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PART III. TECHNICAL SUPERVISION DURING MANUFACTURE
OF MATERIALS

1 GENERAL

1.1 APPLICATION

1.1.1 The provisions of this Part of Rules for
Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships' are
applied by Russian Maritime Register of Shipping®
during technical supervision in manufacture and use of
materials for ships.

1.2 TERMS, DEFINITIONS AND EXPLANATIONS

1.2.1 The terms and their definitions and explana-
tions relating to the general terminology are given in
Part XIII "Materials" of Rules for the Classification and
Construction of Sea-Going Ships and in Part I "General
Regulations for Technical Supervision" of the Rules.

1.2.2 The following definitions have been adopted
for the purposes of this Part:

Certificate of Conformity is a document
verifying the conformity of specific materials, products
or groups of products with the requirements of the RS
Rules and/or technical and normative documentation, as
well as with the order requirements if specially stated.

Manufacturer Certificate (Certifi-
cate of Quality) is a manufacturer document
verifying the conformity of the certain amount of the
particular product with the order requirements, and
confirming the manufacture of the product in full
compliance with the existing manufacturer’s practice.

The Certificate is issued by the manufacturer and
shall be verified by the signature of an authorized person
of the manufacturer’s production quality control body.

Type Approval Certificate is a document
verifying the conformity of material types, products or
groups of products, type production processes with the
requirements of the RS Rules, as well as the fact of
listing the manufacturer as a holder of a valid Recogni-
tion Certificate, Recognition Certificate for Manufac-
turer, Recognition Certificate for Laboratories,
Certificate of Approval for Welding Consumables and
Type Approval Certificate™

Prototype is the specimen of a material or
products batch, made in accordance with the manufac-

' Hereinafter referred to as "the Rules".
2 Hereinafter referred to as "the Register".
3 Hereinafter referred to as "the Register documents".

turer’s adopted production process for series production,
which is subject to testing to verify its conformity with
the Register requirements and its potential use for a
designated purpose.

Production model is the specimen of a
material or products batch, made in accordance with
the manufacturer’s adopted production process for series
production, which is subject to testing to verify its
conformity with the prototype according to the Register
approved technical documentation.

Register's brand is a brand, stamp or seal of
the certain Register specified type to be marked on
finalized products or on products in the course of their
manufacturing to confirm the fact of the Register
technical supervision and the products identity to the
documents issued.

Sample is a part of a semi-finished product or a
specially fabricated blank intended for manufacturing
test specimens.

Specimen is a specially shaped and dimensioned
product made from a sample and used in tests to
determine mechanical, technological and other properties
of the material.

Semi-finished product is a sheet, forging,
casting, tube, etc. subjected to machining or technologi-
cal treatment when used for its intended purpose.

Batch is a limited number of semi-finished
products covered by the results of the tests duly
performed.

Initial tests are a certain scope of check tests
specified by the specific Register approved program and
carried out during the Register survey of the manufac-
turer to issue Recognition Certificate for Manufacturer to
the latter.

Acceptance tests are a scope of tests,
specified by the Register rules or Register agreed
documentation, for products supplied under the Register
technical supervision whose results may allow to issue
Certificates of Conformity.

Second party is an external party involved and
interested in the manufacturer’s activities, e.g. a customer
or an organization/a person acting on its behalf.

Third party is an external party recognized as
independent of the parties involved while determining
the conformity of material or product to any existing
requirements, e.g. national or international standards, the
RS rules, ISO 9001, etc.
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1.3 TECHNICAL SUPERVISION

1.3.1 Technical supervision is carried out on the
basis of the RS issued rules and is aimed at determining
whether materials and products intended for construction
and repair of ships and their equipment meet the rules
and additional requirements if specially stated.

The additional requirements include:

the potential requirements of the Register in the course
of technical supervision to obtain some additional data on
product quality (change of tests scope and procedures,
sampling locations, specimen dimensions, etc.);

the requirements that a customer may include in the
order for material supply over and above those specified
by the rules.

Recognition Certificate for Manufacturer is the
document certifying the manufacturer as the one
recognized by the Register to produce materials meeting
the RS rules requirements.

The above document confirms the conformity of the
manufacturer supplied product and the conditions of its
manufacturing with the RS Rules requirements, and
verifies the fact of listing the manufacturer in the
Register issued List of Approved (Recognized) Materials
and Manufacturers'.

The documents confirming the conformity of the
material supplied with the rules requirements, and
containing the data to identify the supplied product
include:

Certificate of Conformity (see 1.2.2);

Manufacturer Certificate (see 1.2.2) in the form
agreed with the Register and witnessed by the Register
representative.

Technical supervision of the Register at material
manufacturers does not replace the activity of technical
control bodies functioning therein.

Manufacturers can directly address to the Register
higher location regarding any controversial matters
emerging during technical supervision. The decision of
the Register Head Office is considered final.

Interpretation of the provisions in this Part of the
Rules is within the Register competence only.

1.3.2 Considering design technical and working
documentation, the Register locations shall be guided by
the following:

.1 requirements of the relevant parts of the Rules;

.2 RS Nomenclature (see Appendix 1 to
Part I "General Regulations for Technical Supervision"
of these Rules);

.3 special instructions from the Register Head Office.

2 METALS

2.1 RECOGNITION CERTIFICATE FOR MANUFACTURER

2.1.1 General.

2.1.1.1 Application.

Recognition Certificate for Manufacturer is issued to
manufacturers producing products and materials speci-
fied in 1.1.4, Part XIII "Materials" of Rules for the
Classification and Construction of Sea-Going Ships,
namely:

rolled products of hull structural steel;

rolled steel for boilers and pressure vessels;

steel pipes for boilers, heat exchangers, pressure
vessels, ship systems and piping;

steel forgings and castings;

iron castings;

castings of light-weight and non-ferrous alloys;

semi-finished products of non-ferrous and light-
weight alloys;

chain cables and ropes;

chain steel;

! Hereinafter referred to as "the List of Materials".

slabs, blooms and billets for rolled products of hull
structural and boiler steels if made at a manufacturer
lacking the rolling.

The above listed products and materials being
subject to technical supervision during manufacture
according to the RS Rules cannot be supplied by the
manufacturers lacking Recognition Certificate for Man-
ufacturer.

To get Recognition Certificate for Manufacturer, the
latter shall be recognized by the Register in accordance
with the requirements of Section 10, Part I "General
Regulations for Technical Supervision" and 2.1 of this
Part of the Rules.

2.1.1.2 Validity period.

Recognition Certificate for Manufacturer is issued
for a period of up to 5 years and renewed on the expiry of
its validity.

The Certificate shall be reissued if the terms of its
issue have changed prior to the expiry of its validity.

If due to some technological reasons the works
needed for reissuing Recognition Certificate for Manu-
facturer cannot be performed at set dates, the new dates
for those works shall be agreed during the validity period
of the Certificate, to keep the Certificate and the
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manufacturer in the List of Materials. (Generally, the
main reason to postpone an audit is lack of adequate
orders, i.e. materials essential for performance of clue
tests).

With the positive results of the works, the validity
period of Recognition Certificate for Manufacturer and
the date of its next reissuing remain unchanged. The
Certificate validity is not suspended.

The relevant decision is taken by the Register
location carrying out technical supervision at the
manufacturer’s on the basis of the manufacturer’s
application justifying postponement.

The procedure for proper keeping up the List of
Materials is set forth in 2.2.4.

2.1.1.3 Conditions for issuing Recognition Certifi-
cate for Manufacturer.

Recognition Certificate for Manufacturer is issued to
a manufacturer in case of positive results of the Register
survey of the manufacturer (see 2.1.3), certain Register
requirements and formalities (see 2.1.2) shall be fulfilled
proving the conformity of the stated product and the
process of its production to the RS rules.

The survey of a manufacturer is carried out on the
basis of a request/ application (see 2.1.2.1) and generally
includes fulfillment of the following conditions:

reviewing the request for obtaining Recognition
Certificate for Manufacturer, and a package of docu-
mentation for materials production and supply (2.1.2.3);

familiarization with the production process and
quality control system (see 2.1.3.1 to 2.1.3.5);
performance of tests (see 2.1.3.6);

reviewing the results of the documentation review, of
familiarization with the production process, quality
control system, and of the tests performed (see 2.1.3.7).

Recognition Certificate for Manufacturer is issued in
case of positive results of an initial or renewal survey
(when the validity period of the Certificate has expired or
was suspended).

All the information received by the Register for
issue, renewal or endorsement of Recognition Certificate
for Manufacturer is considered strictly confidential and
cannot be disclosed to any third party without a
preliminary agreement with the manufacturer covered
with the information and providing the information.

As agreed with the RHO, all the works associated
with the issue of Recognition Certificate for Manufac-
turer are carried out by the Register locations having the
relevant area of activities.

All the information shall be submitted to the RHO
concerning the decisions based on the work results, the
results of tests, surveys and technical documentation
examination relating to issue/renewal of Recognition
Certificate for Manufacturer.

2.1.2 Application for manufacturer recognition
by the Register (for issue of Recognition Certificate
for Manufacturer).

2.1.2.1 Drawing up application.

The manufacturer’s application generally makes up
the formal application on a letter form in which the
relevant objectives are specified:

recognition of the manufacturer by the Register as
the manufacturer of particular materials, and obtaining of
the relevant Register document, i.e. Recognition Certi-
ficate for Manufacturer (initial application), or

reissue of Recognition Certificate for Manufacturer
due to its approaching expiry, or

reissue of the previously issued Recognition Certi-
ficate for Manufacturer due to its cancellation after the
validity period has expired, and due to other reasons as
well.

The application is drawn up by a manufacturer in an
arbitrary form and may additionally contain information
on financial guaranties of payments for the Register
works associated with issue or reissue of Recognition
Certificate for Manufacturer.

In case of initial survey, the application and its
enclosure in copy, as well as the results of its review are
forwarded to the RHO by the location covering the
manufacturer in its activity area.

When Recognition Certificate for Manufacturer is
renewed, the application and the data on the changes
occurred or absence thereof are submitted to the RHO
jointly with the decisions taken by the location and the
results of the works performed.

The application and relevant enclosure in the scope
mentioned above may also be submitted directly to the
RHO by the manufacturer. In case the application is
submitted after it has been reviewed by the relevant
Register location, though, this may simplify and save
time for documentation review by the Register.

All the information and data submitted by the
manufacturer for its recognition and issue/reissue of
Recognition Certificate for Manufacturer are considered
as strictly confidential and cannot be disclosed to any
third party without a preliminary manufacturer's agree-
ment in writing.

2.1.2.2 Enclosures to the application.

Concurrent with the application, the following
documentation is generally submitted to the Register:

brief description of production;

description of a testing laboratory;

information on the quality control system in place;

data confirming quality of the material submitted for
approval;

recommendations for performance of production
operations at the manufacturer consuming materials;

program of check tests;

documentation for materials supply.
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At the discretion of the Register, the relevant additional
information may be required in case production processes,
test procedures, original and final materials, etc. are applied
other than those specified in the rules.

The requirements for documentation in production
of rolled steel (major part of technical supervision
activities regarding materials) are given below as
recommended for practical use.

The range and details of those requirements provide
a general idea of the amount and contents of the
documentation to be submitted if any other materials and
processes for their manufacture are applied.

2.1.2.2.1 Production description.

2.1.2.2.1.1 Manufacturer’s name and address, shops
location, key symbols consistent with a plan, shop
dimensions, the type and annual volume of products for
shipbuilding and other purposes (as far as feasible).

2.1.2.2.1.2 Production means:

brief description of the production process;

origin and stowage of original materials (charge);

stowage and storage of finished products;

regular control equipment and devices used in
product manufacturing.

2.1.2.2.1.3 Production:

production process and capacity of the relevant
equipment (of steel furnaces and/or a converter);

original materials in use (charge materials);

deoxidation and alloying (if used);

treatment in manufacturing (desulfurization and
vacuum treatment, if any);

casting method (in manufacturing of rolled steel, an
ingot or continuous casting. If continuous casting is used,
the information is submitted on the casting machine type,
casting practice, methods preventing oxidization, segre-
gation control and non-metallic inclusion control,
electromagnetic stirring of molten metal, soft reduction,
etc.);

ingot or slab dimensions and weight;

surface treatment of ingots or slabs (cutting of an
ingot head and removal of surface defects using flame
cleaning).

2.1.2.2.1.4 Treatment and rolling:

furnace types and heating modes;

rolling (relation between slab/bloom/billet dimen-
sions and a final product thickness, heating temperatures
for ingots/slabs, during rolling and its completion);

descaling during rolling;

capacity of the rolling mill.

2.1.2.2.1.5 Rolling schedules.

For semi-finished products supplied after controlled
rolling (CR) or thermo mechanical treatment (TM), the
following additional information shall be submitted:

description of a rolling process, and draughting
schedules;

temperatures of steel normalizing, recrystallization
and Ar3, and methods used in steel treatment;

standards for parameters controlled in steel rolling
depending on the steel grade and thickness (the
temperature and thickness at the beginning and end of
passes, an interval between passes, percent reduction, a
temperature range and rate during accelerated cooling of
metal (if used) and available techniques for monitoring
the above parameters);

calibration of measuring and recording equipment;

methods of antiflake treatment.

2.1.2.2.1.6 Heat treatment:

type of furnaces, their temperature capacity, record-
ing of parameters in performance of heat treatment;

accuracy and calibration of devices for temperature
control and maintenance;

method and regimes of heat treatment.

2.1.2.2.1.7 The type of semi-finished products
(sheets/plates, sections, coiled rolled products, etc.),
material grades (brands), thickness range and/or other
dimensional parameters, main mechanical characteristics
of material:

permissible content of chemical elements including
the content of micro alloying and grain-refining
elements, as well as of impurities depending on the
material grade (brand); if the content of chemical
elements depends on dimensions (rolled product thick-
ness, forging dimensions, etc.) and conditions of its
supply, the relevant deviations shall be documented;

if necessary, the maximum permissible carbon
equivalent C,, determined by the formula specified in
3.2.2, Part XIII "Materials" of Rules for the Classifica-
tion and Construction of Sea-Going Ships;

maximum P, (in the same item) determined for
high-strength steel having the carbon content below
0,13 % if required by the above Rules.

2.1.2.2.1.8 If a part of the production process has
been delegated to a different production or manufacturer,
the Register shall be duly notified.

To obtain the Register approval for production of
products like slabs, blooms and billets, the information
according to 2.1.2.2.1.1 to 2.1.2.2.1.3, 2.1.2.2.1.7,
2.1.2.2.2 to 2.1.2.2.4 (data on chemical analysis and
surface quality) shall be submitted to the Register.

2.1.2.2.2 Testing laboratory.

The following information shall be submitted along
with the application:

list of the manufacturer’s laboratory equipment for
performance of chemical analysis, mechanical tests,
metallography, non-destructive testing, etc.;

systems and devices for the relevant calibration of
the above equipment;

test procedures used by the manufacturer laboratory;

certificate/regulations for the testing laboratory,
protocol forms;

quality control system, a system for identifying test
samples with samples and the metal of semi-finished
products these specimens were made thereof;
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personnel's qualification.

2.1.2.2.3 Information on the quality control system
applied at the manufacturer’s:

schemes of production organization and the quality
control system in place at the manufacturer’s;

staff of workers;

staff of employees and organization of the quality
control location;

information on the qualification of personnel
involved in works ensuring product quality;

list of procedures for ensuring product quality
control;

description of the quality system (control scope and
frequency, identification of materials at different stages
of production, tests, during product supply, etc.);

certificate of conformity with ISO 9001 or 9002, if
any;

system of internal audits;

approval of the quality system by a competent
organization or classification society, if any;

certificates of production approval by other classi-
fication societies, if any.

2.1.2.2.4 Information confirming quality of the
material applied for approval:

statistics on chemical analysis and mechanical tests
for the last year. If practicable, the report is therewith to
contain the data on material of the same grade/brand and
dimensions which is offered for the Register approval or
on the material which is close in a chemical composition,
production technology, mechanical or other properties.
To be specified are sample size, the frequency of ladle
sampling and the chemical analysis of finished rolled
products, the scope of mechanical tests (batch size,
sampling locations and the number of samples and
specimens). The data on C,, or P, shall be provided for
hull structural steel.

The chemical analysis data shall contain all the
elements, the refining grain ones inclusive, specified in
rules and specifications.

The data on rejection, statistical data on internal defects,
surface condition and dimensions may be called for.

The statistical data shall demonstrate manufacturer’s
capabilities to make products in compliance with the
requirements specified.

2.1.2.2.5 Recommendations for performance of
production operations at the manufacturer consuming
materials:

bending and welding of CR or TM conditioned hull
structural steel (recommendations for hot and cold
bending, if needed, additionally to handling steel at
shipyards or manufacturers’; minimum and maximum
values of energy per unit length if different from typical
values for shipyards and manufacturers (15—20 kJ/cm)).

If a part of the production process has been delegated
to a different production or manufacturer, the Register
shall be duly notified.

2.1.2.2.6 Program of check tests.

2.1.2.2.6.1 The objective of tests is to confirm
compliance of the chemical composition, mechanical and
special properties of the material with the Register
requirements at production technology used by the
manufacturer.

The tests shall be witnessed by the Register
representative according to procedures meeting the
requirements of Section 2, Part XIII "Materials" of Rules
for the Classification and Construction of Sea-Going
ships.

The program shall be agreed with the Register prior
to the test commencement.

Where test performance is impossible at the
manufacturer’s, the relevant tests shall be carried out in
a laboratory recognized by the Register.

2.1.2.2.6.2 In an initial survey or equivalent events,
the scope of check tests is first of all determined on the
basis of the requirements in the relevant Sections and
Chapters of Part XIII "Materials" of the above Rules, as
well as of the requirements of standards or other
technical documentation allowing to assess product
quality stability at the manufacturer’s.

The tests scope for hull structural steel is specified in
1.3.5.3.4, Part XIII "Materials" of the above Rules.

The principles used to draw up the program are
applicable for elaborating test programs for the following
materials:

steel for boilers, heat exchangers and pressure
vessels;

steel pipes;

steel for structures used at low temperatures;

high strength steel for welded structures;

Z-steel,

wrought aluminium alloys;

corrosion-resistant steel.

The given provisions may also be used for drawing
up programs for other materials omitted here. Production
process specifics, special properties of materials and also
conditions of their application shall be taken into account
in such a case.

The scope of tests, type and number of tests may be
made more accurate by the Register based on the
preliminary information submitted by the manufacturer
and, when justified, during the direct survey of the
manufacturer’s.

In particular, the number of heats submitted for
testing, types of materials (semi-finished products) of
certain dimensions (thicknesses) and grades (brands)
may be reduced; on the whole, the tests may be ignored
and in so doing the provisions of 1.3.5.3.1, Part XIII
"Materials" of Rules for the Classification and Construc-
tion of Sea-Going Ships shall be taken into account.

The number of materials, heats and semi-finished
products of different dimensions (thicknesses) submitted
for tests may be increased if new production technologies
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or types of materials other than those stated after the
formal agreement of the program have been submitted or
identified.

