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Rules for Technical Supervision during Construction of Ships and Manufacture of
Materials and Products for Ships have been approved in accordance with the established
approval procedure and come into force on 1 January 2020.

The present edition is based the latest version of the Rules, 2019.

The Rules are published in the following parts:

Part | "General Regulations for Technical Supervision®;

Part Il "Technical Documentation";

Part 11l "Technical Supervision during Manufacture of Materials";

Part IV "Technical Supervision during Manufacture of Products".

The Rules are published in electronic format in Russian and English.
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REVISION HISTORY

(Purely editorial amendments are not included in the Revision History)

Amended paras/

Information on amendments

Number and date of

Entry-into-force

chapters/ sections the Circular Letter date
Para5.2.1 The reference to the applicable 313-69-1353c 01.05.2020
requirements of the RS normative of 13.03.2020
documents has been specified
Chapter 5.2 Table 5.2.1 has been deleted, 313-69-1353c 01.05.2020
paras 5.2.2.3,5.2.8, 5.2.11, of 13.03.2020
5.2.16,5.2.19 -5.2.22 and 5.2.24
have been deleted.
Paras 5.2.9, 5.2.10,
5.2.13 - 5.2.15,5.2.17,5.2.18,
5.2.23,5.2.25 and 5.2.26 have
been renumbered 5.2.8 - 5.2.18
accordingly
Para 5.2.2 The para has been renamed 313-69-1353c¢ 01.05.2020
of 13.03.2020
Para 5.2.2.1 The scope of the requirement 313-69-1353c 01.05.2020
application has been specified of 13.03.2020
Para 5.2.10 The scope of the piston check has 313-69-1353c¢ 01.05.2020
(existing) been specified of 13.03.2020
Para 5.2.15.1 | The scope of the crankshafts 313-69-1353c 01.05.2020
(existing) check has been specified of 13.03.2020
Para 5.2.17 The para has been renamed and 313-69-1353c¢ 01.05.2020
(existing) the reference to the requirements of 13.03.2020
of Section 7 has been deleted
Para 5.2.18 The heading of the para has been 313-69-1353c¢ 01.05.2020
(existing) specified of 13.03.2020
Para 5.2.26.3 | The requirement for the 313-69-1353c 01.05.2020
(existing) inspections of the parts of internal of 13.03.2020
combustion engines (ICE)
components after testing has been
specified
Para 5.3.1 The reference to the applicable 313-69-1353c¢ 01.05.2020
requirement has been specified of 13.03.2020
Table 5.3.1 The table has been deleted 313-69-1353c 01.05.2020
of 13.03.2020
Para 5.4.13 The reference to the applicable 313-69-1353c 01.05.2020
requirement has been specified of 13.03.2020
Para 5.6.21.13 | The requirements for necessary 313-69-1353c 01.05.2020
branding have been deleted of 13.03.2020
Para 5.7.9.1.1 | The reference to the applicable 313-69-1353c 01.05.2020
requirement has been specified of 13.03.2020
Para 5.9.1.7 The requirement has been 313-69-1353c 01.05.2020

specified

of 13.03.2020
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Para 5.9.5.1 The references have been 313-69-1353c 01.05.2020
specified of 13.03.2020
Para 5.9.5.9 The requirements for recording 313-69-1353c 01.05.2020
parameters when testing air of 13.03.2020
blowers have been specified
Para 5.10.2.7 | The reference to the applicable 313-69-1353c 01.05.2020
requirements has been specified of 13.03.2020
Para 5.10.3.7.2 | The requirements for issue of the 313-69-1353c¢ 01.05.2020
Certificates for windlasses and of 13.03.2020
anchor capstans have been
specified
Table 5.12.15 | The blank lines have been deleted 313-69-1353c 01.05.2020
of 13.03.2020
Para 5.12.18 | The reference to the applicable 313-69-1353c¢ 01.05.2020
requirements has been specified of 13.03.2020
Para 5.12.21 The requirements for the 313-69-1353c 01.07.2020
information to be available on a of 13.03.2020
diesel-generator’s data plate
considering IACS UR M80
(May 2019) have been introduced
Para 5.14.4.1 | The reference to the Certificate 313-69-1353c 01.05.2020
form has been specified of 13.03.2020
Para 5.14.4.2.4 | The requirements for the 313-69-1353c¢ 01.05.2020
submitted documentation on of 13.03.2020
internal combustion engines have
been specified
Para 5.14.5.2 | The references to the applicable 313-69-1353c 01.05.2020
requirements have been specified of 13.03.2020
Para 5.14.5.3 | The references to the applicable 313-69-1353c¢ 01.05.2020
requirements have been specified of 13.03.2020
Para 5.14.6.2 | The references to the applicable 313-69-1353c 01.05.2020
requirements have been specified of 13.03.2020
Fig. 2 Editorial amendment: - 02.03.2020
of Appendix 2 | the references to the applicable
to Section 5 paras of the Rules have been
specified
Appendix 2 The Table has been assigned with 313-69-1353c¢ 01.05.2020
to Section 5 No. "1" of 13.03.2020
Table
Appendix 2 Title of item Ne 24 has been 313-69-1353c 01.05.2020
to Section 5 specified. The text of footnote "10" of 13.03.2020
Table 1 has been specified
Appendix 2 Reference to the list of 313-69-1404c 01.09.2020
to Section 5 documentation on gas engines of 26.06.2020
Table 1 has been added
Appendix 3 The Appendix heading has been 313-69-1353c 01.05.2020
to Section 5 specified and the form has been of 13.03.2020

updated
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Appendix 4 Editorial amendments - 02.03.2020
to Section 5 (for the Russian version of the
Rules): the text has been aligned
with the English version of the
Rules
Appendix 6 The reference to the applicable 313-69-1353c 01.05.2020
to Section 5 requirements has been specified of 13.03.2020
para 3.5
Appendix 6 The requirements for conditions of 313-69-1353c 01.05.2020
to Section 5 tests for 2 stroke propulsion of 13.03.2020
para 8.6 engines have been specified
Appendix 7 The requirements for the tests of 313-69-1353c 01.05.2020
to Section 5 internal combustion engines have of 13.03.2020
para 4.4.3 been specified
Appendix 7 The requirements for the tests of 313-69-1353c¢ 01.05.2020
to Section 5 internal combustion engines have of 13.03.2020
para 4.4.6 been specified
Appendix 7 The requirements for barred 313-69-1353c¢ 01.05.2020
to Section 5 speed ranges. have been of 13.03.2020
para 4.5.1 specified
Appendix 10 The reference to the applicable 313-69-1353c 01.05.2020
to Section 5 IACS requirements has been of 13.03.2020
para 2.1 updated
Appendix 11 The reference to the applicable 313-69-1353c 01.05.2020
to Section 5 IACS requirements has been of 13.03.2020
para 2.1 updated
Table 6.2.5 The requirements for the radial 313-69-1353c 01.05.2020
run-out of the shafts have been of 13.03.2020
specified
Para 6.2.16 The requirements for necessary 313-69-1353c¢ 01.05.2020
branding have been deleted of 13.03.2020
Para 7.1.22 The requirements for necessary 313-69-1353c 01.05.2020
branding have been deleted of 13.03.2020
Table 8.7.3.4 | The requirements for testing of 313-68-1366¢ 01.04.2020
plastic pipes have been specified of 27.03.2020
considering IACS Rec.86 (Rev.2
Mar 2019)
Para 9.3.1 The requirement for presence of 313-70-1419c 01.09.2020
the Register brands has been of 23.07.2020
deleted
Para 9.3.3 Para has been deleted 313-70-1419c 01.09.2020
of 23.07.2020
Para 9.3.4 Para has been deleted 313-70-1419c 01.09.2020
of 23.07.2020
Para 9.7.4 Para has been specified 313-70-1419c 01.09.2020

considering the Register
documents to be drawn up

of 23.07.2020




Rules for Technical Supervision during Construction of Ships and

Manufacture of Materials and Products for Ships (Part 1V)

6

Amended paras/
chapters/ sections

Information on amendments

Number and date of
the Circular Letter

Entry-into-force
date

Para9.7.4.1 The requirement has been 313-70-1419c 01.09.2020
specified considering the product of 23.07.2020
marking
Para 9.8.5 The requirement for stamping 313-70-1419c 01.09.2020
has been deleted of 23.07.2020
Para 10.5.5.1 | Para has been specified 315-05-1339c 25.02.2020
considering requirements of 25.02.2020
of IEC standard 60529
Table 10.5.5.1.3 | Requirements have been specified 315-05-1339c 25.02.2020
considering standard IEC 60034-5 of 25.02.2020
Para 10.5.5.1.4 | New para has been introduced 315-05-1339c 25.02.2020
considering requirements of 25.02.2020
of IEC standard 60034-5
Para 10.5.5.2.1 | Para has been specified 315-05-1339c 25.02.2020
considering requirements of 25.02.2020
of IEC standard 60529
Table 10.5.5.2.1 | Table has been amended 315-05-1339c 25.02.2020
considering requirements of 25.02.2020
of IEC standard 60529
Table 10.7.10.2 | Table has been supplemented by 315-05-1386¢ 01.07.2020
a footnote on tests of propulsion of 28.04.2020
plants
Table 10.7.12.1 | Table has been supplemented by 314-05-1343c 02.03.2020
the requirements for tests of 02.03.2020
of lighting fixtures with LED lamps
Para 10.7.12.5.3 | Requirements for the voltage 314-05-1343c 02.03.2020
value when testing lighting fixtures of 02.03.2020
with LED lamps have been
specified
Table 10.8.4-3 | Table has been supplemented by 315-05-1386¢ 01.07.2020
a footnote on tests of electric of 28.04.2020
drives of propulsion plants
Appendix 18 New Appendix 18 has been 315-05-1386¢ 01.07.2020
to Section 10 | introduced containing special of 28.04.2020
requirements for tests of
composite (hybrid) propulsive
systems
Table 11.1.6 In linell the naming of the item of 313-68-1366¢C 01.04.2020
technical supervision has been of 27.03.2020
specified (only for
the Russian version)
Table 11.1.6 The requirement for verification of 313-70-1419c 01.09.2020
stamping has been deleted from of 23.07.2020
reference 1
Para 11.3.10 The requirement for branding 313-70-1419c 01.09.2020
has been deleted of 23.07.2020
Para 11.3.11 | The requirement for branding 313-70-1419c 01.09.2020

has been deleted

of 23.07.2020
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Para 11.4.4 The requirement for branding 313-70-1419c 01.09.2020
has been deleted of 23.07.2020
Para 11.7.4 The requirement for branding 313-70-1419c 01.09.2020
has been deleted of 23.07.2020
The Section has been amended
based on experience of technical
supervision and considering
the provisions of standards
of IEC, and for harmonization
. with the updated RS 315-07-1434c
Section 12 Nomenclature of items of technical of 26.08.2020 01.10.2020
supervision, the Rules for
Technical Supervision during
Construction of Ships and
Manufacture of Materials and
Products for Ships
Para 14.3.1.6 | For harmonization with Appendix 1 | 314-21-1432c of 01.10.2020
to Part | "General regulations for 18.08.2020
technical supervision” the
requirement for the branding has
been deleted
Para 14.4.3 Requirements for tests 314-21-1341c 01.04.2020
of the lights have been specified of 28.02.2020
Paras For harmonization with Appendix 1 | 314-21-1432c of 01.10.2020
14.4.7 — 14.4.8 | to Part | "General regulations for 18.08.2020
technical supervision”
the requirement for the branding
by the Register has been deleted
Paras For harmonization with Appendix 1 | 314-21-1432c of 01.10.2020
14.5.7 — 14.5.8 | to Part | "General regulations for 18.08.2020
technical supervision” the
requirement for the branding by
the Register has been deleted
Para17.1.6 Wording of the para has been 313-04-1421c 24.07.2020
specified of 24.07.2020
Paras Para 17.1.7 has been deleted. 313-04-1421c 24.07.2020
1717 — 17.1.12 | Paras 17.1.8 — 17.1.12 have been of 24.07.2020
renumbered 17.1.7 — 17.1.11,
accordingly
Para 17.2.1 Reference to the requirements for 313-04-1421c 24.07.2020
technical documentation has been of 24.07.2020
specified
Para 17.2.2 Para has been deleted in 313-04-1421c 24.07.2020

connection with the text transfer to
Part | "Classification" of the Rules
for the Classification and
Construction of Sea-Going Ships

of 24.07.2020




Rules for Technical Supervision during Construction of Ships and

Manufacture of Materials and Products for Ships (Part 1V)

8

Amended paras/

Information on amendments

Number and date of

Entry-into-force

chapters/ sections the Circular Letter date
Table 17.3.1.1 | New categories of items of 313-04-1421c 24.07.2020
technical supervisions have been of 24.07.2020
introduced in accordance with the
Nomenclature of Items of the
Register Technical Supervision
Para 17.3.1.7 | Wording of the para has been 313-04-1421c 24.07.2020
specified of 24.07.2020
Para 17.3.1.8 | List of Certificates to be drawn up 313-04-1421c 24.07.2020
for the PPS equipment has been of 24.07.2020
specified.
Number of the Form of the
Certificate for exhaust gas
cleaning units to reduce SOy
emissions has been specified
Para 17.3.1.8.5 | Numbers of Forms of the 313-04-1421c 24.07.2020
Certificate for sewage treatment of 24.07.2020
plants have been specified
Para 17.3.1.8.7 | Numbers of Forms of the 313-04-1421c 24.07.2020
Certificate for Water Ballast of 24.07.2020
Management System have been
specified
Para 17.3.1.9 | List of equipment has been 313-04-1421c 24.07.2020
specified in accordance with the of 24.07.2020
Nomenclature of Items of the
Register Technical Supervision
Para 17.3.1.10 | Type of Certificates to be drawn 313-04-1421c 24.07.2020
up in accordance with the of 24.07.2020
Nomenclature of Items of the
Register Technical Supervision
has been specified
Para 17.3.2.4 | Requirements for the check of 5 313-04-1421c 24.07.2020
ppm separators have been of 24.07.2020
specified
Para 17.3.3.2 | Requirements for the check of 5 313-04-1421c 24.07.2020
ppm bilge alarm have been of 24.07.2020
specified
Para 17.3.19 Requirements for garbage 313-04-1421c 24.07.2020
containers have been specified of 24.07.2020
Para 17.3.20.1 | Requirements for ballast water 313-04-1421c 24.07.2020
management systems have been of 24.07.2020
specified
Appendix 1 Requirements for tests of 313-04-1421c 24.07.2020
to Section 17 shipboard internal combustion of 24.07.2020
Section 8 engines have been specified
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Entry-into-force
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Appendix 1 New section specifying technical 313-04-1421c 24.07.2020
to Section 17 requirements for type approval of 24.07.2020
Section 9 tests of exhaust gas cleaning unit
to reduce SOx emissions has
been introduced
Appendix 1 New section specifying technical 313-04-1421c 24.07.2020
to Section 17 requirements for tests of ballast of 24.07.2020
Section 10 water management systems has
been introduced
Appendix 2 List of Certificates to be drawn up 313-04-1421c 24.07.2020
to Section 17 for the PPS equipment has been of 24.07.2020
para 1 specified
Appendix 2 Numbers of Forms of Type 313-04-1421c 24.07.2020
to Section 17 Approval Certificates have been of 24.07.2020
para 3.2 specified
Appendix 2 Numbers of Forms of Type 313-04-1421c 24.07.2020
to Section 17 Approval Certificate of ballast of 24.07.2020
para 3.3 water management system has
been specified
Appendix 2 Type of documents to be issued 313-04-1421c 24.07.2020
to Section 17 has been specified of 24.07.2020
para 7
Appendix 2 Period of validity of the Type 313-04-1421c 24.07.2020
to Section 17 Approval Certificate of ballast of 24.07.2020
para 8 water management system has
been specified
Appendix 1 Para has been deleted 313-04-1421c 24.07.2020
to Section 17, of 24.07.2020
para 11
Appendix 3 Appendix has been aligned with 313-04-1421c 24.07.2020

to Section 17

the Nomenclature of Items of the
Register Technical Supervision

of 24.07.2020
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1 GENERAL

1.1 APPLICATION

1.1.1 The provisions of this Part apply in the technical supervision during manufacture
of products subject to the technical supervision of the Register according to the RS
Nomenclature given in Appendix 1 to Part | "General Regulations for Technical Supervision".

1.1.2 The provisions of this Part may be applied with due regard for details and
distinctions in the processes of products manufacture, which are inherent in the country
wherein the Register carries out technical supervision.
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1.2 TERMS AND DEFINITIONS, ABBREVIATIONS

121 Terms and their definitions, abbreviations are given in Part | "General
Regulations for Technical Supervision".
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1.3 THE SCOPE OF TECHNICAL SUPERVISION

131 The scope of supervisgion is specified according to the provisions given below
in this Section. The scope of supervision for specific types of products is given in Sections 3
to 17.

1.3.2 In the process of product design and production launching, the Register
generally carries out supervision during the following:

A development of technical and normative-technical documentation;

.2 manufacture and tests of production prototypes (pilot specimens) of the product.

1.3.3 In supervision performance, the Register takes into account the requirements
of the current standards establishing the procedure for development of technical
documentation and testing of products at stages of their manufacture.

The Register does not form part of inspection boards and carries out its functions in the
course of tests according to the test program approved and technical documentation keeping
under control the fulfilment of the RS requirements. The Register relevant documents are
executed according to the supervision results.

1.3.4 In development of a product and launching its production, some particular
stages of design documentation development or work stages may be ignored (depending on
product complexity or novelty), this is generally to be agreed in the technical documentation
for the product.

1.3.5 Considering the possibility of use on ships the products manufactured without
the RS technical supervision, 5.7, Part | "General Regulations for Technical Supervision" shall
be single approval shall be made in compliance with. When the product was manufactured
without the RS technical supervision, but the documents of another classification society,
issued without the RS authorization, are provided, 2.16, Part | "General Regulations for
Technical Supervision" shall be followed.
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1.4 TECHNICAL DOCUMENTATION

1.4.1 General.

1.4.1.1 General provisions on the Register technical supervision during development
of technical documentation, including the provisions on the execution of its review results,
validity periods of approval and on amendments to the technical documentation approved, are
set forth in Part Il "Technical Documentation”.

1.4.1.2 This Chapter specifies the procedure for submitting technical documentation for
products to the Register, as well as the procedure for the Register reviewing separate types
of documents at various stages of technical documentation development.

1.4.1.3 The technical documentation for products is submitted to the Register for review
and approval according to 5.1, Part Il "Technical Documentation” in the scope specified in the
relevant parts of the RS rules (for the list of the Register rules, refer to 1.3, "General
Regulations for the Classification and Other Activity").

1.4.1.4 The product names "production prototype (first lot)" and "pilot specimen
(pilot lot)" are introduced by a developer under the agreement with a customer and the
Register.

1.4.1.5 When engines are produced under a license according to the licensor's
documentation approved by the Register, a licensee shall submit for the Register reviewing
the list of drawings according to 1.2, Part IX "Machinery" of the Rules for the Classification and
Construction of Sea-Going Ships specifying the drawing numbers assigned and the licensor's
relevant drawing numbers.

Where the licensor introduces minor changes in a design, the relevant documents about
this shall be submitted to the Register for approval. In the event of major changes in the design,
the licensor's confirmation shall additionally be submitted to the Register. In any case,
the licensee shall submit the full set of approved documents to the Register.

1.4.2 Performance specification, concept design, sketch design.

1.4.2.1 These documents are reviewed by the Register at its discretion only when
radically new structural designs are implemented. However these documents need neither
approval nor agreement. Proceeding from the review results, the Register draws up a written
conclusion (reference) with the recommendations or requirements (if needed) to be taken into
account by a designer in the following development of a product (refer to 3.6, Part Il "Technical
Documentation”).

1.4.3 Technical design.

1.4.3.1 Proceeding from the technical design review, a conclusion letter is drawn up
wherein the following shall be specified:

.1 technical requirements (if any) to be met and taken into account by a designer at
the following stages of working documentation development and product manufacture;

.2  the RS Branch Office authorized to review and approve the working documentation,
as well as to verify the implementation of comments and requirements on the technical design;

.3 the RS Branch Office authorized to supervise the manufacture of the prototype
(pilot specimen) and first (pilot) lot production;

.4 participation of the RHO representative (if needed) in acceptance tests of the
product prototype (pilot specimen);

.5 deviations (if any) from the rules requirements permitted by the Register according
to 1.4.3.2.

The conclusion letter copies shall be sent to the RS Branch Offices specified in 1.4.3.1.2
and 1.4.3.1.3.
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1.4.3.2 Deviations from the rules requirements are considered by the RHO if formally
addressed by a developer with the justification of the deviations made and proposals for
implementing pertinent structural measures or alternative decisions.

1.4.3.3 With the positive conclusion on the technical design including the comments
and requirements available whose implementation can be permitted by the Register at the
subsequent stages of product development (refer to 1.4.3.1.1), the technical design
documentation is approved and the appropriate Register stamps are put on the documents
according to Section 8, Part Il "Technical Documentation”.

1.4.3.4 With the negative conclusion, i.e. the engineering design cannot be approved
due to a failure to meet the Register requirements on key issues, the technical design
documentation is returned to a designer for modification (for taking into account the Register
requirements set forth in the conclusion letter whose implementation cannot be rearranged to
other stages of product development).

1.4.4 Detailed (design) documentation.

1.4.4.1 The detailed (design) documentation for a product is submitted to the Register
for review and approval at the stage of pilot specimen/production or prototype (if pilot specimen
development is not provided for) development.

Hereinafter, only those detailed (design) drawings are submitted for the Register approval
which were amended according to the results of manufacturing and testing the production
prototype (pilot specimen) or products of the first-off production batch, as well as in case of
the change of a serial products design.

1.4.4.2 The detailed (design) documentation is submitted to the RS Branch Office
authorized by the RHO for its approval (refer to 1.4.3.1.2).

If manufacturing the product prototype (pilot specimen) is supervised by another RS
Branch Office, one set of the approved detailed (design) documentation shall be forwarded to
that RS Branch Office (refer to 1.4.3.1.3).

1.4.4.3 The detailed (design) documentation shall be approved with no outstanding
comments, i.e. all the requirements of the RS rules and the requirements set forth in the
conclusion letter on the technical design (refer to 1.4.3.1.1) shall be taken into account in the
detailed (design) documentation.

1.4.5 Technical specification.

1.4.5.1 Technical specification shall generally be submitted for review as part of the
product technical design. In the absence of design documentation (if not developed), the
technical specification shall include the full package of the Register requirements for the given
product.

1.4.5.2 Generally, the content of technical specification is determined by the adopted
standardization system, but in any case, for the Register supervised products they shall
include the following instructions on:

.1 product conformity with the RS requirements;

.2 necessity of the Register approval for the technical documentation for products
including test programs;

.3 necessity of the Register supervision during products manufacture and tests.

1.4.5.3 The technical specification shall be approved with no outstanding comments,
i.e. all the findings identified in the technical specification review shall be taken into account in
the text of the technical specification prior to their approval. With the outstanding comments,
the conclusion letter is drawn up without approval stamping the technical specification.

1.4.5.4 The technical specification amended according to the results of testing the
product prototype (pilot specimen) shall be submitted again for the Register approval, or
a notice shall be issued approved by the Register concerning the alterations made in
the technical specification.
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1.45.5 The technical specification absence, while the necessary information is available,
does not impede the review and approval of documentation for a set number of products.

In such cases the documentation is subject to the single approval (refer to 8.7, Part Il
"Technical Documentation™).

1.4.6 Test program.

1.4.6.1 The program of product prototype (pilot specimen) testing is reviewed and
approved by the RHO or RS Branch Office (refer to 5.1, Part Il "Technical Documentation").

1.4.6.2 The program of product operational testing onboard ship is generally reviewed
and approved by the RHO.

In particular cases, the RHO can delegate the review and approval of the program of
product operational testing to the RS Branch Office.

1.4.6.3 The programs of first-off production batches and serial products testing are
reviewed and approved by the RS Branch Office supervising products manufacture.

1.4.6.4 The test programs shall generally provide for the following:

.1 verification of product conformity with the Register approved drawings, technical
conditions and standards;
determining product quality indices regulated by the Register;
functional tests;
duration and conditions of tests, including measurements in testing;
means of control and limiting deviation values;
examinations and inspections;
check tests after inspection (if needed);
methodical instructions on test performance (test procedure may be submitted as a
separate document which shall be indicated in the test program).

1.4.6.5 With the positive review results, the Register appropriate approval stamp is put
on the front page of the test program.

1.4.6.6 The test programs reviewed by the RHO may be approved with the outstanding
comments or requirements given in the conclusion letter wherein the RS Branch Office in
charge of their implementation control is also specified.

ONOUTA WN
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1.5 PRODUCT PILOT SPECIMEN

151 This Chapter contains the regulations on supervision during manufacture and
testing pilot specimens (batches) or single products.

15.2 Use of pilot specimens on ships, if agreed with a shipowner, shall be approved
by the Register.
1.5.3 Tests of pilot specimens and single products are carried out under the Register

supervision according to the approved program.

1.5.4 The technical supervision during manufacture and testing pilot specimens is
carried out by the RS Branch Office. The participation of the RHO representative is agreed in
the reviewing of the test program.

155 Prior to testing product pilot specimen, a firm (manufacturer) submits to the
Register:

.1 pertinent technical documentation approved by the Register, the test program inclusive;

.2 the Register documents confirming the manufacture of components under
the Register supervision;

3 item under test;

.4 test, measuring and inspection equipment;

.5 results of preliminary tests of a pilot specimen at the firm (manufacturer); procedure
for the above tests if needed;

.6 document of a firm's (manufacturer's) control body on readiness for testing.

1.5.6 Based on the outcome of the familiarization with the documents and equipment
specified in 1.5.5, the Register takes decision on a possibility to supervise product specimen
testing.

1.5.7 If the check of a pilot specimen according to an approved program is not
deemed feasible, separate items of the bench test program for the pilot specimen, if agreed
with the RHO, may be carried over to the extended program of the ship mooring and sea trials.
Tests performance onboard the ship shall be pre-arranged by the product manufacturer with
the shipyard and its customer.

1.5.8 If the product has failed any test and its design has been properly modified, the
tests shall be repeated. The conclusion of a firm (manufacturer) on causes of unsatisfactory
tests shall be submitted to the Register.

When justified, only those tests affected by the modifications made may be repeated.

1.5.9 If pilot specimen tests have not adequately confirmed the product conformity with
the Register approved technical documentation, the product is not approved for use onboard.

1.5.10 Ontests completion, a report on survey of the pilot specimen on an established
form is drawn up. The following shall be indicated in the report conclusion:

.1 conformity (non-conformity) of the given product specimen with the RS requirements;

.2 approval (disapproval) of the given product specimen for use onboard ship if
intended for this purpose;

.3 requirements (if needed) on the relevant updating of technical documentation;

.4 necessity to carry cut operational tests of the specimen if those are specified in 1.8.

