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BUREAU VERITAS MARINE & OFFSHORE

EUREAD
M

GENERAL CONDITIONS
1. INDEPENDENCE OF THE SOCIETY AND APPLICABLE TERMS
1.1 The Society shall remain at all times an independent contractor and neither the Society nor any of its officers,

employees, servants, agents or subcontractors shall be or act as an employee, servant or agent of any other party
hereto in the performance of the Services.

1.2 The operations of the Society in providing its Services are exclusively conducted by way of random
inspections and do not, in any circumstances, involve monitoring or exhaustive verification.
1.3 The Society acts as a services provider. This cannot be construed as an obligation bearing on the Society to

obtain a result or as a warranty. The Society is not and may not be considered as an underwriter, broker in Unit's sale
or chartering, expert in Unit’s valuation, consulting engineer, controller, naval architect, designer, manufacturer,
shipbuilder, repair or conversion yard, charterer or shipowner; none of the above listed being relieved from any of their
expressed or implied obligations as a result of the interventions of the Society.

1.4 Only the Society is qualified to apply and interpret its Rules.

15 The Client acknowledges the latest versions of the Conditions and of the applicable Rules applying to the
Services’ performance.

1.6 Unless an express written agreement is made between the Parties on the applicable Rules, the applicable

Rules shall be the Rules applicable at the time of entering into the relevant contract for the performance of the
Services.

1.7 The Services’ performance is solely based on the Conditions. No other terms shall apply whether express or
implied.

2. DEFINITIONS

21 “Certificate(s)” means classification or statutory certificates, attestations and reports following the Society’s
intervention.

2.2 “Certification” means the activity of certification in application of national and international regulations or

standards (“Applicable Referential”), in particular by delegation from different governments that can result in the
issuance of a Certificate.

23 “Classification” means the classification of a Unit that can result or not in the issuance of a classification
Certificate with reference to the Rules. Classification (or Certification as defined in clause 2.2) is an appraisement
given by the Society to the Client, at a certain date, following surveys by its surveyors on the level of compliance of the
Unit to the Society’s Rules and/or to Applicable Referential for the Services provided. They cannot be construed as an
implied or express warranty of safety, fitness for the purpose, seaworthiness of the Unit or of its value for sale,
insurance or chartering.

2.4 “Client” means the Party and/or its representative requesting the Services.

25 “Conditions” means the terms and conditions set out in the present document.

2.6 “Industry Practice” means international maritime and/or offshore industry practices.

2.7 “Intellectual Property” means all patents, rights to inventions, utility models, copyright and related rights,

trade marks, logos, service marks, trade dress, business and domain names, rights in trade dress or get-up, rights in
goodwill or to sue for passing off, unfair competition rights, rights in designs, rights in computer software, database
rights, topography rights, moral rights, rights in confidential information (including know-how and trade secrets),
methods and protocols for Services, and any other intellectual property rights, in each case whether capable of
registration, registered or unregistered and including all applications for and renewals, reversions or extensions of
such rights, and all similar or equivalent rights or forms of protection in any part of the world.

2.8 “Parties” means the Society and Client together.

29 “Party” means the Society or the Client.

2.10 “Register” means the public electronic register of ships updated regularly by the Society.

21 “Rules” means the Society’s classification rules (available online on veristar.com), guidance notes and other

documents. The Society’s Rules take into account at the date of their preparation the state of currently available and
proven technical minimum requirements but are not a standard or a code of construction neither a guide for
maintenance, a safety handbook or a guide of professional practices, all of which are assumed to be known in detail
and carefully followed at all times by the Client.

212 “Services” means the services set out in clauses 2.2 and 2.3 but also other services related to Classification
and Certification such as, but not limited to: ship and company safety management certification, ship and port security
certification, maritime labour certification, training activities, all activities and duties incidental thereto such as
documentation on any supporting means, software, instrumentation, measurements, tests and trials on board. The
Services are carried out by the Society according to the Rules and/or the Applicable Referential and to the Bureau
Veritas’ Code of Ethics. The Society shall perform the Services according to the applicable national and international
standards and Industry Practice and always on the assumption that the Client is aware of such standards and Industry
Practice.

213 “Society” means the classification society ‘Bureau Veritas Marine & Offshore SAS’, a company organized
and existing under the laws of France, registered in Nanterre under number 821 131 844, or any other legal entity of
Bureau Veritas Group as may be specified in the relevant contract, and whose main activities are Classification and
Certification of ships or offshore units.

2.14 “Unit” means any ship or vessel or offshore unit or structure of any type or part of it or system whether
linked to shore, river bed or sea bed or not, whether operated or located at sea or in inland waters or partly on land,
including submarines, hovercrafts, drilling rigs, offshore installations of any type and of any purpose, their related and
ancillary equipment, subsea or not, such as well head and pipelines, mooring legs and mooring points or otherwise as
decided by the Society.

3. SCOPE AND PERFORMANCE

31 Subject to the Services requested and always by reference to the Rules, and/or to the Applicable Referential,
the Society shall:

. review the construction arrangements of the Unit as shown on the documents provided by the Client;

. conduct the Unit surveys at the place of the Unit construction;

. class the Unit and enter the Unit’s class in the Society’s Register;

. survey the Unit periodically in service to note whether the requirements for the maintenance of class are met.

The Client shall inform the Society without delay of any circumstances which may cause any changes on the
conducted surveys or Services.

3.2 The Society will not:

. declare the acceptance or commissioning of a Unit, nor its construction in conformity with its design, such
activities remaining under the exclusive responsibility of the Unit's owner or builder;

. engage in any work relating to the design, construction, production or repair checks, neither in the operation

of the Unit or the Unit's trade, neither in any advisory services, and cannot be held liable on those accounts.

4. RESERVATION CLAUSE

41 The Client shall always: (i) maintain the Unit in good condition after surveys; (i) present the Unit for surveys;
and (iii) inform the Society in due time of any circumstances that may affect the given appraisement of the Unit or
cause to modify the scope of the Services.

4.2 Certificates are only valid if issued by the Society.

4.3 The Society has entire control over the Certificates issued and may at any time withdraw a Certificate at its
entire discretion including, but not limited to, in the following situations: where the Client fails to comply in due time
with instructions of the Society or where the Client fails to pay in accordance with clause 6.2 hereunder.

4.4 The Society may at times and at its sole discretion give an opinion on a design or any technical element that
would ‘in principle’ be acceptable to the Society. This opinion shall not presume on the final issuance of any Certificate
nor on its content in the event of the actual issuance of a Certificate. This opinion shall only be an appraisement made
by the Society which shall not be held liable for it.

5. ACCESS AND SAFETY

5.1 The Client shall give to the Society all access and information necessary for the efficient performance of the
requested Services. The Client shall be the sole responsible for the conditions of presentation of the Unit for tests,
trials and surveys and the conditions under which tests and trials are carried out. Any information, drawing, etc.
required for the performance of the Services must be made available in due time.

5.2 The Client shall notify the Society of any relevant safety issue and shall take all necessary safety-related
measures to ensure a safe work environment for the Society or any of its officers, employees, servants, agents or
subcontractors and shall comply with all applicable safety regulations.

6. PAYMENT OF INVOICES

6.1 The provision of the Services by the Society, whether complete or not, involves, for the part carried out, the
payment of fees thirty (30) days upon issuance of the invoice.

6.2 Without prejudice to any other rights hereunder, in case of Client's payment default, the Society shall be

entitled to charge, in addition to the amount not properly paid, interest equal to twelve (12) months LIBOR plus two (2)

per-cent as of due date calculated on the number of days such payment is delinquent. The Society shall also have the
right to withhold Certificates and other documents and/or to suspend or revoke the validity of Certificates.

6.3 In case of dispute on the invoice amount, the undisputed portion of the invoice shall be paid and an
explanation on the dispute shall accompany payment so that action can be taken to resolve the dispute.

7. LIABILITY

71 The Society bears no liability for consequential loss. For the purpose of this clause consequential loss shall
include, without limitation:

. Indirect or consequential loss;

. Any loss and/or deferral of production, loss of product, loss of use, loss of bargain, loss of revenue, loss of

profit or anticipated profit, loss of business and business interruption, in each case whether direct or indirect.

The Client shall defend, release, save, indemnify, defend and hold harmless the Society from the Client's own
consequential loss regardless of cause.

7.2 Except in case of wilful misconduct of the Society, death or bodily injury caused by the Society’s negligence
and any other liability that could not be, by law, limited, the Society’s maximum liability towards the Client is limited to
one hundred and fifty per-cent (150%) of the price paid by the Client to the Society for the Services having caused the
damage. This limit applies to any liability of whatsoever nature and howsoever arising, including fault by the Society,
breach of contract, breach of warranty, tort, strict liability, breach of statute.

