit, etc.)

4.6 Shafting, clutches, CPP, gears

4.6.1 For shafting, parameters according to PtC, Ch 1,
Sec 7, Tab 3 are to be monitored or controlled.

4.6.2 For controllable pitch propellers, parameters accord-
ing to Tab 11 are to be monitored or controlled.

4.6.3 For reduction gears, reversing gears and clutches,
parameters according to Pt C, Ch 1, Sec 6, Tab 16 are to be
monitored or controlled.
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Symbol convention
H = High, HH = High high, G = group alarm

Automatic control

L =Low, LL =Low low, | =individual alarm Monitoring Motor Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Zl(?v\\,/vn jgwn Control Stg?ac:tby Stop
Earth failure on main propulsion circuits |
Circuit-breaker, short-circuit I (2)
Circuit-breaker, overload I (2)
Circuit-breaker, undervoltage I (2)
Temperature of winding on phase 1, 2,3 (1) G
I, H X (3)
I, HH X
Temperature sensor failure (short-circuit, open circuit, G
supply failure)
Cooling pump pressure or flow G, L
X
X
Cooling medium temperature G,H X
Leak of cooling medium G
X

(1) A minimum of 6 temperature sensors are to be provided :
= 3 temperature sensors to be connected to the alarm system (can also be used for the redundant tripping of the main cir-

cuit-breaker)

= 3 temperature sensors connected to the control unit.
(2) To be kept in the memory until local acknowledgement.

(3) Possible override of slowdown by the operator.

Table 6 : Network converter

Symbol convention
H = High, HH = High high, G = group alarm

Automatic control

L Monitoring
L =Low, LL =Low low, | = individual alarm Motor Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic | Slow- Shut- | Control | Standby | = Stop
down down Start
Short-circuit current | max I X
Overvoltage G X
Undervoltage G
Phase unbalanced [ x) (@)
Power limitation failure I
Protection of filter circuit trip |
Circuit-breaker opening operation failure |
Communication circuit, control circuits, power supplies, G X
watchdog of control system according to supplier’s
design

(1) This parameter, when indicated in brackets, is only advisable according to the supplier’s requirements.
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Table 7 : Motor converter

Symbol convention Automatic control

|I:| = LHc:SVrj’ HLLH = |L_|c:3vh|2\ll?/!‘], GI =€Ji:1o(;5i3t:1arr1alarm Monitoring Motor Auxiliary

X = function is required, R = remote

Identification of system parameter Alarm Indic Slow- Shut- 1 Control | Standby | Stop
down down Start

Short-circuit current | max | X

Overvoltage G X

Undervoltage G X

Phase unbalanced |

Protection of filter circuit trip |

Communication circuit, control circuits, power supplies, G X

watchdog of control system according to supplier’s design

Speed sensor system failure G X (1)

Overspeed | X

(1) Automatic switch-over to the redundant speed sensor system.

Table 8 : Converter cooling circuit

Symbol convention Automatic control
II:| = LHc:\Ellvrj’ TLH = ll__|c:\£/;vh|2\ll?l,h' G‘I =gi:10cliji€igll?arlmalarm Monitoring Motor Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- Shut- 1 Control | Standby | Stop
down down Start

Air cooling temperature high | R
Ventilation, fan failure G

X
Cooling pump pressure or flow low G R

X

Cooling fluid temperature high G
Leak of cooling medium G

X
Temperature sensor failure (short-circuit, open circuit, sup- G
ply failure)

Table 9 : Smoothing coil

Symbol convention Automatic control
|I:| = LHc:SVrj’ HLLH = |L_|c:3vh|2\ll?/!‘], GI =€Ji:1o(;5i3t:1arr1alarm Monitoring Motor Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- Shut- 1 Control | Standby | Stop
down down Start
Temperature of coil I, H R
I, HH

Air cooling temperature I, H
Ventilation fan failure G

X
Cooling pump pressure or flow low G R

X

Cooling fluid temperature high G
Leak of cooling medium G

X
Temperature sensor failure (short-circuit, open circuit, sup- G
ply failure)
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Table 10 : Propulsion electric motor

Symbol convention Automatic control
LH = L|_|c:\g/1\£1 TLH = I'__g\?\?lg\l/%h GI =gi:)(;5i3|ua;nalarm Monitoring Motor Aucxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic zgjv\:lvn gg\l;vtn Control Stg?adr:)y Stop
Automatic tripping of overload and short-circuit protec- G,H H
tion on excitation circuit
Loss of excitation G X
Winding current unbalanced G
Harmonic filter supply failure |
Interface failure with power management system | X
Earthing failure on stator winding and stator supply | R
Temperature of winding on phase 1, 2, 3 G R
I, H X
I, HH X
Motor cooling air temperature I,H R
Cooling pump pressure or flow G,L
X
X
Cooling fluid temperature G,H
Leak of cooling medium G
X
Temperature sensor failure (short-circuit, open circuit, G
supply failure)
Motor bearing temperature G,H R
Bearing lubrication oil pressure (for self-lubricated I, L
motor, when the speed is under the minimum RPM spec- X
ified by the manufacturer, shutdown is to be activated) X
Bearing lubrication oil pressure G, L
Turning gear engaged |
Brake and key engaged |
Shaft reduction gear bearing temperature I, H
Shaft reduction gear lubricating oil temperature I, H
Shaft reduction gear bearing pressure I, L
X

4.7 Auxiliary system
471  (1/1/2007)

Where standby machines are required for other auxiliary
machinery essential to propulsion, automatic change- over

devices shall be provided.

Change-over restart is to be provided for the following sys-

tems:
= cylinder, piston and fuel valve cooling

= cylinder cooling of diesel generating sets (where the cir-

cuit is common to several sets)
= main engine fuel supply

= diesel generating sets fuel supply (where the circuit is

common to several sets)
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= sea water cooling for propulsion plant
= hydraulic control of clutch, CPP or main thrust unit

4.7.2 When a standby machine is automatically started, an
alarm is to be activated.

4.7.3 When the propulsion plant is divided into two or
more separate units, the automatic standby auxiliary may be
omitted, when the sub-units concerned are fully separated
with regard to power supply, cooling system, lubricating
system etc.

4.7.4 Means shall be provided to keep the starting air pres-
sure at the required level where internal combustion
engines are used.
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4.7.5 Where daily service fuel oil tanks are filled automat-
ically, or by remote control, means shall be provided to pre-
vent overflow spillages.

4.7.6 Arrangements are to be provided to prevent overflow
spillages coming from equipment treating flammable lig-

uids.

4.7.7 Where daily service fuel oil tanks or settling tanks
are fitted with heating arrangements, a high temperature
alarm shall be provided.

4.7.8 For auxiliary systems, the following parameters,
according to Tab 11 to Tab 19 are to be monitored or con-
trolled.

Table 11 : Controllable pitch propeller

Symbol convention Automatic control
H = High, HH = High high, G= g_rou_p_alarm Monitoring
L =Low, LL =Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- | Shut- | Control | Standby | Stop
down down Start
Control oil temperature H R
Oil tank level R
L R-L X
Control oil pressure L
Pich position (1) H (2) (3) R
(1) Local manual control is to be available
(2) High difference from set point
(3) For feathering propellers, too high pitch value is also to give an alarm
Table 12 : Control and monitoring of auxiliary electrical systems
Symbol convention Automatic control
H = High, HH = High high, G= g_rou_p_alarm Monitoring
L =Low, LL =Low low, | = individual alarm Main Engine Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- Shut-| Control | Standby | Stop
down down Start
Electric circuit, blackout X
Power supply failure of control, alarm and safety system X
Table 13 : Incinerators
Symbol convention Automatic control
H = High, HH = High high, G= g_rou_p_alarm Monitoring
L =Low, LL =Low low, | = individual alarm Incinerator Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- Shut- | Control | Stand- | Stop
down down by Start
Combustion air pressure L X
Flame failure X X
Furnace temperature H X
Exhaust gas temperature H
Fuel oil pressure L
Fuel oil temperature or viscosity , where heavy fuel isused | H +L
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Symbol convention Automatic control
H = High, HH = High high, G= g_rou_p_alarm Monitoring B
L =Low, LL = Low low, | = individual alarm System Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic | Stow- | Shut- ) Control | Standby | Stop
down down Start
Fuel oil tank level, overflow H (1)
Air pipe water trap level on fuel oil tanks H (2)
Outlet fuel oil temperature H (4) X (5) X
Sludge tank level H
Fuel oil settling tank level H (1)
Fuel oil settling tank temperature H (3)
Fuel oil centrifugal purifier overflow H X
Fuel oil in daily service tank level L
Fuel oil daily service tank temperature H (3) X
Fuel oil in daily service tank level H (1)
(to be provided if no suitable overflow arrangement)
(1) Or sight-glasses on the overflow pipe.
(2) Or alternative arrangement as per Pt C, Ch 1, Sec 10.
(3) Applicable where heating arrangements are provided.
(4) Or low flow alarm in addition to temperature control when heated by steam or other media.
(5) Cut off of electrical power supply when electrically heated.
Table 15 : Lubricating oil system
Symbol convention Automatic control
H = High, HH = High high, G= g_rogp_alarm Monitoring 3
L =Low, LL = Low low, | = individual alarm System Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- shut- | Control | Standby | Stop
down down Start
Air pipe water trap level of lubricating oil tank H
See PtC, Ch 1, Sec 10
Sludge tank level H
Lubricating oil centrifugal purifier overflow H
(stop of oil supply) X
Table 16 : Hydraulic oil system
Symbol convention Automatic control
H = High, HH = High high, G= g_rogp_alarm Monitoring 3
L =Low, LL = Low low, | = individual alarm System Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Zl(?v\\,/vn jgwn Control Stg?ac:tby Stop
Pump pressure L+H
Service tank level L Q)

(1) The low level alarm is to be activated before the quantity of lost oil reaches 100 litres or 50% of the circuit volume , which-

ever is the lesser.
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Table 17 : Compressed air system

Symbol convention Automatic control
H = High, HH = High high, G= grogp alarm Monitoring 3
L =Low, LL =Low low, I = individual alarm System Auxiliary
X = function is required, R =remote
Identification of system parameter Alarm Indic va‘:lvn jgwn Control ;;a;g;t Stop
Air temperature at compressor outlet H
Compressor lubricating oil pressure (except where LL X
splash lubrication)
Control air pressure after reducing valves L+H R

X
Starting air pressure before main shut-off valve L (2) |local+R (1)

X

X X

Safety air pressure L+H

X

(1) Remote indication is required if starting of air compressor is remote controlled, from wheelhouse for example.
(2) For starting air, the alarm minimum pressure set point is to be so adjusted as to enable at least four starts for reversible propul-
sion engines and two starts for non-reversible propulsion engines.

Table 18 : Cooling system

Symbol convention
H = High, HH = High high, G = group alarm

Automatic control

A Monitoring .
L =Low, LL =Low low, | = individual alarm System Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- | Shut- | Control | Standby | Stop
down down Start

Sea water pump pressure or flow X X

L
Fresh water pump pressure or flow X X

L
Level in cooling water expansion tank L

Table 19 : Thrusters (1/7/2011)
Symbol convention Automatic control
H = High, HH = High high, G= g_rou_p_alarm Monitoring 3
L =Low, LL =Low low, | = individual alarm Thruster Auxiliary
X = function is required, R = remote
Identification of system parameter Alarm Indic Slow- | Shut- | Control | Standby | Stop
down down Start
Control oil pressure (preferably before cooler) L L
Oil tank level L
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4.8 Control of electrical installation

4.8.1 Where the electrical power can normally be sup-
plied by one generator, suitable load shedding arrangement
shall be provided to ensure the integrity of supplies to ser-
vices required for propulsion and steering as well as the
safety of the ship.

4.8.2 In the case of loss of the generator in operation, ade-
quate provision shall be made for automatic starting and
connecting to the main switchboard of a standby generator
of sufficient capacity to permit propulsion and steering and
to ensure the safety of the ship with automatic restarting of
the essential auxiliaries including, where necessary, sequen-
tial operations.

4.8.3 The standby electric power is to be available in not
more than 45 seconds.

4.8.4 If the electrical power is normally supplied by more
than one generator simultaneously in parallel operation,
provision shall be made, for instance by load shedding, to
ensure that, in the case of loss of one of these generating
sets, the remaining ones are kept in operation without over-
load to permit propulsion and steering, and to ensure the
safety of the ship.

4.8.5 Following a blackout, automatic connection of the
standby generating set is to be followed by an automatic
restart of the essential electrical services. If necessary, time
delay sequential steps are to be provided to allow satisfac-
tory operation.

4.8.6 Monitored parameters for which alarms are required
to identify machinery faults and associated safeguards are
listed in Tab 20. These alarms are to be indicated at the con-
trol location for machinery as individual alarms; where the
alarm panel with all individual alarms is installed on the
engine or in the vicinity, a common alarm in the control
location for machinery is required. For communication of
alarms detailed requirements are contained in [5].

5 Alarm system

5.1 General

5.1.1 A system of alarm displays and controls is to be pro-
vided which readily allows identification of faults in the
machinery and satisfactory supervision of related equip-
ment. This is to be arranged at the continuously manned
control station and at subsidiary control stations and as far
as practicable at the machinery local control position if any.
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In the latter case, a master alarm display is to be provided at
the main control station showing which of the subsidiary
control stations is indicating a fault condition.

5.1.2 Separation of monitoring and control systems is to be
provided.

5.1.3 The alarm system is to be designed to function inde-
pendently of control and safety systems, so that a failure or
malfunction of these systems will not to prevent the alarm
system from operating. Common sensors for alarms and
automatic slowdown functions are acceptable as specified
in each specific table.

5.1.4 For computer based system, redundancy will sat-
isfy [5.1.2] and [5.1.3].

5.1.5 The alarm system shall be continuously powered
and shall have an automatic change-over to a standby
power supply in the case of loss of normal power supply.

5.2 Alarm system design

5.2.1 The alarm system and associated sensors are to be
capable of being tested during normal machinery operation.

5.2.2 Insulation faults on any circuit of the alarm system
are to generate an alarm, when an insulated earth distribu-
tion system is used.

5.3 Machinery alarm system

5.3.1 The local silencing of the alarms in the continuously
manned central control station or subsidiary control stations
is not to stop the audible machinery space alarm.

5.3.2 As far as practicable, machinery faults are to be indi-
cated at the control locations for machinery.

5.4 Alarm system

5.4.1 The alarm system is to activate an audible and visual
alarm on the navigation bridge for any situation which
requires action by or the attention of the officer on watch.

5.4.2 Alarms associated with faults requiring speed reduc-
tion or automatic shutdown are to be separately identified
on the bridge.

5.4.3 Individual alarms are to be provided at the naviga-

tion bridge indicating any power supply failures of the
remote control of propulsion machinery.
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Table 20 : Auxiliary speed reciprocating I.C. engines driving generators (1/7/2011)

Symbol convention

H = High, HH = High high,
L =Low, LL = Low low,
X = function is required,

G = group alarm
| = individual alarm
R =remote

Monitoring

Automatic control

Engine Auxiliary

Identification of system parameter Alarm

Slow- Shut-
down down

Control | Stand- Stop

Indic by Start

Fuel oil viscosity or temperature before injection L+H

local

X (4)

Fuel oil pressure

local

Fuel oil leakage from pressure pipes H

Lubricating oil temperature H

Lubricating oil pressure L

local X

X (1)

Oil mist concentration in crankcase (2) H

Pressure or flow of cooling water, if not connected to L
main system

local

Temperature of cooling water or cooling air

local

Level in cooling water expansion tank, if not connected L
to main system

Engine speed

local

Fault in the electronic governor system

Level in fuel oil daily service tank

Starting air pressure

Exhaust gas temperature after each cylinder (3)

Common rail fuel oil pressure

|| I|—| | X| I

Common rail servo oil pressure

(1) Not applicable to emergency generator set.
(2) When required by Pt C, Ch 1, Sec 2, [2.3.5].

(3) For engine power above 500 kW/cyl.
(4) Only when HFO is used

One oil mist detector for each engine having two independent outputs for initiating the alarm and shut-down would satisfy the
requirement for independence between alarm and shut-down system.

6 Safety systems

6.1 General

6.1.1 Safety systems of different units of the machinery
plant are to be independent. Failure in the safety system of
one part of the plant is not to interfere with the operation of
the safety system in another part of the plant.

6.1.2 (1/7/2011)

In order to avoid undesirable interruption in the operation
of machinery, the system is to intervene sequentially after
the operation of the alarm system by:

= starting of standby units

« load reduction or shutdown, such that the least drastic
action is taken first.

A suitable alarm is to be activated at the starting of those
pumps for which automatic starting is required.
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6.1.3  (1/7/2011)

The arrangement for overriding the shutdown of the main
propelling machinery is to be such as to preclude inadvert-
ent operation; a suitable alarm is to be activated by their
operation.

6.1.4 Safeguard disactivation, if provided at the centralised
control position, is to be so arranged so that it cannot be
operated accidentally; the indication «safety devices off» is
to be clearly visible. This device is not to disactivate the
overspeed protection.

6.1.5 After stoppage of the propulsion engine by a safety
shutdown device, the restart is only to be carried out, unless
otherwise justified, after setting the propulsion bridge con-
trol level on «stop».
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7 Testing

7.1 General

7.1.1 Tests of automated installations are to be carried out
according to Pt C, Ch 3, Sec 6 to determine their operating
conditions. The details of these tests are defined, in each
case, after having studied the concept of the automated
installations and their construction. A complete test pro-
gram is to be submitted for approval and may be as follows:

7.1.2 The tests of equipment carried out alongside under
normal conditions of use include, for instance:

= the electrical power generating set
= the auxiliary steam generator
= the automatic bilge draining system

= automatic centrifugal separators or similar purifying
apparatus

= automatic change-over of service auxiliaries

= detection of high pressure fuel leaks from diesel gener-
ating sets or from flexible boiler burner pipes.

743 (1/7/2011)

Sea trials are used to demonstrate the proper operation of
the automated machinery and systems. For this purpose, for
instance, the following tests are to be carried out:

= Test of the remote control of propulsion:

- checking of the operation of the automatic control
system: programmed or unprogrammed starting
speed increase, reversal, adjusting of the propeller
pitch, failure of supply sources, etc.

- checking of the crash astern sequence, to ensure that
the reversal sequence is properly performed from
full away, the ship sailing at its normal operation
speed. The purpose of this check is not to control the
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nautical performances of the ship (such as stopping
distance, etc.)

- finally, checking of the operation of the whole instal-
lation in normal working conditions, i.e. as a gen-
eral rule without watch-keeping personnel for the
monitoring and/or running of the machinery during
4 h at least

- The following procedure may, for instance, be cho-
sen: «underway» during 3 h, then increasing to «full
ahead». Staying in that position during 5 min. Then
stopping for 15 min. Then, putting the control lever
in the following positions, staying 4 minutes in each
one: astern slow, astern half, astern full, full ahead,
half ahead, stop, full astern, stop, ahead dead slow,
half ahead, then increasing the power until «under-
way» position.