1.5.11  The Register issues certificates for product pilot specimens approved for use
onboard ship. In this case:

.1 if the pilot specimen is subject to operational tests (refer to 1.5.10.4), the report is a
mandatory appendix to the certificate which shall be duly noted in the latter;

.2 where the tests are carried out in two stages (test bench-ship: refer to 1.5.7), on
completing the first stage, the report on pilot specimen survey is drawn up with a conclusion
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on the approval of the specimen for the second stage of test onboard ship. In this case, the
report is a mandatory appendix to the certificate which shall be duly noted in the latter.

The report on pilot specimen tests onboard ship is drawn up with due regard for the report
on the results of the first stage of tests. With the positive results of tests at the second stage,
the fulfillment of requirements at this stage is specified in the certificate.

1.5.12  With the positive results of the firm's (manufacturer's) bench tests for product
(batch) pilot specimens other than those, which are independent functional units, the report on
(batch) pilot specimen survey is drawn up with a conclusion on the approval of the (batch)
specimen for further testing as part of the equipment the product is intended for.

In this case, the final conclusion is made on completing tests of the main product fitted
with the specimen.
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1.6 PRODUCT PROTOTYPE

1.6.1 This Chapter contains the regulations on supervision during manufacture of a
product prototype.

1.6.2 The necessity in supervision of the prototype is determined in review and
approval of documentation.
1.6.3 If the mandatory drawing up of Type Approval Certificate is specified in column

4 of the RS Nomenclature, the technical supervision of the prototype of such product is carried
out by the RHO or RS Branch Office as authorized by the RHO.

1.6.4 Prior to the beginning of prototype testing, the firm (manufacturer) submits to
the Register:

.1 documentation specified in 1.5.5;

.2 product prototype test results, if any;

.3 data on the product previous use, if relevant.

1.6.5 According to the results of the technical supervision of the prototype with due
regard to the mandatory Type Approval Certificate, the latter is drawn up taking into account
the provisions of 1.6.3 or Certificate of Conformity, in single approval.

1.6.6 With the unsatisfactory results of testing the product prototype to be provided
with Type Approval Certificate, the Report is drawn up to state that the product has failed the
tests and is not approved for use onboard ship. The requirements are put forward in the
Report, which shall be met for product retesting approval.
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1.7 SERIAL PRODUCTS AT ESTABLISHED PRODUCTION

1.7.1 This Chapter contains the regulations on supervision during manufacture and
tests of serial products at established production.

1.7.2 The Register supervision during manufacture and tests of serial products at
established production is carried out in accordance with the requirements of the relevant
Sections of this Part of the Rules and the RS Nomenclature.

1.7.3 Serial products are tested according to the Register approved normative and
technical documentation or the Register approved test program.
1.7.4 In the course of serial production, products can be periodically tested in

accordance with the requirements of the normative and technical documentation agreed.

1.7.5 According to the Register supervised periodical tests results, the Report is
drawn up to confirm the conformity of the product with the RS requirements, the stability of
the Register regulated properties and characteristics.

If the product periodical tests were carried out without the Register supervision due to its
decision, a firm (manufacturer) shall submit test results to the Register for review.

1.7.6 If the serial product is modified so that the Register regulated properties and
characteristics are affected, the first product modified shall be tested according to the Register
approved program. These tests may be combined with the firm's (manufacturer's) type tests
of the product.

The scope of tests is specified by the Register in each case with due regard to the specific
character and scope of the changes made, and for the production conditions.

1.7.7 According to the results of testing after the modification (refer to 1.7.6),
the Report is drawn up to confirm the conformity of the modified product with the Register
requirements and feasibility of its further manufacture under the Register technical
supervision.

1.7.8 Following the results of the technical supervision of serial products, the RS
documents are drawn up according to the RS Nomenclature and the provisions of Part |
"General Regulations for Technical Supervision”.
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1.8 OPERATIONAL TESTS OF PRODUCTS

1.8.1 Operational tests of a product onboard ship are carried out to confirm
the product conformity with the RS requirements for operational conditions.

The product tests onboard ship according to the program of mooring and sea trials are
not considered as operational tests.

1.8.2 The following products are subject to operational tests:

.1 as specified by a developer or shipowner for checking in the course of the trial
operation on ships;

.2 asrequired by the Register;

.3 according to the RS rules requirements.

1.8.3 Product operational tests are specified in cases when comprehensive test
bench trials of the ultimately new design product specimen is not deemed feasible and
therewith there is no reliable operational experience in use of similar products on ships. In this
case, the test bench trials cannot be replaced by calculations.

1.8.4 The conditions to be observed in operational tests onboard ship shall be
specified in the test program developed by the product designer (manufacturer), agreed with
a shipyard and shipowner, and approved by the RHO or RS Branch Office as authorized
by RHO.

The program shall include the following:

product name and its purpose onboard ship;

name of the ship engaged in test performance;

number of products onboard the ship;

test objective;

tests conditions and duration;

types of measurements, surveys and their frequency;

instructions on product submitting for the Register survey.

1.8.5 The necessity of product operational tests performance in accordance with the
approved program shall be specified in the relevant report while drawing up Register ship's
documents after completion of mooring and sea trials.

1.8.6 On completion of operational tests, a designer (manufacturer) submits to the
Register, according to the location of a product survey onboard ship, the records on these
tests wherein the accomplishment of the tests program approved shall be confirmed and the
following shall be specified:

test results;

number, nature and causes of failures;

designer's and customer's opinion on the product according to the operational test results.

The total duration of operational tests shall not include the time when the ship was out of
service.

1.8.7 On completion of operational tests, a report on product survey is drawn up to
specify the results of operational tests and to infer on the product further application feasibility
onboard in accordance with the product designated purpose.

1.8.8 With the unsatisfactory results of intermediate product surveys at any stage of
operational tests performance, the Register discontinues the supervision of tests and in each
particular case takes a final decision on the given product specimen after reviewing the
operational tests materials submitted in accordance with 1.8.6, as well as on the conditions of
the ship further operation.
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2 HULL

2.1 GENERAL

211 The provisions of this Section apply in the technical supervision during design
and manufacture of parts, units, panels and other hull components, if they are manufactured
as separate products for delivery to the shipyard where the ship's hull is built, including hull
structures being independent assembly units or parts thereof in modular (modular and unit-
type) construction of ships.

2.1.2 Supervising the manufacture of hull products, the requirements of Section 2 of
the Guidelines on Technical Supervision of Ships under Construction.
2.1.3 Concluding the contract on the Register supervision during manufacture of hull

products, the contract between a shipyard — customer and supplier of products shall be
submitted to the RS Branch Office, as well as other documentation on the terms of the order.
If these latter do not ensure proper continuity in ensuring hull construction quality or performing
supervision functions by the Register, the right to impose the additional requirements upon
order terms in the supervision contract is reserved to the RS Branch Office.

214 Products for ship's hulls at the firm (manufacturer) are considered as finished
product. They shall be fully checked by the firm's (manufacturer's) technical control body and
provided with the documents issued.

215 The Surveyor effects the survey or products according to the list of supervision
items? drawn up to fit the conditions of the firm (manufacturer) (refer to 12.2, Part | "General
Regulations for Technical Supervision").

2.16 Additionally to agreeing with the Register, changes and deviations from the
approved technical documentation for products shall be agreed with a ship-yard and a
document about this shall be submitted to the Surveyor.

2.1.7 The firm's (manufacturer's) technical control body shall issue the document of
an established form for a finished product.

The product shall be provided with the Register certificate or firm's (manufacturer's)
document confirmed by the surveyor wherein the essentials of the product are given: name,
purpose, characteristics including dimensions and other data on materials, drawings and other
technical documentation. Additionally, the pertinent technical materials are attached:
expansion, margin diagram, results of weld control and necessary tests, as well as the
documents on deviations and replacements made and agreed with the Register, etc. To be
also attached for castings and forgings are the results of a chemical composition analysis,
testing mechanical properties of material, and the data on heat treatment. The document form
for the product and the list of appendices thereto shall be agreed with the Register for each
type of products.

1 Hereinafter referred to as "the list of items".
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3 EQUIPMENT, ARRANGEMENTS AND OUTFIT

3.1 GENERAL

3.1.1 The provisions of this Section apply in technical supervision during design and
manufacture of equipment, arrangements and oultfit listed in the RS Nomenclature.

3.1.2 The Section contains the technical supervision requirements during
manufacture of preproduction and serially produced articles of equipment, arrangements and
outfit in steady production.

3.13 The materials used for manufacture of products shall comply with the
requirements of Part Il "Equipment, Arrangements and Outfit" and Part Xlll "Materials" of the
Rules for the Classification and Construction of Sea-Going Ships.

3.14 The general provisions on the organization of technical supervision during
manufacture of articles specified in 3.1.1 are given in Part | "General Regulations for Technical
Supervision", on technical documentation, in Part Il "Technical Documentation".
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3.2 REGISTER SUPERVISION

3.2.1 The technical Supervision during manufacture of equipment, arrangements and
outfit products is carried out at the firm (manufacturer) in case a contract has been made
between the Register and manufacturer or the applications according to Section 4, Part |
"General Regulations for Technical Supervision”.

3.2.2 The Register issued documents are specified in the RS Nomenclature.

3.2.3 The technical supervision is effected by surveying according to the list of items
being the main working document of the supervision.

3.24 The list of items is developed by the manufacturer based on the RS
Nomenclature and Table 3.2.4 for each preproduction (one-off) article of equipment,
arrangements and outfit, and also for serially-produced articles, and is agreed with the RS
Branch Office.

Table 3.2.4
Control of
material Tests
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Nos. Item of technical supervision Zs =3 | 82| = 5
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1 Rudder and steering gear:
1.1 | rudder stocks including their + + + + | + +1
flanges
1.2 | rudder shafts including their + + + + | +
flanges
1.3 | rudder blade and steering nozzle + + + + | + + +
in assembly
1.4 | rudder and steering nozzle + + + + | +
pintles
1.5 tillers, rudder quadrants + + + + + +2
1.6 | emergency steering gear + + + + |+ +
1.7 | active means of ship's steering + + + + | + +
2 Anchor arrangement:
2.1 | Anchors + + + + |+ + +3 + +
2.2 | anchor chains and parts of their + + + + | + + + +
coupling
2.3 | anchor stoppers + + + + | + +
2.4 | device for securing and releasing + + + + | + +
the inboard end of the chain
cable or rope
2.5 | anchor hawses*
3 Towing and emergency towing
arrangement:
Tow hooks and rails with + + + + |+ + +
fastenings for their securing to
ship's hull, tow line releasing
device, chain devices, tow lines,
tow securing arrangements
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Control of Tests
material
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4 Openings in hull, 1st and 2nd
tiers of superstructures and
deckhouses, and their closing
appliances:
4.1 | side and flush deck scuttles, + + + + |+ + +
round and rectangular wheel
house windows
4.2 | doors in outside plating + + + + |+ + |+ +
4.3 | outside doors in superstructures + + + + | + +
and deckhouses
4.4 | covers of companion hatches, + + + + | + + + +
skylights and ventilation trunks
4.5 | doors in subdivision bulkheads + + + + |+ + + +
4.6 | hatch covers of dry cargo holds + + + + | + +
fitted for alternate carriage of
bulk liquid and dry cargoes, of
tweendecks, and also of cargo
tanks
5 Arrangements for securing + + + + |+ +
decks, platforms, ramps and
other similar structures when
unused
6 Ship’s steel, fiber and + + + + | + + +
synthetic wires of all
applications
7 Studless chains used in ship’s + + + + + + +
arrangements the anchor ones

1 For welded flanges.

2 Attiller mass over 100 kg.

3 Not applicable for welded and forged anchors

4 Technical supervision is effected according to Section 2 of this Part and Section 2 of the Guidelines on
Technical Supervision of Ships under Construction.

The RS Branch Office can change the list of items to extend the scope of control or for its
cutting being guided therewith by production conditions and products quality, as well as by the
results of supervision during the ship construction and operation.

3.25 Surveys according to the list of items are carried out by the surveyor after the
firm's (manufacturer's) technical control body presents the technical supervision item finished
and provided with the documents issued therefore or the completed scope of works finally
checked by the firm (manufacturer) and ready to be presented to the Register.

The main objective of surveys according to the list is the final check of the technical
supervision item in the condition of full readiness and its approval for subsequent fitting in an
arrangement and for use for equipment and outfit.

The scope of technical supervision and the prescribed types of checks, examinations and
inspections performed by the surveyor in surveying technical supervision items according to
the list are given in Table 3.2.4.



Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

25

Depending on the conditions of the Register technical supervision, the surveys as per
Table 3.2.4 are effected by the surveyor or personnel of the firm's (manufacturer's) technical
control body.

Moreover, the checks, examinations and inspections specified in the Table are carried out
by the surveyor in surveys of manufacturers.

To control the observance of the Register technical supervision conditions by a firm
(manufacturer) or to check the terms of Agreement on Supervision or Contract on Supervision,
the provisions of Section 4, Part | "General Regulations for Technical Supervision" shall be
followed.

3.2.6 Periodical inspections are carried out by the surveyor irrespective of the list of
items and not related to the formal presentation by the manufacturer's technical control body.
Special consideration in their performance shall be given to the identification of drawbacks
and flaws that cannot be detected in surveys as per the list after completing the relevant works.

The instructions on periodical inspections performance are given in appropriate Chapters
of the Section. However, they may be extended proceeding from specific conditions.

In surveying, the following shall be effected:

A review of technical documentation, i.e. availability of:

approved (agreed) technical documentation relating to the technical supervision item
under survey (working drawings, technological processes, standards and other normative and
technical documents);

permits or other documents allowing deviations from drawings or other technical
documentation agreed with the Register;

documents of the technical control department for the products presented, which include
pertinent data on the operational control performed in accordance with the technical
documentation requirements;

.2 inspection of material: verification of availability of the Register certificates
and stamping in the cases specified in the RS Nomenclature, and/or of other documents for
the material and marking; establishing the correspondence of material brands with those
specified in technical documentation;

.3 visual examination: verification of products conformity with technical
documentation, of absence of external defects whose character and permissible value exceed
those specified in appropriate chapters of this Section; when necessary, the examination with
disassembly in a scope agreed with the surveyor is carried out; for welded structures, welds
are checked;

4 control of measurements: verification of main dimensions using devices
and instruments ensuring the necessary measurement accuracy (with the main dimensions
are classed the product dimensions regulated by the RS Rules and requirements specified in
technical documentation); for welded structures, weld dimensions are checked,

.5 control of flaw detection: verification of the weld flaw detection results
obtained in use of X-ray, gamma-ray, ultrasonic and other approved methods;

.6 tests: hydraulic, dropping, breaking and proof load;

.7 inspection in operation: functional check-out of products, as well as the
check of mobility of product parts in compliance with the requirements of technical
documentation and the instructions of relevant chapters of this Section.

3.2.7 In addition to surveys (as per the list of items), the surveyor effects inspections
not associated with the formal presentation of a finished technical supervision item by the
firm's (manufacturer's) technical control body.

Periodical inspections are carried out in the course of production at intermediate stages
of products manufacture.

In so doing, special consideration shall be given to the identification of drawbacks and
flaws that cannot be detected in surveying (as per the list of items) the finished product.
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Instructions on periodical inspections performance are given in appropriate chapters of
this Section. The RS Branch Office can extend them or specify with due regard for specific
conditions of production.

Additionally to the requirements of 3.2.4, the results of periodical inspections are used in
handling the problems of concluding Agreement on Supervision and of keeping the terms of
its validity.

3.2.8 In performance of periodical inspections, the Surveyor determines the character
and number of samples, specimens and check inspections proceeding from specific
production conditions, quality of work performance, details and importance of the technical
supervision item and its components, provided the requirements of rules and this document
are met.

3.2.9 Prior to the beginning of serial production of arrangements, equipment and outfit
products under the surveyor's technical supervision, the production prototype and the first-off
production series of products in amounts agreed between the manufacturer and the RS
Branch Office shall be manufactured and tested.

In manufacturing the production prototype (first-off production series), detailed periodical
inspections are carried out. Separate checks, examinations and inspections carried out
periodically in serial manufacture of products shall be included for the preproduction series
(production prototype) in the list and to be presented to the Surveyor in survey according to
the list.

The Surveyor shall make sure that the firm (manufacturer) has mastered the procedure
adopted for manufacturing products, and with the positive results of specified surveys, to settle
the question of potential supply of products under steady production for the ships being subject
to the Register technical supervision.
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3.3 DOCUMENTATION

3.3.1 Prior to the beginning of manufacture of arrangements, equipment and outfit
products, the firm (manufacturer) delivers to the RS Branch Office the Register approved (-
agreed) technical documentation for the technical supervision item according to 3.2.4, Part |
"Classification” and 1.3.4, Part 1ll "Arrangements, Equipment and Ouitfit" of the Rules for the
Classification and Construction of Sea-Going Ships.

3.3.2 Approval of technological processes for manufacture of products at large, as
well as for welding, heat treatment and assembly of essential parts and units is effected by the

RS Branch Office.
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3.4 RUDDER AND STEERING GEAR

34.1 Manufacture of products and the related parts specified in Table 3.2.4 is subject
to the Register supervision.
3.4.2 In survey according to the list, in addition to the requirements of Table 3.2.4,

attention shall be drawn to the following.

3.4.2.1 Inarudder blade or steering nozzle manufacture, the following is checked:

.1  fastening to the rudder blade of the flange for coupling with the rudder stock, and of
hinges for pintles;

.2 fastening to the steering nozzle of the flange, welded-in bush and other welded-in
parts for coupling of the nozzle with the rudder stock and pintle, as well as fastening of the fin
to the nozzle;

.3 absence of abrupt changes for structure cross-sections;

.4 tightness of the structure according to Appendix 1 to Part Il "Hull" of the Rules for
the Classification and Construction of Sea-Going Ships;

.5 anticorrosive protection of products according to instructions or their filling with a
filler if the Register imposes special requirements.

3.4.2.2 Inrudder stock, rudder shafts and pintles manufacture, the following is checked:

.1 quality in making keyways, of keys adjustment, shank thread, nuts, tapered ends
and fixing devices;

.2  fastening to the rudder stock of the flange for coupling with the rudder blade flange;

3 material of rudder stock, rudder shaft and pintle liners, absence of liner defects and
quality of their fit to mounting surfaces after cooling down; in built-up welding of bearing
journals — quality of the built- up welding;

.4 sealing liner ends.

3.4.2.3 In shop assembly of flange and cone couplings of rudder blades or steering
nozzles with rudder stocks and pintles, as well as of rudder post and stern frame couplings,
the following is checked:

.1 quality of rudder stock and pintle cones fitting to mounting places in rudder blades
or steering nozzles by means of the bluing check; in so doing, any area of 25 mm by 25 mm
shall have at least two spots;

.2 quality of keys fitting to keyways in parts being matched;

.3 quality of flanges fitting in couplings of rudder stocks with rudder blades or steering
nozzles, as well as of rudder shafts;

.4 quality of machining holes for templet bolts;

.5 alignment of rudder stocks and pintles, rudder blade bearing holes for the rudder
shaft after their final assembly with rudders or steering nozzles;

.6 fit of bolt heads and nuts to the flange surface in flange couplings of rudder stocks
with rudder blades or steering nozzles, and in rudder shaft couplings, locking of bolts and nuts,
fit of pintle and rudder stock nuts to the surface of rudder blade or steering nozzle parts in
cone couplings.

3.4.3 The Register technical supervision during manufacture of bushes of pintels and
rudder stock bearings, parts for couplings of rudder stocks, of rudder stocks with rudder blades
or steering nozzles, a rudder shaft with a stern frame, a tiller or quadrant with a rudder stock,
of limiters of putting a rudder blade or steering nozzle over either side with their parts, of parts
of roller laying of steering gear and chains of steering ropes is limited to the examination of
the relevant technical documentation including firm's (manufacturer's) quality certificates for
the above products and certificates for materials thereof.
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3.4.4 The periodical inspection of welded metal structures of a rudder blade or
steering nozzle is effected according to Section 2 of this Part and Section 2 of Part V "Technical
Supervision during Construction of Ships".

3.45 Active means of the ship's steering are considered by the Register only in terms
of their design, fitting, etc. impact on the ship's general safety. In the event specified in 2.1.3.2,
Part 1l "Equipment, Arrangements and Outfit" of the Rules for the Classification and
Construction of Sea-Going Ships, the machinery and propellers of active means of the ship's
steering are checked as per 3.2.4, and also proceeding from the additional instructions given
by the RS Branch Office depending on the design details and manufacture procedure.
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3.5 ANCHOR ARRANGEMENT

3.5.1 Anchors.

3.5.1.1 The manufacture of forged, cast and welded anchors is subject to the Register
technical supervision according to Table 3.2.4.

The technical supervision during manufacture of forgings and castings for anchor parts,
i.e. flukes, shanks, pin and shackle axles, is carried out according to the Rules requirements.

3.5.1.2 Insurvey according to the list, the following shall be verified in addition to those
specified in Table 3.2.4:

.1 documents on dropping tests;

.2 quality of welded anchors welding;

.3 quality of anchor parts welding: welding-on around the perimeter of anchor shackle
pins, stop pins of a Hall's anchor, etc.;

.4 curvature of an anchor shank which shall not be more than 3 mm per 1 m of length;

.5 anchor mass by weighing; in this case, the deviation of a theoretical anchor mass
as a unit shall range between — 4 to +7 per cent; in individual cases, the weighing may be
selective numbering 5 per cent of all anchors, but not less than two anchors of the same
standard size provided the proved models are used.

3.5.1.3 The proof load tensile tests of an anchor and cast anchor shackle are carried
out in accordance with Appendix 3.

3.5.1.4 In periodical inspection, the following is checked:

A manufacture of anchor parts. In so doing, attention is drawn to absence of cracks,
pits, scabs, sand marks and other flaws on the surface of parts, which may impact the anchor
strength. Acceptable flaws on cast parts are given in Appendix 1, on forged and welded ones,
in the technical requirements of drawings;

.2 observance of the firm (manufacturer) technology for machining and heat treatment
of parts for the purpose of detecting possible hidden flaws, and also the causes impairing
mechanical properties of metal;

.3 assembly of welded anchors: edge preparation for welding and welding gaps,
welding consumables and observance of the basic requirements of welding according to the
Rules requirements;

.4 conditions of heat treatment if specified in a production process;

.5  performance procedure and the results of dropping tests of cast and welded anchors
or their parts in accordance with Appendix 2.

3.5.1.5 In technical supervision during manufacture of the production prototype and
first-off production batch of anchors (refer to 3.2.9), additionally to the surveys specified
in 3.5.1.2 to 3.5.1.3, the following is checked:
manufacture of parts;
assembly of welded anchors;
heat treatment;
dropping tests;
validity of sampling to check mechanical properties of metal;
preparation of casting flaws for welding.

3.5.1.6 To admit a high holding power anchor as such, comparative tests are
additionally carried out together with a Hall's or Gruson's anchor of the same mass on the
different grounds according to the Register approved program.

3.5.1.7  With the positive results of an anchors survey, the surveyor checks the marking,
puts the Register stamp and issues certificates.

ouhwN Pk
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3.5.2 Chain cables and parts of their connections.

3.5.2.1 The manufacture of chain cables, units and parts thereof are subject to the
Register technical supervision.

Units and parts of chain cables include:

chain lengths;

common link and enlarged stud link;

end link;

swivel;

end shackle;

connecting shackle;

connecting link.

Studs shall be reliably secured in links by the careful adjustment of touching surfaces.
Studs securing by welding is permitted in compliance with the standards approved by the
Register. In this case, studs are welded on at one end only that is opposite to the link weld
and weld dimensions and welding consumables used shall ensure joint dependability. Flaws
may be rectified by welding using the processes and procedure agreed with the RS Branch
Office. The welding shall be carried out before the final heat treatment of a chain cable.
Technical supervision during the manufacture of hot-rolled and drawn rounds for the
fabrication of welded chain cables is carried out according to the Rules requirements.

3.5.2.2 Insurvey (according to the list), the following shall be verified additionally to the
requirements of Table 3.2.4:

.1 certificates of conformity and/or reports with the results of testing the chemical
composition and mechanical properties of metal for castings, the presence of a welding
procedure approved, certificates of conformity for welding consumables, the RS certificates of
approval test for a welder;

.2  results of additional sample tests for macrostructure carried out on surveyor's
demand, longitudinal microsections of forged links for checking a seal in the joint zone, etc.;

.3 charts of permit for the deviations made and of flaws elimination;

4 document on products mass?;

.5 mating of unit parts in locations of their contiguity to one another and their
intermobility when arranged along a straight line, and also at a right angle;

.6 free rotation of the swivel pin in its link;

.7 alignment of holes in the eyes of end and connecting shackles and passage of the pin;

.8 shots length, which shall be within 25 m to 27,5 m;

.9 limiting deviation of a chain cable diameter from a nominal value which shall not
exceed those specified in Table 7.1.3.9.1 of Part Xlll "Materials" of the Rules for the
Classification and Construction of Sea-Going Ships.

The limiting deviations of other geometric dimensions of chain cable links, units and parts
shall not exceed +2,5 per cent of their nominal dimensions. The cross-section area of a link
along its longitudinal axis therewith shall be not less than the theoretical cross-section
corresponding to a nominal diameter, and a length of any chain cable section consisting of
five links, not more than +2,5 per cent of the nominal length equal to L = 51- 8d, in mm,
where [ = nominal unit length, in mm, d = gauge, in mm, of this section (a lesser section length
is not accepted).

3.5.2.3 In survey according to the list, the following is verified:

in manufacturing welded products:

.1 absence of cracks, segregations, fissures and other defects on the surface of parts
after bending;

1 Not needed if products mass stability meets the standard.



Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

32

.2 quality of rag removal in welding locations;

.3 quality of arc welds (cracks and segregations are not accepted);

.4 securing of studs in links (checked by a hammer test), welding-in of studs (permitted
if heat treatment follows);

.5 mating of the link and stud surfaces;

.6 deflection in a longitudinal plane after welding which shall not exceed 2 mm;

.7 butt displacement of ends being welded which shall not exceed:

for chain cables having a diameter

13, 0,7

A4 — B2 i 2,0

14 =26, 1,0

(S 2,5

28 —40 .o 1,5

87 —102 .o 3,5
over 102 ..o, 4.0;

.8 height of a bead over the outer surface of a link, in mm, which shall not exceed after

rag cutting:

for chain cables having a diameter
13 e, 0,8

A4 — B2 i 2,5
L 1,0

B8 — 81 e 3,0

28 —40 .o 1,5

87 — 107 i 3,5

provided the link width is kept in-tolerance. In this case, the inner rag at studless links
shall not exceed 1,5 mm;

.9 locations of welding machine electrodes sticking to a link which shall be dressed. A
local recess in dressing over 5 per cent of a link diameter or body thickness is unacceptable;

in manufacturing cast products:

.10 cleaning from moulding materials (gate runners, seams, flashes and other
irregularities due to moulding shall be removed, and their locations on castings shall be
cleaned);

.11 absence of pinhole porosity, cracks, segregation and other flaws;

.12 depth of gradual fettling as the result of head removal or the height of bulges which
shall not exceed 0,05 a chain cable diameter or 1 mm respectively. Casting flaws for products
at a depth and of extent of 5 per cent of a part diameter or thickness, as well as pits within one
cross-section if their total depth and extent are over 5 per cent of a part diameter or thickness
are unacceptable if not welded up;

.13 link displacement in the plane of a joint, in mm, along the transverse axis, which
shall not exceed:

for chain cables having a diameter

44 — 50 oot 1,5
78 — 107 e, 3,5
5473 i, 2,5
111 -152 ., 4,0

Excessive shoulders therewith shall be fettled, but the cross-section dimensions shall
remain unchanged,;

in manufacturing stampings:

.14 absence of scale, flashes, cracks, dents, scabs, hair-line cracks and other defects;

.15 absence of gaps between connecting half-links;

.16 fairness of transitions from one half-link to another;
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.17 value of a butting plane displacement for the link half-stud from the link axis, which
shall not exceed 0,1 its diameter;

.18 local gaps between half-studs, in mm, which shall not exceed:

0,5 for links of 13 — 34 in diameter;

1,0 for links of 37 — 49 in diameter;

2,0 for links of 58 — 62 in diameter.