7.3 Al claims shall be presented to the Society in writing within three (3) months of the completion of Services’
performance or (if later) the date when the events which are relied on were first discovered by the Client. Any claim not
so presented as defined above shall be deemed waived and absolutely time barred.

8. INDEMNITY CLAUSE

8.1 The Client shall defend, release, save, indemnify and hold harmless the Society from and against any and all
claims, demands, lawsuits or actions for damages, including legal fees, for harm or loss to persons and/or property
tangible, intangible or otherwise which may be brought against the Society, incidental to, arising out of or in connection
with the performance of the Services (including for damages arising out of or in connection with opinions delivered
according to clause 4.4 above) except for those claims caused solely and completely by the gross negligence of the
Society, its officers, employees, servants, agents or subcontractors.

9. TERMINATION

9.1 The Parties shall have the right to terminate the Services (and the relevant contract) for convenience after
giving the other Party thirty (30) days’ written notice, and without prejudice to clause 6 above.

9.2 The Services shall be automatically and immediately terminated in the event the Client can no longer
establish any form of interest in the Unit (e.g. sale, scrapping).

9.3 The Classification granted to the concerned Unit and the previously issued Certificates shall remain valid

until the date of effect of the termination notice issued, or immediately in the event of termination under clause 9.2,
subject to compliance with clause 4.1 and 6 above.

9.4 In the event where, in the reasonable opinion of the Society, the Client is in breach, or is suspected to be in
breach of clause 16 of the Conditions, the Society shall have the right to terminate the Services (and the relevant
contracts associated) with immediate effect.

10. FORCE MAJEURE

10.1 Neither Party shall be responsible or liable for any failure to fulfil any term or provision of the Conditions if
and to the extent that fulfilment has been delayed or temporarily prevented by a force majeure occurrence without the
fault or negligence of the Party affected and which, by the exercise of reasonable diligence, the said Party is unable to
provide against.

10.2 For the purpose of this clause, force majeure shall mean any circumstance not being within a Party’s
reasonable control including, but not limited to: acts of God, natural disasters, epidemics or pandemics, wars, terrorist
attacks, riots, sabotages, impositions of sanctions, embargoes, nuclear, chemical or biological contaminations, laws or
action taken by a government or public authority, quotas or prohibition, expropriations, destructions of the worksite,
explosions, fires, accidents, any labour or trade disputes, strikes or lockouts.

11. CONFIDENTIALITY
11.1 The documents and data provided to or prepared by the Society in performing the Services, and the
information made available to the Society, will be treated as confidential except where the information:

. is properly and lawfully in the possession of the Society;

. is already in possession of the public or has entered the public domain, other than through a breach of this
obligation;

. is acquired or received independently from a third party that has the right to disseminate such information;

. is required to be disclosed under applicable law or by a governmental order, decree, regulation or rule or by

a stock exchange authority (provided that the receiving Party shall make all reasonable efforts to give prompt written
notice to the disclosing Party prior to such disclosure).

1.2 The Parties shall use the confidential information exclusively within the framework of their activity underlying
these Conditions.

11.3 Confidential information shall only be provided to third parties with the prior written consent of the other
Party. However, such prior consent shall not be required when the Society provides the confidential information to a
subsidiary.

1.4 Without prejudice to sub-clause 11.1, the Society shall have the right to disclose the confidential information
if required to do so under regulations of the International Association of Classifications Societies (IACS) or any
statutory obligations.

12. INTELLECTUAL PROPERTY

121 Each Party exclusively owns all rights to its Intellectual Property created before or after the commencement
date of the Conditions and whether or not associated with any contract between the Parties.

12.2 The Intellectual Property developed by the Society for the performance of the Services including, but not
limited to drawings, calculations, and reports shall remain the exclusive property of the Society.

13. ASSIGNMENT

13.1 The contract resulting from to these Conditions cannot be assigned or transferred by any means by a Party
to any third party without the prior written consent of the other Party.

13.2 The Society shall however have the right to assign or transfer by any means the said contract to a
subsidiary of the Bureau Veritas Group.

14. SEVERABILITY

14.1 Invalidity of one or more provisions does not affect the remaining provisions.

14.2 Definitions herein take precedence over other definitions which may appear in other documents issued by
the Society.

14.3 In case of doubt as to the interpretation of the Conditions, the English text shall prevail.

15. GOVERNING LAW AND DISPUTE RESOLUTION

15.1 These Conditions shall be construed in accordance with and governed by the laws of England and Wales.
15.2 Any dispute shall be finally settled under the Rules of Arbitration of the Maritime Arbitration Chamber of Paris
(“CAMP”), which rules are deemed to be incorporated by reference into this clause. The number of arbitrators shall be
three (3). The place of arbitration shall be Paris (France). The Parties agree to keep the arbitration proceedings
confidential.

15.3 Notwithstanding clause 15.2, disputes relating to the payment of the Society’s invoices may be submitted by
the Society to the Tribunal de Commerce de Nanterre, France, or to any other competent local Court, at the Society’s
entire discretion.

16. PROFESSIONAL ETHICS

16.1 Each Party shall conduct all activities in compliance with all laws, statutes, rules, economic and trade
sanctions (including but not limited to US sanctions and EU sanctions) and regulations applicable to such Party
including but not limited to: child labour, forced labour, collective bargaining, discrimination, abuse, working hours and
minimum wages, anti-bribery, anti-corruption, copyright and trademark protection, personal data protection
(https:/personaldataprotection.bureauveritas.com/privacypolicy).

Each of the Parties warrants that neither it, nor its affiliates, has made or will make, with respect to the matters
provided for hereunder, any offer, payment, gift or authorization of the payment of any money directly or indirectly, to
or for the use or benefit of any official or employee of the government, political party, official, or candidate.

16.2 In addition, the Client shall act consistently with the Bureau Veritas’ Code of Ethics and, when applicable,
Business Partner Code of Conduct both available at https:/group.bureauveritas.com/group/corporate-social-

responsibility/operational-excellence. D O c u m e n ts
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The English wording of these rules take precedence over editions in other
languages.

Unless otherwise specified, these rules apply to ships for which contracts are
signed after July 1st, 2021. The Society may refer to the contents hereof
before July 1st, 2021, as and when deemed necessary or appropriate.
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CHAPTER 1
MACHINERY

Section 1 General Requirements

1 General 43
1.1 Application
1.2 Additional requirements
1.3 Documentation to be submitted
1.4 Definitions

2 Design and construction 43
2.1 General
2.2 Materials, welding and testing
2.3 Vibrations
2.4 Operation in inclined position
2.5  Ambient conditions
2.6 Power of machinery
2.7  Astern power
2.8  Safety devices
2.9  Fuels

3 Arrangement and installation on board 45
3.1 General
3.2 Floor plating and gratings
3.3 Bolting down
3.4 Safety devices on moving parts
3.5  Gauges
3.6 Ventilation in machinery spaces
3.7 Hot surfaces and fire protection
3.8 Machinery remote control, alarms and safety systems

4 Tests and trials 47
4.1 Works tests
4.2 Trials on board

Section 2 Diesel Engines

1 General 48
1.1 Application
1.2 Documentation flow for diesel engine
1.3 Definitions

2 Design and construction 53
2.1 Materials and welding
2.2 Crankshaft
2.3 Crankcase
2.4 Scavenge manifolds
2.5  Systems
2.6 Starting air system
2.7 Control and monitoring
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3 Arrangement and installation 60

3.1 Starting arrangements
3.2 Turning gear

3.3  Trays

3.4  Exhaust gas system

4 Type tests, material tests, workshop inspection and testing, certification 61

4.1 Type testing

4.2 Material and non-destructive tests for engine components
4.3  Factory Acceptance Test

4.4  Certification

Section 3 Pressure Equipment
1 General 71

Principles

Application

Definitions

Classes

Applicable Rules
Documentation to be submitted

__\__‘__\__\__‘_‘
ok Wi =

2 Design and construction - Scantlings of pressure parts 75

2.1 General

2.2 Materials

2.3 Permissible stresses

2.4 Cylindrical, spherical and conical shells with circular cross-sections subject to
internal pressure

2.5 Dished heads subject to pressure on the concave (internal) side

2.6 Dished heads subject to pressure on the convex (external) side

2.7  Flat heads

2.8 Openings and branches (nozzles)

2.9  Regular pattern openings - Tube holes

2.10 Water tubes, superheaters and economiser tubes of boilers

2.11 Additional requirements for fired pressure vessels

2.12 Additional requirements for vertical boilers and fire tube boilers

2.13 Bottles containing pressurised gases

2.14 Heat exchangers

3 Design and construction - Equipments 97

3.1 All pressure vessels

3.2 Boilers and steam generators

3.3 Thermal oil heaters and thermal oil installation
3.4 Special types of pressure vessels

3.5  Other pressure vessels

4 Design and construction - Fabrication and welding 101

4.1 General

4.2 Welding design

4.3 Miscellaneous requirements for fabrication and welding
4.4 Preparation of parts to be welded

4.5 Tolerances after construction

4.6 Preheating

4.7 Post-weld heat treatment

4.8  Welding samples
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4.9  Specific requirements for class 1 vessels
4.10 Specific requirements for class 2 vessels
4.11 Specific requirements for class 3 vessels