Test of the operating conditions of the electrical produc-

tion:

- automatic starting of the generating set in the event
of a blackout

- automatic restarting of auxiliaries in the event of a
blackout

- load-shedding in the event of generating set over-
load

- automatic starting of a generating set in the event of
generating set overload.

Test of fire and flooding system:

- Test of normal operation of the fire detection system
(detection, system faults)

- Test of detection in the scavenging air belt and boiler
air duct

- Test of the fire alarm system
- Test of protection against flooding.

Test of operating conditions, including manoeuvring, of
the whole machinery in an unattended situation for 4 h.
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SECTION 2 INTEGRATED AUTOMATION SYSTEMS

(AUT-IAS)

1 General

1.1 Application

1.1.1 The additional class notation AUT-IAS is assigned in
accordance with Pt A, Ch 1, Sec 2, [7.4.2] to ships fitted
with automated installations enabling periodically unat-
tended operation of machinery spaces and additionally with
integrated systems for the control, safety and monitoring of
platform systems.

This notation is assigned when the requirements of this Sec-
tion are complied with in addition to those of Sec 1 for the
assignment of the notation AUT-QAS.

1.1.2 The design of automation systems, including com-
puter based systems when applicable, is to be such that
even when a single failure occurs in the system up to field
I/O excluded a secondary independent means is available
to restore the functionality of the service.

1.1.3 The need of redundancy of subsystems, 1/O sensors
and final actuators is to be evaluated on a case by case
basis.

2 Documentation

2.1 Documents to be submitted

2.1.1 In addition to the those mentioned in Pt C, Ch 3,
Sec 1, Tab 1 and Sec 1, Tab 1, documents listed in Tab 1 are
to be submitted.

Table 1 : Documents to be submitted

No | I/A (1) Document
1 | Block diagram of the integrated computer
based systems

2 A FMEA study

2 | Description of the data transmission protocol

3 | Description of the auto-diagnosis function
(1) A:to be submitted for approval

I: to be submitted for information.

3 Design requirements

3.1 General

3.1.1 The computer network is to be capable of supporting
all the integrated subsystems ensuring the minimum perfor-
mance required in Pt C, Ch 3, Sec 3.
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3.1.2 Consequences of a possible fault are to be taken into
account. Normally, no consideration is given to defects
occurring simultaneously; however in the case of defects
which would remain undetected, it might be necessary to
take into consideration the adding of several independent
defects.

3.1.3 Necessary arrangements are to be made to avoid
interaction between the various automatic control circuits
in the event of a fault in one of them (e.g. galvanic separa-
tion of automatic control electric circuits or earth leak mon-
itoring device with possibility of disconnecting the faulty
circuit, keeping the others in service).

3.1.4 Arrangements are to be made to avoid self-oscilla-
tion of these automatic control devices; their natural fre-
quencies are to be sufficiently far from those of the
controlled installation to avoid resonance.

3.1.5 Sequential controls are to ensure checking of the
condition necessary for automatic starting of main and aux-
iliary machinery. If one of these conditions is not fulfilled,
the starting process is to be locked. A new starting attempt
may be allowed only after returning to a steady and safe
position.

3.1.6 To determine the operating conditions of the
sequences, transducers are to check the parameter resulting
from each step. The use of simple time delays for con-
trolling the sequences is to be limited to cases where they
can previously be clearly defined.

3.2 Integrated computer based systems

3.21 The following requirements apply in addition to
those in Pt C, Ch 3, Sec 3 and Sec 1.

3.2.2 In addition to the requirements of Pt C, Ch 3, Sec 3
the computer network is to be single fault tolerant.

3.2.3 The integrated automation system is to be designed
such that the subsystem is still operating in the case of loss
of transmission of the network.

3.2.4 A document is to be issued when a modification of
the configuration of the integrated system is carried out.

3.2.5 In case of failure of one computer server on which
software is resident, at least another computer server is to
be available.

3.2.6 In the case of failure of one workstation, the corre-
sponding functions are to be possible from at least another
work station in the same location, without a stop of the sys-
tem in operation.

Naval Ships - Tasneef Rules 2025



4 Testing

4.1 Additional testing

4.1.1 In addition to those required in Sec 1, the following

additional tests are to be carried out along side or at sea

where necessary:

= checking of the fire detection system

= checking of the proper operating condition of the inte-
grated computer based systems used for monitoring,
control and safety and in particular:
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visual inspection

functional operation of workstation
transfer of control of workstation
inhibition function of alarms

alarm acknowledgement procedure

simulation of internal and external failure of the
integrated system, including loss or variation of
power supply

wrong data insertion test.
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MONITORING EQUIPMENT (MON)

SECTION 1 MON-SHAFT-WATER
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SECTION 1

1 General

1.1 Applicability

1144 (1/7/2011)

The additional class notation MON-SHAFT-WATER is
assigned, in accordance with Pt A, Ch 1, Sec 2, [6.5.2], to
ships complying with the requirements of this Section.

1.1.2  (1/7/2011)

This notation is assigned only to ships having tailshafts
arranged with water lubricated synthetic bearings (includ-
ing rubber, resin and plastic), a corrosion resistant bronze
liner, copper-nickel liner or cladding or a nickel alloy clad-
ding in way of all bearings and between bearings, when the
area between bearings cannot be inspected without with-
drawal of shaft (e.g in sterntube).

When the area between bearings can be inspected without
withdrawal of shaft, this may be protected against contact
with seawater by a coating.

14.3  (1/7/2011)

The assignment of this notation allows a reduced scope for
complete tailshaft surveys; see Pt A, Ch 2, Sec 2, [5.5.4].
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MON-SHAFT-WATER

2 Requirements for the issuance of the
notation

2.1 Arrangement

211 (1/7/2011)

In order for the notation MON-SHAFT-WATER to be granted

the bearings are to be arranged with:

= facilities for measurement of bearing wear down,

= at least one position sensor for the aft bearing and all
other bearings which are not accessible when the ship is
afloat, giving alarm in case of bearing wear down
exceeding a predetermined threshold; an alarm is to be
activated in the event of failure of the position sensor
circuit

= continuous monitoring of the lubricating water flow of
the bearings (excluding strut bearings).

2.2 Records

2.21 (1/7/2011)
The lubricating water flow, weardown threshold and failure
alarms are to be recorded and relevant list is to be kept
available on board.
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MANOEUVRABILITY (MANOVR-MIL)

HELICOPTER DECK (HELICOPTER)

EQuIPMENT (MOORING)

LIFTING APPLIANCES (LA)

ITALIAN NAVY STANDARD (MMI-STD)

ENHANCED DAMAGE STABILITY (EDMS)

SEA AND AIR PoLLUTION PREVENTION (GREEN PLUS MIL)

BAsSIC AND ADDITIONAL SYSTEMS, COMPONENTS AND
PROCEDURAL MEANS TO EVALUATE THE SHIP'S
ENVIRONMENTAL INDEX AS PER THE GREEN PLUS MiL
NOTATION
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SECTION 1

1 General
1.1 Introduction
1.1.1  Ship manoeuvrability

The manoeuvrability of a ship include the stability of a
steady state motion with "fixed controls" as well as the time
dependent responses that result from the control actions
used to maintain or modify steady motion, make the ship
follow a prescribed path or initiate an emergency manoeu-
vre.

1.1.2 Manoeuvrability criteria (1/7/2011)

Some of the control actions are considered to be especially
characteristic of ship manoeuvring performance and there-
fore are required to meet a certain standard.

In the following a set of manoeuvring criteria, suitable for
high performance military vessels, is given. By documenting
compliance with these criteria the Society can release the
additional class notation MANOVR-MIL.

1.1.3  Verification approach (1/7/2011)

It is a basic requirement that compliance with manoeuvra-
bility criteria is to be demonstrated by full scale trials. The
additional notation MANOVR-MIL can only be released
when complete compliance with the relevant criteria has
been demonstrated by means of full-scale trials.

1.1.4 Application (1/7/2011)

The following sections apply to all vessels irrespectively of
their length.

2 Manoeuvrability criteria

2.1 Standard manoeuvres

211 Terminology

The standard manoeuvres and associated terminology are
as defined below:

a) Test speed (V) is a speed of at least 90% of the ship's
speed corresponding to 85% of the maximum engine
output.

b) Turning circle manoeuvre is the manoeuvre to be per-
formed to both starboard and port with 35° rudder angle
or the maximum rudder angle permissible at the test
speed, following a steady approach with zero yaw rate.

¢) Advance is the distance travelled in the direction of the
original course of the midship point of a ship from the
position at which the rudder order is given to the posi-
tion at which the heading has changed 90° from the
original course.
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MANOEUVRABILITY (MANOVR-MIL)

d) Tactical diameter is the distance travelled by the mid-

=

ship point of a ship from the position at which the rud-
der order is given to the position at which the heading
has changed 180° from the original course. It is meas-
ured in a direction perpendicular to the original heading
of the ship.

Zig-zag test is the manoeuvre where a known amount of
helm is applied alternately to either side when a known
heading deviation from the original heading is reached.

10°/10° zig-zag test is performed by turning the rudder
alternately 10° to either side following a heading devia-
tion of 10° from the original heading in accordance
with the following procedure:

= after a steady approach with zero yaw rate, the rud-
der is put over to 10° to starboard/port (first execute);

= when the heading has changed to 10° off the origi-
nal heading, the rudder is reversed to 10° port/star-
board (second execute);

= after the rudder has been turned to port/starboard,
the ship will continue turning in the original direc-
tion with decreasing turning rate. In response to the
rudder, the ship should then turn to port/starboard.
When the ship has reached a heading of 10° to
port/starboard of the original course the rudder is
again reversed to 10° to starboard/port (third exe-
cute).

The first overshoot angle is the additional heading devi-
ation experienced in the zig-zag test following the sec-
ond execute.

The second overshoot angle is the additional heading
deviation experienced in the zig-zag test following the
third execute.

20°/20° zig-zag test is performed using the procedure
given for the 10°/10° zig-zag test, using 20° rudder
angles and 20° change of heading.

Full astern stopping test determines the track reach of a
ship from the time of an order of full astern is given until
the ship stops in the water.

Track reach is the distance along the path described by
the midship point of a ship measured from the position
at which an order for full astern is given until the ship
stops in the water.

Inherent dynamic stability; a ship is dynamically stable
on a straight course if it, after a small disturbance, soon
will settle on a new straight course without any correc-
tive rudder.

Pull-out manoeuvre determines the ships dynamic sta-
bility. After the completion of the turning circle test the
rudder is returned to the midship position and kept there
until a steady turning rate is obtained.
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If the ship is stable the rate of turn will decay to zero for
turns to both port and starboard. If the ship is unstable
then the rate of turn will reduce to some residual rate of
turn.

2.2 Criteria

2.2.1 The criteria related to the MANOVR-MIL notation
are given in Tab 1.

Table 1 : Manoeuvrability criteria

Test Criteria

Turning circle manoeuvre
« Advance 45L
« Tactical diameter 50L

Initial turning ability With the application of 10°
rudder angle to port/star-
board, the ship should not
have travelled more than 2,5L
by the time the heading angle
has changed by 10° from the

original heading.

10°/10° zig-zag test First overshoot angle should
not exceed 10°;

Second overshoot angle
should not exceed the above

by more than 15°.

20°/20° zig-zag test First overshoot angle should

not exceed 20°.

The track reach in full astern
stopping test should not
exceed 7L.

Stopping ability

Dynamic stability, pull-out | After the completion of the
test turning circle test the rudder
is returned to the midship
position and kept there until a
steady turning rate is
achieved. This turning rate
should be zero.

3 Full scale trials

3.1 General

3.1.1  Scope of trials (1/7/2011)

Full scale trials must be carried out in order to demonstrate
that a vessel complies with the manoeuvring criteria given
in [2.2].

3.2 Trials conditions

3.21 General

In order to evaluate the performance of a ship, manoeuvring
trials should be conducted to both port and starboard and at
conditions specified below:

a) deep, unrestricted water,
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b) calm environment,
c) full or operational load, even keel condition,
d) steady approach at the test speed.

The above conditions are further described in the following
sections.

3.2.2 Deep, unrestricted water

Manoeuvrability of a ship is strongly affected by interac-
tions with the bottom of the waterway, banks and passing
vessels. Trials should therefore be carried out in deep,
unconfined but sheltered waters. Following minimum
requirement to the water depth applies:

= The water depth should exceed four times the mean
draught of the vessel.

3.2.3 Environmental conditions

Trials should be carried out in the calmest weather condi-
tions possible. Wind, waves and current can significantly
affect trials results, having a more pronounced effect on
smaller ships. Trials are to be conducted in conditions
within the following limits:

a) Wind: Not to exceed Beaufort 4 (<7m/s).
b) Wave: Not to exceed sea state 3 (Hg < 1.25m).

c) Current: Uniform only.

The environmental conditions should be carefully recorded
before and after trials so that corrections of the trials results
can be applied. Corrections according to IMO
MSC/Circ.644, section 3.4.2, of June 6, 1994 may be
applied. As a minimum following environmental data must
be recorded:

a) Water depth.

b) Waves: The sea state should be noted. If there is a swell,
period and directions must be noted.

c) Current: The trials should be conducted in a well sur-
veyed area and the condition of the current noted from
relevant hydrographical data. Correlation shall be made
with the tide.

d) Weather conditions, including visibility, should be
observed and noted.

3.24 Loading condition

The manoeuvring trials should be carried out in following
loading conditions:

= Auxiliary ships: Full load condition.
= Front and second line ships: Operational condition.

3.2.5 Steady approach

Prior to the start of the manoeuvring test the vessel must
perform an approach run. The approach run means that
below conditions must be fulfilled for at least two minutes
preceding the test:

a) The ship speed must be steady and equal to the test
speed, defined in [2.2.1].

b) The heading should be constant and preferably head to
the wind.

¢) Engine control setting to be kept constant.
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3.3 Trials to be carried out 3.4 Documentation to be submitted
3.1 neral . L .
3.3 Genera . . . 3.4.1 The following documentation is to be submitted:
In order to demonstrate compliance with the manoeuvring
criteria, following full scale trials are to be carried out: « For information, before the execution of the sea trials:
e Turning circle manoeuvre. Sea trials specifications.

= 10° zig-zag manoeuvre.
= 20° zig-zag manoeuvre.
= Stopping test.

= Pull-out manoeuvre.

= For approval, report on the sea trials results.

All trials must be carried out according to the descriptions
in IMO MSC/Circ.644, 6 June, 1994.
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SECTION 2

1 General

1.1 Application

111 (1/1/2017)

The requirements of this Section apply to areas equipped for
the landing, take-off of helicopters and parking, and
located on a weather deck or on a platform permanently
connected to the hull structure.

1.1.2  (1/1/2017)

Ships complying with the requirements of this Chapter are
eligible for the assignment of the additional class notation
Helicopter as defined in Pt A, Ch 1, Sec 2, [7.6.2].

113  (1/1/2017)

Ships dealt with in this Chapter are to comply with the
requirements stipulated in Parts A, B, C of the Rules and

HELICOPTER DECK (HELICOPTER)

Part D of the Rules for the Classification of Ships, as appli-
cable and with the requirements of this Chapter, which are
specific to helicopter deck.

1.1.4  (1/1/2017)

In general, the construction of the helicopter decks shall be
of steel; the use of aluminium or other low melting point
metal construction will be specially considered by the Soci-
ety.

1.2 Documents to be submitted

124 (1/1/2017)

The documents listed in Tab 1 are to be submitted to the
Society.

Table 1 : Documents to be submitted (1/1/2017)

No. I/A (1) Document (2)

1 | General plans showing the position of ship's spaces and flight-deck, refuelling and de-refuelling
stations and JP5-NATO(F44) pump rooms, helicopter and aircraft positions, take off areas, landing
areas, as well as spaces dedicated to fire-extinguishing units (as applicable)

2 | Main characteristics of helicopter intended to use the helideck (main dimensions, mass and center
of gravity, and tyre prints)

3 A General plan showing the markings to be fitted on the helideck

4 A Structural plans of the helideck also showing the connection of the helideck with the unit's hull

5 A Diagram of the fuel supply system

6 A Structural fire protection, showing the purpose of the various spaces, adjacent helideck & helideck
facilities and the fire rating of relevant bulkheads and decks

(1) A:to be submitted for approval
| : to be submitted for information
(2) Plans are to be schematic and functional and to contain all information necessary for their correct interpretation and verifica-
tion, such as:
= structural scantling
= service pressures
= capacity and head of pumps and compressors, if any
= materials and dimensions of piping and associated fittings
= volumes of protected spaces, for gas and foam fire-extinguishing systems
= surface areas of protected zones for automatic sprinkler and pressure water-spraying, low expansion foam and powder fire-
extinguishing systems
All or part of the information may be provided, instead of on the above plans, in suitable operating manuals or in specifications
of the systems.
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No. I/A (1) Document (2)
7 A Natural and mechanical ventilation systems of helideck facilities (including ventilation systems
serving hazardous spaces) showing:
= position of vent inlets and outlets;
= penetrations on "A" class divisions;
= location of dampers;
= means of closing;
= arrangements of air conditioning rooms;
= location of fan controls;
= air changes per hour (where requirements for air changes per hour are set)
8 A Automatic fire detection systems
9 A Diagram of low expansion foam fire-extinguishing systems for flight-deck
10 A Fire-fighting equipment and firemen's outfits
11 A Plan of hazardous areas relevant to hangar and refuelling installations
12 A Documents giving details of types of cables and safety characteristics of the equipment installed in
the hazardous areas mentioned in 11 above
13 All Characteristics and calculations for fixed manoeuvring system, if fitted

(1) A:to be submitted for approval
| : to be submitted for information

tion, such as:
= structural scantling

= service pressures
= capacity and head of pumps and compressors, if any

extinguishing systems

of the systems.

(2) Plans are to be schematic and functional and to contain all information necessary for their correct interpretation and verifica-

= materials and dimensions of piping and associated fittings
= volumes of protected spaces, for gas and foam fire-extinguishing systems
= surface areas of protected zones for automatic sprinkler and pressure water-spraying, low expansion foam and powder fire-

All or part of the information may be provided, instead of on the above plans, in suitable operating manuals or in specifications

2 Helideck lay-out

2.1 General

214 (1/1/2017)

The construction of the helidecks is to be of steel or other
equivalent metallic materials, i.e. any non-combustible
metallic material which, by itself or due to insulation pro-
vided (e.g. aluminium alloy with appropriate insulation),
has structural and integrity properties equivalent to steel at
the end of the applicable exposure to the standard fire test
(see Note 1). Where the Society permits aluminium or other
low melting point metal construction, items [8.1.1] a) to c)
are also to be taken into account.