2.1.2.2.6.3 Materials submitted for tests shall be
provided with documentation confirming compliance of
the production process with the requirements of the
documentation submitted, namely:

data on the chemical composition;

casting practice, ingot dimensions;

dimensions of slabs, forgings, billets, etc. and
finished product;

data on rolling, forging, pressing, drawing, etc.
schedule;

condition of supply, heat treatment conditions;

results of non-destructive testing conducted (if
needed);

number of a heat, batch, semi-finished product
submitted for testing;

diagram/sketch of samples cutting out and specimen
manufacture.

2.1.2.2.7 Documentation for materials supply.

Documentation for product supply (national and
international standards, specifications, other documenta-
tion, contracts and/or their supplements if supplies by
specific orders are considered at the same time) shall be
submitted.

2.1.2.3 Application review.

The review of an application is carried out on the
basis of all the information submitted according to
2.1.2.1 and 2.1.2.2. The review is performed to
determine the following:

documentary confirmation of compliance of the
submitted material properties and production technology
with the RS rules requirements;

documentary confirmation of compliance of test
procedures and acceptance tests scope with the RS rules
requirements;

documentary confirmation of maintenance of a
stable product quality level;

documentary confirmation of product conformity
with the requirements of an order (if any);

minimum amount of documentation to be approved
(when documentation approval by stamping is impos-
sible, it is considered to be recognized by the Register if
entered in Recognition Certificate for Manufacturer);

scope, dates and a place of check tests;

cost of location works to survey the manufacturer
and to determine a possibility of the work performance.

It is suggested that the location shall also assess
prospects of carrying out technical supervision of the
product specified in the application at the manufacturer’s.

As specified in 2.1.2.1, the RHO is briefly informed
of the location readiness to perform the works on the
manufacturer’s survey, of conformity of materials stated
with the RS rules requirements and shall be provided
with a test program or its draft.

2.1.3 Survey of the manufacturer.

2.1.3.1 General.

In survey, the information submitted by a manufac-
turer in the application and its enclosure regarding
manufacturer potentials, product stated and its actual
conformity with the RS rules requirements is confirmed.

If necessary due to execution of certain orders,
product conformity with the additional contract require-
ments (with standards, specifications and other specified
documentation) may concurrently be confirmed.

The survey includes familiarization with actual
production (from a stockyard to a stock room and
rejected product bay) and practical comparison of the
data with the documentation on shops, sections,
laboratories and offices of the manufacturer submitted
according to 2.1.2.1 and 2.1.2.2.

2.1.3.2 Initial survey.

2.1.3.2.1 Initial survey is carried out at a manufac-
turer’s applying to the Register for the first time or at the
manufacturer’s recognized by the Register and submit-
ting material(s) not specified in Recognition Certificate
for Manufacturer issued.

The survey in the scope equivalent to initial survey
may be carried out in the following cases:

changes or technology associated with any of the
material production processes (heat, casting, rolling and/
or heat treatment, forging, pressing, etc.) mentioned in
the RS rules;

changes of the maximum thickness (dimensions) of
materials supplied;

changes of chemical composition (composition
correction, micro alloying, etc.);

application of different equipment and means of
production used in the technological process earlier
approved by the Register (mills, thermal or other
equipment);

use of billets (slabs, blooms, etc.) supplied by
unknown manufacturers or those not recognized by the
Register.

2.1.3.2.2 The amount of documentation submitted to
the Register in initial approval of the manufacturer shall
comply with that specified in 2.1.2.

2.1.3.2.3 When the terms of issuing Recognition
Certificate for Manufacturer change, the amount of
documentation to be submitted in surveys equivalent to
the initial survey may accordingly be reduced to the
amount specified in 2.1.2.2.1.3 to 2.1.2.2.1.7, etc.

The manufacturer shall submit for the Register
examination the affected documentation in an original
and altered form, and the program of check tests.

2.1.3.2.4 The scope of surveys and tests in initial
approval is considered to be the basic and shall take into
account to a maximum extent particular features of
manufacturing products at the specific manufacturer’s.
The provisions of 2.1.2.2.6.1 and 2.1.2.2.6.2 shall be
followed to identify the above scope.
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2.1.3.2.5 In initial approval, the procedure and scope
of surveys and tests shall be agreed with the RHO.

A need to agree the procedure and scope of works
with the RHO in other cases including those equivalent
to an initial survey is determined by the relevant location.

Generally, in order to agree the procedure and scope
of tests and surveys with the RHO, the Register location
having the manufacturer’s in its area of activities,
prepares and forwards a justified statement with an
attached copy of the appropriate manufacturer’s applica-
tion (request) and documentation needed (see 2.1.2).

2.1.3.3 Survey in renewal and endorsement of
Recognition Certificate for Manufacturer.

2.1.3.3.1 In cases others than those mentioned above (see
2.1.3.2), a survey in renewal and endorsement of Recognition
Certificate for Manufacturer may follow a different procedure.

If lack of changes in the documentation submitted in
the previous audit (initial approval, endorsement or
renewal/reissue of Recognition Certificate for Manufac-
turer) is formally confirmed, the Register may omit those
documents from consideration.

If manufacturer’s requisites are changed, an appro-
priate set of documentation changed is submitted to the
Register, and reissue of Recognition Certificate for
Manufacturer is therewith carried out in accordance with
the established procedure, but the dates specified in the
initial document remain the same.

The program of check tests shall be agreed
separately.

2.1.3.3.2 The scope of a survey and tests may be
reduced if absence of changes mentioned in 2.1.3.2 is
formally stated. At the discretion of the Register location
carrying out technical supervision at the manufacturer’s,
tests may be omitted in the following cases:

with regular supplies of the product specified in
Recognition Certificate for Manufacturer under supervision
of the Register or other classification society, and with
provision of the pertinent information by the manufacturer
(a statistically processed form is preferable);

with irregular supplies of the product specified in
Recognition Certificate for Manufacturer under super-
vision of the Register or other classification society, but
with provision by the manufacturer of the pertinent
information on supply of materials close by their
parameters to those supplied and manufactured accord-
ing to similar procedures. The data on chemical
composition are to include all the elements specified
for materials being presented by the manufacturer, micro
alloying elements inclusive.

Additionally to the above conditions, the Register
location may demand data on product rejecting, internal
flaws, surface condition and dimensions.

2.1.3.4 Survey of a testing laboratory.

2.1.3.4.1 The basic provisions on a laboratory survey
are set forth in 1.5, Part XIII "Materials" of Rules for the
Classification and Construction of Sea-Going Ships.

In surveying laboratories forming part of metallurgi-
cal or other manufacturers, their activity is considered as
the integral part of a material production process and
drawing up a Register separate document, i.e. Recogni-
tion Certificate for Laboratory, is not required for them.

This document may be issued to the laboratory by its
individual application, as a rule, when orders of external
organizations are executed.

If the manufacturer cannot conduct testing of the
stated product, the tests needed shall be carried out in the
laboratory recognized by the Register.

2.1.3.4.2 In survey of the laboratory and in
familiarization with the documentation mentioned in
2.1.2.2.2, special attention shall be given to the
following:

procedure of receipt and drawing up of applications
for works performance by the laboratory;

personnel's qualification;

sampling procedure, identification in specimens
manufacture and tests;

availability of data on laboratory accreditation by
competent national or international organizations.

2.1.3.4.3 A testing laboratory passport shall contain
all the pertinent information relating to the laboratory
including requisites, the nomenclature of products and
test types and procedures, as well as data on laboratory
equipment (technical characteristics, data on condition,
dates of equipment calibration), the list of regulatory
documents, and data on the condition of spaces and
attending personnel.

2.1.3.4.4 The form and drawing up of test reports is
noteworthy. The report content for separate types of tests
may be different, but the general form shall be
standardized. Amendments and additions to the report
after its issuance may be made only in the form of a
separate document. Each report shall be provided with an
identification number, and the laboratory name, member-
ship (if the laboratory belongs to a manufacturer, its
name shall be specified), location and dates of tests
performance shall be specified therein.

The reports shall generally be signed by a person in
charge of performance of the given test type according to
effective regulations at the manufacturer’s/in a labora-
tory, and by the head of the laboratory.

2.1.3.4.5 Check tests of materials submitted accord-
ing to the application and carried out at the manufac-
turer’s shall be certified by the Register representative in
the course of surveying. Their test reports shall be
witnessed by the Register representative.

2.1.3.5 Survey of the quality control system.

2.1.3.5.1 Familiarizing with documentation (see
2.3.2.3) and surveying the quality control system applied
at the manufacturer’s, the following procedures and
formalization thereof must be in the focus of attention:

2.1.3.5.1.1 Receiving inspection. Inspection scope
and nature. Identification system for materials or
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incoming semi-finished products during their storage and
the manufacturing process as a whole.

It is necessary to ascertain that all the incoming raw
or other materials are used and processed later on only
provided the proper inspection is carried out and
documented at the manufacturer’s. The scope of supplier
inspection shall be determined.

2.1.3.5.1.2 Production management.

The stages of the technological process effecting the
quality of the finished product shall be under control
(Instructions specifying inspection and control methods;
documented criteria of quality for works performed,;
corrective actions; marking; a system for gathering, use
and storage of manufacturing parameters).

2.1.3.5.1.3 Inspection of rejected materials.

Repair, working, re-inspection.

2.1.3.6 Tests.

2.1.3.6.1 Tests shall be carried out in accordance
with the agreed program drawn up in compliance with
2.1.2.2.6.

2.1.3.6.2 Selection of semi-finished products, sam-
ples cutting out and specimens manufacturing shall be
directly supervised by the Register representative.

Dimensions of semi-finished products submitted for
testing shall be consistent with those of semi-finished
products in supplies expected (at least one of semi-
finished products shall have the maximum width,
thickness or diameter).

Test specimens shall be stamped for their identifica-
tion with the semi-finished product submitted for testing.
The cutting and manufacturing procedure, intermediate
stamping, as well as diagrams of specimens location and
samples cutting out shall be preagreed.

2.1.3.6.3 All test results shall be noted in the reports
signed by the representative of the quality control system
applied at the manufacturer’s and witnessed by the Register
representative carrying out technical supervision of testing.

The above reports form part of the set of documents
(a report) submitted to the Register by the manufacturer
as the basis for issuing Recognition Certificate for
Manufacturer.

2.1.3.7 Survey results.

2.1.3.7.1 The set of documents in the form of a
report containing all the information on manufacture and
tests of all the semi-finished products submitted for
testing is submitted to the Register for approval. The
report is drawn up in an arbitrary form, but the sections
consistent with 2.1.2.2 shall be included. The report shall
include copies of the program and the Register witnessed
test reports. The data on conditions of melting, casting,
rolling, heat treatment, etc., on microphotography and
the results of non-destructive testing, if needed, shall also
be submitted.

2.1.3.7.2 The report content shall meet the require-
ments of the RS Rules and documentation attached to the
application.

2.1.3.7.3 With the satisfactory results of tests, the
manufacture survey and consideration of the report, the
Register location carrying out the survey draws up the
Report on Inspection of Manufacturer (Form 6.3.19) that
provides the basis for issuing Recognition Certificate for
Manufacturer.

The reports and data on tests result, surveys and
technical documentation review, as well as the docu-
mentation as such, shall be kept in the location super-
vising the manufacturer during the time period set by this
location. The copies of those reports and data shall be
submitted to the RHO, unless otherwise specified.

2.1.3.7.4 Additionally to the above in 2.1.3.7.3, all
the information on the key decisions made in the course
of approval, the results of technical documentation
review shall be submitted to the RHO including the
following:

Notice (Form 25.11.01/01), in electronic format;

original information document of a firm
(Form 71.I1.01), in electronic format in case of the
manufacturer’s change of name;

draft Recognition Certificate for Manufacturer (an
initial survey) and copies of the reissued Recognition
Certificates for Manufacturer (in renewal);

copies of agreed documentation for product supply
(if any).

Recognition Certificates for Manufacturer earlier
issued to the manufacturer are cancelled and the RHO is
informed thereof.

All the decisions made on the Register locations
presentations shall be brought to the notice of the
locations concerned and manufacturers by the RHO.

2.1.4 Issue of Recognition Certificate for Manu-
facturer.

2.1.4.1 Recognition Certificate for Manufacturer
(Form 7.1.4.1), unless otherwise stated (see 2.1.3.3), is
issued by the location that surveyed the manufacturer’s.

2.1.4.2 The issued Recognition Certificate shall
contain in its Annex information on the process and
special features of material manufacture, dimensions of
semi-finished products supplied, procurement documen-
tation and, if needed, special features of product marking
(see Annex). The necessity of Annex to the Recognition
Certificate is determined by the location that prepared the
draft document in an initial survey or the document as
such in its renewal.

With Annex available, a proper entry shall be made
at the lower right corner of the Recognition Certificate
for Manufacturer form. The code of an item shall be also
given for each material in that form according to the RS
Nomenclature (Appendix 1 to Part I "General Regula-
tions for Technical Supervision" of these Rules).

2.1.5 Renewal of Recognition Certificate for
Manufacturer.

2.1.5.1 Renewal (reissue) of Recognition Certificate
for Manufacturer at a specific known manufacturer’s is



Part 111. Technical Supervision During Manufacture of Materials 15

carried out on the basis of the manufacturer’s special
survey.

Decisions on the procedure, scope and execution of
works, unless otherwise stated, are made in compliance
with 2.1.1 and 2.1.3.

The provisions of 2.2.4 shall be taken into account
when deciding on the work completion target time.

Works performance and the scope of approval
equivalent to the initial one may be agreed with the
RHO.

For renewal of Recognition Certificate for Manu-
facturer, all essential information and documentation,
unless otherwise stated, is submitted to the RHO in
compliance with 2.1.1.3 and 2.1.3.7.

2.1.5.2 Reissue of Recognition Certificate for
Manufacturer shall comply with the requirements of
2.1.4.2.

2.1.6 Endorsement of Recognition Certificate for
Manufacturer.

2.1.6.1 By the decision of the RHO and/or Register
location, a manufacturer shall confirm validity of its
Recognition Certificate for Manufacturer during the
validity period in the following cases:

inspection for defects in product use or operation,
identification of causes effecting product quality;

rejection to submit product in its manufacture and use;

unsatisfactory operation of the quality control
system,;

making changes in conditions of approval unless
preagreed with the Register;

numerous failures in tests performance;

recurring deviations from production or control
procedure, and identified degradation of product quality
stability (even with the results submitted regarding the
review of the deviations detected, and the restoration of
the Register confidence in a quality level).

Recognition Certificate for Manufacturer endorse-
ment may apply to the individual kinds of product or to
all the materials listed in the Recognition Certificate.

2.1.6.2 Everything listed in 2.1.6.1 may be con-
sidered by the Register as calling into question the intact
validity of the Recognition Certificate at a specific
manufacturer’s and therefore may be interpreted by the
parties as "occasional renewal" of the Certificate with the
relevant drawing-up of a manufacturer’s application, etc.

2.1.6.3 Additionally to the listed in 2.1.6.1, con-
firmation may be demanded when the materials super-
vised by the Register were not supplied during a period
exceeding one year after issuance, renewal or previous
endorsement of the Certificate.

If the terms of the Certificate issue and the pertinent
statistical data testifying to stability of the product quality
level remain unchanged, being formally confirmed by
the manufacturer, the Certificate may be confirmed in the
formal way (no additional tests or surveys are needed)
with due regard for 2.1.1.3 provisions.

If data on supervision of other classification societies
are lacking, statistics may contain data on similar
materials manufactured under the same technology.

2.1.6.4 In confirming Recognition Certificate for
Manufacturer, the scope of tests and surveys is
determined in each particular case and may be equal to
that of an initial survey.

Where the product mentioned in the Certificate or
the like is not produced by the manufacturer, the
Certificate can be confirmed when the relevant orders
are received. In this case, the scope of surveys and tests
may also be equal to that of an initial survey, but it shall
be consistent with the order extent and the validity period
of the Recognition Certificate.

If the Register location decides to endorse the
Recognition Certificate, the relevant statement is for-
warded to the RHO.

2.1.7 Cancellation of Recognition Certificate for
Manufacturer.

Generally, Recognition Certificate for Manufacturer
can be cancelled in the following cases:

at the manufacturer’s request;

when the product supplied by the manufacturer
shows non-conformity with the provisions of Recogni-
tion Certificate for Manufacturer issued (with the
requirements of rules and documentation entered in the
Certificate);

when the terms of the agreement for technical
supervision at the manufacturer’s are violated;

when the Certificate validity period has expired and
the manufacturer has failed to submit the relevant
application at due time (see 2.1.1.2 and 2.2.4).

Generally, the specific conditions wherein the
Certificate shall be cancelled are regulated by an
agreement on supervision concluded between the
Register and the manufacturer.

Prior to expiry of the validity period, the manufac-
turer Certificate can be cancelled by the Register location
only if agreed with the RHO.

2.2 LIST OF APPROVED (RECOGNIZED) MATERIALS
AND MANUFACTURERS

2.2.1 Manufacturers and products they supply which
meet the RS rules requirements are entered in the List of
Approved (Recognized) Materials and Manufacturers.

The List of Materials is available in an electronic
form on the Register official site and on the site for
personnel updated daily.

Recognition Certificate for Manufacturer confirms
presence in the relevant List of Materials of a specific
manufacturer and the product to be supervised by the
Register, it supplies (see 2.1).

2.2.2 The List of Materials is primarily published
with the aim to provide information on the suppliers of
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materials and products meeting the RS rules require-
ments.

The Register is interested in presenting such
information to designers, builders and other firms and
manufacturers needing it.

It is supposed that preparing orders for materials to
be supervised during their manufacture, a consumer,
guided by financial interests at least, is forced to take into
account the technical capabilities of material suppliers
enjoying the Register confirmation.

2.2.3 The List of Materials updated by the Register
shall contain the following data:

name of a manufacturer;

location of a manufacturer (postal address, tele-
phone, fax, e-mail);

product type and name;

material grade and brand.

Other information related to tests, technology,
equipments, etc. is strictly confidential and may be
provided only if agreed with the manufacturer.

2.2.4 Retaining and updating of information in the
List of Materials is carried out by the RHO on the basis
of data on issue, endorsement, reissue and cancellation of
Recognition Certificates for Manufacturer incoming
from the locations that issued the above.

Where, due to technological reasons, the Certificate
cannot be reissued by due dates, in order to retain a
manufacturer in the List of Materials, the manufacturer
shall agree the new reissue dates with the location, which
issued the Certificate, during the document validity
period, i.e. before the reissue date set. The location
reports the new reissue dates to the RHO Data Processing
and IT Support Department (the Notice with the new
endorsement/reissue date shall be forwarded). The new
endorsement/reissue date is entered in the List of
Materials. The document validity is not suspended and
the date of the next endorsement/reissue remains the
same.

Within 30 days after the endorsement/reissue date
set, if the RHO is not informed of the decision made by
the location, the notice "Not confirmed" is retained
alongside the document in the electronic version of the
List of Materials, and after 30 days, the manufacturer is
excluded from that List.

2.2.5 Concurrent with the List of Materials, databases
for each of the manufacturers at which the Register ever
carried out supervision are compiled in the RHO.

2.2.6 If Recognition Certificate for Manufacturer is
cancelled, the manufacturer may be excluded from the
List of Materials.