5 Design and construction - Control and monitoring 113
5.1  Boiler control and monitoring system
5.2 Pressure vessel instrumentation
5.3  Thermal oil heater control and monitoring
5.4  Control and monitoring requirements

6 Additional requirements for shell type exhaust gas heated economizers
that may be isolated from the steam plant system 116
6.1 Application
6.2  Design and construction
6.3 Pressure relief
6.4  Pressure indication
6.5 Lagging
6.6  Feed water
6.7  Operating instructions

7 Design requirements for boil-off gas combustion units 117
7.1 Operating cases
7.2 Availability
7.3 Gas combustion equipment
7.4 Gas supply
7.5 Instrumentation and safeties

8 Arrangement and installation 118
8.1  Foundations
8.2 Boilers
8.3  Pressure vessels
8.4  Thermal oil heaters

9 Material test, workshop inspection and testing, certification 119
9.1  Material testing
9.2 Workshop inspections
9.3  Hydrostatic tests
9.4  Certification

Section 4 Steam Turbines

1 General 121
1.1 Application
1.2 Documentation to be submitted

2 Design and construction 121
2.1 Materials
2.2 Design and constructional details
2.3 Welded fabrication
2.4 Control, monitoring and shut-off devices

3 Arrangement and installation 124
3.1 Foundations
3.2 Jointing of mating surfaces
3.3 Piping installation
3.4 Hot surfaces
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3.5  Alignment

3.6  Circulating water system
3.7  Gratings

3.8  Drains

3.9 Instruments

4 Material tests, workshop inspection and testing, certification 125

4.1 Material tests
4.2 Inspections and testing during construction
4.3 Certification

Section 5 Gas Turbines
1 General 127

1.1 Application
1.2 Definition of rated power
1.3 Documentation to be submitted

2 Design and Construction 128

2.1 Materials

2.2 Stress analyses

2.3 Design and constructional details

2.4 Welded fabrication

2.5  Control, monitoring and shut-off devices

3 Arrangement and installation 131

3.1 Foundations

3.2 Joints of mating surfaces
3.3 Piping installation

3.4 Hot surfaces

3.5  Alignment

3.6 Gratings

3.7  Drains

3.8 Instruments

4 Material tests, workshop inspection and testing, certification 131

4.1 Type tests - General

4.2 Type tests of turbines not admitted to an alternative inspection scheme
4.3 Type tests of turbines admitted to an alternative inspection scheme
4.4  Material tests

4.5 Inspections and testing during construction

4.6 Certification

5 Additional requirements for dual fuel (DF) gas turbines 134

5.1  Design principles
5.2 Control, alarms and safety systems
5.3  Type tests

Section 6 Gearing
1 General 136

1.1 Application
1.2 Documentation to be submitted
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Design of gears - Determination of the load capacity of cylindrical

gears 139
2.1 Symbols, units, definitions
2.2 Principle
2.3 General influence factors
2.4 Calculation of surface durability
2.5  Calculation of tooth bending strength
2.6 Calculation of scuffing resistance
3 Design of gears - Determination of the load capacity of bevel gears 158
3.1 Symbols, units, definitions
3.2 Principle
3.3  General influence factors
3.4 Calculation of surface durability
3.5 Calculation of tooth bending strength
3.6 Calculation of scuffing resistance
4 Design and construction - except tooth load capacity 167
4.1  Materials
4.2  Teeth
4.3 Wheels and pinions
4.4 Shafts and bearings
4.5 Casings
4.6  Lubrication
4.7  Control and monitoring
5 Installation 170
5.1  General
5.2 Fitting of gears
6 Certification, inspection and testing 170
6.1  General
6.2 Workshop inspection and testing
Section 7 Main Propulsion Shafting
1 General 172
1.1 Application
1.2 Documentation to be submitted
2 Design and construction 173
2.1 Materials
2.2 Shafts - Scantling
2.3 Liners
2.4 Stern tube bearings
2.5  Couplings
2.6 Design of oil control systems for clutches
2.7 Monitoring
3 Arrangement and installation 178
3.1 General
3.2 Protection of propeller shaft against corrosion
3.3 Shaft alignment for ships granted with a notation ESA
3.4  Shaft alignment for ships not granted with a notation ESA
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4 Material tests, workshop inspection and testing, certification 179

4.1 Material and non-destructive tests, workshop inspections and testing
4.2 Certification

Section 8 Propellers
1 General 181

1.1 Application
1.2 Definitions
1.3 Documentation to be submitted

2 Design and construction 183

2.1 Materials

2.2 Solid propellers - Blade thickness

2.3 Built-up propellers and controllable pitch propellers
2.4 Skewed propellers

2.5  Ducted propellers

2.6 Features

3 Arrangement and installation 186

3.1 Fitting of propeller on the propeller shaft
4 Testing and certification 188

4.1 Material tests
4.2 Testing and inspection
4.3 Certification

Section 9 Shaft Vibrations

1 General 189
1.1 Application

2 Design of systems in respect of vibrations 189

2.1 Principle
2.2 Modifications of existing plants

3 Torsional vibrations 189

3.1 Documentation to be submitted

3.2 Definitions, symbols and units

3.3 Calculation principles

3.4  Permissible limits for torsional vibration stresses in crankshaft, propulsion
shafting and other transmission shafting

3.5  Permissible vibration levels in components other than shafts

3.6 Torsional vibration measurements

Section 10 Piping Systems

1 General 194
1.1 Application
1.2 Documentation to be submitted
1.3  Definitions
1.4 Symbols and units
1.5  Class of piping systems
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8 Bureau Veritas - Rules for Steel Ships Documefﬂyg?‘féring Hub

Full document details: BV NR467 C1R13 2021


http://www.avadocuments.com/doc/bv-nr467-c1-r13-2021
http://www.avadocuments.com/doc/bv-nr467-c1-r13-2021

2 General requirements for design and construction 196
2.1 Materials
2.2 Thickness of pressure piping
2.3 Calculation of high temperature pipes
2.4 Junction of pipes
2.5 Protection against overpressure
2.6 Flexible hoses and expansion joints
2.7 Valves and accessories
2.8 Seainlets and overboard discharges
2.9  Control and monitoring
3 Welding of steel piping 212
3.1 Application
3.2 General
3.3 Design of welded joints
3.4  Preparation of elements to be welded and execution of welding
3.5 Post-weld heat treatment
3.6 Inspection of welded joints
4 Bending of pipes 214
4.1 Application
4.2 Bending process
4.3 Heat treatment after bending
5 Arrangement and installation of piping systems 215
5.1  General
5.2 Location of tanks and piping system components
5.3 Passage through bulkheads or decks
5.4  Independence of lines
5.5  Prevention of progressive flooding
5.6  Provision for expansion
5.7  Supporting of the pipes
5.8  Protection of pipes
5.9 Valves, accessories and fittings
5.10 Additional arrangements for flammable fluids
6 Bilge systems 219
6.1 Application
6.2  Principle
6.3  Design of bilge systems
6.4  Draining of cargo spaces
6.5  Draining of machinery spaces
6.6  Draining of dry spaces other than cargo holds and machinery spaces
6.7  Bilge pumps
6.8  Size of bilge pipes
6.9  Bilge accessories
6.10 Materials
6.11 Bilge piping arrangement
6.12 Water ingress detection
7 Ballast systems 226
7.1 Design of ballast systems
7.2 Ballast pumping arrangement
7.3 Requirements on ballast water exchange at sea
7.4 Installation of ballast water management systems
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8 Scuppers and sanitary discharges 230