Note 1: Refer to the "International Code for Application of Fire Test
Procedures" (FTP Code), as adopted by the Maritime Safety Com-
mittee of IMO by Resolution MSC.61 (67), as may be amended by
IMO.
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2.2 Definitions

224 (1/1/2017)

a) ”For the purpose” of this section, helideck is a purpose-
built helicopter landing area located on a ship including
all structure, fire-fighting appliances and other equip-
ment necessary for the safe operation of helicopters.

b) Helicopter facilities is a helideck including any refuel-
ling and hangar facilities.

”Diameter (d)” means the overall length of the helicopter

with the rotors turning. The maximum value of ”d” will

depend on the type and size of the helicopter. This is to be

agreed by the Society taking into account the particulars of

the ship and its area of operation.

2.3 Landing area

2.3.1 General (1/1/2017)

Unless otherwise stated by the Naval Authority, the arrange-
ment of helicopter deck is to be in accordance with the
present paragraph.
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Figure 1 : Landing area layout (1/1/2017)

The diameter in metres

of the clear zone(D) and

aiming circle (0,5D)
N respectively to be
marked in white figures
at each of the points
shown so as to be easily
visible to the helicopter
pilot

A

A

A

2.3.2 Aiming circle (touchdown zone) (1/1/2017)

The aiming circle is an area concentric to the centre of the
clear zone and has a diameter half that of the clear zone
itself. The circle is to accommodate with safety the landing
gear of helicopters for which it is intended and, if possible,
be completely obstruction-free. If there are unavoidable
obstructions, they are to have rounded edges capable of
being traversed without damaging the landing gear of a hel-
icopter, and are to be no higher than 0,1 m.

The aiming circle is to be completely covered with a matt
anti-slip surface painted in a dark non-reflecting colour
which contrasts with the other deck surfaces. Its circumfer-
ence is to be marked with a yellow line 0,2 m wide, with
the diameter in metres of the aiming circle clearly indicated
in white figures at four points in the circumference line as
shown in Fig 1.

The letter "H' is to be painted at the centre of the aiming cir-
cle in 0,4 m wide white lines forming a letter of dimensions
3,6x1,8m.
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No obstruction higher ... 0,1 metre
Background painted in contrasting dark non-reflecting colour.
“H” painted in white 0,4 metre wide lines
Circumference painted in yellow 0,2 metre wide line

«4——  CLEARZONE ——
(Diameter D)
No obstruction higher than 0,25 metre.
Circumference painted in yellow 0,2 metre wide line

MANOEUVRING ZONE >

(Diameter 1,3D minimum)
Maximum height of obstruction to be in proportion to distance
from circumference of clear zone and never more than 1,25 metre.
Circumferenze painted in yellow 0,2 metre wide broken line |

CLEAR ZONE EXTENDED AT SHIP'S SIZE —>I

MANOEUVRING ZONE EXTENDED AT SHIP’S SIDE

y

2.3.3 Clear zone (1/1/2017)

The diameter of the clear zone will depend upon the availa-
ble landing area. The clear zone is however to be as large as
practicable recognizing that its diameter D is to be greater
than the overall length, with rotors turning, of the biggest
helicopter designed to use the landing area (d).

The circumference of the clear zone is to be marked by a
yellow line of 0,2 m width, with the diameter D in metres
indicated in white figures at points in the circumference line
as shown in Fig 1.

There are to be no fixed obstructions in the clear zone
higher than 0,25 m.

2.3.4 Manoeuvring zone (1/1/2017)

The maneuvering zone of the landing area extends the area
in which a helicopter may maneuver with safety by enlarg-
ing, to a diameter of at least 1,3D, the area over which the
rotors of the helicopter may overhang without danger from
high obstructions.
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If it is impossible to remove all obstructions from the
manoeuvring zone, a graduated increase in the permitted
height of obstructions, from 0,25 m at the circumference of
the clear zone to a maximum of 1,25 m at the circumfer-
ence of the manoeuvring zone, is acceptable. However,
such height above 0,25 m is not to exceed a ratio of one to
two in relation to the horizontal distance of the obstruction
from the edge of the clear zone (see Fig 2). All obstructions
in the manoeuvring zone are to be clearly marked in con-
trasting colours.

To assist the helicopter pilot in his positioning, the circum-
ference of the manoeuvring zone is to be indicated by a
broken yellow line of 0,2 m width (see Fig 1).

2.3.5 Use of landing area for other

purposes (1/1/2017)
It is considered that helicopter landing areas may be used
for other purposes in normal circumstances. In the event of
need, it is to be possible to clear this area readily.

PtE, Ch 4, Sec 2

2.3.6 Night operations: Lighting (1/1/2017)

Adequate lighting is to be arranged for the landing area in
such a way to not be directed towards the helicopter and to
not interfere with Night Vision Goggles.

In addition, illumination is to be provided for obstructions
in the manoeuvring zone and for adjacent superstructures.

2.3.7 Drainage system (1/1/2017)
Gutter-ways of adequate height and a drainage system are
to be provided on the periphery of the helideck.

Drainage facilities are to be provided for railways and other
recess (e.g. landing grid) in helicopter deck.

Drainage facilities in way of helidecks shall be constructed
of steel and lead directly overboard independent of any
other system and designed so that drainage does not fall on
to any part of the ship.

Provision are to be taken to avoid liquids to enter into the
ship or in the hangar through tracks for helicopter handling.

Figure 2 : Landing area - permitted height of obstructions (elevation) (1/1/2017)

—

|
[
Graduated :

A

3 Structural design and scantling

3.1  General and symbols

3.1.1  General (1/1/2017)
Local deck strengthening is to be fitted at the connection of
diagonals and pillars supporting platform.

3.1.2  Symbols (1/1/2017)

Wy Maximum weight of the helicopter, in t

g . Gravity acceleration, in m/s?

Ry : Minimum yield stress, in N/mm?, of the mate-
rial, to be taken equal to 235/k N/mm?, unless
otherwise specified

k : material factor for steel, defined in Pt B, Ch 4,

Sec 1, [2.3].
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3.2 Design loads

3.21 General (1/1/2017)

The characteristics of the helicopters intended to use the
helideck, i.e. main dimensions, mass and centre of gravity,
and tyre prints, are to be provided by the designer.

3.2.2 Landing area located on a weather
deck (1/1/2017)

The following loads are to be considered for the scantlings
of the helicopter deck:

landing load defined in [3.4],
garage load, if any, defined in [3.5],

« loads due to ship accelerations and wind defined in
[3.6].
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3.2.3 Landing area located on a platform (1/1/2017)

The following loads are to be considered for the scantlings
of the helicopter deck:

= sea pressure defined in [3.3],
= landing load defined in [3.4],
= garage load, if any, defined in [3.5],

= loads due to ship accelerations and wind on platform
supporting structures defined in[3.6].

3.2.4 Helicopter having landing devices other than
wheels (1/1/2017)

In the case of a deck or a platform intended for the landing
of helicopters having landing devices other than wheels
(e.g. skates), the landing load, the emergency landing load
and the garage load, if any, will be examined by the Society
on a case-by-case basis.

3.2.5 Fixed Manoeuvring system loads (1/1/2017)

The manoeuvring system load, defined in [3.7], is to be
considered for the scantlings of the helicopter manoeuvring
track.

3.3 Sea pressure

331 (1/1/2017)

The sea pressure acting on a landing platform is to be
obtained according to Pt B, Ch 5, Sec 5, [2.1.2].

3.4 Landing load

344 (1/1/2017)

The landing load transmitted through one tyre to the deck or
the platform is to be obtained, in kN, from the following for-
mula:

Fer = 0,75W,,
342  (1/1/2017)

Where the upper deck of a superstructure or deckhouse is
used as a helicopter deck and the spaces below are quar-
ters, the bridge, control room or other normally manned
service spaces, the value of the landing load defined in
[3.4.1] is to be multiplied by 1,15.

3.5 Garage load

354  (1/1/2017)

Where a garage zone is fitted in addition to the landing
area, the still water and inertial forces transmitted through
the tyres to the deck or the platform in the garage zone are
to be obtained, in kN, as specified in Pt B, Ch 5, Sec 6,
[6.1.1], where M is to be taken equal to 0,5 W,,.

3.6 Forces due to ship accelerations and
wind
3.6.1  (1/1/2017)

The still water and inertial forces applied to the deck or the
platform are to be determined on the basis of the forces
obtained, in kN, as specified in Tab 2.
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3.7 Fixed Manoeuvring system load

3.7 (1/1/2017)

Where a fixed manoeuvring system is fitted, the inertial
forces transmitted through the track to the deck in the
manoeuvring zone are to be obtained by seakeeping analy-
sis taking into account the operative limits of the system.

3.7.2  (1/1/2017)

The functional load due to the manoeuvring, to be specified
by the system Manufacturer, is to be considered for the
scantlings of the helicopter manoeuvring track.

3.8 Net scantling

3.84  (1/1/2017)

As specified in Pt B, Ch 4, Sec 2, [1], all scantlings referred
to in this Section are net, i.e. they do not include any mar-
gin for corrosion.

The gross scantlings are obtained as specified in Pt B, Ch 4,
Sec 2, [1].

3.9 Plating
3.9.1 Load model for landing area located on a
weather deck (1/1/2017)

The following loads transmitted by tyre prints are to be con-
sidered:

= landing load, as defined in [3.4],

= garage load, if any, as defined in [3.5].

3.9.2 Load model for landing area located on a
platform (1/1/2017)

The following loads are to be considered independently:

= sea pressure, as defined in [3.3],

loads transmitted by tyre prints,

landing load, as defined in [3.4],

= garage load, if any, as defined in [3.5].

3.9.3 Plating subjected to sea pressure (1/1/2017)

The net thickness of the landing area plating subjected to
sea pressure is to be not less than that obtained from the for-
mulae in Pt B, Ch 7, Sec 1, [3].

3.9.4 Plating subjected to landing load or garage
load (1/1/2017)

The net thickness of the landing area plating subjected to
landing load or garage load, if any, transmitted by tyre
prints, is to be not less than that obtained from the formulae
in Pt B, Ch 7, Sec 1, [4.3], considering the wheeled load as
being calculated according to [3.9.1] or [3.9.2], as applica-
ble.

Where the print area is not specified by the Designer, a
300x300 mm print area is to be taken into account.
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Table 2 : Still water and inertial forces (1/1/2017)

Ship condition Load case Still water force Fg and inertial force Fyy, in kN
Still water condition Fs = (Wy + Wp)g
Upright condition “a” No inertial force
“b” Fwx = Wy + W) ay, + 1,2 Agy in x direction
Fwz = (Wy + W) azy in z direction
Inclined condition (negative roll angle) “c” Fwy = Cea(Wy + W) ay, + 1,2 Ay iny direction
“d” Fwz = Cea(Wy + Wp) az, in z direction
Note 1:
W, structural weight of the platform, in t, to be evenly distributed, and to be taken not less than the value obtained from the
following formula:
W, =0,2 A4
Ay area, in m?, to be obtained projecting on A horizontal plane parallel to the summer load waterline the entire landing
area considering also possible helideck supporting structures outside the landing area
a,q, 8,1 accelerations, in m/s?, determined at the helicopter centre of gravity for the upright ship condition, and defined in Pt B,
Ch 5, Sec 3, [3.4]
Ay,, Az accelerations, in m/s?, determined at the helicopter centre of gravity for the inclined ship condition, and defined in Pt B,
Ch 5, Sec 3, [3.4]
Anx area, in m?, to be obtained projecting on a transversal plane perpendicular to the summer load waterline the helideck
supporting structures (including the helideck platform)
Any area, in m?, to be obtained projecting on a longitudinal plane parallel to the centreline plane of the ship the helideck

supporting structures (including the helideck platform)

Cea : Combination factor, to be taken equal to:
e Cga=0,7 for load case “c”
e Cg,=1,0for load case “d”

3.10 Ordinary stiffeners

3.10.1 Load model for landing area located on a
weather deck (1/1/2017)

The following loads are to be considered independently:
= landing load defined in [3.4],
= garage load, if any, defined in [3.5],

= loads due to ship accelerations and wind defined in
[3-6],
= fixed manoeuvring system load, as defined in [3.7].

3.10.2 Load model for landing area located on a
platform (1/1/2017)

The following loads are to be considered independently:
= sea pressure, as defined in [3.3],

= loads transmitted by tyre prints,

= landing load defined in [3.4],

= garage load, if any, as defined in [3.5],

< loads due to ship accelerations and wind defined in
[3.6].

3.10.3 Normal and shear stresses (1/1/2017)

Normal and shear stresses induced by loads and pressures

in an ordinary stiffener are to be obtained according to:

 PtB, Ch7, Sec2, [3.4] for an ordinary stiffener sub-
jected to sea pressure,

e PtB, Ch7, Sec2, [3.5] for an ordinary stiffener sub-
jected to loads transmitted by tyre prints.
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3.10.4 Checking criteria (1/1/2017)

It is to be checked that the normal stress ¢ and the shear
stress t calculated according to [3.10.3], are in compliance
with the following formulae:

YRYm

0,5—Ry—>r

YRYm
where:

Ym : partial safety factor covering uncertainties on
the material, to be taken equal to 1,02

TR . partial safety factor covering uncertainties on
the resistance to be taken equal to 1,15.

3.11 Primary supporting members

3.11.1 Load model for landing area located on a
weather deck (1/1/2017)

The following loads are to be considered independently:
= loads transmitted by tyre prints,

= landing load defined in [3.4],

= garage load, if any, defined in [3.5],

« loads due to ship accelerations and wind defined in
[3.6],

= fixed manoeuvring system load, as defined in [3.7].
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3.11.2 Load model for landing area located on a
platform (1/1/2017)

The following loads are to be considered independently:
= sea pressure, as defined in [3.3],

= loads transmitted by tyre prints,

= landing load defined in [3.4],

= garage load, if any, defined in [3.5],

= loads due to ship accelerations and wind defined in
[3.6].

3.11.3 Normal and shear stresses (1/1/2017)

Normal and shear stresses induced by loads and pressures

in a primary supporting member are to be obtained accord-

ing to Pt B, Ch 7, App 1, [5], considering:

e o =max (o, 0,) and t = 145, for analyses based on finite
element models,

e o= c;and 1 =14, for analyses based on beam models.

3.11.4 Checking criteria (1/1/2017)

It is to be checked that the normal stress and the shear
stress calculated according to [3.11.3], are in compliance
with the following formulae:

Ym . partial safety factor covering uncertainties on
the material, to be taken equal to 1,02

YR : partial safety factor covering uncertainties on
the resistance to be taken equal to 1,15.

4 Finite element models

41

411 (1/1/2017)

In lieu of the requirements provided in [3.9] and [3.10],
scantling of plating and ordinary stiffeners may be carried
out by means of analysis based on finite element models of
the deck.

The loads to be applied are those indicated above.

It is to be checked that the normal stress and the shear
stress calculated according to [3.11.3], are in compliance
with the following formulae:

= plating:
R,Co>a

where:

Co : is a deck function coefficient that takes into
account a certain amount of allowable per-
manent set; C, is to be taken equal to or
greater than 1 and its value is to be agreed
by the Society .
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« ordinary stiffeners:

Ym - partial safety factor covering uncertainties on
the material, to be taken equal to 1,02
vr . partial safety factor covering uncertainties on
the resistance to be taken equal to 1,15.
Where a fixed manoeuvring system is fitted, in addition to
the loads defined in [3.7] a clearance check is to be carried
out in the worst operative condition.

The hull system deformation has not to exceed the geomet-
rical functional clearance of the fixed manoeuvering system
defined by the manufacturer.

In addition the stress is to be in the elastic range.
5 Use of other recognised standards

5.1

5.1.1 (1/1/2017)

In lieu of the requirements of [3], scantling of helicopter

deck may be carried out in accordance with the procedure

of the Design Data Sheet, DDS 130-2 (Structural Analysis of

Helicopter Flight and Hangar Decks) of the US Navy pro-

vided that the following information on the helicopter are

available:

= Helicopter weights (maximum load Wm and parking
load Wp) and relevant centre of gravity

= Helicopter gear reaction (recommended; if not available
to be assumed 2,67 Wm)

= Helicopter sail area and relevant centre of pressure

= Tyre footprint variation against load

= Tiedown and/or RAST layout.

The ship motion force in storm seas may be calculated in
accordance with Pt B, Ch 5, Sec 6, [4.1.2], where M is to be
taken equal to the gear reaction on the tyre(s) under exami-
nation; otherwise, ship motion forces may be calculated by
means of ad-hoc sea-keeping calculation performed in

accordance with the requirements for the assignment of the
additional class notation SEA-KEEP-FLY.

Other recognised standards will be considered by the Soci-
ety on a case by case basis.

6 Helicopter refuelling and hangar
facilities

6.1 Fuel storage system

6.1.1 Storage area (1/1/2017)

The fuel oil for refuelling helicopters shall either have a
flash point greater than 60°C, or be JP5-NATO (F44).
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Such fuel shall be stored in structural tanks as required in
Part C, Chapter 1 for ship fuel oil systems.

The helicopter fuel oil system components shall be as
remote as practicable from accommodation spaces and
escape route.

The helicopter fuel oil pumps shall be fitted in ship fuel oil
pump room and be capable of being automatically started
from helicopter refuelling station by the refuelling device.

The fuel pumping system shall incorporate a device which
will prevent over-pressurization of the delivering hose.

Fixed arrangements are to be provided at the refuelling sta-
tion for filtering and sampling.

6.1.2 Fuel tanks (1/1/2017)

Tanks and associated equipment are to be protected against
physical damage and from a fire in an adjacent space or
area.

JP5 fuel tanks shall be separated from machinery spaces,
accommodations and service spaces, drinking water and
provisions intended for human consumption, by a coffer-
dam, a void space, a void tank or any other space of same
nature.

Where accommodation and service spaces are arranged
immediately above JP5 fuel tanks, the cofferdam may be
omitted only where the deck is not provided with access
openings and is coated with a layer of material recognized
as suitable by the Society.

When JP-5 fuel tanks are adjacent to an ammunition hold or
any other space which may lead to a potential dangerous
reaction, they shall be separated from it by a cofferdam.

6.1.3 Fuel pumping (1/1/2017)

Storage tank fuel pumps shall be provided with means
which permit shutdown from a safe remote location in the
event of fire. Gravity fed fuelling systems is not permitted.

The fuel pumping unit shall be connected to one tank at a
time. The piping between the tank and the pumping unit
shall be of steel or equivalent material, as short as possible,
and protected against damage.

Electrical fuel pumping units and associated control equip-
ment shall be of a type suitable for the location and poten-
tial hazards.

Fuel pumping units shall incorporate a device which will
prevent over-pressurization of the delivery or filling hose.

6.1.4 Refuelling equipment (1/1/2017)

All equipment used in refuelling operations shall be electri-
cally bonded.