2.2.7 Manufacturer exclusion from the List of
Materials is executed only by the RHO decision based
on the relevant statement of the location carrying out
supervision at the manufacturer’s.

2.3 TECHNICAL SUPERVISION DURING MANUFACTURE
OF MATERIALS

2.3.1 General.

2.3.1.1 Materials subject to the Register technical
supervision during their manufacture (see 1.3.2) are
supplied by manufacturers having Recognition Certifi-
cate for Manufacturer (see 1.3.1 and 2.1) together with
Certificates of Conformity (Forms 6.5.30 and 6.5.31).

If agreed with the Register location carrying out
supervision, the manufacturer product may be supplied
with manufacturer’s certificates witnessed by the Regis-
ter representative.

2.3.1.2 The Register documents specified in 2.3.1.1
shall be mandatory supplemented with manufacturer’s
certificates or pertinent reports on material tests. The
numbers of reports or manufacturer’s certificates shall be
identified in Certificate of Conformity (Form 6.5.30).

The content of manufacturer’s certificates shall
comply with the requirements of procurement documents
and Register agreed documentation and shall permit
identification of the product supplied.

Additionally to an order number and manufacturer
and customer requisites, general information on material
(dimensions of semi-finished products, weight, brand
and grade of material, the numbers of manufacturer’s
certificates/reports) is usually given in Certificate of
Conformity issued by the Register.

2.3.1.3 Agreed with the RHO and promoted by the
location carrying out technical supervision at the
manufacturer’s, materials may be supplied with the
manufacturer’s certificates witnessed by the Register. In
this case, the latter shall be consistent with the
requirements of EN 10204-3.2 which shall be duly noted
in the certificate form.

2.3.2 Application.

2.3.2.1 The Register carries out technical supervision
in all the following cases:

.1 material is subject to the RS rules requirements,
and conformity with the requirements thereof is stated in
a contract (order) for supply;

.2 material is subject to the RS rules requirements, and
conformity with the RS rules and requirements of standards
(national, international), specifications or other technical
documentation is stated in a contract (order) for supply;

.3 material is subject to the RS rules requirements,
and conformity with the requirements of standards
(national, international), specifications or other technical
documentation is stated in a contract (order) for supply;

.4 material is not subject to the RS rules require-
ments, but its conformity with the RS rules requirements
is stated in a contract (order) for supply;

.5 material is not subject to the RS rules require-
ments, but its conformity with the requirements of the RS
rules, standards (national, international), specifications or
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other technical documentation is stated in a contract
(order) for supply;

.6 material is not subject to the RS rules requirements,
but its conformity with the requirements of standards
(national, international), specifications or other technical
documentation is stated in a contract (order) for supply;

.7 standards (national, international), specifications
or other technical documentation to be followed in
material supply are agreed with the Register;

.8 standards (national, international), specifications
or other technical documentation to be followed in
material supply are not agreed with Register.

2.3.2.2 In all the cases mentioned in 2.3.2.1.1 to
2.3.2.1.6, at the manufacturers having the valid Recogni-
tion Certificate for Manufacturer, the technical docu-
mentation for material supply is subject to examination
and approval by the Register prior to tests and survey of
the manufacturer. The relevant amendments shall be
made to that documentation according to the survey and
test results before issuing Recognition Certificate for
Manufacturer.

The following shall be taken into account:

in cases specified in 2.3.2.1.2 and 2.3.2.1.3, material
shall simultaneously meet the relevant requirements of
the RS rules, standards (national, international), specifi-
cations or other technical documentation to be followed
in supply performance (preference shall be given to the
most stringent requirements in case of different require-
ments specified in rules and documentation);

in cases specified in 2.3.2.1.4 to 2.3.2.1.6, material
shall meet the requirements of documents specified in the
contract (a standard, specification, etc.). Test procedures,
sampling, manufacture of specimens, the test scope shall
meet the requirements of Section 2, Part XIII "Materials"
of Rules for the Classification and Construction of Sea-
Going Ships. The case in 2.3.2.1.4 needs additional
instructions from material consumer (customer) regulat-
ing material parameters and stated in the contract.

Where the standards (national, international), speci-
fications or other technical requirements specified in the
contract (order) are other than those previously agreed,
technical supervision of material may be carried out after
reviewing the new requirements comparing them with
the pre-agreed ones. Where fundamental differences
occur affecting the terms of issuing Recognition
Certificate for Manufacturer, the scope of application
of the valid Certificate may be extended.

Alternatively, with due regard for 2.3.2.5, the
Register location may decide to carry out technical
supervision according to a specific contract (order).

2.3.2.3 The manufacturers not having Recognition
Certificate for Manufacturer (see 2.3.2.4), along with the
application for technical supervision performance, shall
submit the documentation for material supply to be
agreed (if not previously agreed and the validity period
of documentation approval (5 years) not expired).

Such documentation (a standard, specification,
special requirements, order, etc.) shall be reviewed with
due regard for 2.3.2.2.

2.3.2.4 The Register may carry out technical super-
vision of manufacture, and approve materials for use, which
are regulated by Rules for the Classification and Construc-
tion of Sea-Going Ships, but supplied by he manufacturer
not having the valid Recognition Certificate.

The decision on performance technical supervision
in this case shall be taken considering with the following:

the Register location shall have available the relevant
information on the manufacturer’s capacities to execute
the relevant order;

the scope of order shall be limited,;

the scope of technical supervision shall be separately
agreed with a manufacturer and, if so, to serve as a basis
for issuing Recognition Certificate for Manufacturer;

technical supervision shall be carried out according
to the separate Agreement (contract).

Information on the manufacturer’s capacity to
execute the relevant order may be based on the
following:

manufacturer and its product are known to the
location and positively assessed;

manufacturer had its Recognition Certificate for
Manufacturer non-renewed due to lack of orders;

manufacturer has the valid Recognition Certificate,
but for the product other than the one in question
(extension of the Certificate scope of application);

manufacturer is approved by other classification
societies for manufacture of product in question or the
one similar to it;

manufacturer is surveyed by the Register location,
but the scope of tests is inadequate for issue/renewal of
Recognition Certificate for Manufacturer.

2.3.2.5 In technical supervision, in order to eliminate
doubts regarding quality stability of the product
manufactured, the Register can issue additional require-
ments.

These may affect the scope of testing for the certain
kind and amount of product if compared with that
specified in Rules for the Classification and Construction
of Sea-Going Ships or in a contract, and may also include
the replacement/addition of test types and procedures.

The scope of additional requirements shall be agreed
with the manufacturer, and their results may provide a
basis for endorsement of Recognition Certificate for
Manufacturer.

The reasons given in 1.5.4 may provide a basis for
placing the additional requirements even if the cases
mentioned in the item are not formally confirmed.
Besides, the change of the tests scope and/or types may
be demanded when the results of tests being adequate to
the limit ones (close to or within the area of a tests error),
or having a very wide amplitude of the spread of values
for a common kind of product, are regularly received.
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APPENDIX
EXAMPLES OF COMPLETING RECOGNITION CERTIFICATE FOR MANUFACTURER

1301 Lam

POCCNACKHR MOPCKDR PETNCTP CYADXDACTBA
RUSSIAN MARITIME REGISTER OF SHIPPING 7.1.4.1

CBUAETEJLCTBO O INPU3HAHMN U3I'OTOBUTEJIA A9
RECOGNITION CERTIFICATE FOR MANUFACTURER

OAO «OBFBEJUHEHHA S KOMITAHU A1 «CUBUPCKHI AJTFOMUHUI»
CAMAPCKHI ®HJIHAN «CAMAPCKHM METAJITYPTHUYECKHA 3ABO/I»
] Hacrosmum ynocrosepsiercs, 4To «SIBERIAN ALUMINIUM COMPANY»

- This is to certify that SAMARA BRANCH «SAMARA METALLURGICAL PLANT»

POCCHS], 443051, CAMAPA
RUSSIA, 443051, SAMARA
npusHaercs Poceuiickum Mopckum Perictpom CynoxomcTsa kak M3roTOBHTENb:
is recognized by Russian Maritime Register of Shipping as a Manufacturer of:

TIOJTY®ABPUKATOB U3 AE®@OPMHUPYEMbBIX AJTFIOMHUHUEBBIX CITJIABOB
WROUGHT ALUMINIUM ALLOY PRODUCTS

(UIMTBI, JIACTHI, [TOJIOCOBOI ITPOKAT, ITAHEJH, ITPOGILUIH, [IPYTKH)
(PLATES, SHEETS, STRIPS, PANELS, PROFILES, BARS)

YIOBJIETBOPAIONHX TPEFO BAHUSIM YACTH X <MATEPHAJILIITPABHUT KJIACCHOHKALIVIN K
TMOCTPOKU MOPCKHX CY/I0B I10/] HA/I3OPOM PETUCTPA

IN COMPLIANCE WITH THE REQUIREMENTS OF PART XIIl ‘MATERIALS' OF RULES FOR
THE CLASSIFICATHON AND CONSTRUCTION OF SEA-GOING SHIPS UNDER THE RS SUPERVISION

Hacrosmee Ceunetenscrso ¢ IlpunokeHueM AeHCTBUTENHLHO NpPM YCIOBHH IOJHOLO BIIOMHEHHS
Tpebosanuii Poccuiickoro Mopckoro Perucrpa CynoxoncTsa:

This Certificate with Annex is granted on condition that the requirements of Russian Maritime Register of Shipping are
complied with in all respects.

Hacrosiee CeuaeTenscTBO JAEHCTBUTENBHO 110

"This Certificate is vafid until 31 SIHBAPS 2004
i
s Certificate 1s valid unti 31 JANUARY 2004
TIPH YCJIOBHH €KETOJHOTO NMOATBEPXKICHUS.
subject to annual confirmation.
31.01.2000 Ne 00.001.010

31.04.2000

e Pochkmm Mopcxoi Perucrp Cynoxoacrsa 7

, K., O.
B /Rlﬁm{‘Mannme Register of Shipping name s]g’:}‘;ﬂl{?b

ILHBIE C] 1 B NpH

"

22 .02 oo
m/
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ITPUJIOXXEHUE
ANNEX
00.001.010

kK CBHAETENBCTBY O NPU3HAHMH M3rOTOBHTENS No

("1( dopme 7.1.4.1
to 7.1.4.1

to Recognition Certificate for Manufacturer

Mepeyens o106peHHbIX H3AENHH M MaTepHANOB
List of approved products and materials

Homep CTO
uin ono6GpeHHoM
TeXIZOKYMEHTAUMH H AaTa
BLLIAYH WAH ON06peHus
No. of Type Approval Certificate
or approved technical documenta-
tion and date of issue or approval

1. TIpokaT (nmura, IHCT, MOJIOCOBOH IPOKAT)

Crnassr;
5083; 5086; 5754;

CocTosHHE MOCTABKH:
O/HII/HII2,HII6,H32/H32I;

Cmuiaser:
15305 1550; 1561; 1561H;1575;
CocTosHUE MOCTAaBKH:
O/HIII/HII2,H32/H32I

>

2. INpeccoBanubie navenu ¥ npoGwib (Mpo(HIb CIUIOIIHOM,
nMpoHITL OB, YTONOK, MPYTOK H T.IL.)
CruiaBsl:
5083; 5086,
CoCTOsHHE NOCTABKH:
O/HII/HII2;

CruiaBel;

6005A; 6061; 6082;
CoCTOAHAC NOCTABKH:

T5; T6;

CrnnaBser
15303 15505 1561; 1575;
CoCTOsHHE NOCTABKH:
O/HITI/HII2;

I'tpaBuna PC
Rules PC

ASTM B209
ASTM B221
ANSI H35

OCT 1-92041
OCT 1-92073
OCT 1-92063
OCT 1-92058
OCT 1-92059

31.01.2000

=7

e

., 1., 0., noanuce
name, signature

PC 7.1.4.1
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POCCHNCKNH MOPCKOR PETMCTP CYAOXOACTBA
RUSSIAN MARITIME REGISTER OF SHIPPING 7.14.1

CBUAETEJBCTBO O IMPU3HAHWUU VIBTOTOBUTEJIA //
RECOGNITION CERTIFICATE FOR MANUFACTURER

PR
e
1 Hactosmmuum yaocroBepsiercs, 4o
This is to certify that J1000 “OCITA3” - CTAJIb_KAHAT
JSC“OSPAZ”

302025, POCCHAA, r.OPEJI, yx PazgonbHasn, 105

302025, RUSSIA, OREL, 105 Razdolnaya str.
npusHaetcs Poccuiickum Mopckum Perucrpom CyoXoncrsa Kak U3rOTOBHTENb!
is recognized by Russian Maritime Register of Shipping as a Manufacturer of:

CTAJIbHBIE OIMHKOBAHHBIE KAHATBI
STEEL WIRE ROPES WITH ZINC COATING

VAOBJIETBOPSAIOT TPEBOBAHUAM YACTH XIII «<MATEPHAJIbI» MPABWI KJTACCHPUKAIIUN 1 MOCTPOIKH MOPCKHX
CYJOB 1 IOCTABJIAIOTCS NOJ HAJ30POM PET'HCTPA

IN COMPLIANCE WITH THE REQUIREMENTS OF PART XIII ‘MATERIALS’ OF RULES FOR
THE CLASSIFICATIION AND CONSTRUCTION OF SEA-GOING SHIPS UNDER THE RS SUPERVISION

Hacrosmee CsuperensctBo ¢ IlpunoxeHueM INeHCTBHTENILHO TPH YCIOBHHM IOJHOTO BBIMOJTHEHHS
Tpebosanuit Poccuiickoro Mopckoro Peructpa Cynoxoncrsa.

This Certificate with Annex is granted on condition that the requirements of Russian Maritime Register of Shipping are
complied with in all respects.

Hacrosmee CBuaeTenbcTBO ACHCTBUTENBHO O 01 HUIOHA 2005
This Certificate is valid until 01 JUNE 2005

NIPH YCJIOBHH €XETOJHOTO TIOATBEPKACHHS.
subject to annual confirmation.

Jlata BhLIAYM 17.05.2001 No 01.001.010

Date of issue -

) A
occuiicknii Mopckoii Perucrp Cynoxoacrsa 4,//// S /’\
ussian Maritime Register of Shippin: ., 1, o 310
pping - ,W%wﬁ’f,?} ot
age”? O //7

'ﬁe e "

P Koa 13510000

Wl 2982005, A Zo 1 o

* JlonoIHUTebHbIe CBeICHUS MPUBE,
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ITPNJIOXKEHUE .

ANNEX q( <b0pro77..1ri %
01.001.010

k CBHIETETILCTBY O NPU3HAHKHM M3rOTOBUTENA Ne
to Recognition Certificate for Manufacturer

Homep CTO
. MM 0N06pEHROMR
-Tlepeuens 0MOGPEHHBIX H3NE/MIA U MATEDHATIOB . R TEXOOKYMEHTAUHKHM H faTa
List of approved products and materials BbLI24H ANH ofoOpeHns
No. of Type Approval Certificate
or approved technical documenta-
tion and date of issue or approval
O6o3nayeHue| ' Bpemennoe
Tun Kouncrpyxims Muamerp | OGosnaueHue Conpouricrye
Mark, (Cepaeunuxu oprannueckue) | Diameter | [Tokperrus Paspeiny
Type construction mm Mark of zinc [posonokn kariara
Wire tensile strength
(core fibre) >
N/mm
JIK-P 6x19(1+6+6/7+7(1+6) 9,7-49,5 CX 1370-1770 I'OCT 14954
— JIK-P 6x19(1+6+6/6)+1 o.c. 6,9-51,0 CXK 1370-1770 I'OCT-2688
v JIK-O 1x7(1+6) 2,8-10,5 CX 1370-1770 * rOCT-3062 *
TK 1x19(1+6+12) 4,0-17,0 C,X 1370-1770 T'OCT-3063
TK 1x37(1+6+12+18) 6,4-24,0 C,X 1370-1770 rOCT-3064
4 JIK-0 6x7(1+6)+1x7(1+6) 8,2-27,5 C,X 1370-1770 I'OCT-3066
v JIK-0 6x7(1+6)+1 o.c. 3,7-29,0 C.X 1370-1770 rOCT-3069 .
y TK 6x19(1+6+12)+1 o.c 4,8-13,0 C, XK 1370-1770 OCT-3070
JIK-0 6x19(1+9+9)+1 o.c. 7,8-41,0 C,X 1370-1770 [OCT-3077 *
+TJIK-0 6x37(1+6+15+15)+1 o.c. 11,5-58,0 CXK " 1370-1770 roCT-3079
JIK-0 6x19(1+9+9)+7x7(1+6) 8,6-40,5 C.XK 1370-1770 FOCT-3081 -
JIK-O 6x30(0+15+15)+7 o.c. 16,0-53,5 C, K 1370-1770 ['OCT-3083 ¥
—_ Y JIK-3 6x25(1+6,6+12)+1 o.c. 11,5-48,5 CX 1370-1770 I'OCT-7665
v JIK-3 6x25(1+6,6+12)+7x7(1+6) | 11,5-47,0 CK 1370-1770 T'OCT-7667
JIK-PO 6x36(1+7+7/7+14)+1 o.c. 9,7-58,5 C,K 1370-1770 'OCT-7668
JIK-PO 6x36(1+7+7/7+14)y+7x7(1+6)| 10,5-57,0 CXK 1370-1770 'OCT-7669
M.C.
CTaHAapThl
[pusHaHb
1993r.

Poccuiickuit Mopckoi Peructp CyaoxoacTsa %

Russian Maritime Register of Shipping (Q)ﬁ’a?ﬁ’e Os—;gf;l(;)tlll;]{fler)

PC 7.1.4.1

— 7

zv/ﬂfwf T PR, OF =
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POCCHACKUA MOPCKOR PETCTP LYADXDACTBA
RUSSIAN MARITIME REGISTER OF SHIPPING 7.14.1

CBUJETEJHCTBO O NMPU3HAHMM VBTOTOBUTENA J<4
RECOGNITION CERTIFICATE FOR MANUFACTURER

Hacrosmum ynocrosepsercs, yTo ’ j . ‘““CV? {?
This is to certify that OAO «CEBEPCTAJIb» AR S
JSC “SEVERSTAL”

POCCHS], BOJIOTOACKAS OBXACTS, YEPEITOBEIT 162600
RUSSIA, VOLOGODSKAYA OBLAST, CHEREPOVETS 162600
npusHaerca PoccufickuM Mopckum Peructpom CymoXo[cTBa Kak H3rOTOBHTEND:
is recognized by Russian Maritime Register of Shipping as a Manufacturer of:

JIMCTOBAS CYAOCTPOHATEIBHASI CTATD
LA CHENMATLHBIX KOHCTPYKIIHH [UIABYYHX BEYPOBBIX YCTAHOBOK H MOPCKHX CTAHHOHAPHBIX ILIATPOPM
. HULL STRUCTURAL STEEL
FOR SPECIAL STRUCTURES MOBILE OFFSHORE UNITS AND FIXED OFFSHORE INSTALLATIONS

KATETOPHM D327 E32Z
GRADES: D36Z, E36Z TV 5.961-11679-98

YAOBJIETBOPSTIONIHE TPEBOBAHMSIM YACTH XTI “MATEPHAILI” IIPABILT KJIACCHOHKALIM, TOCTPOMKU U OBOPYJOBAHUSA
IUIABYYHX BYPOBBIX YCTAHOBOK M MOPCKUX CTAITHOHAPHBIX ILIAT®OPM 1 UACTH XIIT «MATEPHAJTBI» TTIPABELT
KJIACCHOHUKALIM U IIOCTPOMKH MOPCKUX CYIOB, IO HAI30POM PEIHICTPA

N COMPLIANCE WITH THE REQUIREMENTS OF PART XII «MATERIALS» OF RULES FO THE CLASSIFICATION, CONSTRUCTION AND
EQUIPMENT OF MOBILE OFFSHORE DRILLING UNITS AND FIXED OFFSHORE INSTALLATIONS AND PART XIII ‘MATERIALS® OF
RULES FOR THE CLASSIFICATHON AND CONSTRUCTION, UNDER THE RS SUPERVISION

TpokaTka: cran 2800 Maprarposka: PCD32Z, PCE32Z
mill 2800 Marking: PCD36Z, PCE36Z *

Hacrosmee Ceumerenscrtso ¢ IlpunoxenueM HeHCTBHTENbHO OpA YCIOBHH TOJIHOTO BBINOJIHEHHS
Tpebosannii Poccnitckoro Mopckoro Peructpa Cynoxoncrsa:

This Certificate with Annex is granted on condition that the requirements of Russian Maritime Register of Shipping are
complied with in all respects.