8.1 Application
8.2  Principle
8.3  Drainage from spaces below the freeboard deck or within enclosed
superstructures and deckhouses on the freeboard deck
8.4  Drainage of superstructures or deckhouses not fitted with efficient weathertight
doors
8.5  Drainage of enclosed cargo spaces situated on the bulkhead deck or on the
freeboard deck
8.6  Drainage of cargo spaces, other than
ro-ro spaces, intended for the carriage of motor vehicles with fuel in their tanks
for their own propulsion
8.7  Drainage and pumping arrangements for vehicle, special category and ro-ro
spaces protected by fixed pressure water-spraying systems
8.8  Arrangement of discharges led overboard
8.9 Summary table of overboard discharge arrangements
8.10 Valves and pipes
8.11 Arrangement of scuppers and sanitary discharge piping
9 Air, sounding and overflow pipes 235
9.1  Air pipes
9.2 Sounding pipes
9.3  Overflow pipes
9.4  Constructional requirements applying to sounding, air and overflow pipes
10 Cooling systems 241
10.1  Application
10.2  Principle
10.3 Design of sea water cooling systems
10.4 Design of fresh water cooling systems
10.5 Design of oil cooling systems
10.6 Control and monitoring
10.7 Arrangement of cooling systems
11 Fuel oil systems 244
11.1  Application
11.2  Principle
11.3  General
11.4 Design of fuel oil filling and transfer systems
11.5 Arrangement of fuel oil tanks and bunkers
11.6 Design of fuel oil tanks and bunkers
11.7 Design of fuel oil heating systems
11.8 Design of fuel oil treatment systems
11.9 Design of fuel supply systems
11.10 Control and monitoring
11.11 Construction of fuel oil piping systems
11.12 Arrangement of fuel oil piping systems
12 Lubricating oil systems 251
12.1  Application
12.2  Principle
12.3  General
12.4 Design of engine lubricating oil systems
12.5 Design of steam turbine lubrication systems
12.6 Design of lubricating oil tanks
12.7 Control and monitoring
12.8  Construction of lubricating oil piping systems
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Thermal oil systems 253

14

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9

Application

Principle

General

Design of thermal oil heaters and heat exchangers
Design of storage, expansion and draining tanks
Design of circulation and heat exchange systems
Control and monitoring

Construction of thermal oil piping systems
Thermal oil piping arrangements

Hydraulic systems 255

15

14.1
14.2
14.3
14.4
14.5
14.6

Application

Principles

General

Design of hydraulic pumps and accessories
Design of hydraulic tanks and other components
Control and monitoring

Steam systems 256

16

15.1
15.2
15.3

Application
Principle
Design of steam lines

Boiler feed water and condensate systems 258

17

16.1
16.2
16.3
16.4
16.5
16.6
16.7

Application

Principle

Design of boiler feed water systems

Design of condensate systems

Control and monitoring

Arrangement of feed water and condensate piping

Arrangement of feed water system for shell type exhaust gas heated economizer

Compressed air systems 260

18

17.1
17.2
17.3
17.4
17.5
17.6
17.7
17.8

Application

Principle

Design of starting air systems

Design of control and monitoring air systems
Design of air compressors

Control and monitoring of compressed air systems
Materials

Arrangement of compressed air piping systems

Exhaust gas systems 262

19

18.1
18.2
18.3
18.4
18.5

General

Design of exhaust systems

Materials

Arrangement of exhaust piping systems

Additional requirements for exhaust gas treatment systems

Oxyacetylene welding systems 266
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20 Certification, inspection and testing of piping systems 267

20.1 Application

20.2 Type tests of flexible hoses and expansion joints

20.3 Type tests of air pipe closing appliances

20.4 Testing of materials

20.5 Hydrostatic testing of piping systems and their components
20.6 Testing of piping system components during manufacturing
20.7 Inspection and testing of piping systems

Section 11 Steering Gear
1 General 275

1.1 Application

1.2 Documentation to be submitted
1.3 Definitions

1.4 Symbols

2 Design and construction 277

2.1 General

2.2 Strength, performance and power operation of the steering gear
2.3 Control of the steering gear

2.4 Availability

2.5 Mechanical components

2.6 Hydraulic system

2.7  Electrical systems

2.8 Alarms and indications

3 Design and construction - Requirements for ships equipped with
several rudders 286

3.1 Principle
3.2 Synchronisation

4 Design and construction - Requirements for ships equipped with
thrusters as steering means 286

4.1 Principle
4.2 Steering arrangements
4.3 Use of water-jets

5 Arrangement and installation 288

5.1  Steering gear room arrangement
5.2 Rudder actuator installation

5.3 Overload protections

5.4  Means of communication

5.5  Operating instructions

6 Certification, inspection and testing 288

6.1 Type tests of hydraulic pumps

6.2 Testing of materials

6.3 Inspection and tests during manufacturing
6.4  Inspection and tests after completion
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Section 12 Thrusters

1 General 290
1.1 Application
1.2 Definitions
1.3 Thrusters intended for propulsion
1.4  Documentation to be submitted
2 Design and Construction 290
2.1 Materials
2.2 Transverse thrusters and azimuth thrusters
2.3 Water-jets
2.4 Alarm, monitoring and control systems
3 Testing and certification 293
3.1 Material tests
3.2 Testing and inspection
3.3  Certification
Section 13 Refrigerating Installations
1 General 294
1.1 Application
2 Minimum design requirements 294
2.1 Refrigerating installation components
2.2 Refrigerants
2.3 Special requirements for ammonia (R717)
Section 14 Turbochargers
1 General 296
1.1 Application
1.2 Documentation to be submitted
2 Design and construction 297
2.1 General
2.2 Containment
2.3 Disc-shaft shrinkage fit
2.4 Alarms and monitoring
3 Type tests, workshop inspection and testing, certification 298
3.1 Type tests
3.2 Workshop inspections and testing
3.3 Certification
Section 15 Tests on Board
1 General 300
1.1 Application
1.2 Purpose of shipboard tests
1.3  Documentation to be submitted
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2 General requirements for shipboard tests 300
2.1 Trials at the moorings
2.2 Sea trials

3 Shipboard tests for machinery 300
3.1 Conditions of sea trials
3.2 Starting from dead ship conditions
3.3 Navigation and manoeuvring tests
3.4 Tests of boilers
3.5 Tests of diesel engines
3.6 Test of air starting system for main and auxiliary engines
3.7  Tests of steam turbines
3.8 Tests of gas turbines
3.9  Tests of electric propulsion system
3.10 Tests of gears
3.11 Tests of main propulsion shafting and propellers
3.12 Tests of piping systems
3.13 Tests of steering gear

4 Inspection of machinery after sea trials 305
4.1 General
4.2 Diesel engines

Appendix 1 Calculation for Internal Combustion Engine Crankshafts

1 General 307
1.1 Application
1.2 Documentation to be submitted
1.3 Principles of calculation

2 Calculation of alternating stresses 311
2.1 Calculation of alternating stresses due to bending moments and radial forces
2.2 Calculation of alternating torsional stresses

3 Evaluation of stress concentration factors (SCF) 314
3.1 General

4 Additional bending stresses 315
4.1 General

5 Calculation of equivalent alternating stress 315
5.1  General
5.2 Equivalent alternating stresses

6 Calculation of fatigue strength 316
6.1  General

7 Acceptability criteria 316
7.1

8 Calculation of shrink-fits of semi-built crankshaft 317
8.1  General
8.2 Maximum permissible hole in journal pin
8.3 Necessary minimum oversize of shrink-fit
8.4  Maximum permissible oversize of shrink-fit
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9 Guidance for calculation of stress concentration factors in the web fillet
radii of crankshafts by utilizing FEM 317

9.1  General
9.2 Model requirements
9.3 Load cases

10 Guidance for evaluation of fatigue tests 322

10.1 Introduction

10.2  Evaluation of test results

10.3 Small specimen testing

10.4 Full size testing

10.5 Use of existing results for similar crankshafts

11 Guidance for calculation of surface treated fillets and oil bore outlets 327

11.1 Introduction

11.2 Definition of surface treatment
11.3  Calculation principles

11.4 Introduction hardening

11.5 Nitriding

11.6 Cold forming

12 Calculation of stress concentration factors in the oil bore
outlets of crankshafts through utilization of the finite element method 332

12.1 General
12.2  Model requirements
12.3 Load cases and assessment of stress

Appendix 2 Safety of Internal Combustion Engines Supplied with Low
Pressure Gas

1 General 334

1.1 Scope

1.2 Definitions

1.3 Document to be submitted
1.4 Risk analysis

2 Design Requirements 336

2.1 General Principles
2.2 Gas piping

3 Specific design requirements 337

3.1 DF Engines
3.2 GF engines
3.3 Pre-mixed engines

4 Type testing, factory acceptance tests and shipboard trials 339

4.1 Type Testing
4.2 Factory acceptance test
4.3 Shipboard trials
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Appendix 3 Plastic Pipes