6.2 “No smoking" signs

6.21  (1/1/2017)
"No smoking" signs shall be displayed at appropriate loca-
tions.

6.3 Refuelling stations

6.3.1 (1/1/2017)
Refuelling stations are to be as category A machinery
spaces with regard to structural fire protection, fixed fire
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extinguishing and detection system and are to be provided
with mechanical ventilation capable of providing at least 10
air changes per hour; ventilation fans shall be of non-spark-
ing type.

Manually operated call points shall be provided close to the
exit of the refuelling stations.

Note 1: In this Section, the wording "refuelling station" means an
enclosed space containing piping and equipment wich are perma-
nently connected to the ship's refuelling system and do not include
the space dedicated for the storage of refuelling equipment such as
fuel hoses and nozzles without any connection to the fuel piping.

6.4 Refuelling and JP5-NATO (F44) pump
room(s)

6.4.1  (1/1/2017)

The JP5-NATO (F44) transferring and refuelling system
when present on board shall comply with the requirements
of PtD, Ch 2, Sec 4, [3.6] and Pt D, Ch 2, Sec 4, [4].

7 Electrical equipment and wiring

7.1

744 (1/1/2017)

Electrical equipment and wiring in the refuelling room shall
be of type suitable for use in an explosive petrol and air
mixture. For the purpose of this requirement, due regard is
to be provided to their location, risk of presence of explo-
sive or flammable vapours and means of ventilation pro-
vided. The Society may refer to the International
Electrotechnical Commission, in particular Publication
60079.

The space is to be considered as hazardous zone 1.

Hangars without refuelling facilities are to be considered as
zone 1 up to 450 mm from the deck, the remaining areas
are to considered as zone 2.

Where it is impossible to install equipment suitable for the
intended zone, or due to the operations performed in the
hangar, e.g. maintenance, a gas detection system is to be fit-
ted.

The gas detection system shall give an alarm when 30% of
the lower explosive limit (LEL) is reached and de-energize
the space at 60 % of the space. In any case fire detection
sensors and ventilation fans are to be suitable for zone 1.

The number and arrangement of the sensors will be evalu-
ated by the Society on a case by case basis, depending on
the layout of the spaces, in any case at least two sensors are
to be fitted.

8 Fire protection

8.1

8.1.1 Ventilation (1/1/2017)

a) Enclosed hangar facilities or enclosed spaces containing
refuelling installations are to be provided with mechani-
cal ventilation complying with these requirements.
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b) The system is to be capable of:
= providing 6 air changes per hour;

= preventing air stratification and the formation of air
pockets;

= being controlled from a position outside the spaces
served.

c) Ventilation fans are to be of non-sparking type and are
normally to be run continuously whenever helicopters
are on board. Where this is impracticable, they are to be
operated for a limited period daily as weather permits
and in any case for a reasonable period prior to dis-
charge, after which period the hangar facilities or
enclosed spaces containing refuelling installations are
to be proved gas-free. At least one portable combustible
gas detecting instrument is to be carried for this pur-
pose.

d) Means are to be provided on the navigation bridge to
indicate any loss of the required ventilating capacity.

e) Ventilation ducts, including dampers, are to be made of
steel and are to be capable of being effectively sealed
for each space served.

f) Arrangements are to be provided to permit a rapid shut-
down and effective closure of the ventilation ducts and
openings from outside of the space served in case of
fire, taking into account the weather and sea conditions.

9 Fire-fighting appliances

9.1

9.1.1 General (1/1/2017)

In order to protect the helideck against an helicopter crash,
the following fire-fighting appliances shall be provided and
in any case in position not interfering with helicopter opera-
tions:

a) a suitable foam application system consisting of moni-
tors or foam making branch pipes capable of delivering
foam to all parts of the helideck in all weather condi-
tions in which the helicopter can operate. The system
shall be capable of delivering a discharge rate as
required in Tab 3 for at least five minutes.

The principal agent is to meet the applicable perfor-
mance standards of the International Civil Aviation
Organization - Airport Services Manual, Part 1 - Rescue
and Firefighting, Chapter 8 - Extinguishing Agent Char-

acteristics, Paragraph 8.1.5 - Foam Specifications Table
8-1, Level B foam, and be suitable for use with salt
water. As an alternative, the principal agent may con-
form to STANAG 7183 - The Minimum Crash, Fire Fight-
ing and Rescue (CFR) Equipment Standards for Aviation
Capable Vessels :

If the ship is provided with prewetting system for NBC
protection, the branch pipes serving the helideck may
be used also for the purpose of the foam application sys-
tem provided that discharge rate and coverage required
in above par a) are fulfilled with.

If the helideck is subdivided in different landing spots,
the foam system is to be sectioned accordingly.

When the helicopter deck is intended for the simultane-
ous operation of two or more helicopters, the capacity
of the foam system is to be such as to ensure the
required discharge rate and time for all the landing spots
engaged in operation.

b) carbon dioxide extinguishers of a total capacity of not
less than 18 kg or equivalent.

c) at least two dry powder extinguishers having a total
capacity of not less than 45 kg.

d) at least two nozzles of an approved dual-purpose type
(jet/spray) and two hose lengths, complying with Pt C,
Ch 4, Sec 6, [1.2.5] and Sec 6, [1.4.1], capable to reach
any part of the helideck.

e) There shall be provided fire rescue outfits and rescue
equipment, in number and type, as specified in the Reg-
ulatory Framework.

91.2  (1/1/2017)

In close proximity of the helideck, at least the following
equipment shall be stored in a manner that provides for
immediate use and protection from the elements:

= adjustable wrench;

« Dblanket, fire-resistant;

e cutters, bolt 60 cm;

= hook, grab or salving;

= hacksaw, heavy duty complete with 6 spare blades;
« ladder;

« lift line 5 mm diameter x 15 m in length;

= pliers, side cutting;

« set of assorted screwdrivers; and

= harness knife complete with sheath.

Table 3 : Foam solution discharge rate (1/1/2017)

Category Helicopter overall length Foam solution discharge rate (litres/min)
H1 Less than 15 m 250
H2 At least 15 m but less than 24 m 500
H3 At least 24 m but less than 35 m 800
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10 Means of escape

10.1

10.1.1  (1/1/2017)

A helideck, which is not on main deck, shall be provided
with both a main and an emergency means of escape and
access for fire-fighting and rescue personnel; these shall be
located as far apart from each other as is practicable and
preferably on opposite sides of the helideck.
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11 Operations manual

11.1 General

111 (1/1/2017)

Each helicopter facility shall have an operations manual,
including a description and a checklist of safety precau-
tions, procedures and equipment requirements. This man-
ual may be part of the ship's emergency response
procedures.
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SECTION 3

1 General

1.1 Application

1.1.1 (1/1/2007)

The requirements of this Section are applicable for the
assignment of the additional class notation MOORING.

They are additional to the applicable requirements of Pt B,
Ch 9, Sec 4, [3.5] failing owner advise to the contrary.

1.2 Mooring lines

1.21 (1/1/2007)

Ships require mooring lines as specified in Tab 1. The
breaking loads defined in Tab 1 refer to synthetic fibre
ropes.

The breaking load of natural fibre ropes or wire can be
optained according item Pt B, Ch 9, Sec 4, [3.5.6] of the
rules.

122  (1/1/2007)

Mooring ropes are to be tested and certified in accordance
with Pt D, Ch, 4, Sec 1 of the Rules for the Classification of
Ships.

1.3 Bollards and fairleads

1.3.1 (1/1/2007)

Means are to be provided to enable mooring lines to be
adequately secured on board ship. It is recommended that
the total number of suitably placed bollards on either side
of the ship and/or the total brake holding power of mooring

EQuUIPMENT (MOORING)

winches should be capable of holding not less than 1,5
times the sum of the maximum breaking strengths of the
mooring lines required.

1.3.2  (1/1/2007)

The seating arrangements and supporting hull structure for
bollards and fairleads are to be efficiently constructed and
adequate for the intended loads.

1.4 Mooring winches

1441 (1/1/2007)

Mooring winches are to be suitable for the intended pur-
pose. Supports under the winches are to be to the Surveyor’s
satisfaction. They should be fitted with drum brakes, the
strength of which is sufficient to prevent unreeling of the
mooring line when the rope tension is equal to 80 per cent
of the breaking strength of the rope as fitted on the first layer
on the winch drum.

1.4.2  (1/1/2007)

The maximum hauling tension which can be applied to the
mooring lines (the reeled first layer) should not be less than
1/4,5 times the rope’s breaking strength and not more than
1/3 times the rope’s breaking strength. For automatic
winches these figures shall apply when the winch is set on
the maximum power with automatic control.

143 (1/1/2007)

The winch is to be tested in shop or on board and it is to be
marked with the range of rope strength for which it is
designed.

Table 1 (1/1/2007)

A (1) N Length of each line (m) Breaking load (kN)

25.000 - 30.000 16 200 689
20.000 - 25.000 8 200 630
13.000 - 20.000 8 200 569
9.000 - 13.000 8 200 569
5.550 - 9.000 8 200 453

2.150 - 5.500 8 200 406

1.050 - 2.150 8 200 272

400 - 1.050 4 200 195

A . Displacement at full load
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SECTION 4

1 Applicability

1.1

114 (1/1/2025)

This Section provides the criteria for the assignment of the
additional class notation LA in accordance with Pt A, Ch 1,
Sec 2, [7.6.3], to ships equipped with lifting appliances cer-
tified by the Society in compliance with the requirements of
this Section.

11.2  (1/1/2025)

The lifting appliances that may be considered for the assign-
ment of the LA notation are the following:

a) Cranes and elevators intended for the handling of car-
goes including vehicles without persons on board, oper-
ated only in harbour or sheltered water environment;

b) Cranes and elevators intended for the handling of car-
goes including vehicles without persons on board, oper-
ated in open sea;

c) Lifting appliances, intended for the handling service
boats with embarked persons;

d) Launching appliances for survival crafts;

e) Elevators for the handling of cargoes and persons (e.g.
helicopter with embarked crew);

f) Lifts for persons;
g) Subsea lifting appliances;
h) RAS stations.

1.2 Assumption

121 (1/7/2011)

Unless otherwise specified by the Naval Administration, it is
to be assumed that lifting appliances listed in [1.1.2] items
a) and g) are to be intended for use in harbour or sheltered
water environment whilst lifting appliances listed in [1.1.2]
items b) to f) are to be intended for use in open sea.

122 (1/7/2011)

Unless otherwise specified by the Naval Administration, the
dynamic forces do to ship motion are those deriving from
the accelerations calculated in accordance with Pt B, Ch 5,
Sec 3 under the following conditions, assuming ship
motions as acting simultaneously:

a) in the case of moving lifting appliance:

= rolling acceleration og, as defined in PtB, Chb5,
Sec 3, [2.4.1], assuming Az =10°e T, = 10 s;

= pitching acceleration a,, as defined in Pt B, Ch5,
Sec 3, [2.5.1], assuming A, =7,5°e T, = 75;
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b) in the case of stationary lifting appliance:

« rolling acceleration og, as defined in PtB, Ch5,
Sec 3, [2.4.1], assuming Ag=22,5°e T = 10s;

= pitching acceleration op, as defined in Pt B, Ch 5,
Sec 3, [2.5.1], assuming A, =7,5°e T, =7 §;

= heaving acceleration a,, as defined in Pt B, Ch 5,
Sec 3, [2.3.1].

In addition, in order to take account of dynamic forces due
to tripping of safety gear for stopping of lifting appliance,
the weight and the rated load are to be multiplied by a
dynamic factor Fy4, whose value is to be clearly specified
and justified by the Designer. The Society reserves the right
to increase the above-mentioned dynamic factor whenever
deemed appropriate in relation to the calculations submit-
ted for its determination.

1.3 Documents to be submitted

1.31 (1/1/2025)

The documents listed in Tab 1 are to be submitted in addi-
tion to the documentation required by the other applicable
Rules.

Table 1 : Documents to be submitted (1/1/2025)

No. | I/A(1) Document

General arrangement of cranes and elevators
covered by the notation, with indication of:
= Intended service

= SWL and operating limitation, if any

= Loose gears list and relevant SWL

2 General arrangement of lifts for personnel
with specification of the location on board
the vessel and the SWL of the lifts

3 General arrangement of the launching appli-
ances for survival crafts with specification of
the location on board the vessel and the
SWL of the appliances

General arrangement of the RAS system with

indication of:

= Different operative configurations

= SWL of each component

= Limiting sea state for RAS operations
SWL and operating limitation, if any

(1) A =to be submitted for approval;
| = to be submitted for information.
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1.4 Hull structural arrangements related to
lifting appliances

1.41 General (1/7/2011)

The hull structures related to the arrangement of lifting
appliances on the ship are to be designed with adequate
strength and stiffness to sustain the loads induced by the
system during rest and operation, in accordance with the
general load and strength criteria in Pt B, Ch 7, App 1.

Pedestals and foundations also concern the ship's hull and
are to comply with the above structural strength require-
ments.

2 Design requirements of lifting appli-
ances

2.1 General

211 (1/1/2025)

Unless otherwise stated in the Regulatory Framework, for
the assignment of LA notation, all the lifting appliances as
defined in [1.1.2] that are installed on-board are to be
approved by the Society in accordance with the require-
ment of this Section.

For launching appliances for survival crafts, a type approval
certificate issued in accordance with [2.4] by a notified
body other than Tasneef may be accepted.

2.2 Cranes and elevators intended for the
handling of cargoes including vehicles
without persons on board

2.21 Cranes operated only in harbour (1/1/2025)

Cranes intended for the handling of cargoes including vehi-
cles without persons on board, operated only in harbour or
sheltered water environment, are to be designed in accord-
ance with Ch4 of the "Rules for loading and unloading
arrangements and for other lifting appliances on board
ships”.

2.2.2 Cranes operated in open sea
environment (1/1/2025)

Cranes intended for the handling of cargoes including vehi-
cles without persons on board, operated in open sea envi-
ronment, are to be designed in accordance with Ch 5 of the
"Rules for loading and unloading arrangements and for
other lifting appliances on board ships".

2.2.3 Elevators (1/1/2025)

Elevators intended for the handling of cargoes including
vehicles without persons on board are to be designed in
accordance with Ch 9 of the "Rules for loading and unload-
ing arrangements and for other lifting appliances on board
ships".
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2.3 Lifting appliances, intended for the han-
dling of service boats with embarked
persons

234 (1/1/2025)

Lifting appliances which are certified in accordance with
the present paragraph [2.3] are not to be intended to be
used launching appliances for survival crafts.

232 (1/1/2025)

Lifting appliances, intended for the handling service boats
with embarked persons are to be designed in accordance
with Ch 5 of the "Rules for loading and unloading arrange-
ments and for other lifting appliances on board ships"
together with the following additional requirements:

a) the lifting appliance and its attachments other than
winch brakes are to be of sufficient strength to withstand
a static proof load on test of not less than 2.2 times the
maximum working load;

b) in respect of the factor of safety on the basis of the max-
imum working load and the ultimate strengths of the
materials used for construction, a minimum factor of
safety of 4,5 is to be applied to all structural members
and a minimum factor of safety of 6 is to be applied to
falls, suspension chains, links, blocks and, in general, to
all loose gears;

c) the lifting appliance structure is to be overload tested at
the manufacturer by applying a static proof load of 2,2
times the maximum working load; there is not to be evi-
dence of significant deformation or other damage as a
result of this test. In case of identical lifting appliances
belonging to the same production batch, this overload
test may be carried out only on the first certified crane.

d) after installation on board, the lifting appliance is to be
overload tested by applying a static test load of 1,5
times the maximum working load with the winch drums
wound at the maximum number of turns permitted and
the load is to be held by the brake.

2.3.3 Safety systems (1/1/2025)

Cranes, intended for the handling service boats with
embarked persons are to be fitted with means to luff down
and lower load at controlled speed in case of electrical
power failure, rupture of any hydraulic fluid pipe under
pressure or in the event of failure in the control system.

All brakes are automatically to be activated when the con-

trols are in neutral position and in case of emergency stop
being activated or when power failure occurs.

2.3.4 Release hooks (1/1/2025)

Unless otherwise stated in the Regulatory Framework,
release hooks of lifting appliances intended for the han-
dling service boats with embarked persons are to be certi-
fied according to IMO Life Saving Appliances Code, LSA.

2.4 Launching appliances for survival crafts

241 (1/1/2025)
Launching appliances for survival crafts, including the rele-

vant release hooks, are to be type approved in accordance
with the IMO Life Saving Appliances Code, LSA.
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2.5 Elevators for the handling of cargoes
and persons

251 (1/7/2011)

The elevators which are designed in accordance with the

present paragraph [2.5] are not to be intended to be used

common means for personnel transit among ship’s spaces

(for lifts see [2.6]); the use of elevators for handling of per-

sons is allowed in these cases:

= handling of helicopters, aircrafts or vehicles with
embarked crew;

= handling of fork-lifts with embarked driver;

= handling of stretchers with hospitalised personnel and
medical staff to and from hospital areas;

= ooccasional movement of troops and personnel (e.g.
MEDEVAC operations).

252 (1/7/2011)

Elevators for the handling of cargoes and persons are to
designed in accordance with Ch 9 of the "Rules for loading
and unloading arrangements and for other lifting appliances
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on board ships” together with the following additional
requirements:

a)

the “first case” indicated in Sec 5, [2.1.1] of the Tasneef
"Rules for loading and unloading arrangements and for
other lifting appliances on board ships” is to include
ship motion dynamic forces as defined in the above
[1.1.2].

the allowable deflection f,,,defined in Ch 11, [2.8.2]
of the "Rules for loading and unloading arrangements
and for other lifting appliances on board ships”, is to be
taken equal to:

= 0,0017 L for the platform;

= 0,0025 L for guide rails but in no case to be taken
greater than 5 mm.

the safety factor n for steel wire ropes as defined in Ch
7, [5.2.1] of the Tasneef "Rules for loading and
unloading arrangements and for other lifting
appliances on board ships”, is to be taken not less
than 6 in respect of the maximum loading condition
with persons
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d) when used for the movement of personnel the platform
is to be fitted with movable guard rails in accordance
with Pt B, Ch 9, Sec 2, [3.1.2] in order to prevent falling
from platform; equivalent solutions may be considered
by the Society on a case by case basis.

e) Inrespect of Ch 9, [8.1.1] of the "Rules for loading and
unloading arrangements and for other lifting appliances
on board ships”, particular attention is to be paid for
protection of deck openings in the main deck of aircraft
carriers, helicopter carriers and supply ships.

2.6 Lifts for persons

2.6.1  (1/7/2011)

Lifts for persons are to be designed in accordance with the
"Rules for the certification of lifts and escalators for passen-
gers and crew members”.

2.7 Subsea lifting appliances

2.7 (1/7/2011)

Lifting appliances intended to perform subsea lifting opera-
tions at sea are to be designed in accordance with Ch 8 of
the "Rules for loading and unloading arrangements and for
other lifting appliances on board ships".