For chain cables over 62 mm in diameter the gap values are taken according to national
and international standards approved by the Register.

3.5.2.4 The tests of anchor chains are subject to the Register technical supervision
(refer to 3.6, Part XllIl "Materials" of the Rules for the Classification and Construction of Sea-
Going Ships).

Prior to the tests beginning, the surveyor shall make sure that: chain-testing presses are
recognized by the Register and certified by a competent body; the dimensions of press
grippers where they mate with the specimens being tested are close to the dimensions of parts
and units the specimens are connected with in the chain cable; the chain-testing presses
ensure the gradual and uniform elevation of specimen loading.

3.5.2.5 In periodical inspections, the following is verified:

in manufacturing welded products:

.1 Dillets, prepared for welding, for the absence of flaws, presence of a shrinkage
tolerance, proper edge preparation for welding, quality and finish of the surface of the edges
to be welded;

.2 conditions and progress of the welding process;

3 conditions of products heat treatment;

in manufacturing cast products:

.4 pre-chipping-out of defects to sound metal,

.5 weld preparation of casting flaws over 5 per cent of a part diameter or thickness in
depth and extent;

.6 welding consumables used for defects rectification;

.7 process of defects welding up;

.8  conditions of castings heat treatment given the defects (these latter are rectified
prior to the heat treatment);

in manufacturing stampings:

.9 dimensions and quality of surfaces of recesses and branches with ring bulges;

.10 percent reduction of the link joint.

3.5.2.6 In technical supervision during manufacturing the first-off production batch
(production prototype) of anchor chain cables and parts of their connecting (refer to 3.2.9),
additionally to the surveys specified in 3.5.2.2 and 3.5.2.3, are verified:

.1 half-link weld preparation;

.2 heat treatment;

.3 pre-chipping-out of defects and casting flaws weld preparation;

.4 dimensions and quality of surfaces of recesses and branches with ring bulges of
stampings.

3.5.2.7 With the positive results of surveying shots and parts of their connecting, the
surveyor checks the marking, puts the Register stamp and issues the Certificate of Conformity.

3.5.3 Anchor equipment.

3.5.3.1 The manufacture of anchor or chain cable stoppers and devices for securing
and releasing the inboard end of the chain cable is subject to the Register technical
supervision.

3.5.3.2 In survey according to the list, the surveyor shall follow the requirements
of Table 3.2.4.
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3.5.3.3 In test of functioning, the ease of mutual movements of parts, absence of
misalignments and seizures (handwheel force shall not exceed 160 N) are checked.
Additionally, the trial laying of the chain cable in a friction stopper and locking, the bringing of
the first shot link in the device for chain cable securing and releasing are performed.
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3.6 MOORING ARRANGEMENT

3.6.1 The Register technical supervision during manufacture of bollards, cleats,
fairleads, hawses, rollers, stoppers and other devices is limited to the examination and
approval of technical documentation, and the issuance of the relevant certificates.
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3.7 TOWING ARRANGEMENT

3.7.1 The Register technical supervision of products and all the related parts is
executed according to the requirements of Table 3.2.4.

3.7.2 In test of functioning, the operation of the tow line-releasing device for each tow
hook with no pull is checked. The force to open the mechanical lock lever (not to exceed 50
N) is measured.

3.7.3 Testing of tow hooks is carried out according to Appendix 4.

3.74 In periodical inspection, a recognized firm (manufacturer) shall ensure the
quality control at the relevant stages of product manufacture following the technical
documentation approved.

3.75 The first towing hook of each standard size made at a given firm (manufacturer)
is considered as a production prototype. In technical supervision during manufacture of the
production prototype of the towing hook and tow line releasing device (refer to 3.2.9), the
provisions set forth in Appendix 4 shall be followed.

3.7.6 The Register technical supervision during manufacture of bitts, bollards,
fairleads, hawses, stoppers, rollers, cleats, towing notch blocks and tow rails is limited to the
examination of the relevant technical documentation.

3.7.7 The products being part of the emergency towing arrangement are tested
according to the Register approved program (refer to 5.7, Part Ill "Equipment, Arrangements
and Outfit" of the Rules for the Classification and Construction of Sea-Going Ships).
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3.8 SIGNAL MASTS

3.8.1 The Register supervision during manufacture of masts, metal, wooden and
glass-reinforced plastic masting, irremovable parts of masts and their standing rigging is
limited to the examination of the relevant technical documentation.
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3.9 OPENINGS IN HULL, SUPERSTRUCTURES AND DECKHOUSES AND THEIR
CLOSING APPLIANCES

3.9.1 The Register technical supervision during manufacture of products is effected
according to the requirements of Table 3.2.4. In surveys performance as per the list, the
surveyor also carries out inspections according to the requirements of Table 3.9.1.

3.9.2 In survey during manufacture of product prototypes, additionally to the surveys
specified in 3.9.1, the tests according to the program approved, which includes the verification
of strength, rigidity and watertightness shall be carried out.

3.9.2.1 The tests of side scuttles, doors, companion hatches, skylights and ventilating
trunks for strength and watertightness are carried out by a hydrostatic head according to
Appendix 5.

3.9.2.2! The hatch covers of dry cargo holds are tested for strength and rigidity by
the loads increased by 25 per cent as compared with the design ones.

1 Strength and rigidity test may not be carried out in cases when scantling have been determined according to
the approval procedures.
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Table 3.9.1
Doors in Doors in Cargo hatch covers of:
Suttles Hatches Wate.rtlig.ht bulkhegds of Dry cargo
subdivision vehicle holds tightness
o bulkheads carrying ships | is ensured by:
. < Holds for dry Compart-
N Types of closing it Y @ and bulk P
0s. - c @ [ 5] Lo ments of
appliances - ? =5 =] % liquid cargkoes oil
o =| 0o | 586 9| p @ | using gaskets
| 1329558248 |8 £ | S | orghiness | tankers
[ < 2N 0 ol < c | O o o o = c
S E|o|E83 x| olocxe2|=|S| 212|822 8 =
S 5|5 8258/ 2|35¢e/§| 25| 28|55 |2|2|5| & 8
c ||l c|n|Ons|o|lw|>S|E|w| 2|2 | 8 8 o
To be verified:
1 | Absence of defects on + |+ |+ + + |+ + S S N T A B A I + 2 +2 +
metal products surface?!
2 | Absence of defects and + ]+ |+ + + |+ + 0+ |+ |+ + + + + +
damages on working
surfaces of seals®
3 Presence of rounding off + |+ |+ + + | + + + + |+ |+ + + + + + +
working edges of packing
collars
4 Fit of packing gaskets to + |+ |+ + + | + + + + | + |+ + + + + + +
working edges of collars in
the closed, but not secured
position*
5 Alignment of working + |+ |+ + + | + + + | + + + + + + + + +
edges with the middle of
packing gaskets®
6 |Evenness of packing + | 48 +6
gaskets fit in the secured
position
7 | Compactness of packing + |+ |+ + + | + + + + |+ |+ + + + + + +
gaskets fitting in recesses
8 |Flatness of frames, covers, | + | + | + + + |+ + + 0+ |+ |+ + + + + + + + +
plates according to
instructions of the agreed
procedure
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Doors in Doors in Cargo hatch covers of:
Suttles Hatches watertight bulkheads of Dry cargo
subdivision vehicle holds tightness
o bulkheads carrying ships | is ensured by:
c Holds for dry
. © Compart-
Nos Types of closing P i’é’ a and bulk menfs of
: appliances _ 0 £ £ o 5 % liquid cargoes oil
8% |Z2l 0| 2509 ¢ p @ | using gaskets
s 2 JE| 2|58 3|5 o 0] o tankers
239 2| 9|8 23|€| @ | £ = for tightness
< c == ol S n el s < © ° o ° o =] c
>l gl |8%8 2 sg=l22|=2| 8| | 2|8||2| 2 | =
S| E|E/$8E g 8|5cSlE|S|E| 2|3 |S|2|35|= 2 S
2l 2|2z s3|n|0a33|3| G |8 |G Sl 2| ® o s o
9 Depth of packing gaskets + |+ |+ + + | + + + + |+ | + + + + + + + +
indentation when secured’
10 |Ease and smoothness of + + + + | +8 + +| + |+ |+ + + + + + + +
opening, closing and
securing
11 |Tightness by a hose test +2 42 [+ 0 |4 + + ]+ |+ | +10] 450 400 +11 +8 +8 +12
12 | Weld tightness testing + + + +
13 | Structural measures +13 + +
preventing sparking

1 Cracks, burrs, sharp edges, dents, cavities and other defects are unacceptable.

2 Metal structures are checked according to Section 2.

8 Cracks, cavities, stratifications, paint, and oil are unacceptable.

4 Fit continuity is checked by a chalk test and shall be ensured at the indentation depth not over 1 mm excepting the closures, specified in columns 7, 19, 20, having
an area of 15 m?and over.

5 Displacement of packing collars relative to the gasket axis shall meet the technical documentation requirements.

6 Gaps are checked by feelers or using other Register-agreed methods.

7 The denting value shall not exceed the dimensions specified in technical documentation.

8  Where side doors and cargo hatch covers are opened at sea, the Register supervision of a drive manufacture is effected according to Section 5.

9 The hydrostatic head value for serial products shall be determined by the approved technical documentation.

10 Testing on a stand with a head of water at the pressure specified in technical documentation; for doors fitted with non-metal seals, no down flows are followed; for
doors fitted with metal seals, the standard of water filtering shall not exceed 1 I/min.

11 Testing on a stand with a head of water at the pressure specified in technical documentation; the standard of water filtering in such test shall not exeed 10 I/min.

12 Cockings and seizures are unacceptable; a hand wheel force in manual cover hoisting/lowering using additional tools and devices shall not exeed 157 N.

13 Only for cargo hatches of dry cargo holds designed for the carriage of dangerous cargoes (refer to 7.10.8.6, Part Ill "Equipment, Arrangements and Outfit" of Rules

for the Classification and Construction of Sea-Going Ships).




Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

41

Watertightness is checked by a hose test without hatch cover loading according to Appendix
1 to Part Il "Hull"* of the Rules for the Classification and Construction of Sea-Going Ships.

3.9.2.3 The covers of oil tankers are tested for strength, rigidity and tightness by a
hydrostatic pressure according to Appendix 1 to Part Il "Hull" of the Rules for the Classification
and Construction of Sea-Going Ships.

3.9.2.4 The hatch covers of holds intended for the carriage of both dry and bulk liquid
cargoes are tested for strength by the load increased by 10 per cent as compared with the
design one determined according to 7.13.4, Part Ill "Equipment, Arrangements and Oultfit" of
the Rules for the Classification and Construction of Sea-Going Ships.

Watertightness is checked by a hose test according to Appendix 1 to Part Il "Hull" of the
Rules for the Classification and Construction of Sea-Going Ships and by an air test at the air
pressure equal to the maximum one for breathing valves actuation.

3.9.2.5  After testing, product parts shall be free from residual deformations and failures
detected in surveying by visual examination with products disassembly when needed.
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3.10 ARRANGEMENT AND EQUIPMENT OF SHIP'S SPACES, VARIOUS EQUIPMENT
AND ARRANGEMENTS, EMERGENCY OUTFIT

3.10.1  The Register technical supervision is limited to the examination of the relevant
technical documentation for manufacturing the following products:

.1 plating, sparring, cargo hold planking, doors of ship's spaces along escape routes,
stairways and vertical ladders, guardrails, bulwark and catwalks, guides in containership's
holds;

.2 knockdown temporary separating longitudinal and transverse bulkheads and
feeders used for holds (tweendecks) separating and bounding in longitudinal and transverse
directions during the carriage of grain cargoes dangerous due to their shifting; stanchions,
spacers, stay ropes, non-detachable and detachable parts of stays;

.3 soft and hard mats with outfit, tools and inventory, emergency outfit materials;

.4 strengthenings of the bulwark or guardrails, sockets and other fixtures for securing
uprights and stanchions for securing the deck timber cargo, eyes, lashings.

The types of checks, inspections and examinations in surveys are specified by the
manufacturer in compliance with the technical documentation approved.

3.10.2  Essential parts of arrangements for securing movable decks, platforms, ramps
and other similar structures, as well as for lifting gear of ship's lighters being hoisted aboard
the barge carrier (lugs, eyebolts, eyes, shackles, clamps, etc.) shall be specified by the firm
(manufacturer) relying on the technical documentation approved, and included in the list of
items.

Besides, additional checks shall be taken in account if needed. According to the results
of the Surveyor's supervision of product prototypes, the scope and details of serial products
surveys and checks are specified.
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3.11 STUDLESS CHAINS USED IN SHIP'S (OTHER THAN ANCHOR) ARRANGEMENTS

3.11.1  Studless chains used in the cargo handling gear, rudder and steering gear and
other ship's (other than anchor) arrangements are subject to the Register technical
supervision. They shall be manufactured according to the standards or other technical
documentation approved by the Register.

3.11.2  The Register technical supervision of chains including all the related parts is
effected according to Table 3.2.4. Additionally to the Table requirements and with due regard
to the procedure of chains manufacturing and for their design, the checks prescribed by the
requirements of 3.5.2.2 — 3.5.2.4 are carried out. If some requirements of these items are
unlike those of the standards approved (or technical documentation), these latter shall be
followed.

3.11.3  The test loads and instructions on sampling for tests are specified in 7.1.4,
Part Xl "Materials" of the Rules for the Classification and Construction of Sea-Going Ships.
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3.12 WIRE ROPES

3.12.1  The survey of wire ropes included in the list of items shall be carried out taking
into account the technical requirements of the valid state standard for wire ropes.

3.12.2  Critical-purpose wire ropes for hoisting, lowering and moving people and
cargoes are subject to a compulsory break test at large.

Such tests shall be carried out in surveying production prototypes and periodically once
in two years, or in executing and periodical confirming Agreement on Supervision (once in two
years) unless the demand for an extraordinary test arises during the supervision.

3.12.3  Wire ropes ignored in 3.12.2 and included in the list of items may be subjected
to the break tests at large only in supervising the manufacture of their specimens.

3.12.4  The determination of the actual breaking strength of a wire rope shall be carried
out on testing machines properly checked what is confirmed by the relevant documents of
competent bodies.

3.12.5 The requirements of the Register agreed national standards may be used
instead of those specified in 3.12.1 to0 3.12.3.
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3.13 NATURAL FIBRE AND SYNTHETIC FIBRE ROPES (CABLES)

3.13.1  In survey (according to the list of items), the following is verified in addition to
the requirements of Table 3.2.4:

.1 competent body documents for testing machines;

.2 correctness of completing a set of batches and of sampling for tests performance;

3 absence of ropes of brown spots, mould, the smell of rot or burning, and also of
melted parts;

.4 colour of ropes, which shall be the same over their entire length, and correspond to
the colour of the yarn or synthetic material the rope is made of;

.5  presence of distinctive colourful threads or yarns indicating the strength group and
treatment if specified by a standard;

.6 circumference of rope;

.7 lay of ropes;

.8 actual breaking strength;

.9  documents on mass and moisture content;

.10 elongation in breaking a synthetic fibre rope.

3.13.2  Supervising the manufacture of rope production prototypes, excepting the
surveys specified in 3.13.1, rope specimens are tested according to the program approved by
the RS Branch Office. The experimental determination of the factor shall be included in the
program (refer to Appendix 6).
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APPENDIX 1

ACCEPTABLE VALUES OF FLAWS ON CAST PARTS OF ANCHORS

1. Gentle dents and roughness less than 3 per cent of a casting thickness in
length, but not over 5 mm.
2. Single sand holes, blow-holes and slag blow-holes less than 5 mm in diameter

and less than 5 per cent of a casting body thickness in depth, but not over 8 mm with their
number not more than 3 pcs within an area of 100 cm?,

3. Scabs below 200 mm in length and 2 mm in depth.

4, Displacements of surfaces without a fair transition from one surface to another
for anchors having mass up to 500 kg — below 3 mm, for anchors having mass over 500 kg
and up to 5000 kg — below 5 mm, and for anchors over 5000 kg — below 8 mm.

5. The total area of holes and blow-holes, dents, scabs, etc. shall not
exceed 5 per cent of the area of a part surface.
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APPENDIX 2

DROPPING TESTS OF ANCHORS AND THEIR PARTS

1. Each anchor fluke and shank shall withstand their drop onto a steel platform
from a height of 4 m without failure. The plate shall be made of steel suitable for such tests of
the anchor components and the corresponding thickness. Not applicable for welded and
forged anchors.

The flukes of Hall's, Gruson's, super high and high holding power anchors are dropped
onto the plate the crown downwards; the shanks of Hall's, Gruson's, super high and high
holding power anchors, and also the shanks with the flukes of an admiralty anchor are dropped
in a horizontal position.

2. Moreover, each cast or welded shank with flukes of an admiralty anchor shall
be suspended in a vertical position, the flukes down wards, and dropped on two steel blocks
put on the plate in such a manner that the distance between them is half the span of the flukes
(refer to Figure). The blocks thickness shall be such as to prevent the anchor crown from
striking against the plate.

3. After the drop test, the anchors or their parts shall be suspended and subjected
to a hammer test with the hammer having mass of at least 3 kg; in so doing, they must give
out a clear ringing sound.

If the sound is not clear, the part shall be tested for defects using non-destructive methods
of testing. If needed, the defects shall be rectified and the test shall be repeated.

72
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Fig. 1
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APPENDIX 3

TENSILE TEST OF ANCHORS AND ANCHOR SHACKLES BY PROOF LOAD

1. Each cast anchor shackle shall be tested without an anchor with the non-
standard pin secured in it applying a proof load F,, in N:

FZ = 2F1

where F, = proof load for the anchor determined according to the Table and specified in the technical
requirements of a drawing.

In some cases, this test may be carried out selectively in amounts of 5 per cent of a batch,
but not less than two shackles.

The batch is taken as the shackles made of one steel brand after the joint heat treatment
or heat treatment as per the same conditions with the compulsory fixing of temperatures. In
proof load testing, no cracks and permanent set are acceptable.

If satisfactory results of the above mentioned tests by proof load for particular type of
product have been received and the Recognition Certificate for Manufacturer has been issued,
the following is admitted:

.1 to conduct tests of anchor shackles by proof load together with the anchor
(refer to item 2);

.2 to conduct tensile tests of anchor shackles by proof load equal to double proof load
for anchors only when endorsed by the Recognition Certificate for Manufacturer.

2. Each anchor, irrespective of the method of its manufacture, shall be made subject
to the tensile test by applying a proof load on a special chain-testing machine or by a load
suspended to the flukes. The anchors shall not be made subject to loading prior to testing.

3. Hall's Gruson's super high and high holding power anchors shall be tested by the
simultaneous gripping of both flukes (refer to Fig. 1) initially turning to one side, and then to
the other.

4.  The admiralty anchors shall be tested by applying the load to each fluke in
succession (refer to Fig. 2). The test may be carried out both with and without the stock.
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Table
Anchor Proof load, Anchor Proof load, Anchor Proof load, Anchor Proof load,
mass, kg kN mass, kg kN mass, kg kN mass, kg kN
50 23,2 1250 239 5000 661 12500 1130
55 25,2 1300 247 5100 669 13000 1160
60 27,1 1350 255 5200 677 13500 1180
65 28,9 1400 262 5300 685 14000 1210
70 30,7 1450 270 5400 691 14500 1230
75 32,4 1500 278 5500 699 15000 1260
80 33,9 1600 292 5600 706 15500 1270
90 36,3 1700 307 5700 713 16000 1300
100 39,1 1800 321 5800 721 16500 1330
120 44,3 1900 335 5900 728 17000 1360
140 49,0 2000 349 6000 735 17500 1390
160 53,3 2100 362 6100 740 18000 1410
180 57,4 2200 376 6200 747 18500 1440
200 61,3 2300 388 6300 754 19000 1470
225 65,8 2400 401 6400 760 19500 1490
250 70,4 2500 414 6500 767 20000 1520
275 74,9 2600 427 6600 773 21000 1570
300 79,5 2700 438 6700 779 22000 1620
325 84,1 2800 450 6800 786 23000 1670
350 88,8 2900 462 6900 794 24000 1720
375 93,4 3000 474 7000 804 25000 1770
400 97,9 3100 484 7200 818 26000 1800
425 103 3200 495 7400 832 27000 1850
450 107 3300 506 7600 845 28000 1900
475 112 3400 517 7800 861 29000 1940
500 116 3500 528 8000 877 30000 1990
550 124 3600 537 8200 892 31000 2030
600 132 3700 547 8400 908 32000 2070
650 140 3800 557 8600 922 34000 2160
700 149 3900 567 8800 936 36000 2250
750 158 4000 577 9000 949 38000 2330
800 166 4100 586 9200 961 40000 2410
850 175 4200 595 9400 975 42000 2490
900 182 4300 604 9600 987 44000 2570
950 191 4400 613 9800 998 46000 2650
1000 199 4500 622 10000 1010
1050 208 4600 631 10500 1040
1100 216 4700 638 11000 1070
1150 224 4800 645 11500 1090
1200 231 4900 653 12000 1110
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Anchor Proof load, Anchor Proof load, Anchor Proof load, Anchor Proof load,
mass, kg kN mass, kg kN mass, kg kN mass, kg kN

Notes: 1. Proofload for intermediate values of the anchor mass is determined by linear interpolation.
2. For high holding power anchors, the proof load is taken depending on the anchor mass increased by 35 %.
3. For super high holding power anchors, the proof load is taken as the doubled anchor mass.

5. In all cases, the proof load is applied to the standard shackle on one side and
on the other side, to flukes (for Hall's, Gruson's, super high and high holding power anchors)
or to a fluke (for admiralty anchors) at a distance of a third of the fluke length | away from the
bill (refer to Figs. 1 and 2).

0. Prior to the tensile test, a punch mark is made on the anchor shank near the
shackle, and also on each bill of flukes. Then Hall's, Gruson's, super high and high holding
power anchors are subjected to a 5 min pretension by a load equal to 0,5 F;.

In what follows, the load is reduced down to 0,1 F; and distance between the punch marks
are measured. Thereafter the load is increased up to the proof load value and maintained
within 5 min. Then the load is reduced down to 0,1 F1and the distances between the punch
marks are measured again. If the distance between the punch marks increases for more than
1 % of the initial one, the anchor is rejected.

The pretension for admiralty anchors is not needed. The distance between the punch
marks is measured before and after the proof load application, and the very load shall be
maintained within 5 min. No permanent set is acceptable.

7. Following the proof load test of Hall's, Gruson's super high and high holding
power anchors, the free rotation of their flukes through a complete angle shall be checked. If
the fluke's rotation is impeded or incomplete, the defects shall be eliminated and the test shall
be repeated. The results of the repeat test are considered final.

8. After proof load testing NDT for all anchors shall be tested in accordance
with 8.4.2.5 and 8.4.2.6 of Part Xl "Materials" of the Rules for the Classification and
Construction of Sea-Going Ships, 2017, as well as weighing, which is allowed to carry out
selectively in the amount of 5 per cent from each batch but not less than two anchors.
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APPENDIX 4
TOW HOOK TESTS
1. The specimen of a tow line releasing device shall be tested for the reliability of

actuation within the hook loading range from zero to a threefold rated pull at any feasible
deviation of the tow line from the ship's centreplane.

With hook loads equal to the rated, twofold and threefold pull, the force on the release
lever of the mechanical lock shall not exceed 117 N, 176 N and 392 N respectively.

The strength tests of hooks shall be carried out at the proof load equal to the actual
breaking strength of the towline.

The above may be performed in testing pilot specimens, which shall be conducted
according to the Register approved program. The hook and their parts tested are not fitted on
ships.

2. Production prototypes of tow hooks shall be tested for:

.1 strength by a proof load equal to a twofold rated pull;

.2 reliability of the opening of the tow line releasing device under loading; testing is
carried out at loads equal to a rated and twofold pull.

The forces on the release lever of the mechanical lock shall not exceed the values
recorded in specimens testing.

The hook so tested may be fitted in a ship. If the forces on a lever exceed the values
recorded in testing, but less than the limiting ones, the reliability of the tow line releasing device
opening is checked at the load equal a threefold pull. In this case, the preproduction hook is
not approved for fitting onboard ship;

.3 shock absorber actuation; the limiting load of absorbing effect shall be at least 1,3
the rated pull.

3. Each tow hook prior to its fitting onboard ship shall be tested for strength by the
load equal to the twofold rated one, and for the reliability of the tow line releasing device
opening under the load equal to the rated one. The force on the release lever of the mechanical
lock shall not exceed the value recorded in testing the production prototype and specified in
technical documentation.

4, Deformations and failures of any hook components in testing are unacceptable.
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APPENDIX 5

TESTING PRODUCTION PROTOTYPES OF SIDE SCUTTLES,
SUPERSTRUCTURE AND DECKHOUSE DOORS, COMPANION HATCHES,
SKYLIGHTS AND VENTILATING TRUNKS

1. The above products shall be tested under a hydrostatic head to check
watertightness and mechanical strength.
2. The tests are carried out as follows:

a product is installed on a test bed and secured in a working position; the test bed chamber
is gradually pressurized up to a design and test level using a mechanical or manual pump,
and a pressure gauge for control. Water supply regulation and test pressure fixing in the
chamber are carried out with a stop valve.

3. Side scuttles are tested under a head determined by the formulae:

for round scuttles

P = 1,6-10%t%/d?; (3-1)
for rectangular scuttles (deckhouse windows)
P = 1,25- 10*t?/(k?b?), (3-2)

where d = clear diameter of a round scuttle, in mm
P = hydrostatic head, in MPa;
b = the least clear dimension of a rectangular scuttle, in mm;
t = thickness of the hardened glass of a scuttle, in mm;
a = the largest clear dimension of a rectangular scuttle, in mm;
k = factor according to the Table.

For intermediate values of a/b, the factor k is determined by linear interpolation.