Hacrosmee CBraeTeNnbCTBO AEHCTBUTENBLHO 110 01 HoJIs 2006
This Certificate is valid until 01 JULy 2006
TIp¥ YCTIOBUH €XErOJHOr0 MOATBEPXIACHHUS.
subject to annual confirmation.
07.06.2001 01.007.010
Hata Beraauu No o
Date of issue .
T S
T I L e
Poccuiicknii Mopckoii Peructp Cynoxoacrsa L A
'\ Russian Maritime Register of Shipping ( ®., %, 0., nomnmuce
i _ name, signature

IIPOBEPEHO

L_z{w{ Otn. Od more msmee - -
Ila0yHnu A. A. % S
i YAV

e —— 770 1777
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IMPUJIOXEHUE .
ANNEX I dopme 7.1.4.1

to 7.1.4.1
01.007.010

k CBUIETENLCTBY O NPH3HAHAM M3TOTOBHTENSN No
to Recognition Certificate for Manufacturer

) B Roccnﬁcxuﬁ Mopckoii Peructp Cyaoxoactsa

Homep CTO
; Hnn onobpennoi
Tepeuens 0a06peRnEX H3NEMiE 1 MaTEPAANOB TEeXAOKYMEHTalRE ¥ JaTa
List of approved products and materials BLUIAYH AJIA 0000peHns
No. of Type Approval Certificate
or approved technical documenta-
tion and date of issue or approvat
Kareropus Crocod Merox Packacnerue, Cocrosmue TY 5.961-11679-98
BLILIABKH CTAMH Pa3IHBKE H3METBYAIONHE NOCTaBKH OpnoGperrt 18.11.98
3€PHO 31€MEHTH | (TOIIMHHA, MM)
Grade Making method Casting Dioxidation, Condition of
of steel process grain refining supply
elements (thickness, mm)
Jyrosas Cmrok
JIEKTPONEYH IC,
EAF
YHPC
CC Hopmammsanus
D327 E327 N
D36Z,E362 Al, (15-40)
Nb, V TR
or
3aKaika+oTnyck
KACTOPOJIHBIH . YHPC - T
KOHBEPTOP CC (15-40)
B.O.C. .
CC continuous casting
[C ingot casting
B.O.C., oxygen blown converter — KHC;I0pOXHBLH KOHBEPTED
E.AF, - electric arc furnace — anexrpoayroeas CTAJICILIABITBHAA [1€YH
N. normalized — sopMam3amms
[+T. quenched and tempered — 3axaixa u ornyck
T

*Rhissian Maritime Register of Shipping (Pt O Joamuce
o . name. sig 4
i b -

HPGHEPEHO ]
4
i

LY 07 Jovr omons |

PC 7.1.4.1
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3 NON-METALLIC MATERIALS

3.1 PROCEDURE FOR SURVEY OF PROTECTIVE COATINGS

3.1.1 General.

3.1.1.1 In an initial survey of ships, the following
shall be confirmed:

spaces filled with seawater and also cargo spaces of
tankers and bulk carriers are protected against corrosion
with an epoxy or equivalent coating of chemical cure
made according to the recommendations of a coating
manufacturer;

surfaces in control stations, accommodation and
service spaces, confined and inaccessible spaces (behind
panels, lining, etc.) including batten ceiling in cargo
ships, as well as open deck head surfaces have the
coating ensuring the low flame spread and not emitting
excessive quantity of smoke and toxic substances in fire;

parts, welded without removal of shop primer, have
the relevant coating;

antifouling system of the ship's hull coating does not
include tin-containing organic compounds acting like
biocides.

3.1.1.2 A shipyard shall submit to the RS for
approval a set of documentation that includes, as a
minimum, the following:

detailed agreement between the shipowner, manu-
facturer and shipyard on systems of coatings, conditions
of their application and maintenance;

list of objects to be painted with their coating
systems including the coating type and colour;

details of anodes fitting when electro-chemical
protection against corrosion is used;

list of technical data on each of the main components
of coatings;

confirmation of quality of the main coating compo-
nents and their conformity with the shipowner's require-
ments;

confirmation of a shipyard and/or its subcontractor
capability in applying the coatings specified;

instructions and standards on surface preparation
including places for quality control specified and the
relevant procedures;

instructions and standards on coatings application
including places for quality control specified and the
relevant procedures;

report forms being completed in the course of
surface preparation and coating application;

technical data of a manufacturer on safety of each
coating component and a detailed agreement between the
shipowner, manufacturer and shipyard on execution of
all the measures specified by the authorities for reducing
a health hazard and other risks;

requirements for maintenance of coating systems.

The procedure for examination and approval of
documentation is carried out in two stages. The
examination and approval of the above documentation
shall be carried out by competent surveyors of the
Register.

3.1.2 Procedure for survey of protective coatings
(Stage 1).

3.1.2.1 Recognition of manufacturer (of paints) and
approval of protective coatings.

A manufacturer shall apply to the Register with
appropriate requests for its recognition and approval of
coatings it has developed for protection of objects under
the technical supervision of the Register.

The following documents shall be attached to the
request.

3.1.2.1.1 Information on the manufacturer:

legal documents confirming the status;

organizational structure;

types of products;

information on the professional training, number and
composition of personnel, including surveyors on
painting;

availability of testing equipment and measuring
appliances for the company’s laboratory and surveyors
on painting;

quality policy;

quality manual;

procedures and instructions describing the manage-
ment of the stated products manufacture;

certificates of conformity of a quality assurance
system with the requirements of IMO 9000 series or its
national equivalents.

3.1.2.1.2 Technical documentation for paints and
coatings specified in the request:

list of technical data on each paint;

regulations on safe use of paints;

sanitary and epidemiological conclusions of the RF
State Sanitary and Epidemiological Station on paints and
coatings;

coating systems for specific objects including a state
of surface preparation, type, colour, number and thick-
ness of coating layers;

instructions and standards on surface preparation
including quality control locations and procedures;

instructions and standards on coatings application
including quality control locations and procedures;

report forms being completed in the course of
surface preparation and coating application;

instructions on operation and guarantee maintenance
of coatings;
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programs of check tests of paint and coating
specimens.

3.1.2.1.3 Test reports confirming:

for paints:

viscosity;

specific weight;

fixed residue;

volume of organic components;

ignition point;

gelling time (viability);

layers overlap time;

curing time for execution of quality control;

full curing time with due regard for the sanitary and
epidemiological conclusion of the RF State Sanitary and
Epidemiological Station;

for coatings:

tensile strength and elongation;

backing peel strength;

bending strength;

hardness;

impact strength;

wear resistance;

dielectric resistance;

temperature of thermal deformation;

coefficient of thermal expansion;

durability with due regard for operational conditions;

chemical resistance;

effect on weld quality according to the procedure
DVS 0501 (for shop primers only);

emission of smoke, toxic substances and flame
spread according to Parts 2 and 5, Annex 1 to the
IMO Resolution MSC.61 (67) (for coatings of the
interior finish of spaces only);

erosion in self-polishing of the coating at various
ship's speeds, as well as the information on absence in
the coating of tin-containing compounds acting like
biocides and on presence of other active ingredients
effecting the environment (for antifouling coatings only).

With the positive results of the above documentation
review, a survey of the manufacturer is carried out including:

determination of the actual condition of quality
system processes organization and control, including the
process of manufacturing the product stated; the quality
management system of the manufacturer therewith
confirmed by the Register or other Register-authorized
organization as complying with the requirements of ISO
9001:2000 will be acceptable;

check tests of paints and coating systems according
to the Register approved program.

With the positive results of the survey, the
manufacturer’s quality system will be recognized by
the Register, and the proper Type Approval Certificate
with a particular area of application specified will be
executed for each coating stated.

The period of validity for the above Certificate will
be three years provided the manufacturer’s quality

system is regularly supervised including the mandatory
verification of the test system that ensures control of all
characteristics of the product stated for their conformity
with the Register approved documentation.

In this case, each batch of paint is delivered to the
Register supervised objects with the manufacturer’s
documents confirming its conformity with a prototype
(reference specimen) and the copy of Type Approval
Certificate for a coating system.

If the Register recognized quality system is lacking
at the manufacturer’s, each batch of paint is to be
delivered to the Register supervised objects provided
with the copy of Type Approval Certificate for a coating
system and with the Register Certificate on the
conformity of the given paint batch with the prototype.

3.1.2.2 Recognition of manufacturers carrying out
preparatory works and painting.

The manufacturer (a builder or its subcontractor)
carrying out preparatory works and painting shall apply
to the Register with appropriate applications for its
recognition and obtaining the Recognition Certificate
which allows it to check and control the quality of steel
structures surface preparation and protective coating
application for the objects under the Register super-
vision.

The following documents shall be attached to the
application.

3.1.2.2.1 Information on the manufacturer:

legal documents confirming the status;

organizational structure;

list of works (services) offered;

information on the professional training, number and
composition of personnel, including surveyors on the
surface preparation and protective coatings application
quality control;

list of equipment including the test and measurement
means;

quality policy;

quality manual;

procedures and instructions describing the processes
for control of the work (service) stated;

programs for training technical personnel;

certificates of quality system conformity with the
requirements of ISO 9002 or its national equivalents;

information on the previous works (services).
3.1.2.2.2 Technical documentation:

instructions on surface preparation and coating
application;

instructions on the surface preparation and coating
application quality control;

check lists and report forms or other records
completed in the course of quality control of surface
preparation and coating application.

With the positive results of the above documentation
review, the survey of the manufacturer’s is carried out
including:
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determination of the actual condition of quality
system processes organization and control; the quality
management system of the manufacturer therewith
confirmed by the Register or other authorized organiza-
tion as complying with the requirements of ISO
9001:2000, will be acceptable;

demonstration of the execution of the work (service)
stated and of the proper drawing up records.

3.1.3 Procedure for survey of protective coatings
(Stage 2).

3.1.3.1 Confirmation of shipyard readiness for
preparatory works and painting.

Prior to commencement of ship construction (before
the preparation of metal rolled products), a shipyard shall
submit the completed Agreement on Painting (see
Appendix 1) to the Register.

The following documents are to be attached to the
Agreement:

confirmation from a manufacturer on its recognition
of the shop primer used by the shipyard, including
conditions of its application;

list of technical data on paints with the Register
stamp of approval (see Stage 1);

coating system for a specific object having the
Register stamp of approval (see Stage 1) submitted by
the manufacturer, and also the copy of Type Approval
Certificate confirming the scope of its application;

manufacturer’s certificates of quality (the documents
confirming the conformity of product with the require-
ments stated, and the Register issued copy of the
Certificate of Conformity for a quality system may be
acceptable);

instructions and standards on surface preparation and
coatings application including instructions on operation
and guarantee maintenance developed by the manufac-
turer and approved by the Register (see Stage 1);

instructions and standards on the surface preparation
and coatings application quality control developed by the
manufacturer and approved by the Register (see Stage 1);

copy of the quality system Certificate of Conformity
drawn up by the Register, and the copy of Recognition
Certificate (see Stage 1) confirming the competence of
the manufacturer carrying out preparatory works and
painting;

schedule of preparatory works and painting execution;

precautions in use of paints (Safety certificate for
Russian manufacturers of coatings) developed by the
coating manufacturer and duly noted by the Register (see
Stage 1), as well as the copies of sanitary and
epidemiological conclusions of the RF State Sanitary
and Epidemiological Station on paints and coatings.

Reviewing the Agreement on Painting (Appendix 1)
and the documentation attached, evidence shall be found
that the information specified in items 2 and 3 of the
Agreement complies with the requirements of the basic
documents in item 4 of the Agreement. If preparatory
works and painting are carried out according to
technological instructions developed by the shipyard
(items 3 and 4 of the Agreements), these latter shall be
additionally reviewed and approved by the Register for
the conformity with the manufacturer’s standard (items 4
and 5 of the Agreement) approved by the Register (see
Stage 1). If problems arise in the approval of the above
instructions, they shall be forwarded to the RHO.

3.1.3.2 Confirmation of coating application quality.

The Register recognized manufacturer (see Stage 1)
carrying out preparatory works and painting submits to
the Register the Final Inspection Report" (see Appen-
dix 2) which confirms the observance of the Register
approved manufacturer standard (items 4 and 5 of the
Agreement) and/or of the relevant technological shipyard
instruction (items 3 and 4 of the Agreement) in the
process of the specified coating application.

The above report witnessed by the Register surveyor
with regard to the Recognition Certificate justifies the
relevant entries to be introduced in the Register documents:

when protective coatings are applied in cargo and
ballast spaces, the coating type (epoxy) and brand are
specified in lines "Holds", "Tanks", "Ballast tanks" of
item 4 "Protection" of the Register Report (Form 6.3.2);

when protective coatings are applied in accommoda-
tion and service spaces, the paint coating systems used are
specified in line "Materials used for manufacture..." of
item 16 "Structural fire protection" of the Register Report
(Form 6.3.2);

when an antifouling coating system is applied to the
ship hull, the International Antifouling System Certifi-
cate is issued.
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APPENDIX 1
AGREEMENT ON PAINTING

(Recommended form)

AGREEMENT ON PAINTING NO.

object, area (m?)

1 General information
1.1 Name of ship
1.2 Shipowner
1.3 Shipyard
1.4 Place and duration of works
1.5 Paint/Coating manufacturer
manufacturer name, RS Certificate of conformity No.
1.6 Manufacturer of shop primer
manufacturer name, RS Certificate of conformity No.
2 Preparation of metal rolled products surface
2.1 Technological documentation
document, date of the RS approval
2.2 Work performer
name, RS Recognition Certificate No.
2.3 Shop primer
brand, type, colour, thickness (um), RS Certificate of Conformity No.
3 Preparation of welded hull structures and outfitting components
3.1 Technological documentation
document, date of the RS approval
3.2 Work performer
name, RS Recognition Certificate No.
4 Preparation of hull structures surface
4.1 Technological documentation
document, date of the RS approval
4.2 Work performer
name, RS Recognition Certificate No.
5 Coating application
5.1 Coating system
brand, type, colour, number of layers, thickness (um), RS Certificate of Conformity No.
5.2 Technological documentation
document, date of the RS approval
5.3  Work performer
name, RS Recognition Certificate No.
6 Basic documents
6.1 Technical data on key materials
document, date of the RS approval
6.2 Coating system (painting specifications) of the paint manufacturer
document, date of RS approval
6.3 Standard (instruction) of the paint manufacturer on surface preparation and coating application
document, date of the RS approval
6.4 Requirements of the paint manufacturer for shop primer used
document, date of the RS approval
6.5 Certificates of Quality of materials manufacturers
6.6 Diagram of electrochemical protection installation
6.7 Schedule of preparatory works and painting execution
6.8 Regulations for safe use of materials and confirmation of their observance by the shipyard and work performer

document, date of the RS approval
Shipyard Paint manufacturer Work performer Shipowner Register

position, full name, signature, date
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APPENDIX 2
FINAL INSPECTION REPORT ON SURFACE PREPARATION FOR PROTECTIVE
COATNG APPLICATION

(Recommended form)
FINAL INSPECTION REPORT NO.
on surface preparation for protective coating application

object, area (m?)
1 General information
1.1 Name of ship
1.2 Shipowner
1.3 Shipyard
1.4 Place and duration of works
1.5 Coating system

brand, type, colour, number of layers, thickness (um), RS Certificate of Conformity No.
1.6 Paint/Coating manufacturer

manufacturer name, RS Certificate of conformity No.
2 Preparation of metal rolled products surface
2.1 Work performer

name, RS Recognition Certificate No.

2.2 Abrasive

brand, type, manufacturer, RS Certificate of Conformity No.

2.2.1 Size 2.2.2 Copper 2.2.3 0Oil 2.2.4 Dust 2.2.5 Moisture
2.2.6 Water-soluble impurities, mS/m 2.2.7 Storage conditions

2.3 Surface preparation

2.3.1 Fresh water washing 2.3.2 Degree of cleaning

2.3.3 Roughness, um 2.3.4 0il 2.3.5 Dust

2.3.6 Water-soluble impurities, mg/m?
2.4 Environmental conditions in works performance

temperature (of air and steel), humidity, dew point

2.5 Shop primer

brand, type, colour, thickness (um), RS Certificate of Conformity No.
2.5.1 Manufacturer

name, RS Certificate of Conformity No.
3 Preparation of hull structures and outfitting components
3.1 Work performer

name, RS Recognition Certificate No.
3.2 Working of sharp edges 3.3 Dimension of openings (cutouts)
3.4 Condition of welds and the adjacent zone
3.5 Fitting of outfitting components and protectors
4 Preparation of hull structures surface
4.1 Work performer

name, RS Recognition Certificate No.

4.2  Abrasive

brand, type, manufacturer, RS Certificate of Conformity No.

4.2.1 Size 4.2.2 Mohs' hardness 4.2.3 Copper 4.2.4 0Oil
4.2.5 Moisture 4.2.6 Dust 4.2.7 Water-soluble impurities, mS/m
4.3 Surface preparation
4.3.1 Fresh water washing 4.3.2 Degree of surface cleaning
4.3.3 Degree of defects and welds cleaning
434Dust— 435 0il 4.3.6 Way of abrasive removal
4.3.7 Water-soluble impurities, mg/m? 4.3.8 Antifouling system removed, %
4.4 Environmental conditions in works performance (75, — T 4, >3°C)

Nos. arameters Minimum value Maximum value

44.1 Date/Time

442 Air temperature (Tair), °C

443 Air humidity (RH), %

444 Steel temperature (75,), °C

445 Dew point (T,), °C




5 Coating system application

Nos. Object Paint and operation | Environmental conditions (7, — 7 4.,~>3°C) Thinner, % Paint Batch No.

name* consumption, | and paint colour
Minimum Maximum
Date Time Air Steel T dgew Date Time Air Steel Ty,
T, °C | RH, % | T, °C T °C | RH, % | Ten °C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1

2

3

4

7

*) List of operations: application of shop primer, strip and basic layers of anticorrosive and antifouling coatings; curing of each coating layer and heat treatment of the finished coating.
5.1 Work performer
name, RS Recognition Certificate No.