2.8 RAS stations

2.84  (1/7/2011)

RAS stations are to be designed in accordance to the "Rules
for loading and unloading arrangements and for other lifting
appliances on board ships”, as applicable.

3 Survey and certification

3.1 General

3.1.1  Tests and shop inspection (1/1/2025)

Tests are required for structural materials, fittings, items of
loose gear, and wire ropes as specified in the relative chap-
ters of the "Rules for loading and unloading arrangements
and for other lifting appliances on board ships".

Workshop tests are sufficient for machinery and equipment
as specified in Ch 14 of the "Rules for loading and unload-
ing arrangements and for other lifting appliances on board
ships".

Launching appliances for survival crafts, including the rele-
vant release hooks, are to be certified in accordance with
the IMO Life Saving Appliances Code, LSA.

3.1.2 Tests and shop inspection (1/1/2025)

Tests and inspections on board of lifting appliances are to
be conducted in accordance with Ch 2 of the "Rules for
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loading and unloading arrangements and for other lifting
appliances on board ships".

Launching appliances for survival crafts are to be tested on
board in accordance with the IMO Life Saving Appliances
Code, LSA.

3.2 Registers and certificates

321 (1/1/2025)

For the lifting appliances covered by the notation, the fol-
lowing documents are to be completed and submitted by
the interested parties:

1. a Register for the following lifting appliances:

a) Cranes and elevators;

b) Lifting appliances for the handling of service boats;
c) Subsea lifting appliances;

The Register is to include, as appropriate:

= the general arrangement of lifting appliances with rele-
vant SWLs;

= Testing and Survey Certificates for lifting appliances
(Form LA2);

= Testing and Survey Certificate for fittings and loose gear
(Form LA3);

= Testing and Survey Certificate for wire ropes (Form LA4).

2. a Register for the launching appliances for survival crafts
which is to include:

a) the certificates of each launching appliance;
b) the certificates of the release hook;
3. a Register for the RAS system, which is to include:

« the general arrangement of RAS system with relevant
SWLs;

« Testing and Survey Certificate for fittings and loose gear
(Form LA3);

« Testing and Survey Certificate for wire ropes (Form LA4).

4. a Qualification Certificate for the lifts for persons.
4 Other recognised standards

4.1 General

411 (1/7/2011)

The compliance with recognised standards (e.g. API-2C, EN
13852-2:2005, NAV 70-0000-0001-14-00B0000) other
than those indicated in [2.1] may be accepted by the Soci-
ety on a case by case basis. In any case, plan approval and
testing of materials, loose gears and lifting appliances are to
be carried out by the Society.
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SECTION 5

1 General

1.1 General

1.1.1  Applicability (1/7/2011)

This Section provides the criteria for the assignment of the
additional class notation MMI-STD in accordance with
PtA, Ch1, Sec2, [7.6.7], to ships complying with the
enhanced technical standards adopted by the Italian Navy.

2 Subdivision arrangement

2.1 Watertight deck

214 (1/7/2011)

The requirements of PtB, Ch 1, Sec 2, [6.4.1] and PtB,
Ch 2, Sec 1, Tab 3 are to be applied also to auxiliary ships.

2.2 Watertight doors

224 (1/7/2011)

Notwithstanding the requirements of PtB, Ch 2, Sec 1,
Tab 3, on auxiliary ships a limited quantity of watertight
located doors below the watertight deck may be accepted if
necessary for the optimisation of logistic flows; the number
and location of such doors is to be agreed with the Naval
Authority.

222 (1/7/2011)

In lieu of the requirements of Pt B, Ch 2, Sec 1, [6.2.14], the
central operating console at the navigation bridge and at the
damage control station(s) is to have a "master mode" switch
with three modes of control:

= a"local control" mode which is to allow any door to be
locally opened and locally closed after use without
automatic closure, and

= a "doors closed" mode which is to automatically close
any door that is open. The "doors closed" mode is to
permit doors to be opened locally and is to automati-
cally reclose the doors upon release of the local control
mechanism.

= a "doors locked" mode which is to automatically close
any door that is open. The "doors locked" mode is not to
permit doors to be opened locally.

The "master mode" switch is to normally be in the "local
control" mode.

The "doors closed" mode is to only be used in an emer-
gency or for testing purposes.

The "doors locked" mode may be used in extreme emer-
gency conditions at discretion of the Master or for testing
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purposes. The activation of "doors locked" mode is to give a
visual and audible alarm which is not to be overridden.

Special consideration is to be given to the reliability of the
"master mode" switch.

3 Stability

3.1 Ship mass evolution

3141 (1/7/2011)

In lieu of the requirements of PtB, Ch 3, Sec 2, [2.1.4],
unless otherwise stated by the Naval Authority, for auxiliary
ships the stability has to be assessed taking into account a
total mass evolution equal to:

= 4,0 % of growth in light ship displacement in respect of

the light ship displacement at delivery;
= 5,0 % of rise of the position of the centre of gravity in

respect of the height of centre of gravity in the light ship
at delivery.

4 Machinery and Systems

41 Ambient conditions

411 (1/7/2011)

In lieu of the requirements of Pt C, Ch 1, Sec 1, [2.5.1] and
Tab 2, machinery and systems covered by the Rules are to
be designed to operate properly under the ambient condi-
tions specified in Tab 1, unless otherwise specified in the
Rules.

4.2 Gearing

421  (1/7/2011)

Notwithstanding the provisions of Pt C, Ch 1, Sec 6, [1.1.1],
the requirements of Pt C, Ch 1, Sec 6 are to be applied also
to second line and auxiliary ships.

4.3 Compressed breathable air systems

431  (1/7/2011)

In addition to the requirements of PtC, Ch1, Sec 10,
[14.9], the following requirements are to be complied with:

a) The electric driven compressor capacity is not to exceed
600 I/min;

b) The filling/refilling station is to be provided with high
pressure storage containers (pressure bottles of 50 |
capacity at rated pressure) with an aggregate capacity of
at least 150 litres;

c) The air filtering system is to provide air quality in
accordance with NATO ADIVP-1(A)/MDIVP-1(A) "Mul-
tinational Guide to Diving Operations".
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d) Each filling/refilling station is to be capable of simulta-
neous recharging of:

= For front line ships: 8 breathing apparatus with
capacity of 7 litres at 30 Mpa in 15 minutes;

= For second line and auxiliary ships: 4 breathing
apparatus with capacity of 7 litres at 30 Mpa in 15
minutes.

In addition, the system is to be capable of refilling divers
equipment at 20 Mpa.

e) After the compressor and before the filtering unit, the
system is to be connected by means of adequate pres-
sure reduction units to the ship's medium pressure sys-
tem;

f) At least two portable diesel engine driven compressors
are to be provided having the following characteristics:

= Capacity not less than 200 I/min at 30 Mpa.

= Filtration system in accordance with NATO ADIVP-
1(A)/MDIVP-1(A)

= Dimensions and weight adequate for the easy trans-
portation on the damage control deck and on main
deck; in general, weight is not to exceed 160 kg.

= Wheeled carrying trolley

The portable diesel engine driven compressors are to be
capable of connection with the fixed filling/refilling sta-
tion.

5 Electrical installations

5.1 Degrees of protection of the enclosures

51.1  (1/7/2011)

In lieu of the provision of Pt C, Ch 2, Sec 3, Tab 1, the mini-
mum required degree of protection for electrical equip-
ment, in relation to the place of installation, is to be
determined in accordance with Tab 2.

Table 1 : Ambient conditions (1/7/2011)

AIR TEMPERATURE

Location, arrangement Temperature range (°C)

In enclosed spaces between 0 and +55 (2)

On machinery components | According to specific local
In spaces subject to higher | conditions
or lower temperatures

On exposed decks

WATER TEMPERATURE

between -25 and +45 (1)

(1) Electronic appliances are to be designed for an air tem-
perature up to 55°C (for electronic appliances see also
Pt C, Chapter 3).

(2) Different temperatures may be accepted by the Society
in the case of ships intended for restricted service.

(3) For NBC conditions the limits specified by the owner
and Ch 1, Sec 9, [2.3.4] apply.
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AIR TEMPERATURE

Coolant Temperature (°C)

Sea water or, if applicable, | up to +32
sea water at charge air cool-
ant inlet

(1) Electronic appliances are to be designed for an air tem-
perature up to 55°C (for electronic appliances see also
Pt C, Chapter 3).

(2) Different temperatures may be accepted by the Society
in the case of ships intended for restricted service.

(3) For NBC conditions the limits specified by the owner
and Ch 1, Sec 9, [2.3.4] apply.

6 Fire protection

6.1 Fire fighting

6.1.1 Low expansion foam system (1/7/2011)

A low expansion foam system complying with Pt C, Ch 4,
Sec 13 is to be provided to extinguishing fire in all machin-
ery space bilges.

6.2 Additional fire safety measures for
flight-deck

6.2.1 General (1/1/2017)

In addition to the requirements of the additional class nota-
tion HELICOPTER the helicopter flight-deck shall be pro-
vided with the following fire-fighting appliances:

a) A twin media flight-deck system.
b) Autonomous mobile twin media system.

6.2.2 Twin media flight-deck system (1/1/2017)

The two media shall be dry chemical powder, and foam
solution (that is water plus foam concentrate).

The two media shall be stored in pressure vessels which
shall be pressurized by pressure air in dedicated pressurized
bottles.

In addition the system shall be provided with control, fixed
media pressurizing piping and fixed media delivering pipes
to monitors and/or hand hose lines.

The two media shall be simultaneously delivered by in pairs
monitors and/or by the in pairs nozzles of relevant hand
hoses.

The system shall be capable to delivery the two media on
any part of an helicopter, on flight-deck which has caught
fire.

Except for the parking area for helicopter on flight-deck, the
system may be provided with only hose line nozzles (foam
line and powder line). The hand hose line shall not exceed
33 metres. The nozzles throw is to be assumed as docu-
mented by the manufacturer.

Any part of flight-deck parking area for helicopter shall be
covered by the throw of twin media in pairs monitors. The
throw of monitors is to be assumed as documented by the
manufacturer.
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The discharge rate of a:
= powder hose line nozzle shall be not less than 3,5 kg/s;
« foam hose line nozzle shall be not less than 5 I/s;

= powder monitor shall be respectively not less than 10,
25 and 45 kilograms per second for the maximum cov-
erage distance of 10, 30 and 40 meters;

« foam monitor shall be not less 20 I/s.

The quantity of chemical powder and foam solution in the
system containers shall not be less than the quantity
required for 45 seconds discharge time for all monitors
and/or nozzle hoses attached to each powder and to each

PtE,Ch4,Sec5

foam solution unit. The container volume shall be that
required for housing the medium and that of the gap neces-
sary for the pressurization of the container with air.

The flight-deck shall be provided with the twin media units
necessary to comply with the provisions items. Such units
shall be positioned as not to interfere with aircraft and heli-
copter operations.

In pairs nozzles shall have features by one man operation.

Monitors shall have features for manual and remote control
laying as well as for media discharge operations.

Table 2 : Minimum required degrees of protection (1/7/2011)

. Switchboard Trans- Lumi- Heati.ng Cooki.ng Socket (:gc.cs(\e/\s/?t(::rrllzss,
Example of location Control gear | Generators| Motors . appli- appli- ; ;
Motor starters formers | naires ances ances outiets | connection
boxes)
Dry accommodation spaces
Dry control rooms P21 X (1) P21 IP20 IP20 | 1P20 X P21 P21
Control rooms, wheel- I P22 X P22 P22 1P 22 P22 X I P22 I P22
house, radio room
Engine and boiler rooms | P44 1P 44 IP23(5)|IP23(5)| IP34 | IP44 X | P44 | P44
above floor
Steering gear rooms | P44 P44 IP23(5)|IP23(5)| IP34 | IP44 X | P44 I P44
Emergency machinery I P44 (3) I P44 IP23(5)|I1P23(5)| IP34 I P44 X | P44 I P44
rooms
General store rooms I P44 X IP23(5)|I1P23(5)| IP34 I P44 X | P44 I P44
Pantries | P44 X IP23(5)|IP23(5)| IP34 | IP44 | P22 | P44 I P44
Provision rooms | P44 X IP23(5)|IP23(5)| IP34 | IP44 X | P44 I P44
Ventilation ducts X X IP44 X X X X X X
Bathrooms and/or showers X X X X | P55 IP 55 X | P55 I P55
Engine and boiler rooms X X I P44 X | P55 X X X X
below floor
Closed fuel oil separator | P44 X | P44 I P44 | P55 | P55 X X | P55
rooms (4)
Closed lubricating oil sep- | P44 X I P44 I P44 1P 55 I P55 X X I P55
arator rooms (4)
Ballast pump rooms | P44 X IP44(2)|1P44(2)| IP55 I P55 X I P55 I P55
Refrigerated rooms X X I P44 X | P55 I P55 X | P55 I P55
Galleys and laundries I P44 X 1P 44 1P 44 IP55 | IP55 IP44 | IP55 I P55
Public bathrooms and X X P44 I P44 IP55 I P55 X I P55 I P55
shower
Shaft or pipe tunnels in dou-
ble bottom I P55 X I P55 I P55 I P55 | P55 X I P56 | P56
Holds for general cargo
X X I P55 X I P55 | P55 X I P56 | P56
Ventilation trunks X X I P55 X X X X X X
Open decks
I P56 X | P56 X | P56 | P56 X | P56 I P56
(1) The symbol “X” denotes equipment which it is not advised to install.

)

degree of protection 1P22.

@)
(4)

IP21 may be accepted where Emergency Switchboard is adequately protected against danger of liquid damage.
When the fuel or lubrificating oil are heated within 15°C of their of lash point or above, the use of certified safe type electrical

Electric motors and starting transformers for lateral thrust propellers located in spaces similar to ballast pump rooms may have

equipment is to be considered.
Terminal box is to be IP44.

()
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SECTION 6

1 General

1.1 Scope

111 (1/1/2017)

The additional class notation EDMS is assigned to a ship in
order to certify that measures are taken to improve buoy-
ancy and stability characteristics in way to withstand a dam-
age to the hull, caused by a combat shot or an event at sea,
wider than those required in Pt B, Ch 3, Sec 3, [2.4.2].

1.2 Field of application

1.21 (1/1/2017)

The additional class notation EDMS is assigned to ships,
irrespectively to their service, complying with the require-
ments of this Section. The notation is completed by a num-
ber N, which represents the number of main compartments
considered flooded, or by the wording VULN when the
damage scenario is obtained from a vulnerability analysis,
in accordance with Pt A, Ch 1, Sec 2, [7.6.8].

1.3 Condition for the assignment

1.31 (1/1/2017)

The assignment of the notation implies that a stability analy-
sis is carried out in order to ascertain that, after any postu-
lated damage, the ship meets the survival standard for the
loading conditions mentioned in PtB, Ch 1, Sec 2, [5.2],
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ENHANCED DAMAGE STABILITY (EDMS)

[5.3] and [5.4], allowing for the possible evolution of mass
during the ship life as given in Pt B, Ch 3, Sec 2, [2.1.4].

1.4 Documentation to be submitted

1.4.1 (1/1/2017)
A damage stability booklet shall be submitted for approval.

2 Damage and criteria

21 Damage

2141 (1/1/2017)

The damage to be taken into account is a continuous
breach in the hull of the ship as described in Pt B, Ch 3,
Sec 3, [2.4.2], considering that its longitudinal extension
causes the flooding of N main adjacent compartments as
defined in Pt B, Ch 1, Sec 2, [6.7]. In case the notation is
assigned considering a vulnerability analysis, the number of
adjacent compartments flooded shall vary along the ship
according to the analysis

2.2 Criteria

224 (1/1/2017)

Criteria and calculation assumptions contained in para-
graphs from Pt B, Ch 3, Sec 3, [2.4.3] to [2.4.12] apply for
the assignment of this additional class notation.
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SECTION 7

SEA AND AIR

PtE,Ch4,Sec7

POLLUTION PREVENTION

(GREEN PLUS MIL)

1 General

1.1 Application

114 (1/1/2017)

The additional class notation GREEN PLUS MIL is assigned,
in accordance with Pt A, Ch 1, Sec 2, [6.6.8], to ship
designed and provided with systems, components and pro-
cedural means to control and prevent the emission of pol-
luting substances into the sea, the air and, more in general,
the environment, in accordance with the requirements of
[6.1].

A Certificate of Compliance may be issued to ships not
classed with the Society, fulfilling the requirements of this
section.

2 Definitions

2.1
214 (1/1/2017)

Definitions are those given in:

= International Convention for the Prevention of Pollution
from Ships (MARPOL Convention)

= International Maritime Dangerous Goods Code (IMDG
Code)

212 (1/1/2017)

= Cold ironing: process of providing shore-side electrical
power by means of a high-voltage shore connection sys-
tem designed to supply the ship when operational and
lying in port while its main and auxiliary engines are
turned off.

= Gas to liquid fuels (GTL): fuels obtained according a
refinery process which converts natural gas or other gas-
eous hydrocarbons into longer-chain hydrocarbons

e Global Warming Potential (GWP): potential global
warming effect of a gas compared with CO2 on a time
horizon of 100 years

= Greenhouse gas (GHG): gaseous constituent of the
atmosphere, both natural and anthropogenic, that
adsorbs and emits radiation at specific wavelengths
within the spectrum of infrared radiation emitted by the
earth’s surface, the atmosphere and the clouds

= Grey water: drainage from dishwater, shower, laundry,
bath and washbasin drains. It does not include drainage
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from toilets, urinals, hospitals, and animal spaces, as
defined in regulation 1.3 of MARPOL Annex IV (sew-
age), and it does not include drainage from cargo
spaces.

= Liquefied Natural Gas (LNG): natural gas (primarily
methane, CH4) converted to liquid form for ease of stor-
age or transport.

= Low energy consumption lights: lights other than incan-
descent light bulbs, halogen lamps and those having
similar lum/W ratio, recognized by appropriate national
or international standards.

= Second generation bio-fuels: fuels produced sustainably
by using biomass comprised of the residual non-food
parts of current crops, such as stems, leaves and husks
that are left behind once the food crop has been
extracted, as well as other crops that are not used for
food purposes, such as switch grass and cereals that
bear little grain, and also industry waste such as wood
chips, skins and pulp from fruit pressing etc., whereby
the complete cycle from production to consumption,
allows to obtain, with equal total power generated, a
reduction in CO, emissions of over 85% compared to
fossil fuels.

« Ship Environmental Manager: officer in service on
board, in charge of the management and control of the
procedures and activities relevant to the requirements of
this Section

= VGP: Vessel General Permit for discharges incidental to
the normal operation of vessels.