Round scuttles are tested with the glass and with the deadlight opened, and also without
the glass and with the deadlight closed.

4, The specimens of hardened glasses for scuttles shall be tested either by a punch
method according to ISO 614 or by a hydrostatic head equal to the two fold head value.

alb 1,0 11 1.2 13 1,4 15 1,6 1,7 18 | 1,9 |20and

above

k 845 | 9,18 | 966 | 104 | 10,62 | 11,02 | 11,35 | 11,7 | 11,94 | 12,16 | 12,32
5. Outer doors of superstructures and deckhouses are tested under a head by

15 per cent larger than the design one assumed for a given door (refer to 7.5.2.3, Part Il
"Equipment, Arrangements and Ouitfit" of the Rules for the Classification and Construction of
Sea-Going Ships) in the Register approved technical documentation.

6. Companion hatches, skylights and ventilating trunks are tested under a head
by 15 per cent larger than the design (permissible) one specified in the Register approved
technical documentation.

7. The product is considered tight if no leak like jets, runs and drops are detected
within 5 min in testing under the design hydrostatic head.
8. The product is considered sound if no residual deformations and failures are

detected after test head release.
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APPENDIX 6

TESTING NATURAL FIBRE AND SYNTHETIC FIBRE ROPES

1. The specimens for the breaking test of a rope as a whole shall be withdrawn
from the batch of ropes having a length of not more than 2000 m and 5000 m for natural fibre
and synthetic fibre ropes respectively.

The rope end of at least 2 m long is removed from each batch and the test specimens are
cut off. Prior to testing, the rope specimens are kept unrolled during 24 h under atmospheric
conditions.

2. The rope circumference, if 500 mm and over, is measured with a tape measure
having the steel tape no more than 5 mm wide, if under 500 mm, it is determined by measuring
the cross-section with a caliper.

In order to determine the rope circumference, measurements are made in 10 different
locations along the rope length. The arithmetic mean of 10 measurements is taken as the rope
circumference.

3. Natural fibre ropes shall be twisted of yarns made of the same material. Exception
is admitted for Manila ropes, which may include up to 50 per cent of sisal fibre yarns.

4, Determination of breaking load of arope as a whole.

4.1 The distance between grips on a breaking machine for natural fibre ropes of up

to 65 mm in circumference and synthetic fibre ropes shall be 0,5 m, for ropes of over 65 mm
in circumference, 1 m.

The rate of breaking machine grips movement shall not exceed 250 mm/min for synthetic
fibre ropes, and 300 mm/min for natural fibre ropes.

Marks shall be applied to the test specimen symmetric about the specimen centre and
spaced at least 300 mm apatrt.

The result obtained in breaking the rope between the marks is assumed as the breaking load.

If the rope specimen fails in the grips of a breaking machine or in splices of an eye
(if used), the test shall be repeated.

The breaking load of a rope as a whole shall correspond to the approved technical
documentation requirements.

4.2 With the consistent positive test results of determining the breaking load of
natural and synthetic fibre ropes as a whole, the Register can waive the test performance and
allow determining that load F, in N, by the formula

F = c(3ZAF)n/z, (4.2)

where n
A

total number of yarns in a rope;

number of yarns tested for breaking; that number shall be at least 0,5n for a rope
circumference of up to 80 mm, 0,3n for a rope circumference from 80 mm to 115 mm and
0,1n, over 115 mm; yarns shall be taken from each strand in the same amounts;

breaking load of each yarn tested, in N;

factor determined relying on the results of rope production prototype tests, and periodically
confirmed.

AF

In testing, an initial twist in yarns shall be retained. To determine the breaking load, the
yarns from rope strands are taken up by untwisting the strand clamped at its ends until the
yarns are parallel. The total breaking load of a rope across the yarns making up the rope is
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determined by testing 50 per cent of yarns, taken up from all the strands, for the breaking
machine grips shall be equal to 1,0 m.

The rate of breaking machine grips movement shall not exceed 300 mm/min. If the yarns
being tested break in the grips or the result is below a mean value specified in technical
documentation, the test is considered invalid.

4.3 In testing synthetic fibre ropes, elongation at break is determined at a time. The
rope elongation at break dm, in per cent, is determined by the formula

S = 2100 (4.3)

where |
lbr

initial length of the rope specimen section being tested, in cm;
length of the above section loaded with the actual breaking strength of the rope specified in
a standard, in cm.
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4 FIRE PROTECTION MATERIALS, STRUCTURES AND PRODUCTS

4.1 GENERAL

4.1.1 The provisions of this Section apply in technical supervision during manufacture
of fire protection materials, structures and products listed in the RS Nomenclature.

4.1.2 This Section defines the extent of and procedure for technical supervision
during manufacture of fire protection materials, structures and products, and covers:

A materials, structures and products for structural fire protection;

.2 items of fire extinguishing systems and fire-fighting outfit, fire extinguishing media.

4.1.3 General provisions on the organization of technical supervision during
manufacture of fire protection materials, structures and products are given in Part | "General
Regulations for Technical Supervision”, and on the technical documentation, in Part Il
"Technical Documentation”.

414 Technical supervision during manufacture of fire protection materials,
structures and products is carried out at the firm (manufacturer) given an application according
to Section 4, Part | "General Regulations for Technical Supervision" or an agreement between
the Register and firm (manufacturer).

415 Terms, definitions and abbreviations are given in Part | "General Regulations
for Technical Supervision" of the Rules and in Part VI "Fire Protection” of the Rules for the
Classification and Construction of Sea-Going Ships.

4.1.6 The Register issues Type Approval Certificates for fire protection materials and
products, and Type Approval Certificates for Fire-Proof Division according to Section 6, Part |
"General Regulations for Technical Supervision”.

4.1.7 The IMO Guidelines on Alternative Design and Arrangements for Fire Safety
(refer to 1.7, Part VI "Fire Protection" of the Rules for the Classification and Construction of
Sea-Going Ships) may be used in technical supervision during manufacture of fire protection
materials, structures and products.
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4.2 FIRE PROTECTION MATERIALS, STRUCTURES AND PRODUCTS

42.1 Technical supervision during manufacture of structural fire protection materials
and products is carried out to confirm their compliance with the applicable requirements of 1.6
and 2.1, Part VI "Fire Protection" of the Rules for the Classification and Construction of Sea-
Going Ships and the Fire Test Procedures Code with sup-plements (refer to 1.2, Part VI "Fire
Protection" of the Rules for the Classification and Construction of Sea-Going Ships).

4.2.2 In addition to fire tests, structural fire protection products (like doors, fire
dampers of ventilation systems, automatic closing devices of fire doors) are checked for
operability according to the Register-approved program.

4.2.3 In approval of materials, structures and products for structural fire protection,
the Register, as a minimum, shall consider the following:

.1 technical documentation including the material description/structure or product
drawings;

.2 instructions on use of the material/fabrication of the structure/installation of the product;

.3 test reports of fire tests carried out at the Register-recognized testing laboratories,
or when the test laboratory is not recognized by the Register, test reports of fire tests witnessed
by the surveyor to the Register. The contents of test reports shall be like that specified in the
relevant test procedures. The test report usually belongs to the customer of test performance.

42.4 The RS approval becomes invalid after any essential material/structure/ product
modification. Approval of material/structure/product after major conversion is performed
according to the RS established procedure shall be retested.

425 Manufacturers of materials/structures/products for structural fire protection shall
have a quality control system audited by competent bodies to ensure permanent conformity to
type approval conditions. As an alternative, the Register may use procedures for the final
verification of the material/structure/ product for conformity to the type approval prior to their
installation onboard a ship.

4.2.6 In certain cases, the RS may approve the material/structure/product for one-
time use only without issuing Type Approval Certificate/Type Approval Certificate for Fire-
Proof Division. Such one-time approval is valid only for a particular ship.

4.2.7 Type Approval Certificate/Type Approval Certificate for Fire-Proof Division
associated with materials, structures and products for structural fire protection shall include,
as a minimum, the following:

A name or trade name of the material/structure/product;

.2 detailed description of the material/structure/product, in particular:

.2.1 for fire-proof divisions the following shall be clearly indicated:

type, thickness, density and number of layers of insulation material,

size, types, materials and fixing methods of pins and washers;

spacing between pins;

maximum spacing between pins and adjacent joints;

stepping of joints for multi-layers if applicable;

insulation and pinning details on and around stiffeners;

details of wire mesh, alu tape etc., if used in the test;

drawing number of the test sample;

.2.2 Type Approval Certificate for non-combustible materials shall indicate the organic
content;

.2.3 Type Approval Certificate for surface materials shall state what substrate was
applied for the test, as well as information on the colour, organic content and thickness of the
material. The application and restriction shall be determined considering para 3, Appendix 4,
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Part 5, Annex 1 of the Fire Test Procedures Code, 2010, as well as calorific value determined
in accordance with ISO 1716 : 2010 "Reaction to fire tests for building products —
Determination of the heat of combustion;

.2.4 Type Approval Certificate for windows shall state which side of the window was
exposed to the heating condition during the test, and also a reference to optional tests such
as hose test and/or thermo radiation test;

.3 classification of the material/structure/product and any restrictions on its use;

4 test procedure(s) used in accordance with the Fire Test Procedures Code;

.5 test report number and date of its issue, name and address of the test laboratory.
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4.3 ITEMS OF FIRE EXTINGUISHING SYSTEMS AND FIRE-FIGHTING OUTFIT,
FIRE EXTINGUISHING MEDIA

4.3.1 Technical supervision during manufacture of items of fire extinguishing systems
and fire-fighting outfit, fire extinguishing media is carried out to confirm their compliance with
the requirements of Sections 3 and 5, Part VI "Fire Protection” of the Rules for the
Classification and Construction of Sea-Going Ships.

4.3.2 Technical supervision during manufacture of items of fire extinguishing systems
and fire-fighting outfit, fire extinguishing media is carried out in accordance with the Register-
approved technical documentation developed by the firm (manufacturer) with use of applicable
international and/or national standards in the fire safety area.

4.3.3 Technical supervision during manufacture of fire extinguishing system and fire-
fighting outfit components like pumps, fittings, flexible connections, cylinders, electrical
equipment, control systems, etc. is carried out in accordance with applicable Sections of this
Part. To be verified are also items characteristics confirming their operability onboard a ship
(resistance to sea water effect, explosion-proof enclosure, etc.).

434 Items/fire extinguishing media are tested according to the Register-approved
program or IMO methods (refer to Table 4.3.6) to confirm their conformity to the characteristics
specified in the approved technical documentation.

4.3.5 In approval of items/fire extinguishing media, the availability of documents
issued by the organizations competent in the fire safety area or the results of tests witnessed
by these organizations, which confirm a possibility to use the items/ fire extinguishing media
for fire-fighting, may be taken into account.

4.3.6 Technical supervision during manufacture of items/fire extinguishing media for
which the IMO has developed documents is carried out in accordance with these documents
as per Table 4.3.6, as the case requires.

Table 4.3.6
NoS. Item/fire ext_lngwshlng IMO documents
medium
1 Any International Code for Fire Safety Systems (IMO resolution MSC.98(73))
2 Gas fire-extinguishing Revised Guidelines for the Approval of Equivalent Fixed Gas Fire-
systems, but carbon Extinguishing Systems, as referred to in SOLAS 74 for Machinery Spaces
dioxide systems and Cargo Pump Rooms (MSC/Circ. 848)
3 Pressure water-spraying | Recommendation on Fixed Fire-Extinguishing Systems for Special Cargo
system Spaces (resolution A.123(V)); the Revised Guidelines for the Approval of
Fixed Water-Based Fire-Fighting Systems for Ro-Ro Spaces and Special
Category Spaces (circular MSC.1/Circ.1430); the Revised Guidelines for
the Approval of Equivalent Water-Based Fire-Extinguishing Systems for
Machinery Spaces and Cargo Pump-Rooms (circular MSC/Circ.1165 as
regards to amendments in IMO MSC.1/Circ.1269, MSC.1/Circ.1385 and
MSC.1/Circ.1386); Guidelines for the Approval of Fixed Pressure Water-
Spraying and Water-Based Fire-Extinguishing Systems for Cabin
Balconies (circular MSC.1/Circ.1268); Guidelines for the Approval of
Alternative Fixed Water-Based Fire-Fighting Systems for Special Category
Spaces (circular MSC/Circ.914)

4 Sprinkler systems Revised Guidelines for the Approval of Sprinkler Systems Equivalent as
referred to in 11-2/12, SOLAS 74 (IMO resolution A.800(19) taking into
account the amendments to circulars MSC.265 (84) and MSC.284(86)

5 Fixed local application Guidelines for the Approval of Fixed Water-Based Local Application Fire-

fire-fighting systems Fighting Systems for
Use in Category "A" Machinery Spaces (MSC.1 /Circ.1387)
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NoOS. Item/fire extllngwshlng IMO documents
medium

6 Aerosol fire- Guidelines for the Approval of Fixed Aerosol Fire-Extinguishing Systems

extinguishing systems Equivalent to Fixed Gas Fire-Extinguishing Systems, as referred to in
SOLAS 74, for Machinery Spaces (MSC/Circ. 1270)

7 Portable fire Improved Guidelines for Marine Portable Fire Extinguishers (IMO
extinguishers resolution A.951(23))

8 Foam concentrates Revised Guidelines for the Performance and Testing Criteria and Surveys

of Foam Concentrates for Fixed Fire-Extinguishing Systems
(MSC.1/Circ.1312), Guidelines for Performance and Testing Criteria, and
Surveys of Medium Expansion Foam Concentrates for Fixed Fire-
Extinguishing Systems (MSC/Circ. 798), Guidelines for Performance and
Testing Criteria, and Surveys of High Expansion Foam Concentrates for
Fire-Extinguishing Systems (MSC/Circ. 670)

9 High-expansion foam fire | Guidelines for the Testing and Approval of Fixed High-Expansion Foam
extinguishing systems Systems (MSC.1/ Circ.1384), para 3.4 of IMO resolution MSC.327(90)
"Adoption of Amendments to the International Code for Fire safety
Systems”

4.3.7 Tests with use of methods according to the IMO Guidelines are usually carried
out by the Register-recognized testing laboratories.

4.3.8 The fire extinguishing systems are tested at the test pressure according to
Table 3.12.1, Part VI "Fire Protection" of the Rules for the Classification and Construction of
Sea-Going Ships.

4.3.9 The prototypes of monitors are tested for foam expansion a distance of
projecting a jet of water, foam or powder at different elevations. The jet length shall be
consistent with the technical documentation requirements. During tests, a pressure before the
monitor and a flow rate of water, foam concentrate solution or powder are measured.

Foam expansion ratio and foam drainage time shall not differ by more than +10 per cent
from the values, calculated during the foam concentrate type approval compliant
to 8 of Table 4.3.6. The Type Approval Certificate shall indicate foam concentrate, with
which the tests have been conducted.

4.3.10 In the survey of sprinkler heads, their operating temperature is checked for
about 3 % of the batch, but for at least three pieces. Type approval of spray nozzles of water
spray and water mist fire-fighting systems shall be carried out based on the test results in
compliance with IMO circular MSC/Circ.1165 as amended by MSC.1/Circ.1269 - for "open"
spray nozzles and in compliance with Annex | to IMO resolution A.800(19) — for Automatic
sprinkler systems.

4.3.11 In the survey of protective diaphragms of cylinder valves for high pressure
carbon dioxide systems, in accordance with the requirements of 3.8.2.6.1, Part VI "Fire
Protection" of the Rules for the Classification and Construction of Sea-Going Ships, 3
to 6 per cent of diaphragms per batch are subject to a breaking test.

4.3.12  Prototypes of high-expansion foam generators shall be tested in compliance
with Appendices 2 and 3 to the Guidelines for the Testing and Approval of Fixed High-
Expansion Foam Systems (MSC.1/Circ.1384).

4.3.13 In tests of prototypes of fire extinguishers, the duration of fire extinguishing
substance discharge, jet length and fire extinguishing properties in fighting the model fire seat
of an appropriate class are checked.

4.3.14 In tests of prototypes of portable foam generators, the flow rate of foam
concentrate solution, pressure at the generator inlet, foam expansion ratio, distance and height
of foam projecting, full coverage with foam of the generator net shall be checked.




Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

60

Each generator shall be tested for strength at a hyd-raulic pressure of 0,9 to 1,0 MPa
within at least 2 min.

Foam expansion ratio and foam drainage time shall not differ by more than +10 per cent
from the values, calculated during the foam concentrate type approval compliant
to 8 of Table 4.3.6. The Type Approval Certificate shall indicate foam concentrate, with
which the tests have been conducted.

4.3.15 Intests of prototypes of portable foam applicators, the foam discharge and foam
expansion ratio at a pressure of about 0,3 MPa at the ejecting device, as well as the distance
of foam projecting at the maximum pressure shall be checked.

4.3.16  When approving individual elements of fireman's outfit (protective clothing,
boots, helmet, breathing apparatus) it is recommended to take into account the requirement
that their design and component parts shall, when wearing a full set of fireman's outfit, protect
the entire surface of the fireman's skin from the heat radiating from the fire and from burns and
scalding by steam.
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5 MACHINERY

5.1 GENERAL

5.1.1 The provisions of this Section apply in technical supervision during
development and manufacture of machinery listed in the RS Nomenclature.

5.1.2 The Section establishes the procedure of technical supervision during
manufacture of the above mentioned items of technical supervision at the firm (manufacturer).

51.3 General provisions for the organization of technical supervision during
manufacture of the cited items are set out in Part | "General Regulations for Technical
Supervision", and those concerning technical documentation - in Part |l
"Technical Documentation”.

514 The following definitions and abbreviations are used for the purposes of this
Section.

External examination means examination of a component, material, equipment;
verification of accompanying documents issued in accordance with the accepted form of
supervision during manufacture, and other documentation defining the compliance of the items
of supervision with the approved technical documentation, e.g. measurement results,
presence of brands (if envisaged), flaw detection results, etc.

Based on the results of external examination, the possibility of continuing manufacturing
(machining), installation, hydraulic testing, etc. process shall be explored.

ICE — internal combustion engine.

MGTI — main geared turbine installation.

GTI — gas turbine installation.

GT — gas turbine.

QCV — quick closing valve.

RAC - remote automatic control.

RC - remote control.

HPC — high-pressure compressor.

LPC — low-pressure compressor.

HPT — high-pressure turbine.

LPT — low-pressure turbine.

AT — astern turbine.

FSAH — full speed ahead.

FSAS — full speed astern.

MTB — main thrust bearing.

MODU — mobile offshore drilling unit.

For gas engines, the definitions given in 9.2 of Part IX "Machinery" of the Rules for the
Classification and Construction of Sea-Going Ships are used.

5.1.5 All the materials including forgings and castings, component parts and articles
intended for manufacturing machinery and components thereof as well as completing units
shall have documents showing compliance of the material and manufacturing technique with
the approved technical documentation. These documents shall be drawn up in accordance
with the RS Nomenclature.

5.1.6 The date of an application for ICE survey is the date of any document, which
the Register accepts as the application, or the date of an application for survey of a specific
engine.

5.1.7 The results of component measurement and fixing measurements submitted in

the process of manufacturing the components and during installation thereof, shall encompass
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all measuring points specified by the working documentation and instructions on installation
and operation of the machinery.

The control of the measurement results shall be exercised at random with the aim to
determine the compliance of the design of the supervised item, its dimensions and inspection
methods with the requirements of the working drawings.

The requirements of this Section shall be taken into account during external examination
of completely finished components.

51.8 As regards the materials (blanks) incoming for finishing as well as the related
equipment and/or components, prior to installation, the documents stated in 5.1.5 shall be
presented.

5.1.9 Where it is necessary to correct defects on treated and untreated surfaces of
castings, forgings and welded struct-ures, the requirements of Parts Xlll "Materials" and
Part XIV "Welding" of the Rules for the Classification and Construction of Sea-Going Ships
shall be taken as a guidance.

5.1.10  When conducting hydraulic tests, the test pressure shall be taken in accordance
with 1.3, Part IX "Machinery" of the Rules for the Classification and Construction of Sea-Going
Ships, and the testing conditions shall meet the standards in force and the following
requirements:

.1 the ambient air temperature shall be not lower than +5 °C;

.2 the difference between the ambient air temperature and the temperature of medium
used for the hydraulic test shall not exceed 10 °C; to avoid sweating, a medium with a
temperature in excess of the ambient air temperature shall be used,;

.3 any work on parts subjected to hydraulic test shall be forbidden.

5.1.11  Scope and procedure of the surveys and tests of the supervised items during
the manufacture and installation at the firm (manufacturer) are indicated in the List (refer
to 12.2, Part | "General Regulations for Technical Supervision”) elaborated by the firm
(manufacturer) and approved by the RS Branch Office on the basis of the RS Nomenclature
as well as the requirements of this Section. When compiling the List, account shall be taken
of the salient features of the production process adopted at the firm's (manufacturer's).

5.1.12  Forms of the manufacturer's documents including measuring results tables, test
tables, presentation certificates shall be elaborated with regard to the requirements of the List
agreed with the Surveyor.

5.1.13  Test performance and scope, where no special requirements of the rules are
available, shall be defined by the standards in force approved by the Register.

5.1.14  The Surveyor, if need be, may perform periodic checks and surveys not stated in
the List but stipulated by the Contract on Supervision or Agreement on Survey, for example:

A check of the control operation effectiveness;

.2 check of the adherence to the production process;

.3 check of the assemblies, parts not included in the List, but whose quality of
manufacture affects the proper operation of the machinery as a whole, and the check thereof
at the final stage of manufacture shall be dispensed with.

In all cases, when an impermissible defect or trouble is detected at any stage of the
supervised item presentation, the Surveyor, should the need arise, may require a second
check of any preceding operation within the scope necessary to discover the causes and
prevent re-occurrence of defects.

5.1.15 Methods of check, tools and arrangements for its performance during
manufacture and installation shall be established by the firm (manufacturer) to the satisfaction
of the Register and indicated in the documentation on the production process.

5.1.16 = The manufacturing and installation tolerance standards not represented in the
approved manufacturing documentation shall be indicated in the production process
documentation approved by the Register.
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5.2 MAIN AND AUXILIARY INTERNAL COMBUSTION ENGINES
OF POWER OUTPUT 55 k WAND OVER

5.2.1 Technical supervision during manufacture of the internal combustion engines,
their assemblies and parts shall be performed in accordance with the provisions of Appendix 8,
list of items and the RS Nomenclature.

5.2.2 Bed plates of internal combustion engines.

5.2.2.1 The bed plates of internal combustion engines welded and combined cast-and-
welded construction, upon completion of preliminary treatment and all welding operations
(including correction of defects by welding) shall be subjected to heat treatment in accordance
with the approved procedure.

Minor defects the correction of which does not give rise to deformation of the bed plate
(frame), on agreement with the surveyor, may be rectified without subsequent heat treatment.

5.2.2.2 During external examination of the finished bed plate of internal combustion
engine it is necessary to be guided by the provisions of 5.1.7 and the documents of the
technical supervision body. A random check makes it possible to make sure that the bed plate
meets the requirements of the technical documentation with respect to:

A its construction and dimensions;

.2 performance of welded joints;

.3 performance of joints and joining of the bed plate parts together;

.4 execution of the treated surfaces so that they can be conjugated with the following parts:

wedges;

frames;

crankcase columns;

main bearing liners;

other parts;

.5  performance of the required checks:

inspection of steel cast, forged parts and welds for likely flaws;

alignment of recesses for the main bearings;

position of bearing surfaces;

position of mated surfaces;

parallelism, perpendicularity and concentricity of surfaces;

presence of defects and their nature;

surface roughness.

5.2.3 Crankcases.

5.2.3.1 When surveying a crankcase or its individual parts, the applicable requirements
of 5.2.2 shall be taken as guidance.

5.2.3.2 A warning notice shall be fitted either on the control stand or, preferably, on a
crankcase door on each side of the engine. This warning notice shall specify that, whenever
overheating is suspected within the crankcase, the crankcase doors or sight holes shall not be
opened before a reasonable time, sufficient to permit adequate cooling after stopping the
engine.

5.2.3.3 Crankcase explosion relief valves:

.1 crankcase explosion relief valves shall have Type Approval/Test Certificate to
confirm their compliance with the requirements in 2.3.5, Part 1X "Machinery" of the Rules for
the Classification and Construction of Sea-Going Ships. Type testing procedure for the
crankcase explosion relief valves is described in Appendix 10;

.2 crankcase explosion relief valves shall be installed in compliance with the
manufacturer's installation and maintenance manual that is pertinent to the size and type of
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the valve supplied for installation on a particular engine. The manual shall be included into the
installation set of the crankcase explosion relief valves and contain the following information:

description of valve with details of function and design limits;

a copy of Type Approval/Test Certificate;

installation instructions;

maintenance in-service instructions to include testing and renewal of any sealing
arrangements;

actions required after a crankcase explosion.

Note. A copy of the installation and maintenance manual shall be delivered to the ship together
with the engine and kept on board.

.3 the crankcase explosion relief valves shall be provided with suitable markings that
include the following information:

name and address of manufacturer;

designation and size;

date of manufacture;

approved installation orientation.

5.2.3.4 Oil mist detection and alarm arrangements:

.1 oil mist detection arrangements shall be of a type approved by the Register and
comply with the applicable requirements in 2.3.3, Part IX "Machinery" of the Rules for the
Classification and Construction of Sea-Going Ships. The type testing procedure for crankcase
oil mist detection and alarm arrangements is described in Appendix 11;

.2 the oil mist detection and alarm arrangements shall be installed in accordance with
the engine designer's and oil mist manufacturer’s instructions/recommendations. The following
particulars shall be included in the instructions:

schematic layout of engine oil mist detection and alarm arrangements showing location of
engine crankcase sample points and piping or cable arrangements together with pipe
dimensions to detector;

evidence of study to justify the selected location of sample points and sample extraction
rate (if applicable) in consideration of the crankcase arrangements and geometry and
the predicted crankcase atmosphere where oil mist can accumulate;

the manufacturer's maintenance and test manual;

information relating to type or in-service testing of the engine with engine protection
system test arrangements having approved types of oil mist detection equipment.

Note. A copy of the oil mist detection arrangements maintenance and test manual shall be
provided on board ship;

.3 oil mist detection arrangements shall be capable of being tested on the test bed and
board under engine at standstill and engine running at normal operating conditions in
accordance with test procedures that are acceptable to the Register. The equipment together
with detectors shall be tested when installed on the test bed and on board ship to demonstrate
that the detection and alarm system functionally operates.

The testing arrangements shall be agreed with the Register.

5.2.4 Frames and columns.

When surveying frames and columns or their individual parts, the applicable requirements
of 5.2.2 shall be taken as guidance.

5.2.5 Cylinder blocks.

5.25.1 When surveying cylinder blocks or individual parts thereof, the applicable
requirements of 5.2.2 shall be taken as guidance.
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5.2.5.2 The cylinder block or its sections, upon finishing, shall be tested on the cooling
space side by a hydraulic test pressure in accordance with the requirements of 5.1.10, with
particular attention being given to the tightness of temporary seals.