1 General 341
1.1 Application
1.2 Use of plastic pipes
1.3 Specifications
1.4 Terms and conditions
2 General requirements 341
2.1 Strength
2.2 Axial strength
2.3 Impact resistance
2.4  Temperature
2.5 Requirements depending on service and/or location
3 Material approval and quality control during manufacture 345
3.1 General
4 Arrangement and installation of plastic pipes 345
4.1 Supports
4.2 Expansion
4.3 External loads
4.4  Strength of connections
4.5 Installation of conductive pipes
4.6 Application of fire protection coatings
4.7 Penetration of fire divisions and watertight bulkheads or decks
4.8  Control during installation
5 Test specification for plastic pipes 347
5.1  Scope
5.2 Documentation
5.3  Testing
Appendix 4 Type Testing Procedure for Crankcase Explosion Relief Valves
1 General 349
1.1 Scope
1.2 Recognised standards
1.3 Purpose
1.4 Approval
2 Type testing procedure 349
2.1 Test facilities
2.2 Explosion test process
2.3 Valves to be tested
2.4 Method
2.5  Assessment and records
2.6 Design series qualification
2.7 Report
Appendix 5 Type Approval of Mechanical Joints
1 General 353
1.1 Scope
1.2 Documentation
1.3 Materials
Documents
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2 Testing, procedures and requirements 353
2.1 Aim of the tests
2.2 Testfluid
2.3 Test program
2.4 Selection of test specimen
2.5  Mechanical joint assembly
2.6 Test results acceptance criteria
2.7 Methods of tests

Appendix 6 Special Approval of Alloy Steel used for Intermediate Shaft Material

1 General 358
1.1 Application
1.2 Torsional fatigue test
1.3 Cleanliness requirements
1.4  Inspection

Appendix 7 Exhaust Gas Back-pressure Analysis

1 General 360
1.1 Scope
1.2 Required analysis
1.3 Input data
1.4 Exhaust gas back-pressure assessment
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CHAPTER 2

ELECTRICAL INSTALLATIONS

Section 1 General

1 Application

363

1.1
1.2

General

References to other regulations and standards

2 Documentation to be submitted

363

2.1

3 Definitions

364

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.28
3.29

General

Essential services

Primary essential services
Secondary essential services
Safety voltage

Low-voltage systems
High-voltage systems

Basic insulation

Supplementary insulation
Double insulation

Reinforced insulation

Earthing

Normal operational and habitable condition
Emergency condition

Main source of electrical power
Dead ship condition

Main generating station

Main switchboard

Emergency switchboard
Emergency source of electrical power
Section boards

Distribution board

Final sub-circuit

Hazardous areas

High fire risk areas

Certified safe-type equipment
Voltage and frequency transient
Environmental categories

Black out situation

Section 2 General Design Requirements

1 Environmental conditions

368
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2 Quality of power supply 368
2.1 General
2.2 a.c. distribution systems
2.3 d.c. distribution systems
2.4 Harmonic distortions

3 Electromagnetic susceptibility 370
3.1

4 Materials 370
4.1 General
4.2 Insulating materials for windings
4.3 Insulating materials for cables

5 Construction 370
5.1  General
5.2 Degree of protection of enclosures

6 Protection against explosion hazard 371
6.1  Protection against explosive gas or vapour atmosphere hazard
6.2  Protection against combustible dust hazard

Section 3 System Design

1 Supply systems and characteristics of the supply 372
1.1 Supply systems
1.2 Maximum voltages

2 Sources of electrical power 372
2.1 General
2.2 Main source of electrical power
2.3 Emergency source of electrical power
2.4 Use of emergency generator in port

3 Distribution 377
3.1  Earthed distribution systems
3.2 Insulated distribution systems
3.3 Distribution systems with hull return
3.4  General requirements for distribution systems
3.5  Main distribution of electrical power
3.6 Emergency distribution of electrical power
3.7 Shore supply
3.8  Supply of motors
3.9  Specific requirements for special power services
3.10 Power supply to heaters
3.11 Reefer containers
3.12  Power supply to final sub-circuits: socket outlet and lighting
3.13 Navigation lights
3.14 General emergency alarm system
3.15 Public address system
3.16 Combined general emergency alarm-public address system
3.17 Control and indication circuits
3.18 Power supply to the speed control systems of main propulsion engines
3.19 Power supply to the speed control systems of generator sets
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3.20 Installation of water-based local application fire-fighting systems (FWBLAFFS)
3.21 Integrated cargo and ballast systems on tankers
3.22  Harmonic distortion for ship electrical distribution system including harmonics
filters

4 Degrees of protection of the enclosures 382
4.1 General
4.2 Installation of electrical and electronic equipment in engine rooms protected by

fixed water-based local application fire-fighting systems (FWBLAFFS)

5 Diversity (demand) factors 383
5.1  General

6 Environmental categories of the equipment 383
6.1 Environmental categories

7 Electrical protection 385
7.1 General requirements for overcurrent protection
7.2 Short-circuit currents
7.3 Selection of equipment
7.4 Protection against short-circuit
7.5 Continuity of supply and continuity of service
7.6 Protection against overload
7.7 Localisation of overcurrent protection
7.8  Protection of generators
7.9  Protection of circuits
7.10 Protection of motors
7.11 Protection of storage batteries
7.12  Protection of shore power connection
7.13  Protection of measuring instruments, pilot lamps and control circuits
7.14  Protection of transformers

8 System components 389
8.1  General

9 Electrical cables 390
9.1 General
9.2  Choice of insulation
9.3  Choice of protective covering
9.4 Cables in refrigerated spaces
9.5 Cables in areas with a risk of explosion
9.6  Cables in circuits required to be operable under fire condition
9.7  Cables for submerged bilge pumps
9.8 Internal wiring of switchboards and other enclosures for equipment
9.9  Current carrying capacity of cables
9.10 Minimum nominal cross-sectional area of conductors
9.11 Choice of cables

10 Electrical installations in hazardous areas 395
10.1 Electrical equipment
10.2 Certified safe type documentation
10.3 Electrical cables
10.4 Electrical installations in battery rooms
10.5 Electrical installations in paint stores or enclosed spaces leading to paint stores
10.6 Electrical installations in stores for welding gas (acetylene) bottles
10.7 Special ships
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Section 4 Rotating Machines

1 Constructional and operational requirements for generators and
motors 398

1.1 Mechanical construction

1.2 Sliprings, commutators and brushes
1.3 Terminal connectors

1.4  Electrical insulation

2 Special requirements for generators 398

2.1 Prime movers, speed governors and overspeed protection
2.2 A.c. generators
2.3 Approval of generating sets

3 Testing of rotating machines 399

3.1 General
3.2 Shaft material
3.3 Tests

4 Description of test 400

4.1 Technical documentation and visual inspection
4.2 Insulation resistance measurement

4.3 Winding resistance measurement

4.4 Verification of the voltage regulation

4.5 Rated load test and temperature rise measurements
4.6 Overcurrent/overtorque test

4.7  Verification of the steady short circuit current
4.8  Overspeed test

4.9 Dielectric strength test

4.10 No load test

4.11 Verification of degree of protection

4.12 Verification of bearings

5 Additional tests for rotating machines used as propulsion motor or
thruster 403

5.1  General

Section 5 Transformers

1 Constructional and operational requirements 404

1.1 Construction

1.2 Terminals

1.3 Voltage variation, short-circuit conditions and parallel operation
1.4 Electrical insulation and temperature rise

1.5  Insulation tests

2 Testing 405

2.1 General
2.2 Tests on transformers
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Section 6 Semiconductor Converters

1 Constructional and operational requirements 406
1.1 Construction
1.2 Protection
1.3 Parallel operation with other power sources
1.4 Temperature rise
1.5  Insulation test
2 Requirements for uninterruptible power system (UPS) units as
alternative and/or transitional power 407
2.1 Definitions
2.2 Design and construction
2.3 Location
2.4 Performance
3 Testing 407
3.1 General
3.2 Tests on converters

3.3

Additional testing and survey for uninterruptible power system (UPS) units as
alternative and/or transitional power

Section 7 Storage Batteries and Chargers

1 Constructional requirements for batteries 409

._\._\._\._\._\_‘
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General

Vented batteries
Valve-regulated sealed batteries
Li lon batteries

Tests on batteries

Battery maintenance

2 Constructional requirements for chargers 409

2.1
2.2

Characteristics
Tests on chargers

Section 8 Switchgear and Controlgear Assemblies

1 Constructional requirements for main and emergency switchboards 411
1.1 Construction
1.2 Busbars and bare conductors
1.3 Internal wiring
1.4 Switchgear and controlgear
1.5 Auxiliary circuits
1.6 Instruments
1.7 Synchronisation of generators
2 Constructional requirements for section boards and distribution boards 413
2.1 Construction
3 Testing 414
3.1 General
3.2 Inspection of equipment, check of wiring and electrical operation test
3.3 High voltage test
3.4 Measurement of insulation resistance
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Section 9 Cables