3 Documents to be submitted

3.1

3144 (1/1/2017)

The general list of plans and documents to be submitted is
given in Tab 1. Plans and documents relating to systems,
components and procedural means not adopted to build the
ship's environment index need not be submitted. The Soci-
ety reserves the right to request the submission of additional
documents in the case of non-conventional design or if it is
deemed necessary for the evaluation of the systems and
components.
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Table 1 : Documents to be submitted (1/1/2017)

No. | A/l (1) Document
1 | Ship Environmental Management Plan
2 A Shipboard Oil Pollution Emergency Plan
3 I International Oil Pollution Prevention Certificate
4 A Drawings with indication of capacities of oil, fuel, sludge and lubricating oil tanks, distances from the base line and

shell plates, relevant piping and means of disposales

5 A Drawings with indication of oil fuel tank capacity, localisation, piping, valves, calculation based on accidental oil
fuel outflow performance standard (if applied)

6 A Oil filtering equipment design and type approval certificate

7 | Specification of flanges for discharge connections (bilge, sludge and sewage)

8 A Tank general arrangement plan showing the bilge tanks, their capacities and alarms

9 | General arrangement plan with indication of the zone intended for the stowage of packaged harmful substances in

relation to the other zones of the ship

10 | Data sheet and test report of biodegradable and low aquatic toxicity lube oil

11 | Stern tube bearings description

12 | Description of manoeuvring systems

13 Drawing with indication of capacity, dimensions, localization and protective location of segregated ballast tanks

14 Pump room bottom protection description and dimensions

A
A
15 A Damage calculations
A
A
A

16 Drawing with indication of capacity and localization of slop tanks

17 Operational manual for oil discharge monitoring and control system

18 Oil/ water interface detector drawing and description

19 | International Sewage Pollution Prevention Certificate

20 I Type approval certificate of for sewage treatment plan

21 A Drawings with indication of the treated sewage holding tanks, their capacities and alarms
22 | Record books (oil, sewage, garbage, grey, ozone depleting substances)

23 | Grey water treatment system certification

24 | Drawings with indication of the grey water holding tanks, their capacities and alarms

25 A Garbage management plan

26 A Ballast water management plan

27 | Ballast water treatment type approval certificate

28 A Anti-fouling system specification

29 | List of ozone depleting substances present on board

30 | Data sheets with list of refrigerants used in the different refrigeration systems, their quantities and their GWP and ODP
31 | Data sheets with the list of fixed fire-fighting means used, their quantities and GWP values
32 | Power and description of alternative system for energy and propulsion production

33 | Description of tool to monitor and record fuels

34 | Energy saving manual

35 A Fuel consumption study and solution

(1) A =to be submitted for approval; | = to be submitted for information
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No. | A/l (1) Document

36 | Hull transom design study

37 | Calculation relevant to high performing propellers

38 | NOXx technical file and Engine International Air Pollution Prevention Certificate

39 A Exhaust gas treatment system plan, characteristics and efficiency and type approval certificate
40 | Average S of the fuels used

41 | Emission monitoring and recording description

42 A Vapour emission collection system

43 I Noise assessment and measurements

44 A Inventory of hazardous materials

(1) A =to be submitted for approval; | = to be submitted for information

4 Requisites

4.1 General requirements

411 (1/1/2017)

A Ship Environmental Manager is to be appointed and pres-
ent on board.

41.2 (1/1/2017)

An Environmental Management Plan, specific to the ship, is
to be made available on board. The Plan is to contain at
least the procedures listed in App 1, [3].

41.3 (1/1/2017)

A Shipboard Oil Pollution Emergency Plan is to be present
on board. The Plan is to comply with MARPOL, Annex I,
regulation 37, and it is to be prepared based on IMO
Guidelines (Resolution MEPC 54(32) as amended by Reso-
lution MEPC.86(44)).

41.4 (1/1/2017)
Auxiliary supply ships of 5,000 tons deadweight or more
are to have prompt access to computerized shore-based
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damage stability and residual structural strength calculation
programs.

415  (1/1/2017)

Adequate training on environmental issues is to be planned,
carried out and documented for all the persons on board
having influence on the environmental behaviour of the
ship.

4.2 Additional systems, components and
procedural means

421  (1/1/2017)

The list of additional systems, components and procedural
means which can be considered for the assignment of the
notation and the values to be used for the calculation of the
relevant environmental index, as indicated in [5], are given
in the third and fourth column of Tab 2, respectively. Each
item is detailed in the App 1.

105



PtE,Ch4,Sec7

Table 2 : Additional systems, components and procedural means (1/1/2017)

. Environ- | poterences
No. Pollution source Item mental (App 1)
index
Prevention of sea pollution

1 Oil International Oil Pollution Prevention Certificate 16 (1) [1.1.1]
Oil Record book 2 [1.1.2]
Tank(s) for oil residues 1(1) [1.1.3]
Oil fuel tank protection by means of tank boundary distance 6 (1) [1.1.5]
from the ship side and bottom
Oil fuel tank protection by means of outflow calculation 4 (1) [1.1.5]
Bilge Water Treatment (15 ppm) 1(1) [1.1.6]
Bilge Water Treatment (15 ppm with alarm and automatic stop) 2(2) [1.1.7]
Bilge Water Treatment (5 ppm with alarm and automatic stop) 4(2) [1.1.8]
Bilge Water Treatment (5 ppm with alarm, automatic stop and 6 (2) [1.1.9]
recorder)
Flanges for discharge connection 1(1) [1.1.10]
Bilge oil tank 2 [1.1.11]
Retention on board 8 [1.1.12]
Restrictions in the use of ship's fuel tanks for ballast 1 [1.1.13]
Lubricating oil and sludge tank protection by means of tank 6 (3) (1) [1.1.14]
boundary distance from the ship side and bottom
Lubricating oil and sludge tank protection by means of outflow | 4 (3) (1) [1.1.15]
calculation
Restriction in the carriage of oil in forepeak tanks 1(1) [1.1.16]
Oil tank overflow 1 [1.1.17]
Gutters 1 [1.1.18]
Dry bilge concept 2 [1.1.19]
Sludge oil collection and handling facilities 2 [1.1.20]
Water-lubricated stern tube bearings 4 [1.1.21]
Magnetic coupling on oil pumps 5 [1.1.22]
Biodegradable and low aquatic toxicity lube oil 5 [1.1.23]
Restriction in the use of hydraulic plants 7 [1.1.24]

(1) to (6) With reference to the items where a note (1) to (9) appears, only one corresponding environmental index is assignable.
(7) applicable only to ships intended to operate at a fixed location.
(8) to be weighted.
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. Environ- | peferences
No. Pollution source Item mental (App 1)
index
2 Oil cargo (Auxiliary supply Segregated ballast tank 3 [1.2.1]
ships) Protective location of segregated ballast 4 (4) [1.2.2]

Double hull and bottom 5(4) [1.2.3]
Pump room bottom protection 2 [1.2.4]
Collision or stranding protection 5 [1.2.5]
Intact stability 4 [1.2.6]
Subdivision and damage stability 5 [1.2.7]
Slop tanks 3 [1.2.8]
Discharge system 3 [1.2.9]
Oil discharge monitoring and control system 3 [1.2.10]

3 Sewage International Sewage Pollution Prevention Certificate 4 (5) [1.3.1]
Sewage treatment plant of type approved (Resolution 2(5) [1.3.2]
MEPC.2(VI))
Sewage treatment plant of type approved (Resolution MEPC 4 (5) [1.3.3]
227(64))
Sewage treatment plant: effluent quality as per 33 CFR Part 159 6 [1.3.4]
Subpart E
Holding tank 3 [1.3.5]
Flanges for discharge connection 1(5) [1.3.6]
Sewage discharge record book 2 [1.3.7]

4 Grey water Grey water and sewage treatment system 2 (6) [1.4.1]
Grey water treatment system (VGP 2013) 4 (6) [1.4.2]
Holding tank 3 [1.4.3]
Grey water record book 2 [1.4.4]
Placards 1 [1.5.1]

5 Garbage Garbage Management Plan 2 [1.5.2]
Garbage record keeping 2 [1.5.3]
Ballast water exchange 5 [1.6.1]

6 Other sources Ballast water treatment 7 [1.6.2]
Control of Harmful Anti-fouling Systems 5 [1.6.3]
Marine growth prevention systems 5 [1.6.4]
Collection of spillage/ leakage of environmental hazardous sub- 3 [1.6.5]
stances

Prevention of air pollution

7 Ozone-depleting substances No hydro-chlorofluorocarbons 2 [2.1.2]
Ozone depleting substances record book 2 [2.1.3]
Restrictions in the use of GWP substances 10 (8) [2.1.4]
Non fossil fuels 30 (8) [2.2.1]

(1) to (6) With reference to the items where a note (1) to (9) appears, only one corresponding environmental index is assignable.

(7) applicable only to ships intended to operate at a fixed location.

(8) to be weighted.
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. Environ- | poterences
No. Pollution source Item mental
index (App 1)
8 Green house gases and pollut- Second generation of bio-fuels 20 (8) [2.2.2]
ants Cold ironing 5 [2.2.3]
Tool to manage handling and consumption of fuels 2 [2.2.4]
Computerized system to monitor fuel consumption 3 [2.2.5]
Support tool to assist the Master in keeping most efficient sail- 10 [2.2.6]
ing draft and trim
Energy saving and energy conservation 5 [2.2.7]
Fuel Consumption Decision Support Solution 10 [2.2.8]
Optimization of Air Conditioning (AC) plant 5 [2.2.9]
Low energy consumption lights 5 [2.2.10]
Hull transom design 3 [2.2.11]
Stabilizer openings 3 [2.2.12]
Silicone-based antifouling paint 10 [2.2.13]
Fluoropolymer antifouling paint 15 [2.2.14]
Fins on propeller boss cups 3 [2.2.15]
High-performing propellers 5 [2.2.16]
Installation of high efficiency (IE2) and premium efficiency (IE3) 3(8) [2.2.17]
motors
9 NOX Tier 1 5 [2.3.1]
Tier 2 10 [2.3.2]
Tier 3 15 [2.3.3]
Gas to liquids (GTL) fuels 15 (8) [2.3.4]
Fuel treatment 10 (8) [2.3.5]
Dual-fuel engines running with LNG 15 [2.3.6]
Exhaust gas treatment 20 [2.3.7]
NOx emissions monitoring and recording 3 [2.3.8]
10 | SOx SOx limits (global 3,5% and 0,1 % in SECA) 5 (7) [2.4.1]
SOx limits (global 1.0% and 0,1 % in SECA) 10 (7) [2.4.2]
SOX limits (0,1%) 25 (7) [2.4.3]
Gas to liquids (GTL) fuels 15 (8) [2.4.4]
Blending fossil fuel with second-generation bio-fuels 10 (8) [2.4.5]
Dual-fuel engines running with LNG 10 [2.4.6]
Exhaust gas treatment 20 [2.4.7]
SOx emissions monitoring and recording 3 [2.4.8]
Vapour emission control system 10 [2.5.1]
(1) to (6) With reference to the items where a note (1) to (9) appears, only one corresponding environmental index is assignable.
(7) applicable only to ships intended to operate at a fixed location.
(8) to be weighted.
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Environ- | o ferences
No. Pollution source Iltem mental (App 1)
index PP
11 Volatile Organic Compounds Gas to liquids (GTL) fuels 15 (8) [2.6.1]
(Auxiliary supply ships)

12 Particulates Fuel treatment 10 (8) [2.6.2]
Prime movers modifications 15 (8) [2.6.3]
Dual-fuel engines running with LNG 15 [2.6.4]
Exhaust gas treatment 20 [2.6.5]

13 CoO, Gas to liquids (GTL) fuels 15 (8) [2.7.1]
Blending fossil fuel with second-generation bio-fuels 10 (8) [2.7.2]
Dual-fuel engines running with LNG 5 [2.7.3]
CO, monitoring and recording 3 [2.7.4]

14 Noise Noise level assessment and implementation of the noise mitiga- 10 [2.8.1]
tion measures

15 Ship at scrap Inventory of hazardous materials 5 [2.10.1]

(1) to (6) With reference to the items where a note (1) to (9) appears, only one corresponding environmental index is assignable.

(7) applicable only to ships intended to operate at a fixed location.

(8) to be weighted.

5 Environmental index

5.1 Index calculation

5.1.1 (1/1/2017)

The environmental index is obtained by adding up the val-
ues of the contributions for each additional system, compo-
nent and procedural means (items) the ship is equipped
with, according to Tab 2.

6 Assignment criteria

6.1  Ships other than Auxiliary Supply Ships

6.1.1 (1/1/2017)

The additional class notation GREEN PLUS MIL is assigned

to ships (other than Auxiliary Supply Ships):

a) complying with [4.1] and [4.2]

b) having additional systems, components and procedural
means selected from items of Tab 2, pertaining to at
least nine different pollution sources (as listed in the
second column of Tab 2)

¢) having an environmental index calculated in accord-
ance with [5.1] greater than or equal to 100.

6.2 Auxiliary Supply Ships

6.2.1 (1/1/2017)

The additional class notation GREEN PLUS MIL is assigned

to Auxiliary Supply Ships:

a) complying with [4.1] and [4.2]

b) having additional systems, components and procedural
means selected from items of Tab 2, pertaining to at
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least twelve different pollution sources (as listed in the
second column of Tab 2)

¢) having an environmental index calculated in accord-
ance with [5.1] greater than or equal to 130.

7 Novel features

7.1 General

711 (1/1/2017)

For the assignment of the notation the Society may consider
systems, components and procedural means not listed in
Tab 2 based on novel principles and features on the basis of
tests, calculations or other supporting information.

7.2 Examples

7.21 (1/1/2017)

Equipment to maximize the recovery of waste heat, electri-
cal propulsion systems designed to have the maximum effi-
ciency at the different operational conditions of the ship
and any other fuel saving techniques may be considered by
the Society, on the basis of comparative studies to be sub-
mitted, for the calculation of the ship's environmental
index.

8 Systems and components

8.1 Systems and components certification

8.1.1 (1/1/2017)

When systems and components are recognized as being
capable of improving the ship's environmental behavior,
the Society may issue, upon request of the applicant (manu-
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facturer or responsible vendor) a certificate stating the envi- The compliance to the reference document is ascertained
ronmental properties of the system or component. by means of:

The certificate may be issued in accordance with applicable = execution of tests; or

national or international standards or, in the absence of « review of test documentation; or

such standards, on the basis of the manufacturer's standards

Il = evidence of positive results during in-service operation;
or specifications.

or
= any combination of the above criteria.
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APPENDIX 1

PtE, Ch 4, App 1

BASIC AND ADDITIONAL SYSTEMS, COMPO-

NENTS AND PROCEDURAL MEANS TO EVALU-
ATE THE SHIP'S ENVIRONMENTAL INDEX AS PER
THE GREEN PLUS MIL NOTATION

1 Prevention of sea pollution

1.1 Oil

1.1.1 International Oil Pollution Prevention
Certificate (1/1/2017)

A certificate is to be issued under the provisions of the
MARPOL Convention, Annex I, by the society. The certifi-
cate is to be renewed within the time described by MAR-
POL.

In case the certificate has been issued with some excep-
tions, the index is to be weighted accordingly.

1.1.2 Oil Record Book (1/1/2017)

A Oil Record Book, complied with the form in MARPOL
Convention, Annex I, appendix Ill, is to be present on board
and fill in in accordance with the MARPOL Convention,
Annex | regulations.

1.1.3 Tank(s) for oil residues (1/1/2017)

A tank or tanks for oil residues (sludge) is to be provided on
board according to the criteria of MARPOL Convention,
Annex |, regulation 12.

1.1.4 Oil fuel tank protection by means of tank
boundary distance from the ship side and
bottom (1/1/2017)

An oil fuel tanks protection is to be guaranteed in compli-
ance with MARPOL Convention, Annex I, regulation 12A,
including prescriptions about piping and valves close to
ship's bottom and side.

1.1.5 Oil fuel tank protection by means of outflow
calculation (1/1/2017)

The protection of the oil fuel tank is to be achieved applying
the criteria of MARPOL Annex | Reg. 12A based upon out-
flow calculation.

1.1.6 Bilge Water Treatment (15 ppm) (1/1/2017)

The oil filtering equipment is to be in compliance with
MARPOL Convention, Annex I, regulation 14 (except regu-
lation 14.7).

1.1.7 Bilge Water Treatment (15 ppm with alarm and
automatic stop) (1/1/2017)

The oil filtering equipment is to grant maximum oil content
in the effluent up to 15 ppm, be provided with an oil con-
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tent meter and with a 15 ppm alarm in a manned position,
combined with automatic stopping device.

The effluent from the 15 ppm filtering equipment is to be
capable of being recirculated to the bilge water holding
tank (see [1.1.7]).

1.1.8 Bilge Water Treatment (5 ppm with alarm and
automatic stop) (7/1/2017)

The oil filtering equipment is to grant maximum oil content

in the effluent up to 5 ppm, be provided with an oil content

meter and with a 5 ppm alarm in a manned position, com-

bined with automatic stopping device.

If additional equipment is installed to ensure the above per-
formance, it is to be approved by the Society.

If the performance of 5 ppm is ensured by a system type
approved according to applicable MARPOL regulations,
such performance is to be verified by the Society.

The effluent from the 5 ppm filtering equipment is to be
capable of being recirculated to the bilge water holding
tank, see [1.1.7].

1.1.9 Bilge Water Treatment (5 ppm with alarm,
automatic stop and recorder) (1/1/2017)

In addition to [1.1.5] the system is to be provided with:

a) a monitoring and control system, supervising the over-
board discharge of the treated bilge water and including
a fuel oil grease monitor, a flow meter, control means,
valves and fittings, capable of:

1) providing a fail-safe system for discharging treated
bilge water overboard including immediate shut-
down of Bilge Water Separator in the event of

= high oil content

= insufficient flow of sampling water through the
Oil monitor

= the rinse/sampling valves (inlet and outlet) of the
Oil monitor are not closed

2) measuring the flow of the water and the oil content
value

3) giving alarm signals

4) controlling the position of the overboard discharge
three-way valve

The open command of remote controlled overboard dis-
charge valve is to be authorised from the bridge and
indication of the status of manually operated overboard
discharge valves is to be available on the bridge.
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b) arecorder capable of recording
1) ship'stime
2) run stop time of bilge water separator

3) all the data from the monitoring and control system
as described in a).

1.1.10 Flanges for discharge connection (1/1/2017)
The two discharge pipelines for residues from machinery
bilges and from oil residue (sludge) tanks are to be fitted
with flange in accordance with the standard in MARPOL
Convention, Annex I, regulation 13.

1.1.11 Bilge oil tank (1/1/2017)

All machinery space bilges are to be drained into a holding
tank for pre-separation upstream of the oil separation and
filtering equipment.

Alternative installations may be considered on a case-by-
case basis.

The volume V of the holding tank, in mé, is to be at least:
V=1+55P-10*
where P is the power of the propulsion engine plant, in kW.