5.2.6 Cylinder liners.

5.2.6.1 When surveying cylinder liners, the applicable requirements of 5.2.2 shall be
taken as guidance.

5.2.6.2  After finishing, the cylinder liner shall be subjected to test by a test hydraulic
pressure in accordance with the requirements of 5.1.10.

5.2.6.3 In case of liners with cooling nave collars, particular attention shall be given to
the tightness of temporary seals of bores or sockets forming cooling space of the nave collar.

5.2.7 Cylinder covers.

5.2.7.1 When surveying cylinder covers or individual parts thereof, the applicable
requirements of 5.2.2 shall be taken as guidance.

Particular emphasis shall be also placed on the tightness of temporary seals of bores and
welds of the welded-on shells forming cooling space of the cylinder cover as well as the inserts
for mounting valves.

5.2.7.2  After finishing, the cylinder cover (in assembly, in case of built-up cover) shall
be subjected to test on the cooling space side by a test hydraulic pressure in accordance with
the requirements of 5.1.10.

5.2.8 Tie rods.

In addition to the compliance of their dimensions, particular attention shall be given to
thread condition. During external examination of the tie rods, the results of flaw detection shall
be verified as well.

5.2.9 Pistons.

During external examination of the finished pistons, the following shall be checked:

parallelism of the ring groove surfaces between each other;

perpendicular position of the ring groove to the piston axis;

perpendicular position of the axis of bore for the gudgeon pin to the piston axis and
location of these axes in the same plane;

concentricity of the surfaces the centre of which is situated on the piston axis;

results of flaw detection.

5.2.10  Piston rods.

During external examination of a finished piston rod, the following shall be checked:

parallelism or alignment of the mated surfaces each other;

perpendicular position or alignment of the mated surfaces with the rod axis;

results of flaw detection.

5.2.11 Connecting rods.

During external examination of a finished connecting rod, the following shall be checked:

parallelism of the mated surfaces each other;

perpendicular position of the mated surfaces to the connecting rod axis;

results of flaw detection.

5.2.12  Crossheads.

During external examination of a finished crosshead, the following shall be checked:

alignment of journals;

parallelism and misalignment of the surface generatrices of one journal in relation to another;

results of flaw detection and heat treatment.

5.2.13  Crankshafts.

5.2.13.1 During external examination of a finished crankshaft, the following shall be
checked:

parallelism of the generatrices of journals and crank pins to the crankshaft axis;

lack of cylindrical shape of the journals and crank pins;
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crank throw setting angles, crank throw radii;

perpendicular position of the generatrices of journals and crank pins to the surfaces of webs;

run-out of journals and crank pins, flanges and seats for gear or sprocket to drive the camshaft;

observance of the radii and roughness rates of journal, crank pin and flange fillets as well
as oil channels;

results of the flaw detection and heat treatment;

roughness of surfaces of the journals and crank pins.

5.2.13.2 In case of built and semi-built crankshafts, in addition to checks mentioned
above, the following shall also be checked:

roughness of the treated surfaces for press-fit;

lack of cylindrical shape of the mounting surfaces;

perpendicular position of the axes of holes for press-fit of journals and crank pins to the
side surfaces of webs;

alignment of the oil channels in journals and crank pins and the webs;

value of the accepted interference fit of the journals and crank pins in the webs.

5.2.14 Main, connecting rod, crosshead and built-in thrust bearings.

During external examination of the finished bearing shells for lining or the bearings
completely manufactured of antifriction material or after lining, the following shall be checked:

concentricity of sections;

perpendicular position of the end faces to the bore axis;

concentricity of lining;

contact between the bearings and their seats;

interference fit (bushes-bearings);

results of inspection of the lining for flaw;

tight fit and interference value (thin-walled bearings).

5.2.15 Bolts and studs of connecting rods, main bearings, cylinder covers,
attachment of counter-weights to crankshaft webs and connections of crankshaft
sections, attachment of torsional vibration dampers.

During external examination of the finished bolts and studs, the following shall be
checked:

concentricity of sections;

perpendicular position of the generatrices to the end faces;

bolt length recorded on the bolt body;

results of flaw detection.

5.2.16  Speed governors and overspeed devices.

The finally assembled speed governors and overspeed devices shall be tested on bench
or in conjunction with the machinery to be tested on bench.

5.2.17  Upon completion of survey of the ICE assemblies and components, technical
supervision during installation of the engine on bench shall be performed.

Assembly of the engine begins with installation of the bed plate on the bench beams. In
the process of installation, the following shall be controlled:

.1 installation of the bed plate in horizontal position with fasteners being not tightened
down snugly and with wedges adjusted;

2 matching, fixing and attachment of individual parts of the frame one to another; in
case of bed plated of the ICE with long detachable welded oil pans, attention shall be given to
the attachment of the oil pan and its parts;

.3 tightening of bolts and stops with subsequent check for the horizontal position of the
top frame plane;

.4 removal of the datum lines;

.5  check for the alignment of the main bearing seats;
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.6 matching of the main bearing shells to seats and fitting of the radial-and-axial
bearing;

.7 check of the oil pan for tightness;

.8  placement of the crankshaft with check of the journals for fit to the bearings, check
of the shaft for horizontal position and proper orientation as well as for the run-out of journals,
measurement of crank web clearances;

.9 establishment of clearances of the main, radial-and-axial and thrust bearings;

.10 installation of the crankcase columns, frames and their parts, alignment of the
guides;

.11 installation and alignment of the cylinder block or individual blocks, check of the
surfaces of the individual cylinder block parts for fit to one another, their fixing and securing;

.12 tightening of tie rods and bearings with specified tightening (to be carried out
according to the firm's (manufacturer's) instruction);

.13 control check of the crank web clearances after the tie rods have been tightened
and the turning gear (flywheel) mounted;

.14 installation and alignment of the valve timing gear and camshaft;

.15 mounting of the cylinder liners;

.16 mounting of the running gear components;

.17 alignment of the running gear with establishment of mounting bearing clearances;

.18 mounting of the cylinder covers with fittings and gear having undergone tests and
adjustment;

.19 mounting of the engine serving systems;

.20 mounting and alignment of the power driven and/or gas turbine air chargers;

.21 check of component locking.

5.2.18  When carrying out bench tests, it is necessary to be guided by the requirements
of 5.12 and Appendix 7 taking account the following (as applicable and in compliance with
the requirements of 5.12 and Appendix 7):

.1 before the ICE is put to an operating mode, the control, regulation, alarm and
protection systems shall be checked, namely:

interlocking of the starting control system with the turning gear;

number of starts with determination of the air consumption at various pressures;

operation of the governors;

operation of the overspeed device;

operation of the alarm and protection systems;

operation of the RAC and RC according to test program, reversal on various modes
with measuring of time, operation at the minimum stable rotational speed, operation of
the emergency shut-down device;

.2 operation of the ICE is checked on modes stipulated by the program, including
reversal and meanwhile the following parameters shall be recorded:

temperature and pressure at the inlet and outlet (for the lubrication system);

water temperature and pressure in the external and closed circuits at the inlet and outlet,
including air coolers (for the cooling system);

parameters associated with the working process: ambient air pressure, temperature and
humidity, supercharging air pressure, compression pressure, combustion pressure, mean
effective pressure, gas temperature by cylinders, gas temperature at the turbocharger inlet
and outlet, exhaust backpressure;

other: engine power output, speed, turbocharger speed,;

.3 upon completion of the bench tests, random inspection of the ICE components shall
be performed within the scope stipulated by the bench test program;
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.4 the ICE shall be assembled with random verification of the results of the component
measurement, except for the ICE supplied in knock-down form, if the inspection results do not
call for a test check;

.5  check tests shall be performed with verification of necessary parameters.
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5.3 AUXILIARY INTERNAL COMBUSTION ENGINES
OF POWER OUTPUT BELOW 55 kW

5.3.1 Technical supervision during the manufacture of the auxiliary ICE, their
assemblies and components shall be performed in compliance with the applicable
requirements of 5.2 and the requirements of 5.12.
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5.4 MAIN STEAM TURBINES AND ELECTRIC GENERATOR TURBINES

54.1 Technical supervision during the manufacture of main steam turbines, electric
generator turbines, their assemblies and components shall be performed within the scope
given in Table 5.4.1 and in compliance with the requirements of this Chapter.

Table 5.4.1
. Efx ;rglgﬂg?sn Verification. of . .
Item of technical blanks ' | accompanying Flaw Hydraulic | Special | Bench
supervision > documents, detection tests tests tests
assemblies,
brands
components
Main steam turbines and +
electric generator turbines
Turbine casings + + + +
Nozzle boxes and manoe- + + +
uvring gear casings
Nozzles + +
Diaphragms + + +
Disks + + + +
Blades + + + +
Gland seals + +
Rotors and shafts + + + +
Bearings + + + +
Couplings + + +
Shrouds and lashing wire + +
Bolts for joining split + + +
casings
5.4.2 Turbine casings.
5.4.2.1 Turbine casings of cast, welded and combined cast-and-welded construction,

after preliminary treatment (including all welding operations), shall be made subject to heat
treatment according to the approved procedure.

5.4.2.2 During external examination of a finished turbine casing, it is necessary to make
sure that:

welded joints, treated surfaces for wedges, for joining individual parts of casing, for
bearing shells, gland seals, diaphragms, nozzles and guide apparatus comply with the
requirements of the technical documentation;

inspection of welds and basic material for flaw, check of bored seats for gland seals,
bearings, nozzles and guide apparatus for alignment have been carried out using approved
methods;

welds have required leg and have no defects;

surfaces of individual casing parts joint have been matched to one another and their
relative position has been fixed,;

holes for bolted joints are aligned and their generatrices are perpendicular to the surfaces
for nuts (heads);

surfaces for bearings, gland seals and guide apparatus are concentric and have no
conicity and ellipticity and their axis is situated in the horizontal split plane and is perpendicular
to end faces of bores.

5.4.2.3 The finished turbine casing shall be made subject to hydraulic test in
accordance with 5.1.10.

5.4.3 Nozzle boxes and manoeuvring gear casings.
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5.4.3.1 During external examination of the finished nozzle boxes and manoeuvring
gear casings, the requirements of 5.4.2 shall be taken as guidance, particular attention being
given to pressing-in of the valve seats and treatment of the attachments.

5.4.3.2 The finished box nozzles and manoeuvring gear casings shall be made subject
to hydraulic test in accordance with the requirements of 5.1.10.

5.4.4 Nozzles.

During external examination of the finished nozzles, it is hecessary to make sure that the
profiles comply with the requirements of the technical documentation and the surface are free
of undercuts, cracks and other defects.

5.4.5 Diaphragms.

5.4.5.1 All the appropriate requirements of 5.4.2 for the inspection of cast and
combined cast-and- welded also cover the diaphragms.

5.45.2 The diaphragms (cast iron and steel) with blades cast therein, after thorough
cleaning shall be presented to the Surveyor to check the blade casting quality.

Where there are poorly cast blades or blades with clear indication of burning, the
diaphragms shall be rejected.

5.4.5.3 The channel walls shall be plane; particular attention shall be given to places
where the blades emerge from the diaphragm metal.

5.4.5.4 The Surveyor shall verify that the diaphragm channel measurement data sheet
has been correctly filled in.

5.4.5.5 Inthe presence of the Surveyor, the diaphragms shall tested for deflection; and
after unloading the diaphragms shall be free of residual stresses.

5.4.6 Disks.

5.4.6.1 The finished disks shall be presented to the Surveyor to assess the quality of
the treated surfaces which shall be free of cracks, cavities and other defects.

The ends of bosses (hubs), crowns, the relieving openings, boss openings, fillet positions
shall be thoroughly polished.

Disks shall be measured and the results entered in the data sheets.

5.4.6.2 Each disk shall be inspected for flaw by a method approved by the Register and
subjected to static balancing before being fitted on shaft.

If bladed disks are fitted on shaft, the first balancing (without blading) need not be
presented to the Surveyor.

5.4.7 Blades.

5.4.7.1 When examining the finished blades, it is necessary to make sure that:

profiles and root parts for fitting comply with the technical documentation;

blade edges are rounded off and have no scratches or scores;

polished blades have no machining traces.

Particular attention shall be given to the blade root thread which shall be made clean,
without scores and provide for proper fitting of the blades without float and excessive
interference.

5.4.7.2 Each blade shall be inspected for flaw by a method approved by the Register;
blades having cracks, cavities and similar defects shall not be admitted for use.

5.4.7.3 In case of the finished blades which are put together in packs, the natural
frequency shall be checked.

5.4.8 Gland seals.

When examining gland seals, it is necessary to make sure that their working elements are
concentric, the bore axis is perpendicular to end faces, springs have necessary rigidity.

5.4.9 Rotors and shatfts.

5.4.9.1 During external examination of the finished rotors or shafts, it is necessary to
make sure that:

flaw detection has been performed by an approved method,
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sections of journals and their surfaces, radii of all fillets, thrust collar as well as treated
surfaces for fitting disks, blades, gland seal cages and coupling parts comply with the technical
documentation;

all treated surfaces have been measured and the results entered in data sheet;

roughness of treated surfaces has been measured and the results entered in data sheet;

bolted joints of built-up drums have been securely locked.

5.4.9.2 Particular attention shall be given to proper position and treatment of entry slots
for locking blades and check of key fitting.

5.4.9.3 The bladed rotor shall be presented to the surveyor for external examination
during which it is necessary to make sure that:

fitting of disks, gland seal cages, thrust collar and other fitted-on parts has been made
with interference stipulated by the technical documentation;

blades have been fitted without float and excessive interference;

shrouding tape, after clinching tenons, has no tears and been securely fastened,;

lashing wire has been fastened by the stipulated method with the use of a proper alloy.

5.4.9.4 The completely assembled rotor with all components fitted thereon shall be
subjected to indicating and dynamic balancing, the results of which shall be entered in the
rotor data sheet and presented to the Surveyor.

5.4.10 Bearings.

During external examination of the finished bearings, it is necessary to make sure that:

bearing surfaces of shells machined for seats and journals comply with the requirements
of the working drawings;

flaw detection and special tests (bonding, metallography) have been performed by
approved methods.

5.4.11  Couplings.

5.4.11.1 During external examination of the finished couplings, it is necessary to make
sure that the surfaces machined for fitting on shafts (rotor), key slots, gear rings, holes for
pressing in bushings, bushings and pins, heat treatment of teeth comply with the technical
documentation.

5.4.11.2 Dynamic balancing and, if need be, finishing of the couplings shall be carried
out together with the rotor (shaft).

5.4.12  Shrouds and lashing wire.

In addition to the requirements of 5.4.9.3, inspection of the shrouds and lashing wire shall
be carried out also in respect of the materials used and compliance of their technical
documentation.

5.4.13  Bolts and studs for joining the split casings shall be checked in accordance with
the requirements of 5.2.15.

5.4.14  On completing the survey of assemblies and components of steam turbines
during the manufacture thereof, the technical supervision during the turbine mounting shall be
performed and whilst so doing, it is necessary to make sure that:

turbine assemblies and components which came for the mounting have no transport
damages;

rotor has been placed in accordance with the requirements of the technical documentation
for mounting;

also, the check shall cover:

fitting of bearings to seats;

fitting of bearings to rotor journals;

fitting of the thrust bearing pads;

establishment of bearing clearances;

establishment of sliding support clearances;

attachment of resilient supports;
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mounting of diaphragms, gland seals;

axial and radial clearances of blading and gland seals;

fixing and joining of split casings;

fit of bolt heads and nuts to the turbine casing flanges;

alignment of turbine rotor with the torsion shaft or with the shaft of the first reduction gear
stage pinion with the required contacts on the contact surfaces of half-couplings ensured,;

presented results of the fixing measurements made by the technical inspection body using
an approved method.

5.4.15 When carrying out bench tests of the steam turbines, it is necessary to be
guided by the requirements of 5.12 and the requirements specified below.

5.4.15.1 Before the turbine is put to an operating mode, it is necessary to check
operation of the regulation, control, alarm and protection systems. The check shall cover:

thrust and main bearing clearances with the use of organic means;

interlocking of turning gear with controls (quick-closing valve — QCV);

axial displacement of rotor which results in QCV closing;

opening and closing of the quick-closing valve, including use of a manual drive, and
closing of the QCV by the emergency shut-down device;

closing of the QCV when the turbine speed exceeds the maximum allowable one,
actuated by the speed meter or overspeed trip;

closing of the QCV when the pressure in the condenser rises;

operation of the bleeder valves.

5.4.15.2 When the turbine is checked on modes stipulated by the program, including
emergency modes and reversal, the following parameters shall be recorded:

steam pressure before the nozzles of each casing;

pressure in the condenser;

bleed steam pressure;

steam temperature before the nozzles;

condensate temperature;

steam pressure at all ejector stages;

oil pressure in the lubrication system;

oil pressure in the regulation and protection system;

oil temperature in the lubrication system;

reduction gear output shaft speed;

time of reversal from FSAH to FSAS and back;

time of the turbine run-out.

5.4.15.3 Bench tests and inspection of the reduction gear, couplings, thrust bearing and
attached machinery shall be performed in accordance with the requirements of the relevant
chapters of this Section.

5.4.15.4 Upon completion of the bench tests, the turbines shall be inspected with random
verification of the measurement results of components, and the following items shall be
generally examined:

rotor and its components;

main and thrust bearings;

gland seals;

casing and its components.

5.4.15.5 After inspection and rectification of defects, the turbine shall be assembled and
check tests performed with the verification of necessary parameters.
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5.5 AUXILIARY STEAM TURBINES

551 Technical supervision during the manufacture of auxiliary steam turbines, their
assemblies and components shall be performed within the scope given in Table 5.5.1 and in
accordance with the applicable requirements of 5.4 and the requirements of 5.12.

Table 5.5.1
Examination of Verification of
Item of technical materials, blanks, . Flaw Hydraulic Special | Bench
o . accompanying .
supervision assemblies, detection tests tests tests
documents
components

Auxiliary steam +
turbines
Turbine casings + + + +
Nozzle boxes + + +
Nozzles + +
Disks + + +
Blades + + + +
Rotors and shafts + + + +
Bearings + + + +
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Technical supervision during the manufacture of main gas turbines, electric

generator gas turbines, their assemblies and components shall be performed in accordance

with the requirements of this Chapter within the scope given in Table 5.6.1.

Table 5.6.1
[ S | verncator I
Item of technical blanks ' of accompa- Flaw Hydraulic Special Bench
supervision > nying detection tests tests tests
assemblies,
documents
components
Gas turbine frame and its + + +
supports
Air suction inlets + + +
Turbine casings and + + + +
compressor housings
Nozzle cascades + + + +
Diaphragms + + +
Compressor disks and + +
journals and turbine disks
Turbine and compressor + + + +
blades
Turbine and compressor + + + +
rotors and shafts
Shafts (springs) to connect + + + +
turbines to compressors
Torsion shafts to connect + + + +
turbines to gearing
Straightening vanes of + + +
compressors and turning
vanes of reversing devices
Flame tubes of combustion + + +
chambers, regenerators
Reversing cylinders + + +
Gas and air lead tapes + + +
Gland seals + +
Bearings + +
Shrouds, lashing wire + +
Couplings + + +
Bolts for turbine and + + +
compressors split casing
joints
5.6.2 During external examination of the finished gas turbine bed plate, it is necessary

to be guided by the requirements of 5.2.2.

5.6.3 During external examination of the finished air suction inlet, the quality of welds
and surface quality of detachable joints shall be assessed by visual testing. If the internal
space of the inlet is used for cooling and condensing the oil vapour, the inlet shall be subjected
to test for tightness of the internal space, upon completion of welding and machining.

5.6.4 During external examination of the finished turbine and compressor casings, it
is necessary to be guided by the provisions of 5.4.2 as applied to their construction. Particular
attention shall be given to the quality of the mated surfaces of the casings over the perimeter
of their splits joined by bolts without use of gaskets to ensure gas and air tightness in operation.
Such surfaces shall be checked for the lack of warpage. The check may be performed by
placing the component on a surface plate. A feeler of 0,05 mm shall not pass between the
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surface plate and the surface of the freely lying component to be checked. The quality of the
mated surfaces shall not be lower than that required by the drawing.

During examination of the assembled compressor housings, particular attention shall be
given to the quality of mounting of the metal-ceramic inserts of labyrinth glands, lack of
mobility, surface quality. The quality of mounting of the straightening vanes and compliance of
the flow areas with the requirements of the drawing shall be checked.

5.6.5 When examining the supporting rims of gas turbines, particular emphasis shall
be placed on the quality of welds, treatment of surfaces matched with other assemblies,
treatment of seats for rolling bearing races, quality of rivet joints. Loosening of rivets,
incomplete rivet heads and their skewness shall not be admitted. Installation of jets to supply
oil to bearing and their capacity shall be checked. Tightness of oil supply and drainage pipes
shall be checked by connections and that of the pipes to supply air to labyrinth glands shall be
also checked.

5.6.6 When examining the finished nozzle cascades, attention shall be given to the
quality of weld and rivet joints and quality of mated surfaces. If there are cast components,
attention shall be given to the quality of castings. The castings shall meet the requirements of
the approved documentation. Particular emphasis shall be placed on the compliance of the
nozzle cascade flow area with the requirements of the drawing and the compliance of the
nozzle profile and surface roughness. The quality of welds by which the nozzles are welded
on shall be checked by non-destructive testing. No cracks and poor penetration shall be
admitted.

The nozzle cascades with nozzles cast therein after thorough cleaning shall be presented
to the surveyor to check the quality of casting. Where there are poorly cast nozzles or nozzles
with clear indications of burning, the nozzle cascades shall be rejected. Check for the absence
of defects shall be performed by non-destructive testing methods.

When examining the nozzle cascades, the quality of metal-ceramic and honeycomb parts
of the gland seals as well as the absence of warpage shall be checked.

No chipping of the metal ceramic components, dents on the honeycombs shall be
admitted.

5.6.7 During external examination of diaphragms and straightening vanes, it is
necessary to be guided by the provisions of 5.4.5.
5.6.8 During external examination of the finished compressor disks and journals and

turbine disks, the quality of surfaces, blade rooting-in slots, compliance of component
dimensions with the requirements of the drawing, results of special inspection types, heat
treatment, dynamic balancing results shall be checked if so required by the drawing, prior to
be mounted on the rotor. Besides, it is hecessary to be guided by the provisions of 5.4.6.

5.6.9 When examining the finished moving blades of compressors and turbines,
check shall be performed to cover roughness of the blade plate and root profile surfaces,
leading and trailing edges, absence of dents and design of the blade locks.

The cast cooled turbine blades provided with cooling channels shall be checked for
compliance of the wall thicknesses over all sections indicated in the drawing; along with that,
the results of flow test of the channel shall be verified to determine its capacity. Particular
attention shall be given to treatment of the leading and trailing edges. Blades having cracks,
dents, thinned walls over the cooled channels, leading and cooled edges cannot be permitted
for mounting in the rotor.

Cast and stamped moving blades of compressors and turbines shall be manufactured in
accordance with the specifications approved by the Register. These specifications shall
stipulate requirements imposed upon:

materials;

mechanical properties;

surface condition;
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micro- and macro-examination;

special types of examination and tests;

special types of treatment;

charge materials;

casting inspection;

allowable defect rates.

Refer also to provisions of 5.4.7.

5.6.10  During external examination of the finished and bladed rotors of the turbines
and compressors, it is necessary to be guided by the requirements of 5.4.9 as related to their
construction.

It is necessary to give attention to the absence of visible defects (such as hollows and
dents on blade edges, labyrinth gland strips, thread surfaces and splines) as well as cracks
and corrosion.

Along with that, it is necessary to check:

.1 moving blade float, protrusion of blade ends out of the disk slots which, as against
the adjacent blades, shall not exceed that allowed by the drawing;

.2 data sheets on moving blades, disks and shafts; attention shall be given to the
results of dynamic balancing of rotors and testing of components for likely flaw (fluorescent
testing of moving blades, dye penetrant testing of disks and ultrasonic testing of shafts);

.3 results of frequency inspection and annealing in inert gas environment as well as
mounting of blade locking pieces and fastening of balancing weights.

In case of drum-and-disk construction of rotors, documents confirming the observance of
the temperature conditions of disk heating and their press fit pressures shall be verified and
the mounting of fixing pins in attachment of adjacent disks and journals to disks attachment
shall be checked.

5.6.11  During external examination of the finished compressor and turbine shafts,
attention shall be given to the quality of welding if the shafts are made of individual blanks
welded together. Specifications for the manufacture thereof approved by the Register, which
shall specify the welding method, heat treatment type, weld inspection methods, mechanical
properties of shaft blank material after heat treatment and conditions of inspection of the shaft
mechanical properties and welded joint.

No defects of the shaft welds shall be admitted.

The finished shafts shall be checked for compliance with the requirements of drawing as
related to dimensions, surface roughness; along with that, the results of the dynamic shaft
balancing shall be verified.

5.6.12  During external examination of the finished shafts (springs) to connect turbines
to compressors and torsion shafts to gearing, the results of inspection of the shaft material for
flaws, compliance of surface roughness, splines, seats for rolling bearings, etc. with the
requirements of the drawing shall be checked.

5.6.13 During external examination of the finished straightening vanes of the
compressors and pivoted reversing gear, their compliance with the requirements of approved
drawings as related to dimensions, profile and surface roughness shall be checked.

5.6.14  The quality of welded joints of the finished combustion chambers and flame
tubes shall be checked by visual testing; butt welds shall be subjected to radiographic
inspection.

Swirlers of flame tubes shall be checked for the suitability of their flow area for the air
discharge capacity. Air supply openings shall not be sealed with enamel by fusion. Free
section of these openings shall be not less than that indicated in the flame tube drawing.

Moreover, as regards combustion chambers, flame tubes and regenerators, refer also to
Section 9 of this Part and Section 5 of the Guidelines on Technical Supervision of Ships under
Construction.
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5.6.15  During external examination of the gas turbine reversing cylinders, the quality
of internal working surface treatment, results of hydraulic tests shall be checked and all
components of reverse control components examined.

5.6.16  During external examination of the finished air and gas lead tapes, the results
of tape heat treatment and inspection for flaw, quality of weld (rivet) joints shall be checked;
the tape plate shall be checked for the absence of warpage.

5.6.17  During external examination of the turbine gland seal components, it shall be
verified that their working elements have been treated in accordance with the requirements of
the approved documentation as related to clearance value and surface roughness and that
the metal-ceramic inserts have no defects and mounted without play. Ceramic chipping and
evaporated layer flaking shall not be admitted.

Sealing strip condition shall comply with the requirements of the drawing.

5.6.18 During external examination of the rolling bearings in is necessary to be sure
that their types and dimensions comply with the requirements of the drawing of the assembly
in which they are mounted. If heat resistant bearings shall be used, conventional bearings may
not be mounted instead of them.

Bearing surfaces of races (outer and inner) of cages, ball and rollers shall not have cracks,
corrosion, dents, spalling and other defects affecting reliable operation of the bearings.

If a loading device is used in the bearing assembly, calibration of the load produced shall
be checked.