6 Thickness of finished coating

Nos. Coating name* Thickness, pm

Specified Actual
Wet layer Dry film Wet layer Dry film
Minimum | Nominal Maximum Minimu Maximum Minimum Average Maximum

1 2 3 4 5 6 7 8 9 10 11

1

2

3

4

7

*) List of coatings: shop primer; basic and common layers of anticorrosive and antifouling coatings.

7 Coatings defects 7.1 Runs 7.2 Sags 7.3 Orange skin 7.4 Craters 7.5 Fisheye

7.6 Wrinkling
8 Degree of cure

7.8 Film dirt
9 Continuity of coating

7.7 Nonuniform gloss

equipment, results and standard equipment, results and standard

The works have been carried out in accordance with the shipyard technical documentation

document

Approved by the RS

The Report has been executed by the painting surveyor of the manufacturer

manufacturer RS Recognition Certificate No.
The undersigned confirms the validity conditions of the RS Recognition Certificate No.
Painting surveyor RS Surveyor

signature, full name, date signature, full name, date and seal

SIDIIIDIN JO 24MIODNUD P SULINT UOISIALDANG [DITUYIA] “[]] D]
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4 WELDING. REGULATIONS FOR WELDERS' CERTIFICATION

4.1 GENERAL

4.1.1 The approval test for welders is the mandatory
procedure used by the Register to confirm the skill of
welders engaged in manufacturing objects being under
the Register technical supervision.

4.1.2 Welder Approval Test Certificate
(Form 7.1.30) is the document verifying that a particular
welder meets all the requirements specified in Section 5,
Part XIV "Welding" of Rules for the Classification and
Construction of Sea-Going Ships and in this Section.

4.1.3 Successful passing theoretical and practical
examinations by a welder provides the basis for issuing
Welder Approval Test Certificate.

4.1.4 The procedure for welder's tests performance
and issuance of Welder Approval Test Certificates shall
comply with the requirements of Section 5,
Part XIV "Welding" of Rules for the Classification and
Construction of Sea-Going Ships and the requirements
given below.

4.2 REQUIREMETNS FOR WELDERS' CERTIFICATION
PROCEDURE AND ARRANGEMENT

4.2.1 Welders’ approval tests shall be performed in a
centralized way by the manufacturer-employer's request
in the certification centres whose competence has been
verified by the Register.

4.2.2 The certification centers may be established at
manufacturers’, educational institutions, specialized or-
ganizations and institutions having qualified welding
specialists and training and testing base needed for
welders' training and testing.

4.2.3 The structure of the certification centre shall
provide the presence of the following key components
ensuring its functioning:

management;

qualification panel;

administrative personnel to ensure the performance
of all types of tests, and equipment functioning;

main and auxiliary production equipment for
practical tests performance;

equipment, tools and measurement means for the
performance of welded joints testing;

premises for practical and theoretical tests of
welders.

4.2.4 The standing qualification panel is the working
body of the certification centre that directly conducts
welders' certification.

The Register surveyor carrying out the technical
supervision of test performance is the member of the

qualification panel and shall be present during perfor-
mance of all types of tests verifying results thereof.

4.2.5 In survey of the certification centre to confirm
its competence, the Register surveyor shall carry out the
following:

.1 review the Regulation on the certification centre
with appendices (with positive results, the stamp "DULY
NOTED" is put on it);

.2 review and approve the program of theoretical
training and the list of examination paper questions (to be
stamped "APPROVED");

.3 review and approve the programme of welders'
practical tests performance (to be stamped "AP-
PROVED"), as well as the forms of welding procedure
specifications completed for practical tests performance
(to be signed by the surveyor and witnessed with a
personal stamp);

.4 survey the material base including:

process of preparation of test assemblies for welders'
practical tests (plates and pipes);

organization of storage and issuance of welding
consumables for practical tests (the availability and
technical condition of heating furnaces, heat chambers
and heating cabinets for storage);

organization of the preliminary check of welding
consumables quality prior to their issuance for tests (the
availability of a press for T-shape test specimens fracture,
the availability and serviceability of an instrument for
checking the eccentricity of electrode coatings, equip-
ment for measuring the moisture content of electrode
coatings and fluxes, or for checking diffusion hydrogen
content in weld metal, etc.);

check the availability and functioning of equipment
for back chipping (gas-arc gouging, cutting-out with an
abrasive tool or mechanical gouging);

check the availability and functioning of equipment
for the non-destructive examination of welded joints
(ultrasonic, radiographic, magnetic powder and dye

penetrant examination).
Note. When the examination of welded joints is carried out by
external organizations, an illuminator for radiographs inspection shall
be available in the certification centre;

check the availability of instrumentation for the
examination of welded joints by visual inspection and
measurements (reports of instruments calibration shall be
checked);

check the availability and functioning of equipment
for mechanical testing of welded joints (reports of test

machines calibration shall be checked).

Note. When welders are qualified for stainless steel welding,
the equipment for performance of intercrystalline corrosion tests and
the analysis of a ferritic component content in weld metal shall be
available;
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check the availability and serviceability of equip-
ment for practical tests performance including the survey
of stations for those welding methods which are
presented for the welders' approval test;

check the serviceability of the local (welding
stations) and general plenum-exhaust ventilation in
spaces for practical tests;

check the serviceability of instrumentation for
measurements of welding conditions parameters includ-
ing an interpass temperature (reports of calibration shall
be checked);

.5 survey the personnel qualification engaged in test
performance including the members of the qualification
panel and administrative personnel;

.6 survey the premises for the work of qualification
panel members;

.7 check the availability of checking samples of the
scientific documentation referred to in the Programs of
theoretical and practical tests (including the lists of check
questions).

4.2.6 Where the certification centre is established at the
manufacturer’s that joins structures by welding under the
Register technical supervision, and its activity is limited to
the qualification of welders of the very enterprise, the
procedure for centre recognition by the Register with the
drawing-up of proper documents may be ignored.

4.2.7 All the qualification centers engaged in training
and/or qualification of welders from external organizations
on a profit basis with or without the formation of a legal
entity are subject to the Register recognition.

Following the results of certification, the Certificate
on Form 7.1.27-1 is drawn up. In so doing, the mutual
liabilities and responsibilities of the parties are regulated
by the Agreement attached to the Certificate.

4.2.8 The welders' qualification is classified as
initial, additional, periodical and occasional.

Subject for initial qualification are welders aged
18 years and older who did not previously pass approval
tests for the welding of objects and equipment under the
Register technical supervision, who are certified as
welders and have the work experience of welding
performance according to the qualification assigned for
at least 12 months, and also have undergone the special
theoretical and practical training according to the
programs drawn up individually for each type of works
and for each type of a welding method with due regard
for the specific nature of works for which the welder
shall be qualified.

Additional qualification of welders who had under-
gone the initial qualification is carried out prior to their
approval for performance of works other than those
specified in the Welder Approval Test Certificate, as well
as after a break over six months in performance of the
relevant welding works.

All welders undergo periodical qualification to
confirm their skills and prolong the validity period of

Welder Approval Test Certificate in compliance with the
requirements of 3.6. The welders are subject to the
periodical qualification at least once in two years.

All welders undergo the occasional qualification
prior to their approval for performance of welding after
the temporary removal from work due to a poor quality
and deviations from the welding procedure. The training
period for the occasional qualification (for additional
education and training) shall be at least a month since the
date of being removed from the work.

In additional, periodical and occasional qualification,
the special theoretical and practical training extent is
established by the qualification panel and shall be
individually agreed with the Register.

4.2.9 For the welders' approval testing by the
Register, the manufacturer administration shall send to
the Register regional location performing supervision of
welding works at the manufacturer’s an application in
which the following shall be specified:

name and address of the certification centre where
the welders will be qualified;

list of the workers to be qualified with their (for
every worker) full names, year and place of birth, place
of work, speciality and job skill, experience in the work
to be qualified for;

copies of documents to confirm the job skill of the
workers in the type of the work to be qualified for;

welding method, welding positions and other
particulars needed for the qualification and completion
of the Welder Approval Test Certificate;

guarantees of payment for the Register services
according to the current rates.

Note. If the payment for the Register services, in accordance
with the Agreement concluded (see 4.2.7), is carried out through the
certification centre, the application for work performance may come
directly from its Administration.

4.3 DEFINITIONS, TERMS AND SYMBOLS USED
IN WELDERS' APPROVAL TESTING

4.3.1 Definitions and terms.

Certification is a combination of actions to
determine the skill level of a welder with a view to
ascertain the possibility of his approval for performance
of the specific type of welding works.

Certification panel is a team of certification
centre specialists that is responsible for the organization
of works and the reliability of the results on welders'
certification.

Certification centre is a competent body
authorized by the Register for performing tests on
welders' certification according to the requirements of
the RS rules.

Approval test is a special procedure providing
the determination of a welder's skill through his
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certification and the issuance of an official document, i.e.
Welder Approval Test Certificate for verifying permis-
sion to perform welding in objects under the Register
technical supervision within the range of approval
specified by the Certificate.

Range of approval is the extent of welder's
skill recognition by the Register basing on the tests
carried out in certification.

Test specimen is the part of a test piece used
for performance of destructive tests.

Test piece is a welded assembly used in practical
tests for welder's certification.

Welder is a person performing the welding of
metals. It is a collective term for a manual welder who
welds by hand in different ways and for a welding
operator who operates semiautomatic and automatic
welding sets.

Welder Approval Test Certificate is
the Register document verifying that a particular welder
has successfully passed the approval test in the scope of
the RS rules requirements and is approved for welding in
structures under the Register technical supervision,
within the range of approval specified by the Certificate.

4.3.2 Symbols relating to welding procedure and
welding consumables.

4.3.2.1 The welders' approval testing is carried out
separately for each of the following welding processes
(numerical symbols comply with ISO 4063):

111 = manual metal-arc welding with covered
electrode (SMAW or MMAW);

114 = flux-cored wire metal-arc welding without gas
shield (FCAW);

121 = submerged arc welding with one bare-wire
electrode (SAW);

131 = metal-arc inert gas welding (MIG);

135 = metal-arc active gas welding (MAG);

136 = flux-cored wire metal-arc welding with active
gas shield (FCAW);

137 = flux-cored wire metal-arc welding with inert
gas shield (FCAW);

141 = tungsten inert gas arc welding (TIG) with or
without filler wire;

15 = plasma arc welding;

311 = gas (oxy-acetylene) welding;

73 = gas-arc welding;

72 = electroslag welding.

4.3.2.2 The welders' approval testing is carried out
separately for each of the below listed welding processes
which vary in the degree of welder's labour mechaniza-
tion:

MW = manual welding wherein wire feed and the
movement of a welding gun along and across the weld
are carried out by the welder (by hand);

SA = semiautomatic welding wherein wire feed is
mechanized, but the movement of a welding gun along
and across the weld is carried out by the welder;

A = automatic welding wherein the processes of wire
feed and welding gun manipulation are automated and
carried out without welder's direct participation.

4.3.2.3 To specify the range of approval according to
the results of welders' practical tests, covered metal
electrodes are subdivided by the covering type as follows
(letter indexes comply with ISO 2560 and EN 499):

A = acid (oxidizing) covering;

B = basic covering;

C = cellulose covering;

R = rutile covering;

RA (AR) = mixed rutile-acid covering;

RB = mixed rutile-basic covering;

RC = mixed rutile-cellulose covering;

RR = rutile thick covering;

S = other (special) types of coverings.

4.3.2.4 For designation of the composition of the
shielding gas used for welders' practical tests, the
alphanumeric indexes unified with EN 439 and given
in Tables 4.3.2.4-1 and 4.3.2.4-2 are used.

Table 4.3.2.4-1

Classification of shielding gases for arc welding and cutting according to EN 439

Composition designation Content of components, vol. % Usual scope of
. . o application (by
Group Code No. Oxidizing Inert Reducing Low-active welding methods)
CO, 0, Ar He H, N,
R 1 — — Base'? — >0—15 — 141, 15, protection
2 — — Base'* — >15—35 — of the weld root
1 1 — — 100 — — — 131, 137, 141, 15
2 — — — 100 — — protection of the
3 — — Base® >0—095 — — weld root
Ml 1 >0—35 — Base'” — >0—35 — 135 and 136
2 >0—5 — Base!*? — — —
3 — >0—3 Base'” — — —
4 >0—35 >0—3 Base'? — — —
M2 1 >5 25 — Base'” — — — 135 and 136
2 — >3 —10 Base'? — — —




Part 111. Technical Supervision During Manufacture of Materials

33

Table 4.3.2.4-1 — contunued

Composition designation Content of components, vol. % Usual scope of
- . o application (by
Group Code No. Oxidizing Inert Reducing Low-active welding methods)
CO, 0, Ar He H, N,
3 >0—5 >3 —10 Base'? — — —
4 >5—25 >0—38 Base'? — — —
M3 1 >25—50 — Base'” — — — 135 and 136
2 — >10—15 Base'? — — —
3 >5—50 >8—15 Base'? — — —
C 1 100 — — — — — 135 and 136
2 Base >0—30 — — — —
F 1 — — — — — 100 protection of the
2 — — — — >0—50 Base weld root
! Helium may replace up to 95 % of argon. The helium proportion is indicated by an additional code index after the composition
designation according to Table 4.3.2.4-2.
2 The approval is valid only for mixtures of shielding gases with the similar or higher content of helium relative to the nominal composition
of the mixture in approval tests.
In use of the gas mixtures ignored in the Table, they are designated by an index S followed by a composition interpretation. The approval is
valid only within the nominal composition of the mixture used in the approval tests.

Code indexes for helium-containing R and M groups

Table 4.3.2.4-2

Code index Helium content in gases mixture, vol. %
[€)) >0—33
?2) >33 — 66
3) > 66 — 95

4.3.2.5 For designation of the flux type used for
welders' practical tests, the letter indexes unified with
EN 760 which identify a manufacture method are used:

F = fused flux;

A = sintered (ceramic) flux;

M = mixed fluxes (various types of mechanical
mixtures and sintered fluxes).

4.3.2.6 For designation of the flux composition used
for welders' practical tests, the letter indexes unified with
EN 760 may be used according to Table 4.3.2.6.

Table 43.2.6

Classification of welding fluxes by the chemical composition of
constituents according to EN 760

Index Flux Chemical composition

Constituents Limit of
constituent, %

MS Manganese- MnO+SiO, Min 50
silicate CaO Max 15
CS | Calcium-silicate Ca0+MgO+SiO, Min 55
CaO+MgO Min 15
ZS |Zirconiums-silicate] ~ ZrO,+SiO,+MnO Min 45
ZrO, Min 15

Table 4.3.2.6 — continued

Index Flux Chemical composition
Constituents Limit of
constituent, %

RS Rutile-silicate TiO,+Si0, Min 50
TiO, Min 20

AR | Aluminate-rutile Al,O3+TiO, Min 40
AB | Aluminate-basic | Al,03;+CaO+MgO Min 40
AlLO4 Min 20

CaF, Max 22

AS [Aluminate-silicate] Al,0;+Si0,+ZrO, Min 40
CaF,+MgO Min 30

710, Min 5

AF Aluminate- AlL,O5+CaF, Min 70

fluoride-basic

FB Fluoride-basic |CaO+MgO+CaF,+MnO Min 50
Si0, Max 20

CaF, Min 15

Z - Any other constituents
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4.3.2.7 To designate the presence of filler involved
in weld formation, the following letter indexes are used
in welders' approval testing:

wm = welding with filler metal feed;

nm = welding without filler, i.e. the weld is formed
through the melting of base metal only.

4.3.3 Symbols relating to base metal and joint type.

4.3.3.1 The welders' approval testing according to
the results of practical tests is carried out with reference
to the groups of base metal type composition in
accordance with Table 4.3.3.1.

Table 4.3.3.1

Groups of type composition and properties of base metal

Group Type and description of materials being welded

index

W01 Carbon and low-alloyed steels having the guaranteed
yield stress of up to 360 MPa at the normal temperature
(basically, heating in welding not needed).

W02 |Chromium-molybdenum and/or chromium-
molybdenum-vanadium steels (basically, need
preheating and heat input control, as well as heat
treatment after welding).

W03 Fine-grained structural steels normalized, quenched
and tempered, as well as thermomechanically treated
steels with a yield stress of over 360 MPa at the normal
temperature, as well as similarly welded steels with a
nickel content of 2 % to 5 % (basically, need
preheating and/or heat input control).

W 04 Ferritic, martensitic and martensitic-ferritic steels with
a chromium content of 12 % to 20 %.

W11 High-alloy ferritic-austenitic and austenitic chromium-
nickel steels.

W 21 Pure aluminium and aluminium-manganese alloys. For
example, Al 99,8; Al 99,5; Al 99; Al Mn 1.

W 22 Non-heat-treatable aluminium-magnesium alloys. For
example, AIMg 1 to 5, AIMg 3 Mn, AIMg 4,5 Mn and
aluminium-silicon alloys (silumins).

W 23 Heat-treatable aluminium alloys. For example, AIMgSi
0,5 to 1; AISiMgMn, AlSiMg; AlZn 4,5 Mg 1, AlSiCu.

Notes:

1. Group indexes comply with the European Standards EN 287-1
(for steel) and EN 287-2 (for aluminium and alloys).

2. For cast aluminium alloys, the filler material is to comply with
the requirements of the RS Rules for materials of this group.

BW
butt weld

FW
fillet welg

4.3.3.2 The welders' approval testing shall be carried
out with reference to the specific type of a weld joint
coded by a group of indexes according to Fig. 4.3.3.2.

4.3.4 Symbols relating to test piece types and
welding positions.

4.3.4.1 For practical tests to approve welders, the
unified check welded joints — test pieces complying
with the instructions of Appendix 1, shall be used.
Geometric parameters and dimensions of the test pieces
shall be indicated using the following indexes:

P = plate;

T = pipe;

D = outside diameter of a pipe;

t = thickness of a plate or pipe;

Z = leg;

a = throat thickness;

L = length of a test piece;

b = width.

4.3.4.2 The welding of welded joint test pieces is
carried out in the unified welding positions complying
with the instructions of Appendix 2.

4.3.5 Coding of results of welders' approval
testing.

To make an entry in an appropriate column of the
Approval Test Certificate and in the report of practical
tests, an alphanumeric designation for conditions of
welders' practical tests performance is recommended.
The designation structure according to EN 287-1 and
EN 287-2 provides for recording the following informa-
tion blocks:

I ENENEN EN K EE KN ER

Where:

1 = rules and standard for test performance;

2 =welding method according to 4.3.2.1;

3 = test piece type according to Appendix 1;

4 = weld type (BW, FW) according 4.3.3.2;

5 = group of materials to be welded, according to
433.1;

st
single-run welding

mr
multi-run welding

B !:V:ss(slr)mb .

r
ss
single-side welding

bs
welding from both side

1
nb
welding without backing
mb
welding with backing material

gb
welding with gas backing

gg
back gouging or back grinding of welds

ng
no back gouging or no back grinding

Fig. 4.3.3.2 Coding diagram for weld type and welding details
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6 = filler (for electrodes, the covering type shall be
specified, for the rest, the presence of filler feed);

7 = test piece dimensions: plate or pipe thickness (t),
outside diameter of a pipe (D);

8 = unified welding position of the test piece in
welding according to Appendix 2;

9 = conditions of welded joint performance accord-
ing to the right of the diagram in Fig. 4.3.3.2.