In any event, it is not required that the volume V is greater
than 15 m3.

Taking into account the ship service, navigation and
installed power, a smaller volume V may be accepted on a
case-by-case basis.

The tank is to be so arranged as to allow periodical removal
of sediments.

For ships operating with fuel oil having a mass density at
15°C greater than 0,94 kg/dm? and viscosity at 50°C greater
than 110 centistokes, this tank is to be provided with heat-
ing arrangements.

The holding tank is to be connected to the standard dis-
charge connection referred to in regulation 13, Annex | to
MARPOL 73/78 as amended.

No interconnections between the sludge tank discharge
piping and bilge-water piping is to be present, other than
possible common piping leading to the standard discharge
connection referred to in regulation 13, Annex | to MAR-
POL 73/78 as amended.

A high level alarm is to be given in a manned position.

1.1.12 Retention on board (1/1/2017)

An oil bilge water holding tank is to be arranged to collect
all machinery space oily bilge waters for their subsequent
discharge ashore to dedicated reception facilities through
the standard discharge connection referred to in regulation
13, Annex | to MARPOL 73/78 as amended, or any other
approved means of disposal. The retention tank(s) is (are) to
be separated and independent from the sludge tank.

The minimum total capacity of the holding tank(s) is (are) to
be evaluated on the basis of the type of ship and its machin-
ery considering 30 days of voyage duration.

The tank is to be so arranged as to allow periodical removal
of sediments.

For ships operating with fuel oil having a mass density at
15°C greater than 0,94 kg/dm? and viscosity at 50°C greater
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than 110 centistokes, this tank is to be provided with heat-
ing arrangements.

A high level alarm is to be given in a manned position.

1.1.13 Restrictions in the use of ship's tanks for
ballast (1/1/2017)

The use of tanks intended for fuel oil as ballast tanks is not

allowed, irrespective of their volume.

1.1.14 Lubricating oil and sludge tank protection by
means of tank boundary distance from the
ship side and bottom (71/1/2017)

The protection of the tanks is to be achieved applying the

criteria of MARPOL, Annex I, Regulation 12A based upon

the distance of the fuel oil tanks boundary from the ship

side and bottom.

The requirement is not applicable to the double bottom for
lubricating oil located under the main engine.

1.1.15 Lubricating oil and sludge tank protection by
means of outflow calculation (1/1/2017)

The protection of the tanks is to be achieved applying the

criteria of MARPOL Annex | Regulation 12A based upon

outflow calculation.

The requirement is not applicable to the double bottom for
lubricating oil located under the main engine.

1.1.16 Restriction in the carriage of oil in forepeak
tanks (1/1/2017)

Forepeak tank and tank forward of the collision bulkhead

are not to be used for the carriage of petroleum in any form

including crude oil, fuel oil, sludge, oil refuse and refined

products, including the substances listed in MARPOL,

Annex |, appendix I.

1.1.17 Oil tank overflow (1/1/2017)
a) All fuel oil and lubricating oil tanks of capacity greater
than 10 m? are to be fitted with an overflow system and
a high level alarm.
Acceptable alternatives are:
= an overflow system and a flow alarm in the overflow
main
= no overflow system and two high level alarms (for
instance at 90% and 95% of filling).
b) The alarm signals are to be given in a suitable position
from which bunkering or transfer operations are con-
trolled.

1.1.18 Gutters (1/1/2017)

On the weather and/or superstructure decks each fuel or

lubricating oil tank vent, overflow and fill pipe connection

is to be fitted with a fixed container or enclosed deck area

with a capacity of:

= 80 litres if the gross tonnage of the ship is between 300
and 1600

= 160 litres if the gross tonnage of the ship is greater than
1600.

1.1.19 Dry bilge concept (1/1/2017)

An adequate number of tanks of 1 m® minimum each is to
be installed to collect drainage water from one or more
equipment (e.g. diesel engine scavenging air coolers, pota-
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ble water analyzers, low temperature heat exchangers)
within the same compartment which have drainage water
with similar characteristics. Such tanks have the function to
drastically reduce water drainage to bilge spaces and so
reduce the oily water, emulsified bilge water and other con-
taminated water collecting in bilge wells.

Each tank is to be equipped with automatic transfer means,
level indicator for local control and high level alarm given
in a manned position.

1.1.20 Sludge oil collection and handling

facilities (1/1/2017)
An adequate number of tanks of 100 | approximate capacity
each is to be installed to collect oily liquids from drains,
vents, seals and glands of all equipment in machinery
spaces and bunker stations connected to a fuel oil and
lubricating oil system.

The tanks are to be installed outside the double bottom.
Drain lines must not pass through watertight bulkheads or
tank tops.

The tanks are to be in addition to the drain tanks dedicated
to each purifier module for the collection of generated
sludge.

The tanks are to be equipped with automatic transfer
means, level indicator for local control and high level alarm
given in a manned position connected to the automation
system.

A hand pump is to be additionally provided which levers
are to be located at floor level to facilitate operations;
where this is not possible, a platform with a vertical ladder
is provided for access to the pump.

Drain tanks of purifier modules are to be provided for each
purifier skid, equipped with a high level alarm given to a
manned position, connected to the Control and Monitoring
Panel of each purifier.

Drain tanks are to be discharged to the Sludge Tank by
means of a power operated pump. All discharge lines are
sized to allow pumping without the need to heat the sludge.

1.1.21 Water-lubricated stern tube bearings
(1/1/2017)

Stern tube bearings are to be water lubricated according to

Pt C, Ch 1, Sec 7, [2.4.3], [2.4.4] and [2.4.6].

1.1.22 Magnetic coupling on oil pumps (1/1/2017)
Magnetic couplings are to be used to connect fuel oil and
lubricating oil pumps and relevant drivers.

These couplings are to be approved by the Society.

1.1.23 Biodegradable and low aquatic toxicity lube
oil (1/1/2017)

Biodegradable and low aquatic toxicity oils are to be used
for the lubrication of machineries, apart from diesel
engines, hydraulic systems and for oil to sea interface. Oil
to sea interface include protective seals on controllable
pitch propellers, azimuth thrusters, propulsion pods, rudder
bearings, lubrication discharges from paddle wheel propul-
sion, stern tubes, thruster bearings, stabilizers, rudder bear-
ings, azimuth thrusters, propulsion pod lubrication, and
wire rope and mechanical equipment subject to immersion.
The oil biodegradability characteristic and low aquatic tox-
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icity are to be demonstrated by means of tests carried out
according to a recognized standard.

1.1.24 Restrictions in the use of hydraulic

plants (1/1/2017)
All manoeuvring systems (steering gear, watertight doors,
hatches, valves etc) apart from the controllable pitch pro-
peller actuating systems are not to be of hydraulic type.

1.2 Auxiliary Supply Ships

1.21 Segregated ballast tank (1/1/2017)
Every product carrier of 30.000 tonnes deadweight and
above delivered after 1 June 1982 is to be provided with
segregated ballast tanks and is to be complied with MAR-
POL, Annex I, regulation 18, paragraphs 2, 3, and 5 (where
Administration in this contest means Society).

Every product carrier of 40.000 tonnes deadweight and
above delivered on or before 1 June 1982 is to be provided
with segregated ballast tanks and is to be complied with
MARPOL, Annex I, regulation 18, paragraphs 2 and 3, or
alternatively operate with dedicated clean ballast tanks in
accordance with MARPOL, Annex I, regulation 18, para-
graph 8 (where Administration in this contest means Soci-

ety).

1.2.2 Protective location of segregated

ballast (1/1/2017)
Every product carrier of 30.000 tonnes deadweight and
above having segregated ballast tanks located within the
cargo tank length, is to be complied with MARPOL, Annex
I, regulation 18, paragraph 12.

1.2.3 Double hull and bottom (1/1/2017)

Every auxiliary supply ship of 600 tonnes deadweight and
above delivered on or after 6 July 1996 is to be complied
with MARPOL, Annex |, regulation 19.

Every auxiliary supply ship delivered on or before 6 July

1996 is to be complied with MARPOL, Annex I, regulation
19 (where Administration in this contest means Society).

1.2.4 Pump room bottom protection (1/1/2017)

Every auxiliary supply ship of 5.000 tonnes deadweight and
above is to comply with MARPOL, Annex I, regulation 22.

1.2.5 Collision or stranding protection (1/1/2017)
Every auxiliary supply ship delivered on or after 1 January
2010 is to be complied with criteria of accidental oil out-
flow performance prescribed in MARPOL, Annex I, regula-
tion 23.

Every auxiliary supply ship delivered before 1 January 2010

is to be complied with:

= criteria of hypothetical oil outflow performance pre-
scribed in MARPOL, Annex |, regulation 25 and

= limitation of size and arrangement of cargo tanks pre-
scribed in MARPOL, Annex I, regulation 26 considering
the damage extension of regulation 24.

1.2.6 Intact stability (1/1/2017)

Every auxiliary supply ship of 5.000 tonnes deadweight and
above is to be complied with MARPOL, Annex |, regulation
27.
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1.2.7 Subdivision and damage stability (7/1/2017)
Every auxiliary supply ship of 150 gross tonnage and above
is to be complied with subdivision and damage stability cri-
teria of MARPOL, Annex I, regulation 28.

1.2.8 Slop tanks (1/1/2017)

Every auxiliary supply ship of 150 gross tonnage and above
is to be provided with slop tanks and systems in compliance
with MARPOL, Annex I, regulation 29 (where Administra-
tion in this contest means Society).

1.2.9 Discharge system (1/1/2017)

Every auxiliary supply ship is to be provided with the pump-
ing, piping and discharge arrangement of MARPOL, Annex
I, regulation 30: the same MARPOL limitation in term of
size and delivery apply (where Administration in this con-
test means Society).

1.2.10 Oil discharge monitoring and control

system (1/1/2017)
Every auxiliary supply ship of 150 gross tonnage and above
is to be provided with oil/water interface detectors compli-
ance with MARPOL, Annex |, regulation 32 (where Admin-
istration in this contest means Society).

1.3 Sewage

1.3.1 International Sewage Pollution Prevention
Certificate (1/1/2017)

A certificate is to be issued under the provisions of the

MARPOL Convention, Annex IV, by the society. The certifi-

cate is to be renewed within the time described by MAR-

POL.

In case the certificate has been issued with some excep-
tions, the index is to be weighted accordingly.

1.3.2 Sewage treatment plant of type approved
(Resolution MEPC.2(VI)) (1/1/2017)

A sewage treatment plant, meeting operational require-

ments based on the standards and test methods as detailed

in Resolution MEPC.2(VI), as amended, is to be installed on

board.

1.3.3 Sewage treatment plant of type approved
(Resolution MEPC.227(64)) (1/1/2017)

A sewage treatment plant of type approved is to be installed

on-board. The society approves the plant taking into

account the IMO guidelines (Resolution MEPC.227(64)).

1.3.4 Sewage treatment plant: effluent quality as
per 33 CFR Part 159 Subpart E (1/1/2017)

A sewage treatment plant, meeting operational require-
ments based on the standards and test methods as detailed
in 33 CFR Part 159 Subpart E is to be installed on board.

The system performance is to be certified.

1.3.5 Holding tank (1/1/2017)

The ship is to be equipped with holding tank(s) for treated
sewage with sufficient capacity to allow storage of treated
sewage when in port or in no discharge areas.

The discharge line is to be fitted with a standard discharge
connection in accordance with regulation 10, Annex IV to
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MARPOL 73/78 as amended, or any other approved means
of disposal.

The minimum total capacity of such tank(s) is to the satisfac-
tion of the Society, considering the operation of the ship,
the maximum number of persons on board and other fac-
tors. The litres of sewage to consider are:

= 96 litres/person/day in case of conventional (flush-
meter) system

= 11 litres/person/day in case of vacuum system.

A high level alarm is to be given in a manned position and a
mean to indicate visually the amount of contents of the tank
is to be present.

1.3.6 Flanges for discharge connection (1/1/2017)
The sewage discharge pipelines are to be fitted with flange
in accordance with the standard in MARPOL Convention,
Annex IV, regulation 10.

1.3.7 Sewage discharge record book (1/1/2017)

All sewage discharges whether to sea or shore reception
facilities are to be recorded in a dedicated record book with
indication of

= the date, location, ship's speed (in case of discharge
during navigation)

= quantity of sewage discharged and type (treated or
untreated, mixed or not)

= in event of an emergency, accidental or other excep-
tional discharge of sewage, details of the circumstances
and reasons for the discharge.

Each entry of a discharge is to be signed by the person in
charge of the discharge concerned and each completed
page is to be signed and dated by the master or other person
having charge of the ship.

1.4 Grey water

141 Grey water and sewage treatment

system (1/1/2017)
All grey waters are to be treated with sewage in a plant of
type approved (in accordance with at least Resolution
MEPC.2(VI)).

1.4.2 Grey water treatment system (VGP

2013) (1/1/2017)
A grey water treatment system, granting an effluent quality
in compliance with standard detailed in VGP 2013, para-
graph 5.1.1.1.2 Graywater Treatment Standards, is to be
installed on board.

1.4.3 Holding tank (1/1/2017)

The ship is to be equipped with holding tank(s) for grey
water with sufficient capacity to allow storage of grey water
when in port for at least 2 days. The total capacity of grey
water holding tanks is to be based on the maximum number
of persons on board (i.e. maximum number of persons that
can be accommodated in cabins) and 200 litres/person/day.

A high level alarm is to be given in a manned position.

If the same tanks are used to hold treated sewage and grey
water, their capacity is to be at least the sum of the capaci-
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ties for the treated sewage holding tanks in [1.3.5] and the
tanks for grey water.

A smaller volume, in any case not lower than 50% of the
above capacity, may be accepted provided that:

= the ship is equipped with a system for treating grey
water, able to reduce the volume of the effluent (e.g. by
reusing part of the treated grey water for on board use);

= 2 days' retention is ensured;

« technical documentation, including results of onboard
tests, of the system’s efficiency and of effluent volume
reduction is documented to the satisfaction of the Soci-
ety.

Grey water is always to be discharged at a distance of more
than 4 nautical miles from the nearest land or to a reception
facility.

The discharging criteria do not apply when the discharge of
grey water is necessary for securing the safety of the ship
and those on board, or saving life at sea, or when the dis-
charge results from damage to the ship or its equipment.

1.4.4 Grey water record book (1/1/2017)

All grey water discharges whether to sea or shore reception
facilities are to be recorded in a dedicated record book with
indication of:

= the date, location and distance from the nearest land,
guantity

= in event of an emergency, accidental or other excep-
tional discharge of sewage, details of the circumstances
and reasons for the discharge

Each entry of a discharge is to be signed by the person in
charge of the discharge concerned and each completed
page is to be signed and dated by the master or other person
having charge of the ship.

1.5 Garbage

1.5.1 Placards (1/1/2017)

Placards stating the prohibition and restrictions for dis-
charging garbage from ships are to be fixed in conspicuous
and prominent places where:

« crew works and lives,
= passengers are accommodated and congregate
= inareas where bins are placed for collection of garbage.

The placards are to be at least 12.5 cm by 20 cm, made of
durable material. The placards are to be displayed at line of
sight height and be printed in Italian and English.

1.5.2 Garbage Management Plan (1/1/2017)

A garbage management plan is to be present and followed
on-board. The plan is to provide written procedures for
minimizing, collecting, storing, processing and disposing of
garbage, including the use of the equipment on board.

A person in charge of carrying out the plan is to be desig-
nated.

The plan is to be based on the IMO guidelines (Resolution
MEPC.220(63)).
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1.5.3 Garbage record keeping (1/1/2017)

A garbage record book is to be present on board. The basic
information to report in the book is:

= Date, time (in case of incineration, time of start and
stop)

= Position of ship
= Type of garbage
= Estimated amount discharged into sea or to reception

facilities or incinerated (including accidental or other
exceptional discharges)

= Signature of the officer in charge of the operation.

Receives or certificates delivered by the port reception facil-
ities or the ship receiving the garbage are to be kept on
board for 2 years.

1.6 Other sources

1.6.1 Ballast water exchange (1/1/2017)

A ballast water management plan, including a ballast water
record book, is to be developed in accordance with Reg. D-
1 of the IMO "International Convention for the control and
management of ship's ballast water and sediments, 2004"
and used for ballast water management.

Unless stricter requirements are enforced by the Port State,
it is recommended that ballast water exchange is carried out
during international voyages at not less than 200 miles from
the nearest land or, if not possible, at not less than 50 miles
from nearest land in a zone with water depth not less than
200 m. The ship is not to be required to deviate from its
intended voyage, or delay the voyage in order to comply
with these requirements.

Systems for the treatment of ballast water may be accepted
in place of the ballast water exchange, subject to considera-
tion by the Society.

1.6.2 Ballast water treatment (1/1/2017)

A ballast water treatment, plant complying with Reg. D-2 of
the IMO "International Convention for the control and man-
agement of ship's ballast water and sediments, 2004", is to
be installed onboard.

The system performance is to be certified.

1.6.3 Control of Harmful Anti-fouling

Systems (1/1/2017)
Organotin compounds which act as biocides are not to be
present in anti-fouling system of the ship. Alternatively the
ship can use a coating that forms a barrier to such com-
pounds leaching from the underlying noncompliant anti-
fouling systems.

1.6.4 Marine growth prevention systems (1/1/2017)
Antifouling systems for pipings are to be based on environ-
mentally friendly technologies, not discharging harmful
products and approved by the Society.

1.6.5 Collection of spillage/ leakage of
environmentally hazardous
substances (1/1/2017)

Drip trays or coamings having sufficient height are to be
provided on weather decks under equipment, systems and
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devices to collect spillage and or leakage of environmen-
tally hazardous substances.

2 Prevention of air pollution

2.1 Ozone depleting substances

211 No ozone depleting substances (other than
hydro-chlorofluorocarbons) (1/1/2017)

Installations which contain ozone depleting substances,

other than hydro-chlorofluorocarbons, are not to be present
on board.

21.2 No hydro-chlorofluorocarbons (1/1/2017)

Installations which contain ozone depleting substances,
including hydro-chlorofluorocarbons, are not to be present
on board.

21.3 Ozone depleting substances record

book (1/1/2017)
A list of equipment containing ozone depleting substances
and an Ozone Depleting Substances Record Book are to be
present onboard.

Entries in the Ozone Depleting Substances Record Book are
to be recorded in terms of mass (kg) of substance and are to
be completed without delay on each occasion, in respect of
the following:

= recharge, full or partial, of equipment containing ozone
depleting substances;

= repair or maintenance of equipment containing ozone
depleting substances;

= deliberate and not deliberate discharge of ozone deplet-
ing substances to the atmosphere:

= discharge of ozone depleting substances to land-based
reception facilities; and

= supply of ozone depleting substances to the ship.