1 Constructional requirements 415
1.1 Construction
1.2 Conductors
1.3 Insulating materials
1.4 Inner covering, fillers and binders
1.5  Protective coverings (armour and sheath)
1.6 ldentification

2 Testing 416
2.1 Type tests
2.2 Routine tests

Section 10 Miscellaneous Equipment

1 Switchgear and controlgear, protective devices 417
1.1 General
1.2 Circuit-breakers
1.3 Protection devices

2 Electrical slip ring assemblies 417
2.1 Construction
2.2 Testing
2.3 Description of tests

3 Lighting fittings 419
3.1 Applicable requirements
3.2 Construction

4 Accessories 419
4.1 Applicable requirements
4.2 Construction

5 Plug-and-socket connections 419
5.1  Applicable requirements

6 Heating and cooking appliances 419
6.1 Applicable requirements
6.2  General
6.3  Space heaters
6.4  Cooking appliances
6.5 Fuel oil and lube oil heaters
6.6  Water heaters

Section 11 Location

1 General 421
1.1 Location
1.2 Areas with a risk of explosion

2 Main electrical system 421
2.1 Location in relation to the emergency system
2.2 Main switchboard
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3 Emergency electrical system 421
3.1 Spaces for the emergency source
3.2 Location in relation to the main electrical system
3.3 Emergency switchboard
3.4 Emergency battery

4 Distribution boards 422
4.1 Distribution boards for cargo spaces and similar spaces
4.2 Distribution board for navigation lights

5 Cable runs 422
5.1  General
5.2 Location of cables in relation to the risk of fire and overheating
5.3  Location of cables in relation to electromagnetic interference
5.4  Services with a duplicate feeder
5.5  Emergency circuits
5.6  Electrical distribution in passenger ships

6 Storage batteries 423
6.1  General
6.2 Large vented batteries
6.3  Moderate vented batteries
6.4 Small vented batteries
6.5 Ventilation

Section 12 Installation

1 General 425
1.1 Protection against injury or damage caused by electrical equipment
1.2 Protection against damage to electrical equipment
1.3 Accessibility
1.4 Electrical equipment in environmentally controlled spaces

2 Earthing of non-current carrying parts 425
2.1 Parts which are to be earthed
2.2 Methods of earthing
2.3 Earthing connections
2.4 Connection to the ship’s structure
2.5 Earthed distribution systems
2.6 Aluminium superstructures

3 Rotating machines 427
3.1

4 Semiconductor converters 427
4.1 Semiconductor power converters

5 Vented type storage batteries 427
5.1  General
5.2 Protection against corrosion

6 Switchgear and controlgear assemblies 427
6.1 Main switchboard
6.2 Emergency switchboard
6.3  Section boards and distribution boards
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7 Cables 428
7.1 General
7.2 Radius of bend
7.3 Fixing of cables
7.4 Mechanical protection
7.5  Penetrations of bulkheads and decks
7.6 Expansion joints
7.7  Cables in closed pipes or conduits
7.8 Cables in casings or trunking and conduits with removable covers
7.9 Cable ends
7.10 Joints and tappings (branch circuit)
7.11 Earthing and continuity of metal coverings of cables
7.12  Earthing and continuity of metal pipes, conduits and trunking or casings
7.13 Precautions for single-core cables for a.c.
7.14 Cables in refrigerated spaces
7.15 Cables in areas with a risk of explosion
7.16 Cables and apparatus for services required to be operable under fire conditions
7.17 Cables in the vicinity of radio equipment
7.18 Cables for submerged bilge pumps
7.19 Cable trays/protective casings made of plastics materials
8 Various appliances 434
8.1  Lighting fittings
8.2  Heating appliances
8.3 Heating cables and tapes or other heating elements

Section 13 High Voltage Installations

1 General 435
1.1 Field of application
1.2 Nominal system voltage
1.3 High-voltage, low-voltage segregation

2 System design 435
2.1  Distribution
2.2 Degrees of protection
2.3 Insulation
2.4 Protection

3 Rotating machinery 436
3.1 Stator windings of generators
3.2 Temperature detectors
3.3  Tests

4 Power transformers 436
4.1 General

5 Cables 437
5.1  General

6 Switchgear and controlgear assemblies 437
6.1  General
6.2  Construction
6.3 Auxiliary systems
6.4  High voltage test
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7 Installation 437

7.1 Electrical equipment
7.2 Cables

Section 14 Electric Propulsion Plant
1 General 439

1.1 Applicable requirements
1.2 Operating conditions

2 Design of the propulsion plant 439

2.1 General

2.2 Power supply

2.3 Auxiliary machinery

2.4 Electrical Protection

2.5  Excitation of synchronous electric  propulsion motor

3 Construction of rotating machines and semiconductor converters 440

3.1 Ventilation

3.2 Protection against moisture and condensate
3.3 Rotating machines

3.4  Semiconductor converters

4 Control and monitoring 441

4.1 General

4.2 Power plant control systems
4.3 Indicating instruments

4.4  Alarm system

4.5  Reduction of power

5 Installation 442
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Fire Protection
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SECTION 1

1 General

1.1 Application

1.1.1 Part C, Chapter 1 applies to the design, construction,
installation, tests and trials of main propulsion and essential
auxiliary machinery systems and associated equipment,
boilers and pressure vessels, piping systems, and steering
and manoeuvring systems installed on board classed ships,
as indicated in each Section of this Chapter and as far as
class is concerned only.

For computerized machinery systems, requirements con-
tained in Part C, Chapter 3 shall be referred to.

1.2 Additional requirements

1.2.1 Additional requirements for machinery are given in:

e Part E and Part E, for the assignment of the service nota-
tions

e PartF, for the assignment of additional class notations.

1.3 Documentation to be submitted

1.3.1 Before the actual construction is commenced, the Man-
ufacturer, Designer or Shipbuilder is to submit to the Society
the documents (plans, diagrams, specifications and calcula-
tions) requested in the relevant Sections of this Chapter.

1.4 Definitions

1.4.1  Continuity of service

The Shipyard is to give special consideration to the reliabil-
ity of single essential propulsion components. This may
require a separate source of propulsion power sufficient to
give the ship a navigable speed, especially in the case of
unconventional arrangements.

1.4.2 Dead ship condition

Dead ship condition is the condition under which the
whole propulsion system, including the main power supply,
is not in operation and auxiliary means for bringing the
main propulsion machinery into operation and for the resto-
ration of the main power supply, such as compressed air
and starting current from batteries, are not available, but
assuming that means are available to start the emergency
generator at all times.
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PtC,Ch1, Sec1

GENERAL REQUIREMENTS

2 Design and construction

2.1 General

2.1.1 The machinery, boilers and other pressure vessels,
associated piping systems and fittings are to be of a design
and construction adequate for the service for which they are
intended and shall be so installed and protected as to reduce
to a minimum any danger to persons on board, due regard
being paid to moving parts, hot surfaces and other hazards.

The design is to have regard to materials used in construc-
tion, the purpose for which the equipment is intended, the
working conditions to which it will be subjected and the
environmental conditions on board.

2.2 Materials, welding and testing

221 General

Materials, welding and testing procedures are to be in
accordance with the requirements of NR216 Materials and
Welding, and those given in the other Sections of this Chap-
ter. In addition, for machinery components fabricated by
welding the requirements given in [2.2.2] apply.

2.2.2 Welded machinery components

Welding processes and welders are to be approved by the
Society in accordance with NR216 Materials and Welding,
Chapter 5.

References to welding procedures adopted are to be clearly
indicated on the plans submitted for approval.

Joints transmitting loads are to be either:

e full penetration butt-joints welded on both sides, except
when an equivalent procedure is approved

e full penetration T- or cruciform joints.

For joints between plates having a difference in thickness
greater than 3 mm, a taper having a length of not less than 4
times the difference in thickness is required. Depending on
the type of stress to which the joint is subjected, a taper equal
to three times the difference in thickness may be accepted.

T-joints on scalloped edges are not permitted.

Lap-joints and T-joints subjected to tensile stresses are to
have a throat size of fillet welds equal to 0,7 times the thick-
ness of the thinner plate on both sides.

In the case of welded structures including cast pieces, the
latter are to be cast with appropriate extensions to permit
connection, through butt-welded joints, to the surrounding
structures, and to allow any radiographic and ultrasonic
examinations to be easily carried out.