Examples:

1. RS Rules, EN 287-1: 111 P; BW WO1 Bt;oPF ss nb

Explanation:

the tests are performed according to the requirements
of the RS rules and EN 287-1;

111 = welding process (manual metal-arc welding
with covered electrode);

P, = type of a test piece (butt joint of plates);

BW = butt weld;

WOI = steel group;

B = basic-covered electrodes;

tyo = thickness of the test piece metal 10 mm;

PF = vertical-upward welding;

ss = single-side weld,

nb = without backing.

2. RS rules, EN 287-2: 141 P; BW W22 wm (R3/11)
tgD120 PF ss gb

Explanation:

the tests are performed according to the requirements
of the RS rules and EN 287-2;

141 = welding process (tungsten inert gas are
welding);

P; = type of a test piece (butt joint of plates);

BW = butt weld;

W22 = aluminium alloys group;

wm = welding with filler material feed (R3/I1: R3
grade rods, shielding gas — 100 % argon);

tg = thickness of a pipe wall 8 mm;

D120 = outside diameter 120 mm;

PF = welding position (fixed pipe, horizontal axis,
vertical-upward welding from 6 to 12 hours);

ss = single-side weld with gas backing (gb).

4.4 PROCEDURE FOR APPROVAL TESTING OF WELDERS

4.4.1 General requirements for tests performance
procedure.

The procedure for welders' certification comprises theore-
tical and practical examinations by the welder to be certified.

The certification shall be started with the practical
examination. If the welder fails to pass the practical
examination, he is not admitted to other examinations
and is considered to have failed to be certified.

During the theoretical examination, the welder shall
answer at least 15 questions covering the major sections
of general and special (by profession) subjects. The

questions are selected for each welding process by the
certification panel.

In examining, the certification panel applies one of
the following methods or the combination thereof:

written verification of knowledge;

oral questioning;

computer verification of knowledge;

written description followed by a practical demon-
stration on the relevant equipment.

The examination results are assessed by the
certification panel as "Accepted/Not accepted". The
designation "Accepted" corresponds to at least 80 % of
the correct answers to the questions asked. The welder is
considered to be certified when passing both practical
and theoretical examinations.

If the welder has passed the practical examination,
but has failed the theoretical one, he is allowed to resit
the latter by an additional application within half a year
since the day of the first examination, but not earlier than
two weeks after the initial date of the theoretical
examination. In case of reoccurring negative result of
the theoretical examination, the welder is considered to
have failed the certification.

4.4.2 Requirements for practical tests procedure.

4.4.2.1 Welders' practical tests are performed by
welding the check welded joints given in Appendix 1.

The performance of the welding of check test pieces
shall be witnessed by at least three members of the
certification panel:

one certified welding engineer;

one representative of the technical control service
having the qualification level permitting him to make
conclusions on the control results through visual
inspection and measurements;

one Register representative.

4.4.2.2 Prior to the welding, an identification number
registered in the test report is stamped on test pieces of
welded joints.

The assembly of joint parts for welding is carried out
by the welder to be certified. The welding of the test
piece is allowed by the certification panel member after
accepting the quality of assembly for welding.

The certification panel can discontinue the practical
examination if the welder has violated the welding
conditions and procedure or it is obvious that he is
unable to weld the test piece in accordance with the
requirements of a specification and the RS rules.

4.4.2.3 In the performance of practical qualification
tests for welders' approval testing, the welding shall be
performed on the basis of the Welding procedure
specification (of a manufacturer) of an established
pattern which is completed in accordance with the actual
conditions of welding under production conditions. The
following requirements shall be fulfilled:

test pieces shall be welded using the welding
processes applied in manufacture;
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filler material shall be consistent with the peculia-
rities of the welding process and position;

structural components of edge preparation for
welded joints of the test pieces for tests performance (a
groove angle, root face, root gap) shall be representative
for those used in manufacture;

test piece dimensions shall be stated in the
Specification and comply with the requirements of
Appendix 1;

welding equipment shall be of the same type as that
used in manufacture;

test pieces welding shall be performed in the
positions and angles of pipe branch connections
normally used in manufacture;

welding conditions and the welding sequence in the
groove shall to correspond to those used in manufacture;

combination of base metal, filler and auxiliary
materials shall correspond to the conditions used in
manufacture;

welding time for the test piece shall correspond to
the standards applied in manufacture;

test piece shall have at least one stop and one re-start
in the root run and in the top capping run and shall be
identified in the inspection length to be examined; this
requirement is mandatory for manual and semiautomatic
welding;

where the pre-heat, controlled heat input are required
or the requirement for the minimum/maximum interpass
temperature is regulated for particular welded joints
(combinations of base metal and welding consumables)
in manufacture practice, these parameters of the
technological process shall be met while welding the
test pieces for the welders' approval test;

where the post-weld heat treatment is required for
particular welded joints in manufacture practice, this
operation becomes mandatory for the welder's test pieces
only in case when the test program provides for the bend
test of test specimens. For other cases, the post-weld heat
treatment of welded joint test pieces may be omitted if
agreed with the Register;

test pieces shall be unambiguously identified;

as agreed with the Register surveyor, it is allowed to
remove minor surface imperfections of internal layer
beads of the weld by grinding or any other method used
in manufacture. The removal of defects on the surface
layer, as well as the continuous grinding or gouging of
the root pass on the reinforcement side are not allowed.

4.4.2.4 The thickness of metal for the test pieces to
be welded, their diameter for testing the pipes welding
shall be specified with due regard for the actual range of
these characteristic values in accordance with the
manufacturer’s application and for the range of approval
by the Register according to the requirements of 4.5.9.

The assembly and welding of butt plate joints shall
prevent angular deformations of the welded joint
completed (its flatness).

In single-side single-run fillet welding of T-joints of
plates and pipes, the effective throat thickness of the fillet
weld a shall be within the following range depending on
the base metal thickness ¢:

0,5t<a<t at <6 mm;

a<0,5¢ at t>6 mm.

4.4.3 Types of test pieces for welders' practical
tests.

4.4.3.1 The number, dimensions and structural
elements of check test pieces for practical tests shall be
specified by the certification panel according to the RS
rules requirement depending on the range of the works,
stated in the application, for which the welder is certified.

Specifying the type of a unified test piece among
those given in Appendix 1, the requirements and
explanations set forth below shall be followed.

4.4.3.2 P, test piece is the main test piece used for
the approval testing of welders for the welding of plate
structures which, depending on the range of approval,
may be welded in various welding positions and with
various structural elements of the edge preparation.

4.43.3 The T-joint test piece P, for plates is
additional and is used in the cases specified in 4.5.5
for the approval testing of welders for the performance of
single-run fillet welds without beveling.

4.4.3.4 Butt joint test piece P; in pipes is the main
test piece used for the approval testing of welders for the
welding of pipelines which, depending on the range of
approval, may be welded in various welding positions
and with various structural elements of the edge
preparation.

4.4.3.5 P, test piece may be used for the approval
testing of welders for the single-run fillet welding of pipe
joints. The main cases of this test piece application are
specified in 4.5.5.

4.4.3.6 The unified but joint test piece Pg with a
restricting ring shall be used for the approval testing of
welders for the welding of T-, Y- and K-joints in pipes
(pipe-to-pipe or pipe-to-plate) with full or partial joint
penetration. The welding of the test piece, unless
otherwise specified, is performed in the H-LO45

position.

Note. The J-LO45 welding position for the test piece Ps may
be used if the welder's range of approval provides (according to the
application for qualification) for the downhill welding of pipeline ring
butts (from 12 down to 6 hours).

4.4.3.7 In mounting of ship's pipelines, the welding
is generally performed under conditions of the limited
access to a welded joint what makes necessary for the
welder to have the special training and relevant skill. The
presence of entry "Approved for pipe welding at limited
access" in column "Range of approval" (line "welding
position/type of test piece") of Welder Approval Test
Certificate is required when the following conditions
(independently of each other or in total) are relevant in
actual practice:
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.1 access to the welding zone is bounded in the radial
direction by the plane which is parallel to or inclined at
some angle to the pipeline axis. The boundary condition:
a minimum distance measured perpendicularly to the
pipe axis in the plane of the welded joint from the outer
pipe surface to the surface (one or more) bounding access
to the welding zone does not exceed 400 mm. The
welding positions, i.e. pipe axis orientation, shall
correspond to the range of approval;

.2 access to the welding zone is longitudinally bounded
by the surface that crosses the pipe in the immediate
neighborhood of the welded joint. The boundary condition:
a minimum distance measured perpendicularly over the
outer pipe surface from the welding line to the pipe-
crossing surface does not exceed 100 mm.

The extension of the range of approval in Approval
Test Certificate to the pipe welding at limited access
requires the mandatory performance of the welder's
practical tests on Ps test pieces. In so doing, in some
cases, if agreed with the Register, the welding of Py test
pieces may be needed only.

4.4.3.8 The test for pipe joint welding on the P test
piece supplements the welders' approval testing for the
welding of high-loaded gridwork pipe structures and
presumes the availability with the welder of the approval
test for the welding of T-, Y- and K- pipe joints of the
relevant diameter and wall thickness. This type of tests is
mandatory in the welders' approval testing for the welding
of pipe joints having the outside diameter of the branch to
be joined D, =200 mm, its wall thickness #,>12 mm and
the angle between pipe axes less than 70°.

The P; test piece dimensions recommended:

outer diameter of the main pipe D;>1,5D,;

outer diameter of the pipe being joined D, =200 mm
to 300 mm and its wall thickness 7, >20 mm.

The root run and at least four subsequent runs shall
be performed within a sector of 180° from 6 to 12 hours
position. The examination of the P; test piece is carried
out using the magnetic particle/dye penetrant method
together with the examination of macrosections. Four
macrosections corresponding to the 3, 6, 9 and 12 hour

welding positions shall be taken of the test piece.

Notes: 1. The ultrasonic examination of the P; test piece may
be carried out according to the Register separate requirement using the
additionally approved diagram and procedure of its performance.

2. For approval testing for the welding of pipe joint units having
parameters not covered by the P test piece, the performance of
practical tests on the Py test piece is considered as adequate, while for
thin-walled pipes (,<3 mm), the test pieces are various versions of
the P5 and P4 type.

4.4.3.9 The Py test piece is used for the approval test of
welders for repairing casting and forging defects. In so doing,
the specific dimensions and material for test piece manu-
facture are subject to the additional clarification by the
certification panel and individually agreed with the Register.

Note. It is recommended to combine the approval testing for
repairing castings and forgings with that for the welding of plate
structures or pipes using the same welding process and for the same
group of base metal.

4.4.4 Methods for assessment of welders' prac-
tical test results.

4.4.4.1 After welding, each test piece completed
shall be visually examined and measured. The scope of
tests using other methods is established according to the

requirements of Table 4.4.4.1.

Table 4.4.4.1
Methods of examination of welded joint test pieces in welders' practical tests
Examination method Type of check test piece
P] P3 P2 and P4 P5 and Pl) P7 Pg
3<t<12 =12 3<t<12 =12 3<t<12 =12 C; and C;|C; and Cy
Visual and measuring + + + + + + + + + +
Radiographic +1-2 +1:2 42 +1 _ L2 412 _ " .
Ultrasonic +2 42 +2 42 _ 42 42 + N _
Bend test (4| Weld root 43 _ 43 _ _ 43 _ _ — —
specimens) and top
Side bend — + — + — — + — — —
Fracture test +! +1 41 4+ 44 41 41 _ _ _
Inspection of macrosections — — — — +4 + + + —
1 pc 1 pc 3 pcs 3 pcs

Magnetic particle/dye penet- — — — — +4 — — + — _
rant
Other test methods +3 +3 +3 +3 — 45 +5 +5 — _

Notes: 1. Radiography or static fracture test shall be used, but not both.

2. If agreed with the Register, radiography may be replaced by the ultrasonic examination for welded joints of W01, W02 and W03 group
steels of 12 mm thick and over.

3. When the weld metal quality is examined by non-destructive methods (rather than by a static fracture test), the testing of transverse bend
specimens is mandatory for the slag-free methods of welding (131, 135, 141 and 311).

4. Agreed with the Register, instead of the fracture test of a weld, it is allowed to examine the welding quality using the magnetic particle/
dye penetrant method in combination with the examination of at least four macrosection.

5. For test pieces of butt welded joints of W11 group stainless steels, the weld metal may be tested for intercrystalline corrosion and a
ferritic component content by the requirement of the Register.
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Prior to mechanical testing, the remaining backing
strips, where used, shall be removed. The test piece can
be sectioned by thermal cutting or by mechanical means,
depending on the type of the material used, discarding
the first and last 25 mm of the test piece at the end of the
plates (the test pieces P; and P5).

4.4.4.2 Test pieces P, of butt plate joints.

The continuity of weld metal of butt plate joint test
pieces shall be checked by the radiographic method or
alternatively tested for static fracture. Interpreting X-ray
photographs, the plate ends 25 mm wide from each edge
may be ignored. When fracture testing is used, the plate
to be tested shall be cut into several test specimens within
the inspection length discarding the plate ends according
to Fig. 4.4.4.2-1(a). In so doing, the entire test piece
inspection length shall be tested by the bending failure of
specimens dimensioned according to Fig. 4.4.4.2-1(b). In
the case of single-sided welding without the remaining

backing strips, half of the test piece inspection length
shall be tested on specimens loaded on the face side of
the weld and the other half on the root side according to
Fig. 4.4.4.2-2.

When the weld metal quality is examined by non-
destructive methods (rather than by a static fracture test),
the testing of transverse bend specimens is mandatory for
the slag-free methods of welding (131, 135, 141 and
311). With the base metal thickness 3 mm < ¢#< 12 mm,
two root bend test specimens and two face bend test
specimens shall be tested, and with > 12 mm, four test
specimens are tested for side bend. Test specimens
dimensions and the diagram of the bend test shall be

consistent with the requirements of Fig. 4.4.4.2-3.

Note. For slag-free methods of welding, if they are technically
feasible (the thickness and type of base metal), the additional
ultrasonic examination within the test specimen inspection length for
the potential interpretation of the destructive test results is
recommended.

Test specimens for testing
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Fig. 4.4.4.2-1 Diagram of cutting-out (a) and test specimens from the test piece P,
of the butt plate joint for weld metal fracture testing (b)

a)

D

\VA

b)

A ~ A

Fig. 4.4.4.2-2 Diagram of the fracture testing root-bend test (a) and fracture testing face-bend test (b)

of the test specimens form the test

piece P; of the butt plate joint
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Fig. 4.4.4.2-3 Dimensions of test specimens form the test pieces

of the butt plate joints (P,) and butt pipe joints (P;, Ps and Pg),

and the diagram of the static face-bend test (@), root-bend test (b)
and side-bend test (c)

4.4.4.3 Test pieces P, of plate T-joints.

The continuity of weld metal of plate T-joints test
pieces shall be checked by test specimen fracture testing
according to Fig. 4.4.4.3. For test performance, the test
piece shall be out into several test specimens within the
specified inspection length discarding the plate ends 25 mm
wide from each edge according to Fig. 4.4.4.3 (a).

Agreed with the Register, the weld fracture testing
may be replaced by the examination of the weld quality
using magnetic particle/dye penetrant methods in
combination with the macrosections examination. In this
case, four macrosections, as a minimum, shall be cut out
at regular gaps of the weld length (including the places
corresponding to the stop/start operation).

4.4.4.4 Test pieces P3 of butt pipe joints.

The continuity of weld metal of butt pipe joint test
pieces shall be checked using the radiographic method or
fracture test. When the fracture test is used, the full test piece
inspection length shall be tested and to do this the test piece
shall be cut into at least four test specimens dimensioned
according to Fig. 4.4.4.4-1. If the pipe diameter is too small
for testing all the test specimens, two or more test pieces
shall be welded and tested. The inspection length of any test
specimen shall be equal to about 40 mm.

If necessary, the weld reinforcement of the test
specimen may be removed and additionally the weld
edges may be notched to a depth of about 5 mm to
facilitate fracture in the weld metal (see Fig. 4.4.4.4-1).

In the case of single-side welding without the remaining
backing, half of the inspection length of the test piece shall

Inspection length of the weld

@

Test specimens for testing

-

: |

Fig. 4.4.4.3 Diagram of cutting-out (a) and test specimens
from the test piece P, of the T-joint for weld metal
fracture testing (b)

be tested on test specimens looded on the face side and the
other half on the root side (see Fig. 4.4.4.4-2).

In the approval testing of welders and in the welding of
small diameter (D <25 mm) pipes whose test specimens
cannot be dimensioned according to Fig. 4.4.4.4-1, the
fracture testing of pipes shall be replaced by the tensile failure
testing on the test specimens according to Fig. 4.4.4.4-3.

To initiate the plane of a test specimen failure in
weld metal, the weld reinforcement on the outer side of a
pipe may be ground flush with the pipe surface. For test
specimens testing, end parts of pipes are tightly
stoppered (see Fig. 2.2.2.3 of Part XIII "Materials",
Rules for the Classification and Construction of Sea-
Going Ships) and pressurized.

In the case, when the weld metal quality is checked
using non-destructive methods, the testing of transverse
bend test specimens is mandatory for slag-free methods of
welding (131, 135, 141 and 311). With the base metal
thickness 3 mm <7< 12 mm, two root bend test specimens
and two face bend test specimens shall be tested, and with
¢t > 12 mm, four test specimens are tested for side bend. Test
specimens dimensions and the diagram of the bend test
shall correspond to Fig. 4.4.4.2-3. For the sectioning of test
pieces welded in position PF, PG, H-L045 and J-L045, test
specimens shall be taken from the weld sections corre-
sponding to different welding positions (see Fig. 4.4.4.4-1):

45° and 225° for face bend or side bend;

135° and 315° for root bend or side bend.
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a)

b)
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Fig. 4.4.4.4-1 Diagram of cutting-out (a) and test specimens from the test pieces
P;, Ps and P of butt pipe joints (b) for weld metal fracture testing;
1, 2, 3 and 4 = places for the selection of static bend test specimens
form the test pieces prepared using slag-free methods of welding.

a)

A

b)

A

Fig. 4.4.4.4-2 Diagram of fracture testing on the root reinforcement side () and o the face side (b)
for test specimens from the test piece P3, P5s and Pg of butt pipe joints

D)

3)

Fig. 4.4.4.4-3 Tension test specimen with 4 holes
for testing butt joints of small diameter pipes

4.4.4.5 Test pieces P4 of fillet pipe joints.

The continuity of weld metal of fillet pipe joint test pieces
shall be checked by fracture testing of at least four test
specimens according to Fig, 4.4.4.5. Agreed with the Register,
the fillet weld fracture testing may be replaced by the
examination of the weld quality using magnetic particle/dye
penetrant (for nonmagnetic materials) methods combined with
the macrosections examination. For this, four macrosections,
as a minimum, shall be cut out at regular gaps of the weld
length (including the places corresponding to the stop/start

operation). For sectioning of test pieces welded in position PF
and PG, macrosections shall be taken from the weld sections
corresponding to positions 0°, 90°, 180° and 270°.