21.4 Restrictions in the use of GWP substances
(1/1/2017)

Two alternatives may be chosen:

a) avoid the use of refrigerants having GWP > 2000 in
refrigeration or air conditioning plant systems;

b) design refrigeration or air conditioning plant systems
minimising piping systems carrying the refrigerant (e.g.
systems that utilise an intermediate cooling medium for
refrigerated cargo spaces/provision plants/AC Ventila-
tion Units).

The requirement does not apply to domestic type, stan-
dalone, refrigerators and air conditioning units.

The environmental index in Tab 1 is weighted multiplying
by R, defined as follows:

R = (PTOT 'PGWP>2000) / I:>TOT
Where:

Powes2000 = Refrigerating capacity at - 10°C evaporating
temperature and + 25°C condensing temperature of refrig-
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erating plants utilising refrigerants with GWP > 2000
excluding those complying with (b).

P;or = Refrigerating capacity at - 10°C evaporating tempera-
ture and + 25°C condensing temperature of any refrigerat-
ing plant independently from the utilised medium [kcal/h].

2.2 Green House Gases and Pollutants

2.21 Non fossil fuels (1/1/2017)

Where power on board is partially or totally produced with
systems which do not use fossil fuels (e.g. sails, fuel cells,
etc.), the environmental index in Tab 1 is weighted multi-
plying by R, defined as follows:

R=% I:>n0n fossil fuels /X PTOT
Where:

Pron fossit wetls = Nominal power of each power source not
using fossil fuel [kW]

Pror = Nominal power of each power source independently
from the utilized fuel [kW]

2.2.2 Second generation of bio-fuels (1/1/2017)

Where second generation bio-fuels are partially or totally
used on board, the environmental index in Tab1 is
weighted multiplying by R, defined as follows:

R=X Psgbf / > PTOT
Where:

Psr = Nominal power of each user which utilizes second
generation bio-fuel [kW]

P:or = Nominal power of each user independently from the
utilized fuel [kW]

2.2.3 Coldironing (1/1/2017)

The ship is to be provided with an installation allowing the
ship to be electrically fed from shore.

224 Tool to manage handling and consumption of
fuels (1/1/2017)

The ship is to be provided with a system to monitor and
record:

a) fuel supplies to the ship and
b) fuel consumption of the ship.
Data may be inserted manually.

2.2.5 Computerized system to monitor fuel
consumption (1/1/2017)

Engine room automation system or an independent com-
puterised tool has to include means for continuous monitor-
ing the fuel consumption at least of the following users:

= propulsion engines

= diesel generators

= oil fired boilers

= other oil fired users (e.g. inert gas generators).

2.2.6 Support tool to assist the Master in keeping
most efficient sailing draft and trim (1/1/2017)

The ship is to be fitted with means capable to support the
Master in keeping most efficient sailing draft and trim.
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2.2.7 Energy saving and energy conservation
(1/1/2017)

The ship is to be provided with an operational manual,

acceptable to the Society, indicating the procedures used

on board to comply with energy saving and energy conser-

vation criteria.

At least the following areas are to be considered in the man-

ual:

= propulsion

= electric production

= electric users for propulsion

= electric users for hull services (steering, thrusters, bilge,
ballast)

= electric users for navigation

= electric users for hotel/accommodation services (galley,
laundries, lighting and A/C etc)

= steam production and users.

2.2.8 Fuel consumption Decision Support Solution
(1/1/2017)

The ship is to be provided with a correlation study, accept-

able to the Society, among the parameters listed in [2.2.6]

or other identified as key parameters for the reduction of

fuel oil consumption of the particular ship.

The ship is to be provided with all the necessary devices for

the data collection including those relevant to: draft, trim,

power RPM, speed, weather conditions (wind, waves, cur-

rents, etc).

The monitoring of these parameters affecting the consump-

tion performance is to be carried out for a time period sig-

nificant in respect of the ship's trade.

Collected data are to be analyzed to identify the best setting

in terms of optimal fuel consumption, route by route.

2.29 Optimization of Air Conditioning (AC) plant
(1/1/2017)

Means are to be provided to optimize AC plant, including
the use of passive means to decrease AC demand (e.g.
reflective glazing).

2.2.10 Low energy consumption lights (1/1/2017)
At least 80% in power of the lighting fittings is to be of low
consumption type.

2.2.11 Hull transom design (1/1/2017)

Means are to be adopted to increase propulsion efficiency
by minimum 0.5% at design speed and relevant calcula-
tions or evidence are to be submitted.

2.2.12 Stabilizer openings (1/1/2017)

Openings in way of fin stabilizers are to be fitted with suita-
ble means to restore the hull boundary continuity when fins
are not in operation.

2.2.13 Silicone-based antifouling paint (1/1/2017)
A silicone-based paint, which decreases the hull frictional
resistance, is to be used as hull antifouling system.

2.2.14 Fluor-polymer antifouling paint (1/1/2017)
A fluor-polymer-based paint, which decreases the frictional
resistance, is to be used as hull antifouling system.
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2.2.15 Fins on propeller boss cups (1/1/2017)
Suitable propeller boss fins are to be fitted on the propeller
to guide the water stream in order to reduce vortex and
increase the propeller efficiency.

2.2.16 High-performing propellers (1/1/2017)

The ship is to be fitted with high performing propellers
(capable to increase propulsion efficiency by minimum 1%
at design speed) characterized by a double-side or a single-
side arc brim provided at the tip of each blade. Relevant
calculations or evidence are to be submitted.

2.2.17 High-efficiency motors (1/1/2017)
The ship is to be fitted with high efficiency (IE2) or premium
efficiency (IE3) motors, according to IEC 60034-30.

For motors having a rated power of 100 kW and above, the
tests to determine the rated efficiency are to be carried out
under survey, and are to be part of the motor testing docu-
mentation.

The environmental index will be assigned as per Tab 1.

Table 1 : Environmental indexes (1/1/2017)

Environmental

Installation .
index

High and premium efficiency motors are 3
installed, with an aggregate power of more
than 80% of the ship aggregate electric
motor power

High and premium efficiency motors are 2
installed, with an aggregate power of more
than 50% but less than 80% of the ship
aggregate electric motor power

High and premium efficiency motors are 1
installed, with an aggregate power of more
than 20% but less than 50% of the ship
aggregate electric motor power

2.3 Nitrogen Oxides

231 Tier1 (1/1/2017)

All marine diesel engines installed on board are to be in
accordance with the NOx limits prescribe in MARPOL,
Annex VI, regulation 13, paragraph 3.

Diesel engines, which are not subject to MARPOL Annex
VI, regulation 13, are not to be taken into account.

2.3.2 Tier2 (1/1/2017)

All marine diesel engines installed on board are to be in
accordance with the NOx limits prescribe in MARPOL,
Annex VI, regulation 13, paragraph 4.

Diesel engines, which are not subject to MARPOL Annex
VI, regulation 13, are not to be taken into account.

2.3.3  Tier3 (1/1/2017)

All marine diesel engines installed on board are to be in
accordance with the NOx limits prescribe in MARPOL,
Annex VI, regulation 13, paragraph 5.

Diesel engines, which are not subject to MARPOL Annex
VI, regulation 13, are not to be taken into account.
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2.34 Gas to liquids (GTL) fuels (1/1/2017)

Where GTL fuels are partially or totally used on board, the
environmental index in Tab 1 is weighted multiplying by R,
defined as follows:

R=2%Pgr /Z Pror
Where

Psr. = Nominal power of each user which utilizes GTL fuel
[kw]

Pror = Nominal power of each user independently from the
utilized fuel [kW]

Diesel engines, which are not subject to reg. 13 of MAR-
POL Annex VI, are not to be taken into account.

2.3.5 Fuel treatment (1/1/2017)

Where fossil fuel pre-treatment (e.g. water emulsion), or
water injection into combustion chamber, or scavenging air,
or combination of these are partially used on board, the
environmental index in Sec 6, Tab 2 is weighted multiplying
by R, defined as follows:

R=2Pg/ZPror
Where

P+ = Nominal power of each user which utilizes fuel treat-
ment [kW]

Pror = Nominal power of each user independently from the
utilized fuel [kW]

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

2.3.6 Dual-fuel engines running with LNG

(1/1/2017)
The fuel used on board is to be LNG (gasoil only used as
back-up in emergency).

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

Depending on installation a weighted index may be neces-
sary.

2.3.7 Exhaust gas treatment (1/1/2017)

Each diesel engine subject to Regulation 13 of MARPOL
Annex VI is to be fitted with an exhaust gas treatment sys-
tem which abates not less than 85% the total generated
NOx and which does not increase total fuel consumption at
the engine maximum continuous rating by more than an
averaged 2%.

The system is to be acceptable to the Society in compliance
with Sec 6, [8] as applicable.

Depending on installation a weighted index may be neces-
sary.

2.3.8 NOx emissions monitoring and recording
(1/1/2017)

The ship is to be fitted with system for monitoring and

recording the NOx emissions from diesel engines and boil-

ers.

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

The system is to be acceptable to the Society in compliance
with Sec 6, [8] as applicable.
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2.4 Sulphur Oxides

241 SOx limits (global 3,5 % and 0,1 % in SECA)
(1/1/2017)

The sulphur content of fuel used on board ships (average
percentage calculated on a yearly basis) is not to exceed
3.5% by mass, except when the ship is operating in SOX
emission control area (SECA) where the fuel burned is not to
exceed the limit of 0.1% m/m. SECA are the area estab-
lished by IMO.

In case of new ship (in other words, ship not yet sailing) a
declaration about the S content fuels that will be used, is to
be considered acceptable.

242 SOx (global 1,0 % and 0.5% and 0.1% in
SECA) (1/1/2017)

The sulphur content of fuel used on board ships (average
percentage calculated on a yearly basis) is not to exceed
1.0% by mass, except when the ship is operating in SOX
emission control area (SECA) where the fuel burned is not to
exceed the limit of 0.1% m/m. SECA are the area estab-
lished by IMO.

In case of new ship (in other words, ship not yet sailing) a
declaration about the S content fuels that will be used, is to
be considered acceptable.

2.43  SOx limits (0,1 %) (1/1/2017)

The sulphur content of fuel oil used on board ships (average
percentage calculated on a yearly basis) is not to exceed 0,1
% by mass worldwide.

In case of new ship (in other words, ship not yet sailing) a
declaration about the S content fuels that will be used, is to
be considered acceptable.

2.44 Gas to liquids (GTL) fuels (1/1/2017)

Where GTL fuels are partially or totally used on board, the
environmental index in Sec 6, Tab 2 is weighted multiplying
by R, defined as follows:

R=ZXPgr/Z Pror

Where

Psr. = Nominal power of each user which utilizes GTL fuel
[kw]

P:or = Nominal power of each user independently from the
utilized fuel [kW].

245 Blending fossil fuel with second-generation
bio-fuels (1/1/2017)

Where blending (of fossil fuel with second generation bio-

fuels), ensuring a sulphur content not exceeding 1,0% by

mass, are partially or totally used on board, the environ-

mental index in Sec 6, Tab 2 is weighted multiplying by R,

defined as follows:

R =X Py / Z Pror
Where

Psgr = Nominal power of each user which utilizes blending
[kw]

P:or = Nominal power of each user independently from the
utilized fuel[kW]
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2.4.6 Dual-fuel engines running with LNG
(1/1/2017)

The fuel used on board is to be LNG (gas oil only used as
back-up in emergency).

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

Depending on installation a weighted index may be neces-
sary.

2.4.7 Exhaust gas treatment (1/1/2017)

Each diesel engine subject to MARPOL, Annex VI, Regula-
tion 13, is to be fitted with an exhaust gas treatment system
which abates not less than 85% the total generated SOX
and which does not increase total fuel consumption at the
engine maximum continuous rating by more than an aver-
aged 2%.

The system is to be acceptable to the Society in compliance
with Sec 6, [8] as applicable.

Depending on installation a weighted index may be neces-
sary.

2.4.8 SOx emissions monitoring and recording
(1/1/2017)

The ship is to be fitted with system for monitoring and
recording the SOx emissions from diesel engines and boil-
ers.

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

The system is to be acceptable to the Society in compliance
with Sec 6, [8] as applicable.

2.5 \Volatile organic compounds

2,51 Vapour emission control system (1/1/2017)

A vapour emission collection system approved by the Soci-
ety is to be installed on board.

2.6 Particulates

2.6.1 Gas to liquids (GTL) fuels (1/1/2017)

Where GTL fuels are partially or totally used on board the
environmental index in Sec 6, Tab 2 is weighted multiplying
by R, defined as follows:

R =X Pgr /2 Pror

Where

Psr. = Nominal power of each user which utilizes GTL fuel
[kw]

Pror = Nominal power of each user independently from the
utilized fuel [kwW]

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

2.6.2 Fuel treatment (1/1/2017)

Where fossil fuel pre-treatment (e.g. water emulsion), or
water injection into combustion chamber, or scavenging air,
or blending of pre-treated fossil fuel with second-generation
bio-fuels or combination of these are partially used on
board, the environmental index in Sec 6, Tab 2 is weighted
multiplying by R, defined as follows:
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R=%Ps /2 Pror
Where
P = Nominal power of each user which utilizes fuel treat-

ment [kW]
P:or = Nominal power of each user independently from the
utilized fuel [kW]

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

2.6.3 Prime movers modifications (1/1/2017)

Where modification in prime movers (e.g. common rail) are
carried out, to achieve lower PMs emission without increas-
ing other pollutant and GHG emissions, only partially, the
environmental index in Sec 6, Tab 2 is weighted multiplying
by R, defined as follows:

R =% Ppom /! 2 Pror

Where

Pmpm = Nominal power of modified prime movers [kW]
P:or = Nominal power of each prime mover independently
if modified or not [kKW]

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

2.6.4 Dual-fuel engines running with LNG
(1/1/2017)

The fuel used on board is to be LNG (gasoil only used as
back-up in emergency).

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

Depending on installation a weighted index may be neces-
sary.

2.6.5 Exhaust gas treatment (1/1/2017)

Each diesel engine subject to Regulation 13 of MARPOL
Annex VI is to be fitted with an exhaust gas treatment sys-
tem which abates not less than 85% the total generated
PMs, as determined according to I1ISO 8178 Standard or
equivalent, and which does not increase total fuel con-
sumption at the engine maximum continuous rating by
more than an averaged 2%.

The system is to be acceptable to the Society in compliance
with Sec 6, [8] as applicable.

Depending on installation a weighted index may be neces-
sary.

2.7 Carbon Dioxide (CO,)

2.7.1 Gas to liquids (GTL) fuels (1/1/2017)

Where GTL fuels are partially or totally used on board for
CO, reduction, the environmental index in Sec 6, Tab 2 is
weighted multiplying by R, defined as follows:

R =X Pgr/Z Pror
Where

Psr. = Nominal power of each user which utilizes GTL fuel
[kw]
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Pror = Nominal power of each user independently from the
utilized fuel [kW]

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

2.7.2 Blending fossil fuel with second-generation
bio-fuels (1/1/2017)

Where blending (of fossil fuel and second generation bio-
fuels) are partially or totally used on board for CO, reduc-
tion, the environmental index in Sec 6, Tab 2 is weighted
multiplying by R, defined as follows:

R=ZX Py /= Pror
Where:

Pspr = Nominal power of each user which utilizes blending
[kw]

Pror = Nominal power of each user independently from the
utilized fuel [kW]

2.7.3 Dual-fuel engines running with LNG
(1/1/2017)

The fuel used on board is to be LNG (gas oil only used as
back-up in emergency).

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

Depending on installation a weighted index may be neces-
sary.

2.74 CO, emissions monitoring and recording
(1/1/2017)

The ship is to be fitted with system for monitoring and
recording the CO, emissions from diesel engines and boil-
ers.

Diesel engines, which are not subject to Regulation 13 of
MARPOL Annex VI, are not to be taken into account.

The system is to be acceptable to the Society in compliance
with Sec 6, [8] as applicable.

2.8 Noise

2.8.1 Noise level assessment and implementation
of noise mitigation measures (1/1/2017)

An underwater noise assessment (for normal navigation) is

to be carried out identifying the appropriate measures to

minimize impact and disturbance to marine species in gen-

eral.

The measures may affect:

= propeller design and propulsion system for example
reducing cavitation and/ or turbulence in the wake field

= hull form optimization for example reducing hull resist-
ance.

Noise measurements assessing the effectiveness of the

implemented measures are to be carried out annually.

The underwater noise measurements are to be conducted in
accordance with international standards.

The noise assessment and the measurements are to be sub-
mitted to the Society for information.
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2.9 Ship at scrap

2.9.1 Inventory of hazardous materials (1/1/2017)
An inventory of hazardous materials is to be developed tak-
ing into account the IMO Guidelines (Resolution
MEPC.269(68)).

3 Procedures

3.1

3141 (1/1/2017)

The Ship Environmental Management Plan, referred to in
Sec 6, [4.1.2], is to include procedures covering the follow-
ing:

= oily waste management including discharge criteria;

= preparation, filling in and maintenance of the oil record
book;

= restriction of use of fuel tank as ballast tank (if item
1.1.13 is adopted

= restriction of use of forepeak tanks (if item 1.1.16 is
adopted)

= periodical calibration of the oil content meters, when
required by the Manufacturer's instructions or, in the
absence of specific indications, at least every six
months; documentation is to be kept on board for exam-
ination during periodical surveys;

= periodical cleaning of the oil bilge water retention tank,
bilge holding tank and of the sludge tank

= bunkering operation, including bunkering in navigation
= periodical checks of the overflow systems/alarms;

= sewage management including discharge criteria and
use of holding tanks in port and no discharge areas;

= preparation, filling in and maintenance of the sewage
record book;

= disposal of sewage treatment plant residues. If the ship
is not in a condition to dispose at sea of sewage treat-
ment plant residues in accordance with international or
national regulations, such residues are to be disposed
ashore or by incineration;

= grey water discharge criteria and use of holding tanks in
ports and in no discharge areas;

= garbage management and waste recycling;

« procedures to be followed to minimise the risk of
depleting the refrigerant or the refrigerant vapours in all
operative and emergency conditions;

= corrective actions in the event the annual refrigerant
leakage exceeds 10%;

= preparing, filling in and updating the refrigerant log-
book. The leakage is to be documented by consumption
figures recorded in a refrigerant log-book to be kept on
board and made available during periodical surveys;

= the procedures required by MARPOL 73/78 as amended

or the reference to the company document containing
them.

The lube oil consumption of all systems having an oil to sea
interface, such as main and auxiliary engines cooled by sea
water, controlled pitch propellers, sterntubes, bow and stern
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thrusters, stabilisers, PODs etc, is to be recorded at least
once a week in an "Oil Systems record book" aimed at
detecting, through unusually high consumption, oil leakage
through sealings.

The log-book is to contain the list of all systems concerned,
the consumption of each system recorded at least every
week and corrective actions when carried out.ut.
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