5.6.19  When examining the couplings and elastic couplings, it is necessary to be sure
that the surfaces for fitting on shaft, rotor, flange joints, gear rings, key slots, openings, sleeves,
pins, splines, elastic couplings have been treated in compliance with the requirements of the
drawing. When the elastic coupling components are manufactured of titanium alloys, blanks
shall comply with the specifications approved by the Register. When examining the finished
components of titanium alloys, attention shall be given to roughness of treated surfaces,
results of the special inspection types, heat treatment.

Upon completion of final assembly, the couplings and elastic couplings shall be subjected
to dynamic balancing before being mounted in the subassembly (rotor, shaft, gear, etc) of the
article.

5.6.20 External examination of the gas turbine piping shall be carried out during
examination of the finished turbine mounted on the bedplate. While this is being done, it is
necessary to be sure that all piping (lubricating oil, fuel oil, compressed air, CO2 smothering,
pipes for relieving inter-labyrinth spaces and others) have been mounted on the turbine in full
compliance with the requirements of the approved documentation, flexible inserts of the fuel
oil and lubricating oil pipes have been fitted without impermissible interference, bends,
angularity and the like, which can result in the damage thereof; the quality of pipe welding,
pipe joints comply with the requirements of the drawings; access is provided to the joints,
burners and other assemblies which require maintenance in service.

5.6.21  When carrying out bench tests of GT and GTI, it is necessary to be guided
by 5.12 and the following requirements:

.1 prior to GTI starting the following shall be checked:

thrust and main bearing clearances, using organic means;

interlocking of turning gear with starters;

axial displacement of rotors with the alarm being actuated and with subsequent
interruption of fuel supply;

limit speed alarm and protection of propeller or electric generator drive applied to all
sections and turbines;

alarm indicating subsequent interruption of fuel supply in case of cooling water pressure
drop, cooling water temperature rise, lubrication system pressure drop and working medium
temperature rise;
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operation of fire protection arrangement;

fuel supply alarm and control based on air supply to HPC;

operation of GT under emergency mode scheme;

time of reversal from FSAH to FSAS and back;

time of turbine run-out;

run-away test;

readiness of GTI for starting;

.2 check shall be performed to cover false starting and motoring, time of operation of
the starters, HPC speed, run-outs and GTI lubrication oil pressure;

3 starting of the turbine shall be checked with measurement of starter current, time of
starter operation and other basic parameters defining operation of the GTI during starting.

To be checked with the turbine running:

failure to switch on electric motors to drive the LPC and HPC up to speed;

failure to disconnect electric oil pumps of: turbine, reduction gear, driving compressor,
automation system;

failure to provide reverse and "crush stop" condition when the turbine is in operation mode
in excess of that permissible to execute manoeuvres (e.g. when the load exceeds 0,5 rated
power);

failure to operate manually the air lead tape control push-button;

failure to actuate the ignition system;

.4 when the GTl is idling, check shall cover all parameters as well as the alarm:

"GTI oil pump in operation";

"Oil pump in automatic operation";

"Reduction gear oil pump in operation”;

"Thermal limitation system put into operation”;

"Air lead tape open’;

.5  checks of the GT protection and the following checks shall be performed:

oil pressure protection for the turbine;

oil pressure protection for the GT driven machinery (reduction gear, electric generator,
compressor);

fuel pressure protection;

starting thermal protection activation;

activation of thermal limitation system before the GT is put to operational mode;

activation of thermal limitation system in the GT operational modes;

agreement between the temperature gauges, exhaust gases with the set-point device of
temperature regulator;

GTI pick-up;

activation of run-away protection;

starting fuel system tightness;

polarity in connection of thermocouples on temperature regulator;

inter-labyrinth space blow-off to determine that there is no oil blow-out;

operation of fuel pressure rise limiter;

turning on and off reserve fuel pump;

conservatism of the reversing system for air pressure drop;

absence of surging;

"crush stop" mode;

oil pressure protection for automation system;

run-away protection for propeller turbine;

.6 operation of the GTI shall be checked in the modes stipulated by the program,
including reversing. During operation of the GTI in all modes, gas- and air-tightness
of the GT casing joints along vertical and horizontal splits;
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.7 GTI stoppage: normal, urgent and emergency shall be checked;

.8  bench tests of machinery driven by GT and inspection thereof shall be carried out
in compliance with the provisions of 5.12;

.9 upon completion of the bench tests, the gas turbine shall be inspected with
examination and test of all assemblies and components for flaws. During the inspection,
moving blades of all turbine and compressor stages shall be subjected to fluorescent test and
the nozzle cascades and HPT stages — to dye penetrant testing.

Depending on the structural features of GT, a list of other assemblies and components to
be subjected to additional types of inspection shall be agreed with the RS Branch Office;

.10 upon completion of the inspection, the GT shall be assembled and subjected to
check test on bench;

.11 check tests shall be carried out in accordance with the program approved by the RS
Branch Office and whilst so doing, all parameters stipulated by the program shall be checked;

.12 where the results of the check tests are positive, the surveyor shall permit the turbine
to be dismounted and completely built-up with assemblies and components which shall not
undergo tests (e.g. warmth-insulating cases, fire extinguishing pipes, identification plates, etc);

.13 upon completion of building-up and painting, the turbine shall be presented to the
surveyor for external examination. Where the results of the examination are satisfactory, the
Surveyor shall issue the Register certificate.
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5.7 GEARS AND DISENGAGING COUPLINGS OF MAIN AND AUXILIARY MACHINERY

57.1 Technical supervision during the manufacture of gears and disengaging
couplings of main and auxiliary machinery, their assemblies and components shall be
performed within the scope given in Table 5.7.1 and in accordance with the requirements of
this Chapter and 5.12.

5.7.2 Reduction gear and coupling casings.

5.7.2.1 During external examination of the finished components of reduction gear
casings to be performed upon completion of welding operations and heat treatment, it is
necessary to be sure that:

welded joints, treated surfaces for foundation wedges, flange joints of individual casing
parts and for bearing shells comply with the technical documentation;

inspection of welds for flaws, check for the alignment of seat bores for bearings of one
shaft, check for the parallelism and misalignment of axes of shafts in engagement have been
carried out by approved methods;

Table 5.7.1
Examination
of materials, Verification of Flaw Hydraulic | Special | Bench
Item of technical supervision blanks, accompanying detection tests tests tests
assemblies, documents
components
Gears, disengaging couplings +
of main machinery:
coupling and reduction gear + + + +
casings
gears and pinions + + + +
reduction gears and coupling + + + +
shafts
detachable shaft half-couplings + + +
connecting bolts + +
driving and driven parts + + +
elastic components of + +
couplings
bearings + + + +
Gears of auxiliary machinery:
coupling and reduction gear + + + + +
casings
gears and pinions + + + +
reduction gear and coupling + + + +
shafts
bearings + + +

welds have been made with the required leg and have no defects;

individual parts of reduction gear casing have been joined together by the required
number of calibrated bolts (pins) fixing the position of individual parts relative to each other;

reduction gear casing have been subjected to test for oil-tightness.

5.7.2.2 During external examination of the finished (upon completion of welding
operations and heat treatment) coupling casing components, it is necessary to be sure that:

welded joints, treated surfaces of flange joints of individual casing parts, bores for bearing
shells and seals, surfaces for foundation wedges comply with the requirements of the technical
documentation;
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inspection of welds for flaws, check for alignment of seat bores for bearings have been
performed by approved methods;

constituent parts of coupling casing joined together by the required number of calibrated
bolts (pins) fixing position of individual parts relative to each other;

casing of hydraulic coupling have been subjected to hydraulic test for tightness.

5.7.3 Gears and pinions.

5.7.3.1 During external examination of the finished gears, pinions and their
components, it is necessary to be sure that:

treated surfaces for fitting, interferences provided, journals, key slots and heat treatment
of gear rings comply with the requirements of the technical documentation;

teeth cutting parameters, perpendicular position of shaft axis to end faces, radial run-out
have been checked and inspection of teeth for flaws have been performed by approved
methods;

attachment of the ring to rim, rim to ribs, ribs to hub and hub to shaft complies to the
requirements of the technical documentation.

5.7.3.2 The completely assembled and finished gear or pinion shall be subjected to the
dynamic or only static balancing.

574 Reduction gear and coupling shafts.

5.7.4.1 During external examination of the finished reduction gear and coupling shafts,
it is necessary to be sure that:

treated surfaces for fitting, journals and key slots comply with the requirements of the
technical documentation;

radial run-out, parallelism of shaft axis to the generatrices of concentric surfaces have
been checked and inspection for likely flaws has been performed by approved methods.

5.7.4.2 The finished shafts in association with half-couplings shall be subjected to the
dynamic or only to static balancing.

5.75 Detachable shaft half-couplings.

During external examination of the finished detachable shaft half-couplings, it is necessary
to be sure that:

treated surfaces, key slots, gear rings, holes for pressing in sleeves, sleeves and pins,
holes for bolts and fitting on shaft comply with the technical documen-tation;

dynamic or only static balancing and finishing have been carried out in association with
shaft, the need for balancing having been dictated by the need for the shaft balancing and the
need for the finishing — by the results of check in assembly with the shatft.

5.7.6 Connecting bolts.

During external examination of the finished connecting bolts, it is necessary to be sure that:

treated surfaces for fitting, threaded joints comply with the technical documentation;

perpendicular position of the end faces snugged against the bolt axis, thread have been
checked by an approved method.

5.7.7 Driving and driven parts of couplings.

5.7.7.1 During external examination of the finished parts of couplings, it is necessary
to be sure that:

treated surfaces for the connection with the driving and driven shafts, interferences,
surfaces for seals and for joining the coupling parts comply with the technical documentation;

concentricity of treated surfaces, heat treatment of the contact surfaces have been
checked by an approved method.

5.7.7.2 The completely assembled driving and driven parts of the coupling shall be
subjected to the dynamic or only static balancing.

5.7.7.3 The need for finishing shall be dictated by the results of checking the couplings
in assembly with shafts.
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5.7.8 Elastic coupling components.

During external examination of the elastic components of the couplings, check shall be
performed to determine whether their construction, material and characteristics defining their
operation comply with the working documentation.

5.7.9 Bearings of gears and disengaging couplings.

5.7.9.1 To be checked:

.1 sliding bearings (refer to 5.2.14);

.2 during external examination of rolling bearings, it is necessary to be sure that their
dimensions and types comply with the requirements of the technical documentation. Bearing
surfaces of the races, cages, balls and rollers shall have no cracks, corrosion, dents, spalling
and other defects affecting reliable operation of the bearings.

5.7.10  On completing the survey of assemblies and components of the gears of the
main engines, technical supervision during the mounting of the gear shall be performed; while
this is being done, the following mounting operations shall be monitored:

installation of the gear (reduction gear) casing on wedges on the bench foundation with
fixing of the position;

matching of the bearings to the seats;

matching of the bearings to the journals of regular or dummy shafts;

check of the centre-to-centre distances;

check for the lack of parallelism of the shaft axes;

check of the gear clearances;

establishment of the radial and axial bearing clearances;

check of the engagement by teeth contact (final check after bench tests);

mounting of the torsion shafts and their couplings;

alignment of the reduction gear with the regular driving power unit or bench power unit;

mounting of the systems serving the reduction gear;

alignment of the reduction gear with the loading device or through a coupling.

Check shall also cover the supply of lubricating oil to the toothing and bearings in
accordance with the requirements of 4.2.4, Part IX "Machinery" of the Rules for the
Classification and Construction of Sea-Going Ships.

Note. Check of the centre-to-centre distances, lack of parallelism of the shaft axes, misalignment
of the axes and gear clearances shall be carried out on shafts related in pairs by engagement.

5.7.11  On completing survey of assemblies and components of the disengaging
couplings of main machinery, it is necessary to perform technical supervision of mounting, the
following operations being monitored:

installation of the stationary part of coupling (case, housing) on wedges, on the bench
foundation;

mounting of the driving part of the coupling;

mounting of the driven part of the coupling;

matching of the radial-axial bearings to seats;

matching of the radial-axial bearings to journals of the driving and driven shafts with check
for their alignment or by dummy shaft;

alignment of the driving and driven shafts;

alignment of the driving part of the coupling (shaft) with the regular power unit (reduction
gear or power unit), bench reduction gear and driven part of the coupling (shaft), loading
device;

mounting of the systems serving coupling.
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5.7.12  When conducting bench tests of the main machinery gears, it is necessary to
be guided by the requirements of 5.12 as well as the requirements specified below.

5.7.12.1 Testing of the gears shall be generally conducted with the regular driving power
unit and/or coupling.

5.7.12.2 When conducting testing of a gear with the bench driving power unit, its
operating modes shall meet the operating conditions when using the regular power unit; whilst
so doing, the following shall be checked:

reversing by the driving power unit;

reversing provided for by the gear (reverse-reduction gear) construction;

reversing by the reverse-couplings;

change in the driving power unit speed,

change in the driving shaft speed provided for by the gear construction;

change in the speed through the use of the hydrodynamic torque converter;

disengaging of the gear from the driving power unit or load.

5.7.12.3 Operation of the attached machinery and mounting thereof shall be effected in
compliance with the requirements of these Rules depending of the principle of operation and
purpose of the machinery.

5.7.12.4 Time and load conditions of the gear tests are dictated by the requirements
imposed on the regular driving power unit.

5.7.12.5 Upon completion of tests, the gear shall be subjected to inspection with
examination of the following:

shafts;

pinions and gear wheels, built-in couplings, bearings,

to be checked shall be the gear contact the pattern of which shall be at least 90 per cent
along the length and 60 per cent along the height of teeth, and in case of the gears of auxiliary
machinery — at least 70 per cent along the length and 50 per cent along the height.

5.7.12.6 The gear shall be assembled, and the results of the component measurements
and fixing measurements shall be verified at random.

5.7.12.7 Check tests shall be carried out with the necessary parameters being verified.

5.7.13  When conducting bench tests of the disengaging couplings of the main
machinery, it is necessary to be guided by the requirements of 5.12 as well as the requirements
specified below.

5.7.13.1 Test of the disengaging couplings shall be generally carried out with the regular
driving power unit and/or reduction gear.

5.7.13.2 When the disengaging couplings are subjected to bench tests with the bench
driving power unit, "power unit — reduction gear" set or reduction gear, operating modes shall
meet the conditions of operation depending on the regular scheme which shall provide for;

reversing by the driving power unit or reverse-reduction geatr;

change in the speed.

5.7.13.3 Depending on the coupling construction, the following shall be checked:

.1 spline, claw, tooth and friction couplings —

engagement and disengagement of the coupling with fixed and rotating driving shaft:
ahead, astern, at different modes and speeds, if this is provided for by the construction and
required by the service conditions;

operation of the coupling engagement mechanism;

whilst so doing, the following shall be recorded:

coupling temperature;

working medium pressure when the engagement mechanism is hydraulically driven;

limiting torque slipping, if envisaged;

.2 hydrodynamic torque converters, hydraulic couplings, electromagnetic couplings —
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engagement and disengagement of the coupling with the fixed and rotating driving shaft:
ahead, astern, at different modes and speeds, if this is provided for by the construction and
required by the service conditions;

filling and emptying of the hydraulic couplings and hydrodynamic torque converters;

change in the driven shaft speed by the hydrodynamic torque converter at different loads
and, should the need arise, change to the hydraulic coupling mode;

coupling slipping.

5.7.13.4 The electrical part of the electromagnetic couplings shall be tested in
accordance with the requirements of Section 10.

5.7.13.5 During the tests, the following parameters shall be recorded:

oil temperature at the inlet and outlet;

time of the coupling filling and emptying;

discharge (delivery) of pumps serving the coupling during filling and replenishing leaks;

slipping.

5.7.13.6 Upon completion of tests, the couplings shall be subjected to inspection with
the following being examined:

shafts;

contact surfaces;

seals;

bearings;

pumps;

engagement mechanisms.

5.7.13.7 The coupling shall be assembled with the results of component measurements
and fixing measurements being verified at random.

5.7.13.8 Check tests shall be carried out with the necessary parameters being verified.

5.7.14  Technical supervision during the manufacture of the auxiliary machinery gears,
their assemblies and components shall be performed within the scope given in Table 5.7.1
and in accordance with the applicable requirements of this Chapter and 5.12.
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5.8 AUXILIARY MACHINERY

58.1 Technical supervision during the manufacture of the auxiliary machinery listed
in Table 5.8.1 shall be performed in accordance with the requirements of 5.9 and of

this Chapter.

Table 5.8.1

Item of technical supervision

Examination of
materials,
blanks,
assemblies,
components

Verification of
accompa-
nying
documents

Flaw
detection

Hydraulic
tests

Special
tests

Bench
tests

Starting air compressors

Turbochargers

+

Main boiler blowers

Pumps:

circulating pumps of main
condensers

lubricating oil pumps of main
engines and turbines

+

boiler feed water pumps

condensate pumps

boiler burner pumps

fuel oil transfer pumps

bilge pumps

fire pumps

ballast pumps

cargo oil pumps

main engine cooling pumps

Steam-jet ejectors of
condensers

S E S S R ) S N

Circulating pumps of waste-
heat boilers

+

Oil fuel and lubricating oil
separators

Bilge ejectors

Fans (refer to 5.8.5)

+

Motors and pumps of
hydraulic systems:

shafts and rotors

rods

pistons and plungers

casings

cylinders

+

valves and pipes

++ |+ |+ |+

+ |+ [+ |+ |+ ]+

Submersible make-up sea
water pumps of MODU

Jacking mechanisms of
MODU

Arrangement for lifting and
lowering pipers and make-up
pumps of MODU

5.8.2 Steam-jet ejectors of condensers.
5.8.2.1 During external examination of the finished components of the steam-jet
ejectors, it is necessary to be sure that:
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design of the nozzles and casings complies with the working drawings;

nozzle throats have been checked by an approved method;

during the mounting of the ejector, position of the nozzle in casing in relation to the vacuum
chamber have been checked.

5.8.2.2 The final adjustment shall be made during the bench tests at specified
parameters; the following parameters being recorded:

steam pressure before the nozzles of all stages;

pressure of the steam and air mixture in heat exchanges of all stages;

amount of the dry air drawn off.

5.8.2.3 Technical supervision of the heat exchangers serving the steam-jet ejectors
shall be performed in accordance with the requirements of Section 9 of the Guidelines on
Technical Supervision of Ships under Construction.

5.8.3 Bilge ejectors.

The requirements of 5.8.2 shall be taken as guidance, the following paragraphs being
recorded:

working medium pressure;

pressure in the vacuum chamber;

pressure at the outlet;

working medium consumption;

supply of the liquid to be drawn off.

5.8.4 Arrangements for lifting and lowering the columns of submersible sea
water pumps of MODU.

Technical supervision of the arrangements for lifting and lowering the columns of
submersible sea water pumps of MODU shall be performed in accordance with the applicable
requirements of Rules for the Cargo Handling Gear of Sea-Going Ships.

5.8.5 Fans of machinery spaces, enclosed spaces and holds intended for
carriage of vehicles, refrigerated spaces, fire extinguishing stations, cargo pump
rooms, helicopter sheds, holds fitted for carriage of dangerous goods, storage battery
rooms and boxes.

5.8.5.1 During external examination of the finished fan components, it is necessary to
make sure that:

materials used comply with the technical documentation;

impeller has been subjected to the dynamic or only static balancing.

5.8.5.2 When checking the fan mounting for compliance with the requirements of the
drawings, it is necessary to make sure that:

sliding bearings have been mated to the seats and journals and the required clearance
provided;

required fixing radial and axial clearances between the impeller and casing have been
established;

shaft has been aligned with the prime mover;

results of the component measurements and fixing measurements have been submitted
by the technical supervision body for the mounting carried out;

checks have been carried out by approved methods.

5.8.5.3 When conducting the bench tests of the fans, the requirements of 5.9.5.7
and 5.12 shall be taken as guidance.

5.8.6 Motors and pumps of hydraulic systems.
5.8.6.1 Shafts and rotors.
5.8.6.2 Rods.

5.8.6.3 Pistons and plungers.
5.8.6.4 Casings.
5.8.6.5 Cylinders.
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5.8.6.6 Technical supervision regarding 5.10.9.1 to 5.10.9.5 shall be performed in
accordance with the requirements of 5.9, depending on the principle of operation of the pump.

5.8.6.7 Final check of the mounting of the variable delivery pumps and hydraulic motors
shall be carried out during the check in operation.

5.8.6.8 When conducting bench tests of the variable delivery pumps and motors of the
hydraulic systems, the requirements of 5.12 and the following requirements shall be taken as
guidance:

.1 the following parameters shall be recorded:

power consumed,

capacity over the range from zero to maximum delivery or flow rate;

working fluid pressure;

working fluid temperature;

pressure in supporting systems;

.2  tests shall be conducted under the conditions where the delivery of the working fluid
is changed from the maximum delivery in one direction to the maximum delivery in another
direction;

.3 upon completion of the tests, the pump (motor) shall be inspected with examination
of:

bearing surfaces for plungers,

plungers;

cylinder block;

gland seals;

pump serving the auxiliary systems;

.4 pump shall be assembled with the results of component measurements and fixing
measurements being verified;

.5  check tests shall be conducted with verification of the necessary parameters.
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5.9 COMPONENTS OF THE MACHINERY LISTED IN TABLE 5.8.1

5.9.1 Piston type pumps and compressors.

5.9.1.1 Cylinder blocks.

During external examination of the finished cylinder blocks, it is necessary to make certain
that:

treated surfaces for fitting the cylinder liners and the surfaces mated with the crankcase,
cover and one with another comply with the technical documentation;

concentricity of the bore axes, perpendicular position of the bore axis to the end faces
have been checked by an approved method;

cylinder block is subjected to the hydraulic test in accordance with the requirements of 5.1.10.

5.9.1.2 Cylinder liners.

During external examination of the finished cylinder liners, it is necessary to make certain
that:

treated surfaces for mounting liners in the block and mating with the cover comply with
the technical documentation;

concentricity of the surfaces and perpendicular position of the bore axis to the collar plane
have been checked by an approved method;

cylinder liners have been subjected to the hydraulic test in accordance with the
requirements of 5.1.10.

5.9.1.3 Pistons.

During external examination of the finished pistons, it is necessary to make sure, that the
concentricity of the surfaces, perpendicular position and intersection of the piston axis with the
pin bore axis have been checked by an approved method.

5.9.1.4 Piston rods.

During external examination of the finished piston rods, it is necessary to make sure that:

mounting surfaces comply with the working drawings;

concentricity of the surfaces, perpendicular position or alignment of the rod axis with the
surfaces of mating with the piston and crosshead have been checked by an approved method.

5.9.1.5 Connecting rods.

During external examination of the finished connecting rods, it is necessary to make sure
that:

treated surfaces for the top-end and bottom-end bearings comply with the technical
documentation;

parallelism of the axes of bores for the bearings or of the planes for mounting thereof and
the parallelism of the bearing axes have been checked by an approved method.

5.9.1.6 Crankshatfts.

During external examination of the finished crankshafts or their components in the built-
up crankshafts, it is necessary to make sure that:

treated surfaces of journals and crank pins and the surfaces for mounting, interferences
comply with the technical documentation;

crankshaft journals are aligned, the generatrices of the crank pins are parallel to those of
the main journals, the setting angle of the crank throws, parallelism of the axes of holes for the
press-fit of the crank webs and their perpendicular position to the end faces have been
checked by approved methods.

5.9.1.7 Mounting of piston-type pumps and compressors.

During mounting of the piston-type pumps and compressors, in order to verify whether the
mounting has been properly made and complies with the requirements of the documentation,
it is necessary to make sure that:
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cylinders in case of direct-acting pump are aligned;

crankshaft is placed in mated bearings; and whilst so doing, the axes of the cylinders are
perpendicular to those of the crank throws when in dead centres (DC) and are parallel to the
guides (parallels);

pistons when moving down from top dead centre (TDC) to bottom dead centre (BDC)
retain constant circular clearance along their edge;

bearings of the running gear have been matched and mounted with a required clearances;

crankshaft has been aligned with the driving shaft;

measurement results for the mounting made shall be submitted by the technical
supervision body; checks have been carried out by an approved method.

5.9.1.8 When conducting bench tests of the starting air compressors, the requirements
of 5.12 shall be taken as guidance and it is necessary also to:

check the starting characteristics of the prime mover;

measure the power consumption over the range from idling running until the limiting
pressure is reached;

check the operation of the automatic facilities for starting and shutting down the
compressor at specified pressures, blowing off the moisture and oil separators;

check operation of the safety valves of all stages.

5.9.1.8.1 The following parameters shall be recorded during the tests:

capacity;

air temperature at the compressor inlet;

cooling water temperature at the inlet and outlet;

air pressure after each compressor stage.

5.9.1.8.2 Upon completion of the tests, the compressor shall be inspected; while this is
being done, the cylinder liners, pistons, crankshaft, main and connecting rod bearings, inlet
and outlet valves shall be examined.

5.9.1.8.3 Upon completion of the inspection and correction of all the defects detected,
the compressor shall be assembled with random verification of the component measurement
and fixing measurement results, whereupon check tests shall be conducted with the necessary
parameters being verified.

5.9.1.9 When conducting bench tests of the power-driven and direct-acting steam
pumps, the requirements of 5.12 and those specified below shall be taken as guidance.

5.9.1.9.1 Safety valves shall be checked.

5.9.1.9.2 The following parameters shall be recorded:

capacity;

suction pressure;

discharge pressure;

pumped medium temperature;

number of double strokes;

steam conditions and rate;

consumed power and characteristics of the prime mover for power-driven pumps.

5.9.1.9.3 Upon completion of the tests, the pump shall be inspected, while this is being
done, the following components have to be checked:

cylinder liners, piston, suction and discharge valves and rods as well as:

for power-driven pumps:

crankshaft;

main bearings;

connecting rod bearings;

guides, parallels;

gears, reduction gears;

for direct-acting pumps:
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steam cylinder liners;

steam cylinder pistons;

steam cylinder rods;

slide valve and slide valve boxes.

5.9.1.9.4 The pumps shall be assembled with the component measurement and fixing
measurement results being verified at random, whereupon the check tests shall be conducted
with verification of the necessary parameters.

5.9.2 Centrifugal and rotary pumps and compressors.

5.9.2.1 Shafts.

During external examination of the finished shafts, it is necessary to make certain that:

treated surfaces for mounting the working elements of the pumps, half-couplings and
linings, interference fits and working journals comply with the technical documentation;

concentricity of the surfaces, run-out of the half-coupling end face have been checked by
an approved method.

5.9.2.2 Impellers and rotors.

During external examination of the finished impellers and rotors, it is necessary to make
certain that:

treated surfaces for mounting and glands comply with the technical documentation;

mating of the mounting surface, run-out of the faces, concentricity

of the surfaces have been checked by an approved method;

impellers and rotors have been subjected to the dynamic or static balancing.

5.9.2.3 Casings.

During external examination of the finished pump casings, it is necessary to make certain
that:

treated surfaces of the glands and joints have been made and checked in accordance
with the technical documentation;

concentricity of the bores, perpendicular position of the bore axis to the end joining face
have been checked by an approved methods;

casing is subjected to the hydraulic test in accordance with 5.1.10.