4.4.4.6 Test pieces P5 and Pg for welding of butt pipe
joints at limited access.

The test pieces imitating pipe welding at limited
access to the weld shall be checked in the same manner
as in testing of butt joints P; test pieces. In so doing, one
macrosection shall additionally be taken in the area of
cutting-out within the range 225° to 270°.
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Fig. 4.4.4.5 Diagram of cutting-out (a) and fracture (b) testing
of test specimens from pipe T-joint P, test pieces

4.4.4.7 Test pieces P, for welding of pipe assembly.

Welded joints of the pipe joint assembly shall be
checked along the full weld inspection length using the
following methods:

magnetic particle/dye penetrant (for nonmagnetic
materials);

ultrasonic.

Additionally, three macrosections shall be taken
from the welded joint sections corresponding to positions
135°, 180° and 225°.

Note. The procedure for ultrasonic examination of the P, test
piece is subject to consideration and approval by the Register based
on the results of pretesting for its attestation.

4.4.4.8 Test piece Pg imitating repair of forgings and
castings.

The continuity of test piece welds C; and C,
imitating the elimination of lengthy and point defects
shall be checked over their entire extent using the
following methods:

radiographic,

ultrasonic,

examination of macrosections taken from the weld
C; (2 pes) and weld C, (1 pe).

Additionally, for materials highly prone to cracking
(e.g. forgings and castings of W03 group medium alloy
steels of the 38XH3M®A type), the magnetic particle
method may be used by the Register requirement for the
C1 and C2 welds checking.

4.4.5 Criteria for assessment of welders' practical
test results.

4.4.5.1 Assessment of welded joint quality in visual
examination and measurements.

4.4.5.1.1 General requirements.

The weld surface as such and the adjacent zone of
base metal within at least 20 mm from the fusion line
along the entire extent of a welded joint shall be
examined visually and by measurements.

The visual examination shall usually be carried out
without use of any special optical devices. In doubtful
cases, magnifying glasses of no better than 10 X
magnification may be used.

If cracks or their indications are detected in the visual
examination of a welded joint, it is recommended to carry
out the further flaw detection of a test piece using:

magnetic particle method/dye penetrant examination;

grinding of the surface followed by the chemical
cleaning with the reagent used for macrostructure detection.

A depth of undercuts, a height of scaling and
unevenness shall be checked by the comparison of welds
with standards using special templates or replicating the
surface relief. The latter is cut so that the dimension
being checked is in the notch plane. In so doing, the dips
between beads, and between the weld and base metal
shall be measured on the base of 12 mm, the scaling and
unevenness, between tops of hillocks and scales.

The measurements of welded joints shall be made in
places where deviations from the dimensions specified
may be expected. Three measurements, as a minimum, of
geometric parameters of a welded joint shall be made
within the length of the check test piece. Agreed with the
Register surveyor, multipurpose or special templates (fit/
not fit) shall be used in measurements.

4.4.5.1.2 Criteria for defects assessment.

External defects of check welded joints, considered
as inadmissible, include:

cracks of welds and the adjacent zone, faulty fusion,
burnings, blowholes, rolls, accumulation of pores and
inclusions, surfacing and non-rewelded craters and short-circuit
spots on the surface of the completed weld and base metal;

nonconformity of the weld shape and dimensions
beyond the scope of restrictions corresponding to
national standards;

individual pores over 0,1 the minimum thickness of
the parts to be welded at a thickness up to 20 mm, and
the pores dimensioned over 2,0 mm at the thickness of
parts 20 mm and over, as well as the pores of that and a
lesser size if their number exceeds 3 pcs in any weld
section 100 mm long, and 6 pcs, 300 mm long;

base metal undercuts over 0,3 mm deep at the metal
thickness up to 20 mm inclusive and over 0,5 mm deep at
the metal thickness over 20 mm. The maximum length of
a single undercut shall not be over 0,5 the thickness of
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the metal to be welded, the total extent of undercuts
therewith shall not exceed 10 % of the weld length;

shrinkage in the root of a single-side weld over 0,1
the thickness of the welded metal at the thickness of the
edges joined up to 10 mm, and 1 mm at the parts
thickness over 10 mm;

dips between beads, and also between the weld and
base metal (non-smooth transition between the weld and
base metal) over 1,5 mm.

Tolerances for weld dimensions shall be within the
scope of the Welding procedure specification require-
ments and in any case shall not be beyond the scope of
the national standard requirements.

4.4.5.2 Assessment of welded joints quality in
radiographic control.

4.4.5.2.1 General requirements for control.

The radiographic method is preferable for the control
of welded test pieces. The requirements of Table
4.4.5.2.1 for the examination sensitivity assessed with
use of the wire-type image quality indicator shall be met.

Table 44.5.2.1
Requirements for absolute sensitivity of radiographic control (the
wire-type image quality indicator is placed on the side of a
radiation source)

Radiation thickness W, mm Sensitivity (minimum visible
diameter), mm

0<W<I,5 0,05
1,5<W<2,5 0,063
2,5<W<4 0,08

4<W<6 0,100
6<W<38 0,125
8§<W<«I12 0,16
12<W<20 0,20
20<W<30 0,25
30<W<35 0,32
35<W<45 0,40
45<W<65 0,50
65<W<120 0,63

The geometric parameters of the radiographic
examination shall ensure the fulfillment of the following
requirements:

relative magnification of a radiographic thickness
within the length of one radiograph shall not exceed 6 %;

geometric unsharpness of defect images in radio-
graphs shall not exceed half the value of the examination
sensitivity;

optical density of the radiograph shall be within the
range of 2B to 3B. The optical density may be increased
up to 3,5B if an illuminator having the screen glow

luminance of at least 30000 kD/m? is used.

Note. The change of radiograph optical density in the range
from —15 % to +30 % of the value corresponding to the place of
image quality indicator installation is taken admissible.

4.4.5.2.2 Specifying permissible dimensions of
defects corresponding to the grades III and IIIA1, the
assessment of the welded joints quality according to the

radiographic examination results shall be carried out in
compliance with the requirements of 4.3 for steel welded
joints and of 4.4 for aluminium alloy welded joints of
Part XIV "Welding" of Rules for the Classification and

Construction of Sea-Going Ships.

Notes: 1. The grade III — assessed weld has no internal
defects or has:

individual gas or metallic (tungsten) inclusions, each dimen-
sioned up to 0,1 the weld thickness, but not more than 2 mm;

individual slag inclusions, each dimensioned up to 0,3 the weld
thickness, but not more than 3 mm and having an area of not more
than 5 mm?.

The average number of the above defects shall not exceed one
per the weld length of 100 mm.

2. The grade ITIA1 — assessed weld has no internal defects or has:

individual pores with the maximum diameter (0,1# + 0,55) mm,
but not more than 2,5 mm. The maximum total area of pores within
any weld section of 100 mm long to be examined shall not exceed
2t mmz;

individual slag or oxide inclusions of the maximum length up to
0,2¢ mm, but not more than 5 mm or tungsten inclusions of the
maximum length up to 0,05t mm, but not more than 0,8 mm. The
number of inclusions shall not exceed one per the weld section of
100 mm long to be examined.

4.4.5.3 Assessment of welded joints quality by
ultrasonic control results.

An ultrasonic control shall be performed according to
the national standards recognized by the Register or to the
procedures agreed. In so doing, the requirements for
standards of tolerable defects detected in the ultrasonic
examination shall be individually agreed with the Register.

4.4.5.4 Assessment of welded joints quality by static
bend test results.

In testing of welded joint test specimens for static
bend, the requirements of Table 4.4.5.4 shall be
followed. After test specimen bending for the angle
specified, no defects over 3 mm long shall be detected on
the test specimen surface. Any defects up to 3 mm long
formed on test specimen edges are ignored and omitted

in the test report.

Note. For dissimilar welded joints, the procedure for
performance and the assessment of test results are subject to special
consideration by the Register.

Table 4454
Requirements for static bend test performance

Group of base metal type composition| Propor- | Bend angle to the

tion D/a | first crack, °, min
Wo01, Wil 3 120
W02, W03, [320 < R, <490 MPa 3 120
W04 490 < R,0, <690 MPa 4 120
Ry0-,>690 MPa 5 120
(W21 and W2Icontaining Mg<3,5 % 3 180
‘W22 containing Mg over 3,5% to 6,0% 6 180
W23 7 180

4.4.5.5 Assessment of welded joints quality by
fracture test results.

4.4.5.5.1 After the performance of butt welded joint
fracture tests, the fracture surface shall be visually examined
and measured. The weld defects visible on the fracture
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surface are considered intolerable if their type, number and
dimensions do not meet the criteria specified in 4.4.5.1 for
internal weld defects in the radiographic examination.
4.4.5.5.2 In the fracture test of welded T-joints
welded by a single-run fillet weld, the absence of
intolerable internal defects including the inadequate root
penetration shall be confirmed. Minor defects like small
pores and slags may be allowed if their relative area does

not exceed 6 % of the cross-section examined.
Note. Pores and slags are considered minor if their maximum
linear dimension in the plane of failure does not exceed 0,2Z, but not
more than 2,0 mm (where Z = leg of fillet).

4.4.5.6 Control of macrosections.

Macrosections shall be made so that their working
surface covers the entire area of the weld and the part of
base metal at least 15 mm wide adjacent to the fusion
line. The reagent used for etching is to allow the clear
identification of weld and separate bead boundaries, the
fusion line, heat-affected zone and also the adjacent part
of the base metal. In inspection of macrosections, the
following is subject to control:

weld shape and geometric dimensions;

base metal penetration shape and size;

presence of base metal undercuts and of the
shrinkage in the root of a single-side weld,;

presence of intolerable internal defects in the weld
and adjacent zone within 10 mm from the heat-affected
zone boundary.

Macrosections may have defects if their type and
dimensions are not beyond the scope of the requirements in
44.5.1 and 4.4.5.2. In this case, the sum of all defect
(external and internal) projections toward a design thickness
shall not exceed 0,15¢ or 0,154, but not more than 4,0 mm
for all the groups of steels and aluminium alloys.

4.4.6 Procedure for retests performance.

4.4.6.1 In cases when the certification panel has
reliably established that the unsatisfactory result of initial
practical tests is due to the causes not associated with the
welder's skill (e.g. welding equipment faults, defects of
welding electrode coating, etc.), the welder shall be
approved for retests on the same number of test pieces. In
this case, the quality of base metal and welding
consumables, as well as the serviceability of welding
equipment shall be properly checked by the certification
panel members.

4.4.6.2 If it is established that the unsatisfactory
result of initial practical tests is attributed to the welder's
lack of skill and is due to the unsatisfactory results of the
tests on more than one test specimen, the welder may be
approved for the repeat certification after the additional
education and training totaled at least a week.

4.4.6.3 If the results of testing one of the test
specimens tested do not meet the requirements specified
for the given type of tests, the doubled number of that
type test specimens shall be prepared and tested. The test
specimens for additional tests may be selected from the

store of the available test piece or the new test piece shall
be welded under similar conditions.

4.4.6.4 The tests are assessed as satisfactory when
the satisfactory results have been demonstrated on two
additional test specimens prepared according to the
requirements of 4.4.6.3.

If the results of retests for at least one of additional
specimens are unsatisfactory, the welder fails the
practical tests and shall undergo retesting in accordance
with established procedure.

4.4.6.5 In additional bend tests of test specimens, as
well as of sections prepared from fixed butt pipe joints
(welding positions PF, PG and H-L045, J-L045 for test
pieces P; and Ps, and also test pieces P and P;), the
place on a test piece, where the test specimens were
taken, corresponding to the position of the welding sector
for which the unsatisfactory results were obtained in
initial tests, shall be retained.

4.4.6.6 In case when the scope of initial tests provided
for welding several test pieces (of one type for various
welding positions or different types), but the unsatisfactory
results were obtained only for one of those test pieces, the
retests according to 4.4.6.2 may be performed only with use
of the test piece for which the negative result was obtained.
In this case, the Register may increase the scope of retests
up to the double scope of initial tests.

4.4.6.7 With the unsatisfactory results of repeat
practical tests, the welder is considered to have failed the
certification. The welders are approved for the new
certification by the certification panel individually with
due regard for the professional shortcomings identified.
In any case, the time between the certifications for
training and acquiring the necessary practical skills shall
be at least a month.

4.5 RANGE OF APPROVAL BASED ON TEST RESULTS

4.5.1 Specifying the range of approval for Welder
Approval Test Certificate, the following parameters of a
welding procedure shall be taken into account:

welding method and process;

structure (plate/pipe) and welded joint types;

base metal class/group;

filler type;

shielding gas composition and/or flux type;

electrode coating type;

structural dimensions of a welded joint (metal
thickness, pipe diameter);

welding positions and accessibility of a welded joint
zone for production operation performance.

4.5.2 Every practical test is generally limited by the
range of approval for one welding process/method
designated by indexes according to the requirements of
4.3.2.1 and 4.3.2.2.
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The change of a welding method in the product
manufacture calls for performance of new tests on
welders' approval.

If a specific joint is welded in production by one
welder using the combination of two welding methods,
the practical approval tests may be performed as follows:

.1 a test piece is welded in testing using the
combination of two welding methods in a similar way
as in production (e.g. the root-single-side tungsten inert
gas welding without backing, groove filling-manual
welding with covered electrodes);

.2 in the approval testing, two test pieces are welded
for the separate welder's certification for each welding
method.

It must be taken into account that the use of a
separate certification option shall not result in the
reduced level of requirements for the scope of tests.
For instance, if one of welding methods, as a minimum,
is slag-free and the thickness range calls for side-bend
tests (see Table 4.4.4.1), the use of the separate scheme

rejecting that type of tests is incorrect.

Note. The welding and testing of test pieces using the
combination of two or more methods of welding by one or different
welders according to the options other than those specified in 4.5.2.1
and 4.5.2.2, are subject to special consideration by the Register.

4.5.3 The range of approval by a welding position
depending on the conditions of check practical tests

performance shall correspond to the provisions of Table
4.5.3.

Table 453
Range of approval for unified welding positions
Welding position of approval test piece Range of approval by welding positions in Welder Approval Test Certificate
Plates Pipes
Butt welds Fillet welds Butt welds Fillet welds
0° 90° | 45° Yoo feo
PA |PC|PG| PF | PE |PA|PB|PG|PF|PD|PA| PG | PF | PC | H-L045 | PB |PG|PF |PD
1 21314516789 (10f11)1213]14] 15 16 17 (18119120
P | Butt welds PA == == |x|x|—=|—]|—|x|—|—]| — — X |—|—|—
1 | (test piece PC x| *l=]l—=|—|x|*x|—|—|—|x|—|—1 x — R e el
a Py PG —|—=l*l—=—=]—|—I*x|=|—|—1—|—|— — —|——1—
t PF x|—|—|*|—|x|x|—|x|—|x|—|—|— — X |—|—|—
e PE x|—]1—|1—|*|x|—|—|—|x|—]1—|—|— — X |—|—|—
S PE+PF X |Ix|—*| *|x|x|—|x|x|—|—|—]|— — X |—|—|—
Fillet welds PA — === 1—=1*|—|——|—]——]1—| — — ———]—
(test piece PB —|—=—1—=—1*x|*|—]1——|—1—|—| — — x |—|—|—
P,) PG — == —1—1——*|—1—|—1—|—]— — —|——|—
PF —|——l——I|x|x|=]*]—|—|—|—| — — —|—|—|—
PD —|—l———I|x|x|=]—]1*|—|—|—| — — —|—|—|—
PF+PD —|————|x|x|—]* — — | — — —|——]—
P |Butt welds for] 0° rotating PA X|—|—l—]1—I|x|x|—|—]—|*|—|—]— — X |—|—|—
i pipe axis PG —|—Ix|—1—|—|—|x|—|1—]—|*|—|— — — | x|—]|—
p | angle to the fixed PF X |—|—| x| x|x|—|—|x|x|x|—|*]|— — X |—| x| x
e | horizontal 90° PC x| x|—]l—]1—I|x|*x|—|—|—|x|—|—1* — X |—|—|—
s |(test piece P3)| 45° H-LO4S| x [ x|—| x| x [ x| x|—|x|x]|x|—] % X * x |—| x| x
90°+0° PCHPF | x | x |—| x | x | x| x|—| x| x|x|—]| * * — x |—| x| x
45° JLOAS | — |— x| —|—|—|—|*x|—|—|—| x| —| — — — | x|—|—
Fillet welds ! PB |—|—|—|—|—=|x]|x|—|—|—|—|—|—]— — ===
(test piece Py)[ 2 PG |—|—|—|—|—|—|—|x|—|—|—|—|—]— — — | *|—=|—
0 fixed PF ——l—]1——Ix|*x|—|x|*x|—|—]|—|— — x |—| *| x
—_ | — | — —_ —_ — —_ — —_ —_ —_ —_ — *
90° PD X | x X X
Test piece Ps > 45° fixed |H-LO45| x | x|—| x| x | x| x|—|x|x|x]|—| % X * X |—| x| x
Test piece Ps 2[90°+0°|  fixed PCHPF | x | x|—| x | x | x| x|—|x|x|x]|—| * * — x |—| x| x
Test piece P, 3| — fixed — X | x|— x| x|x]|x|—|x]|x|x]|]—|x X X X |—| x| x
Symbols:
* indicates the welding position for which the welder is approved in the approval test;
x indicates those welding positions covered by the range of approval;
- indicates those welding positions for which the welder is not approved according to the practical test results.
Notes:
! Welding position PB for fillet pipe joints may be realized in two versions: PB, (pipe axis in a horizontal plane) and PBg, (pipe axis in a
vertical plane) according to Fig. 2 in Appendix 2.
% The welder is approved for pipe welding under conditions of limited access.
3 The welder is approved for welding of T-, Y- and K-shaped units of tubular structures including special and main components of mobile
offshore drilling units and fixed offshore platforms.
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Notes:

without backing.

* indicates details of welds performance for which the welder is approved in the approval test;
X indicates details of welds performance covered by the range of approval;
- indicates details of welds performance for which the welder is not approved.