Where required, preheating and stress relieving treatments
are to be performed according to the welding procedure
specification.
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PtC,Ch 1, Sec 1

Table 1 : Inclination of ship

Installations, components

Angle of inclination (degrees) (1) (4)

Athwartship Fore and aft

static dynamic static dynamic
Main and auxiliary machinery 15 22,5 5 7,5
Safety equipment, e.g. emergency power installations,
emergency fire pumps and their deYices . 225 2) 225 @) 10 10
Switch gear, electrical and electronic appliances (3)
and remote control systems

(1)  Athwartship and fore-and-aft inclinations may occur simultaneously.

(2) In ships for the carriage of liquefied gases and of chemicals the emergency power supply must also remain operable with the
ship flooded to a final athwartship inclination up to a maximum of 30°.

(3) No undesired switching operations or operational changes are to occur

(4) Where the length of the ship exceeds 100m, the fore-and-aft static angle of inclination may be taken as 500/L degrees, where L
is the length of the ship, in metres, as defined in Pt B, Ch 1, Sec 2, [3.1.1].

2.2.3 Non-destructive testing suppliers

In case of non-destructive testing carried out by an inde-
pendent company from the manufacturer or shipyard, such
company has to comply with the requirements set out in
NR669 Recognition of non-destructive testing suppliers.

2.3 Vibrations

2.3.1 Shipyards and manufacturers are to give special con-
sideration to the design, construction and installation of pro-
pulsion machinery systems and auxiliary machinery so that
any mode of their vibrations shall not cause undue stresses
in this machinery in the normal operating ranges.

2.4 Operation in inclined position

2.4.1 Main propulsion machinery and all auxiliary machin-
ery essential to the propulsion and the safety of the ship are,
as fitted in the ship, be designed to operate when the ship is
upright and when inclined at any angle of list either way
and trim by bow or stern as stated in Tab 1.

The Society may permit deviations from angles given in Tab
1, taking into consideration the type, size and service condi-
tions of the ship.

Machinery with a horizontal rotation axis is generally to be
fitted on board with such axis arranged alongships. If this is
not possible, the Manufacturer is to be informed at the time
the machinery is ordered.

2.5 Ambient conditions

2.5.1 Machinery and systems covered by the Rules are to
be designed to operate properly under the ambient condi-
tions specified in Tab 2, unless otherwise specified in each
Section of this Chapter.
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Table 2 : Ambient conditions

AIR TEMPERATURE

Location, arrangement

Temperature range, in °C

between 0 and +45 (2)

In enclosed spaces

On machinery components,
boilers According to specific
In spaces subject to higher or local conditions

lower temperatures

On exposed decks between -25 and +45 (1)

WATER TEMPERATURE

Coolant Temperature, in °C

Sea water or, if applicable, sea

. . up to +32
water at charge air coolant inlet P

(1)  Electronic appliances are to be designed for an air tem-
perature up to 55°C (for electronic appliances see also
Part C, Chapter 2).

(2) Different temperatures may be accepted by the Society
in the case of ships intended for restricted service.

2.6 Power of machinery

2.6.1 Unless otherwise stated in each Section of this Chap-
ter, where scantlings of components are based on power,
the values to be used are determined as follows:

e for main propulsion machinery, the power/rotational
speed for which classification is requested

e for auxiliary machinery, the power/rotational speed
which is available in service.

2.7 Astern power

2.7.1 Sufficient power for going astern is to be provided to
secure proper control of the ship in all normal circum-
stances.
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In order to maintain sufficient manoeuvrability and secure
control of the ship in all normal circumstances, the main
propulsion machinery is to be capable of reversing the
direction of thrust so as to bring the ship to rest from the
maximum service speed. The main propulsion machinery is
to be capable of maintaining in free route astern at least
70% of the ahead revolutions.

Where steam turbines are used for main propulsion, they
are to be capable of maintaining in free route astern at least
70% of the ahead revolutions for a period of at least
15 minutes.

For main propulsion systems with reversing gears, controlla-
ble pitch propellers or electrical propeller drive, running
astern is not to lead to an overload of propulsion machinery.

During the sea trials, the ability of the main propulsion
machinery to reverse the direction of thrust of the propeller
is to be demonstrated and recorded (see also Ch 1, Sec 15).

2.8 Safety devices

2.8.1 Where risk from overspeeding of machinery exists,
means are to be provided to ensure that the safe speed is
not exceeded.

2.8.2 Where main or auxiliary machinery including pres-
sure vessels or any parts of such machinery are subject to
internal pressure and may be subject to dangerous over-
pressure, means shall be provided, where practicable, to
protect against such excessive pressure.

2.8.3 Main turbine propulsion machinery and, where appli-
cable, main internal combustion propulsion machinery and
auxiliary machinery shall be provided with automatic shut-
off arrangements in the case of failures, such as lubricating
oil supply failure, which could lead rapidly to complete
breakdown, serious damage or explosion.

The Society may permit provisions for overriding automatic
shut-off devices.

See also the specific requirements given in the other Sec-
tions of this Chapter.

2.9 Fuels

2.9.1 Fuel oils employed for engines and boilers are, in
general, to have a flashpoint (determined using the closed
cup test) of not less than 60°C, except as otherwise permit-
ted in items a) to c) below.

a) Fuel oils having a flashpoint of less than 60°C but not
less than 43°C may be accepted:

* in emergency generators;

e for feeding the emergency fire pump's engines and
the auxiliary machines which are not located in the
machinery spaces of category A; or
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e for ships assigned with a restricted navigation nota-
tion which are not intended to comply with IMO
SOLAS Convention, and provided that:

- Special precautions are taken to the Society's
satisfaction including a demonstration that the
temperature of spaces where fuel oil is stored or
employed will remain at least 10°C below the
fuel oil flashpoint at all times; and

- This arrangement is also acceptable to the Flag
Authority.

b) For installations specially approved for use of natural
gas or other low-flashpoint fuel as fuel for boilers or pro-
pulsion engines, in the scope of the additional service
features LNGfuel, CNGfuel, LPGfuel or, as relevant,
other additional service features defined in Pt A, Ch 1,
Sec 2, [4.13.1] and subject to the corresponding
requirements.

2.9.2 Machineries and piping systems for the usage of fuel
oil having a flashpoint less than 60°C shall also comply
with the following:

a) For oil fuel having a flashpoint of less than 60°C but not
less than 43°C, oil tanks except those arranged in dou-
ble bottom compartments shall be located outside of
machinery spaces of category A

b) For oil fuel having a flashpoint of less than 43°C, where
permitted, oil tanks are to be located outside machinery
spaces and the arrangements adopted have to be spe-
cially approved by the Society

c) Provisions for the measurement of oil temperature
should be provided on the suction pipe of oil fuel pump

d) Stop valves and/or cocks are to be provided to the inlet
side and outlet side of the oil fuel strainers

e) Pipe joints of welded construction or of circular cone
type or spherical type union joint are to be applied as
much as possible.

3 Arrangement and installation on board

3.1 General

3.1.1 Provision shall be made to facilitate cleaning, inspec-
tion and maintenance of main propulsion and auxiliary
machinery, including boilers and pressure vessels.

Easy access to the various parts of the propulsion machinery
is to be provided by means of metallic ladders and gratings
fitted with strong and safe handrails.

Spaces containing main and auxiliary machinery are to be
provided with adequate lighting and ventilation.
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3.2 Floor plating and gratings

3.2.1 The floor plating and gratings in machinery spaces
are to be metallic, divided into easily removable panels.

3.2.2 The floor plating of normal passageways in machinery
spaces of category A shall be made of steel.

3.3 Bolting down

3.3.1 Bedplates of machinery are to be securely fixed to the
supporting structures by means of foundation bolts which
are to be distributed as evenly as practicable and of a suffi-
cient number and size so as to ensure proper fitting.

Where the bedplates bear directly on the inner bottom plat-
ing, the bolts are to be fitted with suitable gaskets so as to
ensure a tight fit and are to be arranged with their heads
within the double bottom.

Continuous contact between bedplates and foundations
along the bolting line is to be achieved by means of chocks
of suitable thickness, carefully arranged to ensure a com-
plete contact.

The same requirements apply to thrust block and shaft line
bearing foundations.

Particular care is to be taken to obtain levelling and general
alignment between the propulsion engines and their shaft-
ing (see Ch 1, Sec 7).

3.3.2 Chocking resins are to be type approved.

3.3.3 Where stays are provided for fixing the upper part of
engines to the ship’s structure in order, for example, to
reduce the amplitude of engine vibrations, such stays are to
be so designed as to prevent damage to these engines further
to deformation of the shell plating in way of the said stays.
The stays are to be connected to the hull in such a way as to
avoid abnormal local loads on the structure of the ship.