5.9.2.4 When mounting the centrifugal and rotary pumps and compressors, for the
purpose of checking the mounting that meets the requirements of the documentation, it is
necessary to make sure that:

required radial and axial clearances in the sliding bearings, glands, between the casing
and impeller (rotor) have been established;

shaft has been aligned with the prime mover;

measurement results have been presented for the mounting done;

checks have been carried out by an approved method.

5.9.2.5 When conducting the bench tests of the centrifugal and rotary pumps, the
requirements of 5.12 shall be taken as guidance, also, it is hecessary to:

.1 check the starting characteristics of the prime mover;

.2 record the power consumption for the compressors in the range from the idling
running until the limiting pressure is achieved;

.3 check the automatic devices for starting and shutting down the pumps at the
specified pressures;

.4 check operation of the safety valves;

.5  record the following parameters:

capacity (for the compressors — medium at the normal conditions);

suction and discharge pressure;

medium temperature (for the compressors — at the inlet and outlet);

.6 in case of the self-priming pumps, operation under dry suction condition shall be
checked with the time of air draw-off being determined,;
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.7 upon completion of the tests, the machinery shall be inspected with the examination,
as a rule, of:

shafts;

impellers and rotors;

casings;

shaft journals (in case of sliding bearings);

.8  upon completion of the inspection and correction of the defects, the machinery shall be
assembled and subjected to the check tests with the necessary parameters being verified.

5.9.3 Screw and gear pumps and compressors.

5.9.3.1 Shafts and screws.

During external examination of the finished shafts and screws, it is necessary to make
sure that:

treated surfaces for mounting, heat treatment comply with the technical documentation;

concentricity of the surfaces, screw surface and teeth profiles, heat treatment of the
working surfaces have been checked by approved methods.

5.9.3.2 Casings.

5.9.3.2.1 During external examination of the finished casings, it is necessary to make
sure that:

treated surfaces for mounting the screw housings, bearings, pinions and joining surfaces
comply with the technical documentation;

concentricity of the bores for bearings with the bores for the operator bodies, centre-to-
centre distances of the bores for the operator bodies and bearings, parallelism of the bore
axes and their perpendicular position to the end faces have been checked by approved
methods.

5.9.3.2.2 The casing shall be subjected to the hydraulic test in accordance with the
requirements of 5.1.10.

5.9.3.3 Screw housings.

5.9.3.3.1 During external examination of the finished screw housings, it is necessary to
make sure that:

treated surfaces for mountings, centre-to-centre distances of the bores for the screws
comply with the technical documentation;

concentricity of the bores, perpendicular position of their generatrices to the end faces,
parallelism of the bore axes one to another and to the common axis and the centre-to-centre
distances of the bores have been checked by approved methods.

5.9.3.3.2 The screw housings shall be subjected to the hydraulic test
in accordance with 5.1.10.

5.9.3.4 Pinions.

During external examination of the finished pinions, it is necessary to make sure that:

treated surfaces for mounting and heat treatment comply with the technical
documentation;

tooth shape, toothing contact and heat treatment have been checked by approved
methods.

5.9.3.5 When mounting the screw and gear pumps and compressors, in order to
determine whether the mounting has been properly carried out and complies with the working
documentation, it is necessary to make sure that:

required radial and axial clearances between the casing (housing) and operator body
(pinions, screws) have been established;

required centre-to-centre distances and toothing contacts have been maintained;

driving shaft has been aligned with the prime mover;

measurement results for the mounting carried out have been submitted by the technical
supervision body;
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checks have been carried out by approved methods.

5.9.3.6  When conducting the bench tests of the screw and gear pumps and
compressors, the requirements of 5.12 and the following requirements shall be taken as
guidance:

.1 to check operation of the safety valves;

.2 torecord the following parameters;

capacity (for compressors — medium at normal conditions);

suction and discharge pressure;

medium temperature (for compressors — at the inlet and outlet);

.3 in case of the wide range control of the screw pump and compressor capacity, the
power in the range from the idling running up to the limiting pressure shall be recorded and
when the capacity is constant — the specified operational power;

.4 upon completion of the tests, the machinery shall be inspected; whilst so doing, the
following components shall be generally examined:

shafts and screws;

screw pump housings;

working spaces of the gear pumps;

gear pump casing covers;

pinions;

.5 upon completion of the inspection and correction of the defects detected, the
machinery shall be assembled with the results of component measurements and fixing
measurements being verified, whereupon the check tests shall be conducted with verification
of the necessary parameters.

594 Oil fuel and lubricating oil separators.

5.9.4.1 Bowils and their shafts.

5.9.4.1.1 During external examination of the finished bowls and their shafts, it is
necessary to make sure that:

treated surfaces for mounting and joints, including threaded ones, comply with the
technical documentation;

concentricity of the treated surfaces, mating of the bearing surfaces including threaded
ones, and flaw detection have been checked by approved methods.

5.9.4.1.2 The bowl in assembly and the shaft with the driven pinion shall be subjected
jointly to the dynamic balancing.

5.9.4.2 Casings.

During external examination of the finished casings, it is necessary to make certain that:

treated surfaces for mountings and glands comply with the technical documentation;

alignment of the bores for the bearings of each one shaft, centre-to-centre distance of the
bores and the angle at which the axes cross have been checked by approved methods.
5.9.4.3 Pinions.

During external examination of the finished pinions, it is necessary to make sure that:

treated surfaces including mounting ones and heat treatment comply with the technical
documentation;

tooth shape, toothing contact, mounting surfaces and mating thereof, heat treatment have
been checked by the approved methods.

5.9.4.4 When mounting the fuel oil and lubricating oil separators, in order to determine
whether the mounting has been properly carried out and complies with the requirements of
the technical documentation, it is necessary to make sure that:

required centre-to-centre distances and toothing contact have been maintained,;

assembled separator is readily turned by hand;

driving shaft has been aligned with the prime mover;
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results of the mounting measurements have been submitted by the technical supervision
body;

checks have been carried out by approved methods.

5.9.45 When conducting the bench tests of the fuel oil and lubricating oil separators,
the requirements of 5.12 and 5.9.4.5.1 to 5.9.4.5.5 shall be taken as guidance.

5.9.4.5.1 During the tests the following shall be checked:

starting characteristics of the separator;

separation quality;

operation of the friction coupling;

operation of the brake lock;

manual and automatic discharge systems of the self-cleaning separators;

separator operation in the automatic mode according to the program approved by the
Register;

separator operation in the clarification and purification modes;

water consumption.

5.9.4.5.2 The following parameters shall be recorded during the tests:

pump capacity;

separator capacity;

temperature of the medium handled;

temperature of the washing water;

vibration and noise levels.

5.9.4.5.3 Tests shall be conducted on the fuel oil and lubricating oil at various viscosities
to obtain the capacity recommended for the accepted viscosity.

5.9.4.5.4 Upon completion of the tests, the separator shall be inspected with examination
of the following components:

bowl and its parts including verification of the results of the bowl inspection for likely flaws;

bowl shaft;

pinions;

friction coupling.

5.9.4.5.5 Upon completion of the inspection and correction of the detected defects, the
separator shall be assembled with the results of the component measurements and fixing
measurements being verified, whereupon the check tests shall be carried out with verification
of the necessary parameters.

5.9.5 Gas turbochargers and air blowers.

5.9.5.1 Procedure for survey, approval, tests and component arrangement of the
turbochargers  with  IC  engines (refer __to  Appendix _ 9). For  other
machinery — refer t05.9.5.2 —5.9.5.9.

5.9.5.2 Shafts and rotors.

During external examination of the finished shafts, rotors and their components (impellers,
disks), it is necessary to make sure that:

treated surfaces for mounting, interference fits comply with the technical documentation;

concentricity of the surfaces and absence of the defects have been checked by an
approved method,;

completely assembled rotor has been subjected to the dynamic balancing.

5.9.5.3 Gland seals.

During external examination of the finished gland seals, it is necessary to make sure that:

surfaces for mounting and working surface comply with the technical documentation;

concentricity of the surfaces and radial clearance have been checked by an approved
method.
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5.9.54 Casings.

During external examination of the finished casings of the turbochargers, it is necessary
to make sure that:

treated surfaces for mounting, joint planes comply with the technical documentation;

alignment of the bores, perpendicular position of the bore axis to the end faces and the
axial and radial clearances have been checked by an approved method.

5.9.5.5 Bearings.

During external examination of the finished sliding bearings, it is necessary to make sure that:

treated surfaces for the seat and journals comply with the technical documentation;

concentricity of the treated surfaces, perpendicular position of their axis to the end faces
have been checked and the metallography has been made by an approved method.

5.9.5.6 When mounting the turbochargers, for the purpose of meeting the requirements
of the working documentation, it is necessary to make sure that:

.1 rotor has been placed in accordance with the technical documentation in respect to:

mating of the bearings to the seats;

mating of the bearings to the journals and the establishment of clearances;

check of the radial and axial clearances in the blading and gland seals;

checks have been carried out by an approved method;

.2 results of measurements for the mounting carried out have been sub-mitted by the
technical control body.

5.9.5.7 When conducting the bench tests of the turbochargers, the requirements
of 5.12 and 5.9.5.7.1 — 5.9.5.7.3 shall be taken as guidance.

5.9.5.7.1 The following parameters shall be recorded:

for the working medium:

flow rate, temperature and pressure at the inlet and outlet;

time of speed-up when changing from one mode to another (acceleration);

in case of simulation — the power consumed,;

for the air:

delivery;

temperature and pressure at the inlet and outlet.

5.9.5.7.2 Upon completion of the tests, the turbochargers shall be inspected with the
following components being examined:

shaft and rotors;

gland seals;

casings;

bearings.

5.9.5.7.3 Upon completion of the inspection and correction of the defects detected, the
check tests shall be conducted with the parameters obtained being verified.

5.9.5.8 In case of the large-scale (serial) production of the turbochargers, the
requirements of 5.12 and 5.9.5.8.1 to 5.9.5.8.2 shall be taken as guidance.

5.9.5.8.1 Tests of the prototypes of the turbochargers for the purpose of issuing Type
Approval Certificate shall be conducted on an especially equipped bench during 1 h at the
maximum allowable service tempera-ture.

In well-grounded cases, these tests may be conducted on the engine for which the
turbochargers are intended, when operating with an overload not less than 10 per cent of the
rated output during 1 h.

5.9.5.8.2 Each turbocharger shall be subjected to tests at the maximum operational
speed within 20 min.

In the well-founded cases, where there is a positive supervision experience over a long
period of time, the duration of tests may be reduced to 10 min.
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Tests may be conducted on the engine, if the turbocharger is a regular unit or will be such
for similar engines. The duration of tests with the engine overload not less than 10 per cent of
its rated output shall be at least 20 min.

Where a quality system meeting the approved standards is in prolonged and effective use
in the turbocharger production, in deciding the number of specimens to be tested in a batch of
similar turbochargers the statistical sampling principle may be used at the Surveyor's
discretion.

5.9.5.9 When conducting the bench tests, the requirements for the recording
parameters as set out in 5.9.5 and 5.12 shall be taken as guidance and whilst so doing, the
consumed power and engine characteristics shall be recorded.
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5.10 DECK MACHINERY

5.10.1  Supervision during the manufacture of the deck machinery shall be performed
within the scope given in Table 5.10.1 and in accordance with the requirements of this Chapter.

5.10.2  Steering gear (engine).

5.10.2.1 Tillers of the main and standby gear.

During external examination of the finished tillers, it is necessary to make sure that:

treated surfaces for mounting on the rudder stock, interference fits and key ways comply
with the technical documentation;

perpendicular position of the axis of bore for mounting to the end face, parallelism of the
key way axes one to another and to the mounting bore axis, and for the hydraulic steering
gear — perpendicular position of the tiller axis to the mounting bore axis have been checked
by approved methods.

Table 5.10.1

[ | verneator 1.
NoS. Item of te_chnlcal blanks, " | of accompa- Flavx_/ Hydraulic | Special | Bench
supervision assemblies, i ggmgms detection tests tests tests
components

1 Deck machinery:
steering gear (engine) +
tillers of main and standby + + +
gear
steering segments + +
rudder stock yoke + +
cylinders + + +
pinions, gear wheels and + + +
tooth rims
pistons with rods + +
fittings and piping + + +
drive shafts + +
connecting pins of tiller + + +
drive

2 Windlasses and anchor +
capstans:
driving and intermediate + +
shafts, spindles
chain sprockets + +
pinions, gear wheels of + + +
power drives
disengaging and safety + +
clutches
band and disk brakes + +

3 Mooring capstans and +
winches:
spindles, output shafts + +
pinions, gear wheels of + +
power drives
safety clutches + +
band and disk brakes + +

4 Towing winches: +
output and intermediate + +
shafts
pinions and gear wheels of + + +
power drives
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Examlngtlon Verification
. of materials, . .
NOS Item of te_cr_mlcal blanks of accompa- FIaV\_/ Hydraulic | Special | Bench
) supervision ! nying detection tests tests tests
assemblies,
documents
components
towline tension gove-rning + +
devices and fairleads
brakes + +
5 Boat winches: +
output and intermediate + +
shafts
pinions, gear wheels of + +
power drives
automatic and hand brakes + +
stoppers + +

5.10.2.2 Steering segments.

During external examination of the finished steering segments, it is necessary to make
sure that:

treated surfaces for mounting on the rudder stock, key ways, surfaces for fastening tooth
rims, guides, where tiller rope is used, comply with the technical documentation;

perpendicular position of the mounting bore axis to the end face of the hub, parallelism of
the key way axes one to another and to the mounting bore axis, parallelism of the generatrices
of the surfaces for tooth rim to the rudder stock axis have been checked by approved methods.

5.10.2.3 Slides, yoke.

During external examination of the finished slides, it is necessary to make sure that:

treated sliding surfaces, surfaces for connection with the plungers, bores for mounting the
hinge pivot bushes and tiller bushes comply with the technical documentation;

alignment of the bores for the hinge pivot bushes, perpendicular position of the pivot axes
to the axis of the bore for the tiller bush, parallelism of the surfaces for connection with the
plungers one to another and their perpendicular position to the sliding surface of the slide have
been checked by approved methods.

5.10.2.4 Cylinders.

5.10.2.4.1 During external examination of the finished cylinders, it is necessary to make
sure that:

treated surfaces for the gland seals and fastening comply with the technical
documentation;

alignment of the bores, perpendicular position of the bore axis to the end faces have been
checked by the approved methods.

5.10.2.4.2 The cylinders shall be subjected to hydraulic test in accordance with the
requirements of 5.1.10.

5.10.2.5 Pinions, gear wheels and tooth rims.

During external examination of the finished pinions, gear wheels and tooth rims, it is
necessary to make sure that:

treated surfaces for mounting, interference fits and heat treatment comply with the
technical documentation;

tooth shape, toothing contact, perpendicular position of the mounting bore axis to the end
faces, heat treatment have been checked by approved methods;

stipulated flaw detection has been carried out by an approved method.

5.10.2.6 Pistons with rods.

During external examination of the finished pistons with rods, it is necessary to make sure
that:

treated surfaces for mounting and gland seals comply with the technical documentation;
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concentricity of the surfaces, mating of the mounting surfaces, alignment or perpendicular
position of the mounting surfaces to the axis have been checked by an approved method.

5.10.2.7 When mounting the steering gear, in order to meet the requirements of the
working documentation, it is necessary to make sure that:

hydraulic cylinders have been installed coaxially in pairs and their axis is parallel to the
bearing surface of the slide and to the datum plane;

bearing surface of the slide is parallel to the bearing surface of the frame;

tiller axis is parallel, while the axis of bore for the rudder head is perpendicular to the
datum plane;

mounting and tests of the hydraulic system comply with the technical documentation;

safety valves have been checked and adjusted,;

input shaft of the reduction gear has been aligned with the prime mover;

required contact in the engagement of the output reduction gear shaft pinion with the tooth
rim of the steering segment and their centre-to-centre distance have been provided,;

for reduction gears, refer to 5.7;

results of the mounting measurements and checks have been submitted by the technical
control body;

checks have been carried out by approved methods.

5.10.2.8 When conducting bench tests of the steering gear the requirements of 5.12
and 5.10.2.8.1t0 5.10.2.8.11 shall be taken as guidance.

5.10.2.8.1 Power supply units shall be tested under no-load conditions.

5.10.2.8.2 The electrical equipment of the steering gear shall be tested and subjected to
inspection in accordance with the requirements of Section 10 of the Guidelines on Technical
Supervision of Ships under Construction.

5.10.2.8.3 No-load test of the steering gear with the tiller (segment) being put over on both
sides to positions which differ from one another by 5° up to the hard-over angle and from the
hard-over angle to zero angle by each unit in turn and by joint action of the units, where
envisaged, from each steering position.

5.10.2.8.4 Test of the steering gear at 50 per cent load with the tiller (segment) being put
over to hard-over angles on each side by each unit in turn from the main steering position, 120
cycles each time.

5.10.2.8.5 Test of the steering gear at 100 per cent load with the tiller (segment) being put
over to hard-over angles on both sides by each unit in turn from the main steering position, 10
cycles each time.

5.10.2.8.6 Pump unit supplied as a spare unit shall be tested together with the steering
gear under the following conditions:

under no-load conditions with the inoperative steering gear;

under no-load conditions with the steering gear operating at hard-over angles
during 5 cycles;

under full pressure load conditions.

5.10.2.8.7 When testing the steering gear, the following parameters shall be recorded:

power consumed,;

oil pressure in the power and auxiliary systems;

oil and air temperature;

tiller deflection angles and time required to put the tiller over.

5.10.2.8.8 In case of four-cylinder steering gears, operation on two cylinders following the
proposed scheme shall be checked.

5.10.2.8.9 When testing the steering geatr, it is necessary to check:

oil temperature, oil level and electric motor overloading alarm;

operation of the safety valves;

zero position of the control.
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5.10.2.8.10 Upon completion of the test, the steering gear shall be inspected with the
following components being generally examined:

hydraulic steering gear:

tiller, slides with yoke, cylinders, pumps;

electric steering gear:

segment rack rims, pinions, reduction gear, switching clutches (devices).

5.10.2.8.11 Upon completion of the inspection and correction of the defects, the steering
gear shall be assembled with random verification of the results of components measurements
and fixing measurements and the check tests shall be conducted with the necessary
parameters being verified.

5.10.3 Windlasses and anchor capstans.

5.10.3.1 Drive and intermediate shafts, spindles.

During external examination of the finished drive, intermediate shafts and spindles, it is
necessary to make sure that:

treated surfaces for mounting, journals comply with the technical documentation;

concentricity of the mounting surfaces, journals and the mating of the mounting surfaces
have been checked by approved methods.

5.10.3.2 Chain sprockets.

During external examination of the finished chain sprockets, it is necessary to make sure that:

treated surfaces for mounting, contact surfaces comply with the technical documentation;

concentricity of the surfaces, perpendicular position of the bore axis to the end faces,
mating of the mounting surfaces and contact surfaces of the clutches have been checked by
approved methods.

5.10.3.3 Pinions, gear wheels of power drives.

During external examination of the finished pinions, gear wheels of power drives, it is
necessary to make sure that:

treated surfaces for mounting, interference fits, heat treatment comply with the technical
documentation;

tooth shape, toothing contact, mating of the mounting surfaces, perpendicular position of
the bore axis to the end faces, concentricity and heat treatment have been checked by
approved methods;

stipulated flaw detection has been carried out by an approved method.

5.10.3.4 Disengaging and safety couplings.

During external examination of the finished driving and driven parts of the disengaging
and safety couplings, it is necessary to make sure that:

treated mounting surfaces, contact surfaces of the driving and driven parts of the
couplings comply with the technical documentation;

mating of the contact surfaces and seats, concentricity of the bores and perpendicular
position of their axes to the end faces have been checked by approved methods.

5.10.3.5 Band and disk brakes.

During external examination of the finished brake components, it is necessary to make
sure that:

friction band (lining) material, construction, tension components, contact surfaces comply
with the technical documentation;

contact surfaces, mating and adjustment thereof have been checked by approved methods;

brake band drive rotates readily by the effort of one man and is provided with a device to
adjust fit of the brake band to the drum.

All surveys and tests of the sensors and actuators depending on their principle of
operation have been dealt with in the relevant parts of the Rules.

5.10.3.6 When mounting the windlasses and anchor capstans, it is necessary to make
sure that:
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shafts have been placed in the bearings mated to the seats and journals;

axes of the shafts related in pairs by toothing are parallel and provide the required centre-
to-centre distance, including the driving shaft of the reduction gear with drive pinion;

required toothing contact has been provided,;

driving shaft of the reduction gear is aligned with the prime mover;

anchor chain links have been properly placed in the sprocket pockets;

safety coupling has been adjusted for the allowable torque;

in the disengaging couplings the required contact has been provided, "engaged" and
"disengaged" positions fixed,;

generatrices of the enveloping or end surfaces of the stationary brake part are parallel to
those of the enveloped or end surfaces of the rotating brake parts;

results of the fixing measurements and those of the checks have been submitted by the
technical supervision body;

checks have been carried out by an approved method.

5.10.3.7 When conducting bench tests of the windlasses and anchor capstans, the
requirements of 5.12 shall be taken as guidance, and it is also necessary to carry out the
following:

.1 no-load test. The windlass shall be run without load at nominal speed in each
direction for a total of 30 min. If the windlass is provided with a gear change, additional run in
each direction for 5 min at each gear change is required;

.2 load test. The windlass shall be tested to verify that the continuous pull, overload
capacity and heaving-in speed as specified in 6.3, Part IX "Machinery" of the Rules for the
Classification and Construction of Sea-Going Ships can be attained.

Where the firm (manufacturer) does not have adequate facilities, these tests, including
the adjustment of the overload protection, may be carried out on board ship. In these cases,
functional testing at the firm (manufacturer) shall be performed under no-load conditions, and
this information is specified in the Certificate/report;

.3 brake capacity test. The holding power of the brake shall be verified either through
testing or by calculation.

5.10.4 Mooring capstans and winches.

5.10.4.1 Spindles, output shafts.

5.10.4.2 Pinions, gear wheels.

5.10.4.3 Safety couplings.

5.10.4.4 Band and disk brakes.

5.10.4.5 Technical supervision regarding 5.10.4.1 to 5.10.4.4 shall be performed
in accordance with the requirements of 5.10.3, as far as the similar components, mounting
and bench tests are concerned.

5.10.5 Towing winches.

5.10.5.1 Output and intermediate shafts.

5.10.5.2 Pinions, gear wheels.

5.10.5.3 Brakes.

5.10.5.4 Technical supervision regarding 5.10.5.1 to 5.10.5.3 shall be performed
in accordance with the requirements of 5.10.3, as far as the similar components, mounting
and bench tests are concerned.

5.10.5.5 Towline tension governing devices, fairleads.

During external supervision of the finished towline tension governing devices and
fairleads, it is necessary to make sure that:

contact surfaces and heat treatment thereof comply with the technical documentation;

all surveys of the sensors and actuators of the towline tension governing devices have
been dealt with, depending on the principle of operation, in the relevant parts of the Rules;

final check of the machinery in operation has been carried out during the tests.




Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

102

5.10.6  Boat winches.

5.10.6.1 Output and intermediate shafts.

5.10.6.2 Pinions, gear wheels of power drives.

5.10.6.3 Automatic and hand brakes.

5.10.6.4 Technical supervision regarding 5.10.6.1 to 5.10.6.3 shall be performed
in accordance with 5.10.3, as far as the similar components, mounting and bench tests are
concerned.

5.10.6.5 Stoppers.

Final check in operation shall be carried out during the bench test of the machinery.

The winches shall be tested by application of a static load that is 1,5 times greater than
the maximum working load which shall be held by the brakes.
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5.11 ENGINE-ROOM MECHANICAL TELEGRAPHS

5.11.1 During external examination of the engine-room mechanical telegraph
components and the telegraphs in assembly, it is necessary to make sure that their
construction and dimensions comply with the technical documentation with the fixed position
of the handles and indicators. During the survey the telegraphs are subject to bench tests.
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5.12 BENCH TESTS

5.12.1  Bench tests shall be carried out according to a program approved by
the Register. Prior to the bench tests commencement, the following documents shall be
submitted to the Surveyor:

.1  document of the technical control body on readiness of the bench for test of
the machinery and on calibration of the loading device;

.2 bench equipment layout agreed with the surveyors (systems, machinery, devices,
instruments serving the bench);

.3 document of the technical control body on performance of the firm's (manufacturer's)
tests with presentation of the results for the controlled parameters;

.4 documents on the verification of the bench instrumentation or regular instruments;

.5 technical documentation for the manufacture and delivery of the product;

.6 test program;

T test procedure;

.8  description and operating instruction, the results of the component and fixing
measurements, justification of the departures from the working drawings;

9 machinery certificate;

.10 documentation on the related equipment when installed on the bench together with
the machinery to be tested.

5.12.2 As a rule, interruption of the bench tests for more than 15 min due to faults will
entail, depending on the cause, repetition of the interrupted operation, and in case of the
renewal of the components, which are the items of the supervision, tests shall be repeated.

Based on the analysis of the causes of the test interruption, a conclusion shall be made
about the arrangements to preclude the recurrence of the faults if they are not of sporadic
nature.

If necessary, duration of the bench tests may be extended.

5.12.3  The test procedure shall be agreed upon with the Surveyor with due account of
the operating instructions and bench equipment. All mounting and dismounting works shall be
also performed according to instructions.

5.12.4  The inspection scope stipulated by the program may be changed by
the Surveyor, depending on the test results and nature of the defects detected during the
inspection.

5.12.5 Check tests after the inspection shall be conducted under the rated load
conditions if the rated conditions and parameters are the basic ones in the operation of the
machinery.

5.12.6  As arule, the check test with the issuance of the documents in accordance with
the RS Nomenclature is the closing stage of the survey for an item subject to technical
supervision.

In case of satisfactory results during the bench tests and revision in accordance with the
Register the check tests may not be performed.

5.12.7  The duration of the check tests stipulated by the program may be changed by
the Surveyor, depending on the results of the bench tests and inspection.

5.12.8  The related equipment and its operational parameters shall be checked to
the extent required for the bench tests of the supervised item, unless the related equipment
itself is the subject of the bench tests. Check shall be carried out in compliance with
the requirements of the Rules.
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5.12.9  All the data necessary to issue the Register documents firm's (manufacturer's)
documents for the material, components, related equipment, measurement results, etc.) shall
be submitted for each supervised item.

5.12.10 If the technical supervision item has been presented to the Surveyor for
conducting bench tests, all works on the machinery and on the bench shall be performed on
agreement with the Surveyor.

5.12.11 The tests of a finished item shall be carried out in the following order:

.1 bench tests and inspection;

.2 check tests.

Satisfactory test results are a ground for issuance of the Register documents.

5.12.12 When conducting bench tests of the internal combustion engines and turbines,
depending on the purpose thereof, the following peculiarities shall be taken into consideration:

.1 main internal combustion engines intended for driving the fixed pitch propellers
(FPP) shall be tested according to the propeller curve under the ship free running conditions.

The methods of putting to the propeller curve and changing from mode to mode are
subject to agreement with the Surveyor;

.2 main machinery (turbines) intended for driving the fixed pitch propellers and Voith-
Schneider propellers (VSP) may be tested according to the propeller curve and at constant
governor setting with putting to the rated power at constant revolutions;

.3 where the system CPP — engine (reduction gear, disengaging coupling, etc.) has
structural features affecting the test performance, the order of the tests shall be agreed with
the Register;

.4 engines (turbines) intended for driving generators, compressors, pumps and similar
machinery shall be tested at constant governor setting with putting to the rated power at
constant speed,;

.5 when checking the operation of the speed governors, consideration shall be given
to stable maintenance of the speed at steady state as well as to the speed deviations and time
of speed stabilisation during throwing on and off the loads, which shall not fall outside the
standards established by the Rules for the Classification and Construction of the Sea-Going
Ships;

.6 when checking the operation of the overspeed device or trip, consideration shall be
given to the speed at which the device or trip is activated.

5.12.13 The bench tests shall be conducted under conditions close to operational ones,
that is at the normal pressure of the working medium before the turbines, normal ignition and
combustion pressure for the internal combustion engines, at various loads of the unit, for which
purpose the bench shall be fitted with devices that provide acquisition of the required
characteristics of the unit tested.

To be tested simultaneously with the turbines and internal combustion engines are all their
regular supporting auxiliaries: pumps, coolers, filters, etc.

Serial turbines and ICE may be tested without the regular auxiliaries and equipment,
except when these auxiliaries and equipment are attached to the turbine or ICE or are an
integral part of the turbine or ICE systems within the machinery. The bench auxiliaries and
equipment shall in such case have characteristics similar to those of the regular auxiliaries
and equipment.

5.12.14 In the process of the tests, the surveyor shall make sure that all parts of
the turbines and internal combustion engines operate without abnormal heating, knocking,
vibration; all connections and joints are tight and sound.

5.12.15 Requirements for duration and conditions of the bench tests of ICE (factory
acceptance testing) specified in Appendix 7.

Duration of the turbine bench tests shall be assigned in compliance with Table 5.12.15.
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Table 5.12.15

Operation mode characteristics Duration of tests of turbines, at rated power, in kW
Power in % of rated one Over Below Below Below Below Below
10000 10000 5000 1000 500 200
110 1,0 1,0 1,0 0,5 0,5 0,5
100 16,0 12,0 8,0 6,0 4,0 2,0
75 3,0 3,0 3,0 1,0 1,0 1,0
50 2,0 2,0 2,0 1,0 1,0 1,0
25 2,0 2,0 2,0 1,0 1,0 1,0
Idling 1,0 1,0 1,0 0,5 0,5 0,5
Astern 1,0 1,0 1,0 1,0 1,0 1,0
Tests of governor and independent + + + + + +
runaway protection
Tests of "shut-down device" + + + + + +

5.12.16 During the check tests, the duration of operation at the rated power shall be
equal to at least 25 per cent of the time indicated in Table 5.12.15, but in all cases not less
than 30 min.

5.12.17 During the bench tests of the machinery jointly with the RC and RAC systems,
it is necessary to be guided by the directions of Section 12, while conducting tests according
to the program for the RC or RAC.

5.12.18 The test scope given in this Chapter pertains to the tests of the machinery in
case of a stable production.

The prototypes of the machinery shall be tested on the bench according to the program
approved by the Register.

The scope and duration of the tests shall be assigned in each particular case, depending
on the degree of the machinery refinement.

The scope and duration of the type tests of the ICE for issuance of Type Approval
Certificate are considered in Appendix 6 to this Section.

5.12.19 The prototypes of the engines intended for the use on the life-boats, during the
bench tests, in addition to the requirements imposed on the bench tests by 5.12, shall be
checked for compliance with the requirements of 6.13.6 and 6.15.4, Part |l "Life-Saving
Appliances" of the Rules for the Equipment of Sea-Going Ships.

5.12.20 Integration tests.

For electronically controlled engines, integration tests shall be made to verify that the
response of the complete mechanical, hydraulic and electronic system is as predicted for all
intended operational modes and the tests considered as a system shall be carried out at the
manufacturer. If such tests are technically unfeasible at the works, however, these tests may
be conducted during sea trial. The scope of these tests shall be agreed with the Register for
selected cases based on the FMEA required in 1.2.3.1, Part IX "Machinery" of the Rules for
the Classification and Construction of Sea-Going Ships.

5.12.21 On ships contracted for construction or conversion on or after 01.07.2020 the
entity responsible of assembling the generating set shall install a rating plate marked with at
least the following information:

.1 the generating set manufacturer’s name or mark;

2 the set serial number;

.3 the set date of manufacture (month/year);

4 the rated power (both in kW and KVA) specifying its nature as defined
in 1SO 8528-1:2018: COP (continuous power), or PRP (prime power) or LTP
(limited- time running power). LTP is acceptable to be specified only for emergency
Generating sets;

5 the rated power factor;
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the set rated frequency (Hz);
the set rated voltage (V);
the set rated current (A);

the mass (kg).
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5.13 REGISTER DOCUMENTS

5.13.1  When the results of surveying the product on the manufacturer's bench are
positive, the Register documents shall be issued in accordance with the RS Nomenclature.

5.13.2  The results of testing the prototype or pilot sample shall be presented in
the Report to be drawn up by the Surveyor. The Report shall contain a conclusion as to the
possibility of permitting the product to be used on board ship and, if necessary, the conditions
for permitting the products concerned to be used on board ships, when manufactured
subsequently in accordance with the provisions of Section 1.
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5.14 REGISTER DOCUMENTS FOR TECHNICAL SUPERVISION DURING
CONSTRUCTION AND APPROVAL OF ICE

5.14.1 The date of request for approval of ICE is the date of any document
required/approved by the Register as a request for approval and issue of documents for
each ICE.

5.14.2  Scope.

In 1.2.3.1, Part IX "Machinery" of the Rules for the Classification and Construction of Sea-
Going Ships, the lists of the documents to be submitted to the Register for review and approval
for confirming the ICE construction with the requirements of the Rules and used during their
construction and installation.

In Appendix 2 to the present Section the list of documents to be submitted to the Surveyor
to the Register for survey of ICE, units and systems at manufacturers' and the procedure for
review and documents flow among a designer, Register (and its Branch Offices), a builder/a
licensee as well as the Register Branch Office carrying out technical supervision for the
construction of ICE.

5.14.3  Definitions.

Definitions relating to approval of ICE are given in Appendix 1.

5.14.4  General.

5.14.4.1 Procedure for approval.

.1 Type Approval Certificate of ICE (CTO).

For each type of ICE thatis required to be approved, a type approval certificate
(Form 6.3.8-1) shall be obtained by the engine designer. The process details for obtaining a
Type Approval Certificate are specified in 5.14.5.

This process consists of the engine designer obtaining:

approval of the ICE technical documentation;

conformity of production;

approval of type testing programmes;

type testing of ICE;

review of the obtained type testing results;

evaluation of the manufacturing arrangements;

issue of CTO upon satisfactory meeting the requirements of the Register rules.

.2 Certificate for ICE.

Each ICE manufactured for the RS-classed shipboard application shall have the ICE
certificate (Form 6.5.30, or Form 6.5.31), if CO is available (refer to 4.5, Part | "General
Regulations for Technical Supervision" of the Rules). Procedure for issue of the Certificate is
specified in 5.14.4.2.2.8. This process consists of the ICE builder/licensee obtaining design
approval of the ICE application specific documents, submitting a comparison list of the
production drawings to the previously approved ICE design drawings referenced in 5.14.4.1.1,
forwarding the relevant production drawings and comparison list for the use of the Surveyor to
the Register at the manufacturing plant and shipyard if necessary, the ICE testing and upon
satisfactorily meeting the Register Rules requirements, the issuance of an ICE certificate.

5.14.4.2 Document flow for ICE.

.1 document flow for obtaining a Type Approval Certificate (CTO):

.1.1 for the initial ICE type, the engine designer prepares the documentation in
accordance with requirements in 1.2.3.1 of Part IX "Machinery" of the Rules for the
Classification and Construction of Sea-Going Ships and forwards to the Register according to
the agreed procedure for review (for the terms of review, cost, familiarization with General
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Conditions for Rendering Services by Russian Maritime Register of Shipping, security of
payment, number of copes etc, also refer to 5.14.4.2.4);

.1.2 upon review and approval of the submitted documentation (evidence of approval),
it is returned to the engine designer;

.1.3 the engine designer arranges for the Surveyor to the Register to attend an engine
type test and upon satisfactory testing shall issue a type approval certificate (CTO);

.1.4 a representative document flow process for obtaining a Type Approval Certificate
(CTO) is shown in Fig. 1, Appendix 2;

.2 document flow for ICE certificate:

.2.1 the Type Approval Certificate (CTO) of this type shall be issued for ICE. For the first
prototype ICE the procedure for type approval and for approval of the prototype ICE may be
single (refer to 5.7, Part | "General Regulations for Technical Supervision" of the Rules);

.2.2 when ICE is used in special cases or performance where the amendments to
construction is required, the corrected documentation shall be forwarded by engine designer/
licenser to the ICE builder/ licensee for development of working documentation for production
in compliance with Table 1, Appendix 2;

.2.3 ICE builder/licensee develops a comparison list of the production documentation to
the documentation listed in 1.2.3.1, Part IX "Machinery" of the Rules for the Classification and
Construction of Sea-Going Ships and forward it to the Register for review. An example
comparison list is provided in Appendix 4. If there are differences in the technical content on
the licensee's production drawings/ documents compared to the corresponding licensor’s
drawings, the licensee shall obtain agreement to such differences from the licensor using the
sample template in Appendix 5.

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

.2.4 the ICE builder/licensee shall submit the comparison list and the production
documentation to the Register according to the agreed procedure for review/approval;

.2.5 the Register shall return documentation to the engine builder/licensee with
confirmation that the design has been approved. The confirmation shall be carried out the RS
stamp on the documentation (refer to 1.2.3.1, Part IX "Machinery" of the Rules for
the Classification and Construction of Sea-Going Ships);

.2.6 the RS Surveyor participating in technical supervision at the engine builder/licensee/
subcontractors’ firms shall issue product certificates as necessary for components
manufactured upon satisfactory surveys and tests;

.2.7 the ICE builder/licensee assembles, tests the ICE with the RS Surveyor present.
The ICE certificate is issued by the Surveyor upon satisfactory completion of assembly and
tests;

.2.8 arepresentative document flow process for obtaining the ICE certificate is shown in
Fig. 2, Appendix 2;

.3 approval of diesel engine components.

Components of the ICE designer's design which are covered by the Type Approval
Certificate (CTO) 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 shall be obtained by the relevant suppliers (e.g. exhaust gas
turbochargers, charge air coolers, etc.);

.4 submission format of documentation.

Documentation is submitted in electronic format taking into account the requirements for
Sections 3 and 5, Part Il "Technical Documentation”.

5.145 Type approval procedure.

Type approval procedure shall be in compliance with 5.14.4. The document flow for this
procedure is shown in Fig. 1, Appendix 2.
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The documentation, as far as applicable to the type of engine, shall be submitted by the
engine designer/licensor to the Register for review is listed in Tables 1.2.3.1-1 — 1.2.3.1-3,
Part IX "Machinery" of the Rules for the Classification and Construction of Sea-Going Ships.

5.14.5.1 Documents for information.

Table 1.2.3.1-1, Part IX "Machinery" of the Rules for the Classification and Construction
of Sea-Going Ships, lists basic descriptive information to provide the Register an overview of
the ICE design, the ICE characteristics and performance. Additionally, there are requirements
related to auxiliary systems for the engine’s design including installation arrangements, list of
capacities, technical specifications and requirements, along with information needed for
maintenance and operation of ICE.

5.14.5.2 Documents for approval or recalculation.

Tables 1.2.3.1-2 and 1.2.3.1-3, Part IX "Machinery" of the Rules for the Classification and
Construction of Sea-Going Ships, list of the documents and drawings which shall be approved
by the Register.

5.14.5.3 Design approval/appraisal.

Compliance of design approval and appraisal to the requirements of the Register rules
(approval of technical documentation) are valid as long as no substantial modifications have
been implemented (also refer to Sections 9 and 10, Part Il "Technical Documentation™ of the
Rules). Where substantial modifications have been made the validity of the design approval
may be renewed based on evidence that the design is in conformance with all current RS
Rules and statutory regulations (e.g. SOLAS-74, MARPOL 73/78). (also refer to 5.14.5.6).

5.14.5.4 Type approval test.

A type approval test shall be carried out in accordance with Appendix 6 and shall be
witnessed by the Register.

The manufacturing facility of the engine presented for the type approval test shall be
assessed in accordance with the regulations of Appendix 8.

5.14.5.5 Type approval certificate.

After the requirements in 5.14.5.1 — 5.14.5.4 have been satisfactorily completed the
Register issues a Type Approval Certificate (CTO).

5.14.5.6 Design modifications.

After the Register has approved the ICE type for the first time, only those documents as
listed in Tables 1.2.3.1-1 — 1.2.3.1-3, Part IX "Machinery" of the Rules for the Classification
and Construction of Sea-Going Ships, which have undergone substantive changes, shall have
to be resubmitted for review by the Register.

5.14.5.7 Type approval certificate renewals (with no testing).

A renewal of type approval certificates shall be granted upon:

.1 the submission of modified documents or new documents with substantial
modifications replacing former documents compared to the previous submission(s) for design
approval; or

.2 a declaration that no substantial modifications have been applied since the last
design approval issued.

5.14.5.8 Validity of Type Approval Certificate (CTO).

The Register reserves the right to limit the duration of validity of the Type Approval
Certificate (CTO). The Type Approval Certificate (CTO) shall be invalid if there are substantial
modifications in the design, in the manufacturing or control processes or in the characteristics
of the materials unless approved in advance by the Register.

5.14.5.9 Document review and approval.

.1 the assignment of documents for information according to 1.2.3.1, Part IX
"Machinery" of the Rules for the Classification and Construction of Sea-Going Ships, does not
preclude possible comments by the Register;
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.2 where considered necessary, the Register may request further documents to be
submitted. This may include details or evidence of existing type approval or proposals for a
type testing programme in accordance with Appendix 6.

5.14.6  Certification process.

The Certification process consists of the steps in 5.14.6.1 — 5.14.6.5. The process is
illustrated in Fig. 2, Appendix 2, showing the document flows between the

ICE designer/licensor;

ICE builder/licensee;

ICE component manufacturers (subcontractirs);

Register Head Office or the RS approval centres;

the RS Branch Offices (representatives etc).

For those cases when a licensor — licensee agreement does NOT apply, an "engine
designer" shall be understood as the entity that has the design rights for the ICE type or is
delegated by the entity having the design rights to modify the ICE design.

5.14.6.1 Document development for ICE production.

Prior to the start of the engine certification process, a design approval shall be obtained
according to 5.14.5.1 to0 5.14.5.3 for each type of ICE.

The engine designer/licensor reviews the documents listed in Tables 1.2.3.1-1 — 1.2.3.1-3,
Part IX "Machinery" of the Rules for the Classification and Construction of Sea-Going Ships, for
the application and develops, if necessary, application specific documentation for the use of the
engine builder/licensee in developing ICE specific production documents.

If substantive changes have been made, the affected documents shall be resubmitted to
the Register (refer to 5.14.5.6).

5.14.6.2 Documents to be submitted for the ICE inspection and testing.

Table 1 of Appendix 2 lists the production documents, which shall be submitted by the
ICE builder/ licensee to the Register following acceptance by the ICE designer/licensor. The
Register Surveyor uses the information for survey purposes during manufacture and testing
of the ICE and its components (refer t0 5.14.4.2.2.3 —5.14.4.2.2.6).

5.14.6.3 Alternative execution.

If there are differences in the technical content on the licensee's production drawings
compared to the corresponding licensor's drawings, the licensee shall provide to the Register
approval centre a confirmation of the licensor's acceptance of licensee's modifications
approved by the licensor and signed by licensee and licensor. Modifications applied by the
licensee shall be provided with appropriate quality requirements. Refer to Appendix 5 for a
sample format of the confirmation.

5.14.6.4 Manufacturer approval.

The Register assesses conformity of production with the Register's requirements for
production facilities (refer to Section 12, Part | "General Regulations for Technical Supervision”
of the Rules) comprising manufacturing facilities and processes, machining tools, quality
assurance, testing facilities, etc (refer to Appendix 8).

Satisfactory conformance results in the issue of a class approval document
(Forms 6.3.18 and 6.3.19) and other RS applicable documents.

5.14.6.5 Manufacturer's documents availability.

In addition to the documents listed in Appendix 2, the ICE builder/licensee shall be able
to provide to the Register surveyor performing the survey upon request the relevant detail
drawings, production quality control specifications and acceptance criteria.

5.14.6.6 ICE assembly and testing.

Each ICE assembly and testing procedure required according to the Register
requirements shall be witnessed by the Register during technical supervision unless an
Alternative Survey Scheme with the Agreement on Survey (CO)
(refer to Chapter 4.5 of Part| "General Regulations for Technical Supervision™).
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5.14.7  If an NOy reducing device is used to reduce NOx emissions as a component of
a marine diesel engine and/or NOx exhaust monitoring system, systems shall be monitored
according to Section 17.
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APPENDIX 1

TERMS AND DEFINITIONS (APPLICABLE TO SECTION 5 "MACHINERY")
(INTRODUCED IN STRICT CONFORMITY WITH APPENDIX 1 "GLOSSARY" OF

IACS UR M44 (REV.8 MAR 2015))

Term

Definition

Acceptance criteria

A set of values or criteria which a design, product, service or process is required to conform
with, in order to be considered in compliance

Accepted

Status of a design, product, service or process, which has been found to conform to specific
acceptance criteria

Alternative Survey
Scheme

Refer to 4.5, Part | "General Regulations for Technical Supervision" of the Rules (Agreement
on Survey (CO)) Classification Societies — IACS members.
Terms applicable to this procedure (IACS UR Z26):

ABS: Product Quality Assurance

BV: Alternative Survey Scheme

CCS:

Type Approval-A
CRS: Examination of the manufacturing process and quality assurance system
DNV-GL:  Manufacturing Survey Arrangement
IRS: IRS Quality Assurance Scheme
KR: Quality Assurance System
LR: LR Quality Schemes
NK: Approval of Manufacturers
RINA: Alternative Survey Scheme

Appraisal Evaluation by a competent body

Approval The granting of permission for a design, product, service or process to be used for a stated
purpose under specific conditions based upon a satisfactory appraisal

Assembly Equipment or a system made up of components or parts

Assess Determine the degree of conformity of a design, product, service, process, system or
organization with identified specifications, RS Rules, standards or other normative documents

Audit Planned systematic and independent examination to determine whether the activities are
documented, the documented activities are implemented, and the results meet the stated
objectives

Auditor Individual who has the gualifications and experience to perform audits

Certificate A formal document attesting to the compliance of a design, product, service or process with
acceptance criteria

Certification A procedure whereby a design, product, service or process is approved in accordance with
acceptance criteria

Class Short for Classification Society (Register, RS)

Class approval

Approved by a Classification Society

Classification

Specific type of certification, which relates to the Rules of the relevant Classification Society

Competent body

Organization recognized as having appropriate knowledge and expertise in a specific area

Component Part, member of equipment or system

Conformity Where a design, product, process or service demonstrates compliance with its specific
requirements

Contract Agreement between two or more parties relating to the scope of service

Contractor Refer to Supplier

Customer Party who purchases or receives goods or services from another

Design All relevant plans, documents, calculations described in the performance, installation and

manufacturing of a product

Design analysis

Investigative methodology selectively used to assess the design

Design appraisal

Evaluation of all relevant plans, calculations and documents related to the design

Design review

Part of the appraisal process to evaluate specific aspects of the design

Drawings approval/
plan approval

Part of the design approval process which relates to the evaluation of drawings and plans

Equipment Part of a system assembled from components
Equivalent An acceptable but equally effective replacement that meets the established criteria
Examination Assessment by a competent person to determine compliance with requirements
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Term Definition
Inspection Examination of a design, product service or process by an Inspector
Inspection plan List of tasks of inspection to be performed by the Inspector
Installation The assembling and final placement of components, equipment and subsystems to permit
operation of the system
Manufacturer Party responsible for the manufacturing and quality of the product
Manufacturing Systematic series of actions directed towards manufacturing a product
process

Manufacturing
process approval

Approval of the manufacturing process adopted by the manufacturer during production of a
specific product

Material

Goods supplied by one manufacturer to another manufacturer that will require further forming
or manufacturing before becoming a new product

Moadification

A limited change that does not affect the current approval

Madification notice

Information about a design modification with new modification index or new drawing number
replacing the earlier drawing

Performance test

Technical operation where a specific performance characteristic is determined

Producer

Refer to manufacturer

Product

Result of the manufacturing process

Prototype test

Investigations on the first or one of the first new ICE with regard to optimization, fine tuning of
engine parameters and verification of the expected running behaviour

Quality assurance

All the planned and systematic activities implemented within the quality system, and
demonstrated as needed to provide adequate confidence that an entity will fulfil requirements
for quality. Refer to ISO 9000 series

Regulation Rule or order issued by an executive authority or regulatory agency of a government and
having the force of law
Repair Restore to original or near original condition from the results of wear and tear or damages for

a product or system in service

Requirement

Specified characteristics used for evaluation purposes

Information

Additional technical data or details supplementing the drawings requiring approval

Revision

Means to record changes in one or more particulars of design drawings or specifications

Specification

Technical data or particulars which are used to establish the suitability of materials, products,
components or systems for their intended use

Substantive
modifications or
major modifications
or major changes

Design modifications, which lead to alterations in the stress levels, operational behaviour,
fatigue life or an effect on other components or characteristics of importance such as
emissions

Subsupplier/subcont
ractor

One who contracts to supply material to another supplier

Supplier

One who contracts to furnish materials or design, products, service or components to a
customer or user

Test

A technical operation that consists of the determination of one or more characteristics or
performance of a given product, material, equipment, organism, physical phenomenon,
process or service according to a specified procedure. A technical operation to determine if
one or more characteristic(s) or performance of a product, process or service satisfies
specific requirements

Traceability

Ability to follow back through the design and manufacturing process to the origin

Type approval

The establishment of the acceptability of a product through the systematic:

1. Evaluation of a design to determine conformance with specifications

2. Witnessing manufacture and testing of a type of product to determine compliance with
the specification

3. Evaluation of the manufacturing arrangements to confirm that the product can be
consistently produced in accordance with the specification

Type approval test

Last step of the type approval procedure in accordance with the approved programme
(refer_to Appendix 6)

Witness

Individual physically present at a test and being able to record and give evidence about its
outcome




Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

116

APPENDIX 2

PROCEDURE DOCUMENTATION FLOW

Documentation for the inspection of the ICE components and systems during their
construction and tests applicable to the engine assignment is specified in the Table below.
Adequacy of the ICE design and assignment shall be in compliance with 1.2, 3.3
and 3.4 of Appendix 6.

Table 1
Documentation for the survey of ICE components and systems!?
No. Item
1 ICE particulars as per data sheet in Appendix 3
2 Material specifications of main parts with information on non-destructive material tests and pressure
tests?

3 Bedplate and crankcase of welded design, with welding details and welding instructions?
4 Thrust bearing bedplate of welded design, with welding details and welding instructions?
5 Frame/framebox/gearbox of welded design, with welding details and instructions®

6 Crankshaft, assembly and details

7 Thrust shaft or intermediate shaft (if integral with engine)

8

9

10

Shaft coupling bolts

Bolts and studs for main bearings

Bolts and studs for cylinder heads and exhaust valve (two stroke design)
11 Bolts and studs for connecting rods

12 | Tie rods
Schematic layout or other equivalent documents on the engine of*:
13 starting air system
14 fuel oil system
15 lubricating oil system
16 cooling water system
17 hydraulic system
18 hydraulic system (for valve lift)
19 engine control and safety system

20 Shielding of high pressure fuel pipes, assembly®

21 Construction of accumulators for hydraulic oil and fuel oil

22 High pressure parts for fuel oil injection system®

23 Arrangement and details of the crankcase explosion relief valve (refer to 2.3.4, Part IX "Machinery" of
the Rules for the Classification and Construction of Sea-Going Ships)’

24 Oil mist detection and/or alternative alarm arrangements (refer to 2.3.3.8 — 2.3.3.22, Part IX
"Machinery" of the Rules for the Classification and Construction of Sea-Going Ships)

25 Cylinder head

26 Cylinder block, engine block

27 Cylinder liner

28 Counterweights (if not integral with crankshaft), including fastening

29 Connecting rod with cap

30 Crosshead

31 Piston rod

32 | Piston, assembly®

33 Piston head

34 | Camshaft drive, assembly®

35 Flywheel

36 Arrangement of foundation (for main engines only)

37 Fuel oil injection pump




Rules for Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships (Part 1V)

117

No. Item

38 Shielding and insulation of exhaust pipes and other parts of high temperature which may be impinged
as a result of a fuel system failure, assembly

39 Construction and arrangement of dampers
For electronically controlled engines, assembly drawings or arrangements of:

40 Control valves

41 High-pressure pumps

42 Drive for high pressure pumps

43 Valve bodies, if applicable

44 Operation and service manuals®

45 Test program resulting from FMEA (for engine control system)*©

46 Production specifications for castings and welding (sequence)

47 Type approval certification for environmental tests, control components!*

48 Quality requirements for engine production

1 For gas ICE additionally refer to Table 1.2.3.1-3 of Part IX "Machinery" of the Rules for the Classification
and Construction of Sea-Going Ships.

2 For comparison with the Register requirements for material, NDT and pressure testing as applicable.

3 For approval of materials and weld procedure specifications. The weld procedure specification is to include
details of pre and post weld heat treatment, weld consumables and fit-up conditions.

4 Details of the system so far as supplied by the engine manufacturer such as: main dimensions, operating
media and maximum working pressures.

5 All engines.

6 The documentation to contain specifications for pressures, pipe dimensions and materials.

7 Only for engines of a cylinder diameter of 200 mm or more or a crankcase volume of 0,6 m® or more.

8 Including identification (e.g. drawing number) of components.

9  Operation and service manuals shall contain maintenance requirements (servicing and repair) including
details of any special tools and gauges that shall be used with their fitting/settings together with any test
requirements on completion of maintenance.

10 Required for engines that rely on hydraulic, pneumatic or electronic control of fuel injection and/or valves
11 Documents modified by designer/licenser with ICE design for a specific application or performance shall be
submitted to the Register for information or approval, as applicable (refer to 5.14.4.2.2.2).

Fig. 1 presents the representative document flow diagrams for the ICE typical approval.

The document flow diagrams (refer to Fig.1) are provided as an aid to all parties involved
in the ICE survey as to their roles and responsibilities. Variations in the document flow 