3.4 Safety devices on moving parts

3.4.1 Suitable protective devices on access restrictions are
to be provided in way of moving parts (flywheels, cou-
plings, etc.) in order to avoid accidental contact of person-
nel with moving parts.

3.5 Gauges

3.5.1 All gauges are to be grouped, as far as possible, near
each manoeuvring position; in any event, they are to be
clearly visible.

3.6 Ventilation in machinery spaces

3.6.1 Machinery spaces of Category A shall be adequately
ventilated so as to ensure that when machinery or boilers
therein are operating at full power in all weather conditions
including heavy weather, an adequate supply of air is main-
tained to the spaces for the safety and comfort of personnel
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and the operation of the machinery. Any other machinery
space shall be adequately ventilated appropriate for the
purpose of that machinery space.

The ventilation of machinery spaces is to be supplied
through suitably protected openings arranged in such a way
that they can be used in all weather conditions, taking into
account Reg. 17(3) and Reg. 19 of the 1966 Load Line Con-
vention as amended by the Protocol of 1988.

Special attention is to be paid both to air delivery and
extraction and to air distribution in the various spaces. The
quantity and distribution of air are to be such as to satisfy
machinery requirements for developing maximum continu-
ous power.

The ventilation is to be so arranged as to prevent any accu-
mulation of flammable gases or vapours.

3.7 Hot surfaces and fire protection

3.7.1 Surfaces, having temperature exceeding 60°C, with
which the crew are likely to come into contact during oper-
ation are to be suitably protected or insulated.

Surfaces of machinery with temperatures above 220°C, e.g.
steam, thermal oil and exhaust gas lines, silencers, exhaust
gas boilers and turbochargers, are to be effectively insulated
with non-combustible material or equivalently protected to
prevent the ignition of combustible materials coming into
contact with them. Where the insulation used for this pur-
pose is oil absorbent or may permit the penetration of oil,
the insulation is to be encased in steel sheathing or equiva-
lent material.

Fire protection, detection and extinction is to comply with
the requirements of Part C, Chapter 4.

3.7.2 Specific requirements on fire protection
related to engine, turbine and gearbox
installations

Materials other than steel may be assessed in relation to the
risk of fire associated with the component and its installa-
tion when engines, turbines and gearboxes are considered.

The use of materials other than steel is considered accept-
able for the following applications:

¢ internal pipes which cannot cause any release of flam-
mable fluid onto the machinery or into the machinery
space in case of failure (this does not cover double
sheeted pipes), or

e components that are only subject to liquid spray on the
inside when the machinery is running, such as machin-
ery covers, rocker box covers, camshaft end covers,
inspection plates and sump tanks. It is a condition that
the pressure inside these components and all the ele-
ments contained therein is less than 0,18 N/mm? and
that wet sumps have a volume not exceeding 100 litres,
or

e components attached to machinery which satisfy fire
test criteria according to standard ISO 19921:2005 /
19922:2005 or other standards acceptable to the Soci-
ety and which retain mechanical properties adequate
for the intended installation.
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3.7.3 Incinerators (except those exclusively intended to
burn oil residue), as well as thermal fluid heaters, are to be
located in rooms other than the following spaces:

e propulsion plant and auxiliary spaces
e steering gear room

e rooms containing electric generating sets (including the
emergency generating set) or containing the main or the
emergency switchboard

* rooms containing hydraulic equipment
¢ engine control room

e engineers' and electricians' workshops.

3.7.4 As far as practicable, the hydraulic power units are
not to be located in machinery spaces containing the boil-
ers, main engine, its auxiliaries or other sources of ignition.
Unless otherwise specified, the hydraulic systems are to
comply with the provision of Ch 1, Sec 10, [14].

3.8 Machinery remote control, alarms and
safety systems

3.8.1 For remote control systems of main propulsion
machinery and essential auxiliary machinery and relevant
alarms and safety systems, the requirements of Part C, Chap-
ter 3 apply.
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4 Tests and trials

4.1 Works tests

4.1.1 Equipment and its components are subjected to
works tests which are detailed in the relevant Sections of
this Chapter. The Surveyor is to be informed in advance of
these tests.

Where such tests cannot be performed in the workshop, the
Society may allow them to be carried out on board, pro-
vided this is not judged to be in contrast either with the gen-
eral characteristics of the machinery being tested or with
particular features of the shipboard installation. In such
cases, the Surveyor is to be informed in advance and the
tests are to be carried out in accordance with the provisions
of NR216 Materials and Welding, relative to incomplete
tests.

All boilers, all parts of machinery, all steam, hydraulic,
pneumatic and other systems and their associated fittings
which are under internal pressure shall be subjected to
appropriate tests including a pressure test before being put
into service for the first time as detailed in the other Sections
of this Chapter.

4.2 Trials on board

4.2.1 Trials on board of machinery are detailed in Ch 1,
Sec 15.
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SECTION 2

1 General

1.1 Application

1.1.1 Diesel engines listed below are to be designed, con-
structed, installed, tested and certified in accordance with
the requirements of this Section, under the supervision and
to the satisfaction of the Society’s Surveyors:

a) main propulsion engines

b) engines driving electric generators, including emer-
gency generators

c) engines driving other auxiliaries essential for safety and
navigation and cargo pumps in tankers, when they
develop a power of 110 kW and over.

All other engines are to be designed and constructed
according to sound marine practice, with the equipment
required in [2.3.4], and delivered with the relevant works’
certificate (see NR216 Materials and Welding, Ch 1, Sec 1,
[4.2.3]).

Engines intended for propulsion of lifeboats and compres-
sion ignition engines intended for propulsion of rescue
boats are to comply with the relevant Rule requirements.

Additional requirements for control and safety systems for
dual fuel engines are given in Ch 1, App 2.

In addition to the requirements of this Section, those given
in Ch 1, Sec 1 apply.

1.2 Documentation flow for diesel engine

1.2.1 Document flow for obtaining a type approval
certificate
e For the initial engine type, the engine designer prepares
the documentation in accordance with requirements in
Tab 1 and Tab 2 and forwards to the Society according
to the agreed procedure for review.

In addition, the documents and drawing listed in Ch 1,
App 2, Tab 1 are to be submitted for approval of DF
engines

e Upon review and approval of the submitted documenta-
tion (evidence of approval), it is returned to the engine
designer.

e The engine designer arranges for a Surveyor to attend an
engine type test and upon satisfactory testing the Society
issues a type approval certificate.

1.22 Document flow for engine certificate

a) The engine type must have a type approval certificate.
For the first engine of a type, the type approval process
and the engine certification process (ECP) may be per-
formed simultaneously.
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b) Engines to be installed in specific applications may
require the engine designer/licensor to modify the
design or performance requirements. The modified
drawings are forwarded by the engine designer to the
engine builder/licensee to develop production docu-
mentation for use in the engine manufacture in accord-
ance with Tab 3.

¢) The engine builder/licensee develops a comparison list
of the production documentation to the documentation
listed in Tab 1 and Tab 2.

If there are differences in the technical content on the
licensee’s production drawings/documents compared to
the corresponding licensor’s drawings, the licensee must
obtain agreement to such differences from the licensor.

If the designer acceptance is not confirmed, the engine
is to be regarded as a different engine type and is to be
subjected to the complete type approval process by the
licensee.

d) The engine builder/licensee submits the comparison list
and the production documentation to the Society
according to the agreed procedure for review/approval.

e) The Society returns documentation to the engine
builder/licensee with confirmation that the design has
been approved. This documentation is intended to be
used by the engine builder/licensee and their subcon-
tractors and attending Surveyors. As the attending Sur-
veyors may request the engine builder/licensee or their
subcontractors to provide the actual documents indi-
cated in the list, the documents are necessary to be pre-
pared and available for the Surveyors.

f) The attending Surveyors, at the engine builder/licen-
see/subcontractors, will issue product certificates as
necessary for components manufactured upon satisfac-
tory inspections and tests.

g) The engine builder/licensee assembles the engine, tests
the engine with a Surveyor present. An engine certifi-
cate is issued by the Surveyor upon satisfactory comple-
tion of assembly and tests.

1.2.3 Approval of diesel engine components

Components of engine designer’s design which are covered
by the type approval certificate of the relevant engine type
are regarded as approved whether manufactured by the
engine manufacturer or sub-supplied. For components of
subcontractor’s design, necessary approvals are to be
obtained by the relevant suppliers (e.g. exhaust gas turbo-
chargers, charge air coolers, etc.).
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