' The range of approval for the details of welds performance specified is limited by 4.3.4a) and 4.3.4b).
2 The range of approval for the details of welds performance specified is subject to special consideration by the Register.
3 The approval for the welding of pipe joint units presumes the presence of the approval test of a welder for single-side butt welds on pipes

Table 4.5.4
Details of weld performance in tests Range of approval of Welder Approval Test Certificate
Butt welds in plates Butt welds on pipes
Single-side welding ss Welding from both sides bs Single-side welding ss
With backing | No backing nb | With gouging [No gouging ng| With backing | No backing nb
mb gg mb
Butt welds | Single-side | With backing mb
in plates | welding ss * — X — ! —
No backing nb X X X ! !
Welding from| With gouging gg X — * X ! —
both sides bs
No gouging ng x? — X * ! —
Butt welds | Single-side | With backing mb x — x? — * —
on pipes welding ss
No backing nb X X X X *
T-, Y- and | Single-side | No backing nb X X X X T-, Y- and K-
K3-shaped | welding ss shaped pipe
pipe joints joints with full
penetration
Symbols:

4.5.4 Specifying the range of approval with due
regard for the details of the weld type (see 4.3.3.2), the
requirements of Table 4.5.4 shall be followed taking into
account the following additions:

at the discretion of the Register, the approval of
Welder Approval Test Certificate for butt welds in plates
in all welding positions may be extended to butt welds on
pipes having an outside diameter of at least 500 mm
provided the other limitations on the range of approval
are met;

at the discretion of the Register, the approval of
Welder Approval Test Certificate for butt joints in plates
welded by a single-side weld in the PA and PC positions
may be extended to butt joints on pipes of an outside
diameter 150 mm and over welded in similar positions
(PA and PC) provided the other limitations on the range
of approval are met.

4.5.5 Generally, the range of approval of Welder
Approval Test Certificate for butt joints may be extended
to fillet and T-joints. The separate type of testing on the

welding of the P, or P4 test T-joint is required in the
following cases:

according to the manufacturer's application, the
welder is certified for the welding of those types of
joints only;

according to the Register separate requirement, when
the welder's production work is predominantly fillet
welding.

Note. The requirement does not apply to the fillet welding
with full or incomplete penetration when the welding V is provided.
As a rule, the approval test for the welding of such welds is
conditioned by the extension of the range of approval to the welding
of butt welds under identical conditions.

4.5.6 The practical tests performed using the specific
brand base metal of one of type composition groups
according to the requirements of 4.3.3.1 are valid for the
welder's approval test for the welding of any other steels
of that group.

The Certificate range of approval according to the
base material groups is given in Table 4.5.6-1 for similar
welded joints, and in Table 4.5.6-2, for the dissimilar
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ones. The ranges of approval specified in Tables 4.5.6-1
and 4.5.6-2 are valid only provided that the groups of
base and filler materials coincide in practical tests (i.e.
the filler and base metals have a similar chemical
composition, and the weld has properties which are close
to those of a base metal).

Table 4.5.6-1

Range of approval of Approval Test Certificate according to base
metal groups

Group of base metal used in |[Range of approval according to base]
tests metal groups
Steel W01 | W02 | W03 | W04 | W1l
W01 * — — — —
w02 X * — — —
wo3 X X * — —
W04 X X — * —
W11 x ! x ! x ! x ! *
Aluminium and its alloys W21 | W22 | W23
W21 * X —
w22 X * —
W23 X X *
Symbols:

* indicates the material group for which the welder is
approved in the approval test;

x indicates the material group for which the welder is
approved on the basis of the range of approval of the Certificate of
Approval Test;

— indicates the material group for which the welder is not
approved.

Note.

! The range of approval is valid provided that austenitic
welding consumables intended for the welding of W11 group steels
are used.

Table 4.5.6-2
Range of approval of Approval Test Certificate according to base
metal groups for dissimilar welded joints

Base metal group of check test [Range of approval according to base]
piece for practical tests metal groups for dissimilar joints
W02 W02 + WOl !
w03 W02 + WOl !
W03 + WOl !
W03 + W02 !
W04 W02 + WOl |
W04 +W01
W04 +W02 !
Wil WIIL + WOl >
W1l + W02 2
W11 +W03 2
W1l +W04 2
w21 w21 +w22'!
W22 W22 + W21 !
W23 W22 + W21 T
W23 + w2l !
W23 + W22 !
Notes:
! For dissimilar welded joints, the filler material used is to
correszpond to the group of one of the base materials being joined.
The range of approval is valid provided that austenitic
welding consumables corresponding to the W1l base material
group are used in welding.

4.5.7 Specifying the range of approval for Welder
Approval Test Certificate, the coating type for the
electrodes used for the welding of test pieces in practical

testing shall be taken into account. The unified code
designations for electrode coating types according to
EN499 are given in 4.3.2.3, and the relevant ranges of
approval of Welder Approval Test Certificate are
specified in Table 4.5.7.

Table 4.5.7

Range of approval of Welder Approval Test Certificate according
to electrode coating types

Type of electrode Range of approval according to electrode
coatings used for coating types
welding test pieces
in practical tests | A, RA | R, R, B C S
RB, RC
A, RA * — — — —
R,R,RB,RC X * — — —
B X X * — —
C — — — * —
s! — — — — *

Designations:

* indicates the covered electrode type for which the welder is
approved in the approval test;

x indicates the covered electrode types covered by the
Certificate range of approval;

— indicates the covered electrode types for which the welder
is not approved.

Note.

! The approval applies to only that specific type of electrode
coating (a trade mark), which was used in the approval test.

4.5.8 The practical tests using specific compositions
or brands of shielding gas and flux are valid for the
welder's approval test for the welding using other similar
materials. In this case, the range of approval for
Approval Test Certificate shall be specified with due
regard for the following requirements:

change of a gas composition within the range of
approval shall not result in the change of the pattern of
metal transfer in the arc gap and/or to exert an effect on
the shape of base metal penetration;

change of a flux composition within the range of
approval shall not result in the essential change of
welding and technological properties in the welding with
a wire/flux combination;

extension of the range of approval beyond the unified
groups of weld able steels, and accordingly the use of
welding consumables other than those used in the practical
tests are subject to special consideration by the Register;

in individual cases, the Register may reduce the
range of approval taking into account the details of
welding and technological properties of the fluxed and/or
shielding gases actually used in the tests.

Notes: 1. The above requirements are observed in the case
when the shielding gas composition in the practical tests of welders
and the range of approval belong to one of the groups R, I, M (M1 +
M2 + M3), C or F according to Table 4.3.2.4-1.

2. The above requirements for the flux composition and brands
are usually observed if the composition of the specific flux brand used
in the welders' practical tests and the range of approval are within the
following enlarged groups (see Table 4.3.2.6):
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silicate fluxes (MS, CS, ZS and KS);

aluminate-containing fluxes (AK, AB, AS and AF);

fluoride-basic fluxes (FB);

approval for special types of flux (Z) may usually be extended
only to that special flux (brand) which was used in the tests.

4.5.9 The range of approval of Welder Approval Test
Certificate shall be specified with due regard for the
following structural dimensions of welds:

thickness of base metal;

outer diameter of pipes to be joined;

design thickness of a fillet weld.

Each practical test for the welder's approval shall
have the range of approval according to the requirements
of Tables 4.5.9-1, 4.5.9-2 and 4.5.9-3.

Table 4.5.9-1
Material Thickness of test piece|Range of approval by
metal in tests, mm base metal
thicknesses, mm
Steels <3 from ¢ to 2t '
3<1<12 from 3 to 2¢2
t>12 from 5 and over
Aluminium and its <6 from 0,7¢ to 2,51
6<1<15 6<1<40’
alloys
Notes:

! For gas (acetylene) welding: from 7 to 1,5¢.

2 For gas (acetylene) welding: form 3 to 1,5¢.

3 With a thickness of parts over 40 mm, and individual
qualification is needed and to be recorded in the Certificate of
Approval Test and the test report.

Table 4.59-2
Material Outside diameter of [Range of approval by diameter|
pipes in tests, mm of pipes joined, mm
Steels D<25 from D too 2D
25<D<150 from 0,5D to 2D but not less
than 25
D>150 from 0,5D and over
Aluminium D<125 from 0,5D to 2D
and its alloys D>125 from 0,5D and over

Note. For hollow building structures of a box section, the
dimension D is determined by the dimension of the smallest side.

Table 4.5.9-3

Design thickness of fillet weld in
welding of test pieces, mm

Range of approval by design
thickness of fillet welds, mm

from 0,75a to 1,5a !
from 10 to 1,5a !

a<10
a=10

Note.
! For a procedure of downward welding (position PG), the
upper limit of the range of approval is limited by a value of 1,l1a.

4.6 DRAWING-UP, VALIDITY AND ENDORSEMENT
CONDITIONS OF WELDER APPROVAL TEST CERTIFICATE

4.6.1 According to the results of welders' theoretical
and practical tests, the certification panel draws up the
record on form recommended in Appendix 3.

4.6.2 The following shall be attached to the record:

the copy of the certificate of welder's qualification
and the reference of a manufacturer's personnel depart-
ment (in the initial qualification) or the copy of the
welder's certificate in other types of certification;

the copy of an educational establishment document
on welder's special training;

the copies of certificates for base material and
welding consumables;

reports, conclusions and other documents on the

results of quality control for welded joint test pieces.
Note. One record in the form of a table for a group of welders
including all the information and data specified in Appendix 3 may be
drawn up.

4.6.3 The record of welder's certification is executed
in two copies. One copy is kept in the certification centre
and the other is forwarded to the Register location
carrying out technical supervision of tests performance.

4.6.4 Based on the record of welder's certification
and provided all the above requirements are met, the
Register draws up and issues Welder Approval Test
Certificate (Form 7.1.30).

4.6.5 The Form 7.1.30 is executed and issued by the
Register location carrying out the technical supervision
during the construction of ships or structures. The
document is signed by the head of the Register location
and witnessed with the round anchor stamp. The
registration of Welder Approval Test Certificates
(Form 7.1.30) is performed in locations according to
the place of issuance. Copies of the documents issued
can be submitted to the RHO on its special demand only.

4.6.6 The validity period of Welder Approval Test
Certificate is limited by the time period of up to two
years. In addition, a manufacturer-employer shall note
every six months the Certificate prolongation in its
appropriate columns testifying the observance of the
following Register requirements for a welder's skill:

the welder shall be continuously engaged on welding
work within the current period of approval. In this case,
an interruption in work over six months is not permitted,

the welder's work in production shall correspond in
its complexity to the range of approval specified in the
Approval Test Certificate;

the welder's skill and knowledge shall not be
questioned during working.

If any of these conditions are not fulfilled, the
Register cancels Welder Approval Test Certificate. In this
case, the matter of its renewal or issuance of the new one
is handled individually in each particular case.
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Note. In accordance with the practice adopted in the national
legislation, the welder shall pass regular medical examination and get
positive conclusion of a medical commission on professional fitness.

4.6.7 The validity of Welder Approval Test Certifi-
cate may be prolonged by the Register for the next period
of two years omitting the new practical tests and not
changing the range of approval in the event that the
conditions listed in 4.6.2 were observed and the
following requirements are fulfilled:

quality of welds performed by the welder in
production meet the requirements of Section 3,
Part XIV "Welding" of Rules for the Classification and
Construction of Sea-Going Ships;

manufacturer-employer can document the correspon-
dence of the welder's skill with the level specified in
Welder Approval Test Certificate to the satisfaction of
the Register Surveyor.

The documents submitted to the Register surveyor
shall include the data on the non-destructive examination
results with a conclusion of the manufacturer's respon-
sible official.

4.6.8 The monitoring of welder's performance in
production rests with the manufacturer-employer who
shall designate an official (performer) in charge of that
function.

A card index for every certified welder shall include:

copy of an education document;

copy of a special training document;

reference on continuous welding experience;

records of passing the examinations specifying the
members of the certification panel, additional questions,
marks received, examination dates, practical examination
results;

conclusion of the panel on examination results;

copies of the test reports for welded joints made by
the welder during an accountable period with the
conclusion of a manufacturer-employers responsible
official on a possibility to prolong the Certificate for
the next six months.

Any of the above documents shall be shown to the
Register Surveyor if required.

4.6.9 Agreed with the Register, the validity period of
Welder Approval Test Certificate can be prolonged for
the manufacturer-employers having the Register ap-
proved system of product quality assurance within the
framework of the special survey of the manufacturer's
quality system as a whole.

4.6.10 In the event that the welder shall be approved
for the works, which are beyond the scope of the initial
range of approval according to the Certificate on
Form 7.1.30, the new approval tests shall be performed
in accordance with the above requirements.

When the welder's skill or knowledge is questioned
(see 4.6.6 and 4.6.7), the Register surveyor can cancel
the valid Certificate and/or demand the performance of
unscheduled approval tests.

4.6.11 The prolongation of Welder Approval Test
Certificate validity period according to the requirements
of 4.6.7 for the next two-year period is allowed no more
than two times in succession. The welder's regular
certification in full scope shall be carried out on expiring
three two-year validity periods of the Certificate
(i.e. carried out in the replacement of the Certificate
Form).

4.6.12 Practical recommendations for completing the
Certificate Form are given in Appendix 4.
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TYPES OF WELDED JOINTS TEST PIECES USED IN PRACTICAL TESTS

APPENDIX 1 (Mandatory)

FOR WELDERS' APPROVAL

Welding
process

Dimensions of test piece,

mm

L

b

MW, SA,
A

=350
=800

>250 (300)"
>300 (400)"

! Values b in brackets are given
for aluminium and its alloys.

Y

Test piece of P, plate butt joint

b _] t>6 mm, a<0,5t
d <6 mm, 0,5t<a<t
(z~0,7¢)

Y

Welding
process

Dimensions of test piece,

mm

L

b

MW, SA,
A

=350
=800

>125 (150)"
>125 (200)"

b . ! Values b in brackets are given
for aluminium and its alloys.

Test piece of P, plate T-joint
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Welding Dimensions of test piece, mm
process
L b
MW, SA, <25 =150
Al 25<D<150 | >250 (300)°
> 150 =300 (400)

! The test piece size is to be sufficient
for reliable equipment operation.

2 Values L in brackets are given for
aluminium and its alloys.

Test piece of P; butt joint in pipes

z:a\/i

t=6 MM, a<0,5t
<6 MM, 0,5t<a<t
(z~0,7¢)

N

K- - 0,5Drmin Welding |Dimensions of test piece, mm
‘ . —/ 50 max
process

) L b
QlE
2 ’ / i Mw, sA, [ <25 | =75 (1000
ﬁ’é- 5 Al |25<D<150] =125 (150)%
g >150 | =150 (200)
! ' The test piece size is to be
* sufficient for reliable equipment opera-
t N tion.

-~ = 2 Values L in brackets are given

for aluminium and its alloys.

Test piece of P, fillet-welded pipe joint
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o - ]
- - =
A
/ \%Q
Q
N Y o
>1000 -
Q,
S
7/\
Details of edges and weld preparation: Code designation:
o k.
l Y ,
/ ; y BW:ss(sr)mb
W / 3 / \\\\\\W BW:ss(mr)mb

E<10+0,8¢

o
‘\’/‘ |- BW:ss(sr)nb
\4 5-12 < ' BW:ss(sr)gb
< E g
| o 7o)
< l/ﬁn\ly A BW:ss(mr)nb
/ BW:ss(mr)gb

E<4+12¢

Test piece of pipe joint with a limited access to the welding zone Ps
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\ Restricting ring

Tested weld

Test piece of Pg pipe joint with a restricting rings:
1, 2, 3, 4 = places for taking test specimens for static bend;
5 = place for taking a macrosection
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Fixed vertical pipe

\

Welding direction

>300

Test piece of P, pipe joint unit
1, 2, 3 = place of taking macrosections



>10°

~15
c3
>30 >30 >30 /
— >
(=)
S o 2 | 2
A cr c1 Tl
>30 \ 230 L >3 ,
d g =t Y T
%) // %] P 7/
N Vs N Vs N s
] A Vd A L/ A Ve
7 7
7/ 7
Y
<50 ~ 100 n ~ 100 ~ 100 —— 100 o

~450

Y

Test piece — simulator Pg of castings and forgings repair

Recommended groove
Jfor welds C; and C,

14

Sd1yS 10f SINPOLJ pun SIDLIIDEY JO 24mIDfiunpy pub sdiyS o uoyIn4suo) SuLn(g UOISIANS [DO1UYI] LOf SaJny
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APPENDIX 2 (Reference)

UNIFIED WELDING POSITIONS ACCORDING TO ISO 6947

CCLC

PA: Flat position
PC: Horizontal position

PE: Overhead position

DD
-——
— -
Qe

PG: Vertical downwards position
PF: Vertical upwards position

a) Butt welds

PF: Downhand position PB: Horizontal-vertical position

PD: Horizontal overhead position

PG: Vertical downwards position PF: Vertical upwards position

b) Fillet welds

Fig. 1 Welding positions for plates
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=y
%%

PA: Flat position

PF: vertical upwards position

Pipe: rotating Pipe: fixed
Axis: horizontal

Axis: horizontal

PG: Vertical downwards position

Pipe: jixefi PC: Horizontal position
Axis: horizontal Pipe: fixed

Axis: horizontal

H-L045: Inclined upward position
Pipe: fixed
Axis: inclined

J-L045: Inclined downwards position
Pipe: fixed
Axis: inclined

Fig. 2 Welding positions for pipes (butt welds)
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PA: Flat position
Pipe: rotating
Axis: inclined

PF: Vertical upwards position
Pipe: fixed
Axis: horizontal

PC: Horizontal-vertical position
Pipe: fixed
Axis: horizontal

PB: Horizontal-vertical position
Pipe: rotating
Axis: horizontal

PC: Horizontal-vertical position
Pipe: fixed
Axis: horizontal

| /
’:‘:7[\
7y

~
\é.

PC: Horizontal overhead position
Pipe: fixed
Axis: vertical

Fig. 3 Welding positions for pipes (fillet welds)
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APPENDIX 3 (Recommended)

(certification body)

RECORD

of certification panel meeting

200

(date, month, year)
Panel members:

Chairman

members

(surname, initials)

(surname, initials)

Issue considered: certification of welders

(titles of normative documents whereby

the certification is carried out)

1 Surname

Name

Patronymic
2 Year of birth
3 Welder's qualification document No. or previous qualification certificate No.
4 Welding experience
5 Type of certification
6  Details of check welded joint:
6.1 Marking of test specimen (stamp)
6.2 Welding method
6.3  Type of parts welded

(plate (P) or pipe (T);

6.4 Type of weld, type and

details of welded joint
6.5 Welding positions
6.6 Preheating and additional heating

(yes, no)
6.7 Heat treatment
(yes, no)
7  Material of test specimen:
7.1 Brand and group
7.2 Test specimen thickness (mm)
7.3 Outside pipe diameter (mm
8 Welding consumables:
8.1 Electrode or filler wire
(brand and type)
8.2 Shielding gas or flux
(brand)

9 Results of test specimen quality control:
9.1 Visual examination

(satisfactory, unsatisfactory)



Part 111. Technical Supervision During Manufacture of Materials 59

(record No. and date)
9.2 Radiographic examination

(satisfactory, unsatisfactory)

(report No. and date)
9.3 Ultrasonic examination

(satisfactory, unsatisfactory)

(record No. and date)
9.4 Bend test

(satisfactory, unsatisfactory)

(record No. and date)
9.5 Metallographic test

(satisfactory, unsatisfactory)

(record No. and date)
9.6 Additional methods of examination

10  Title of normative document on quality assessment standards

11 Assessment of theoretical knowledge

(credited, not credited)
12 Decision of certification panel

(certification: designation and range of approval;

details of approval test)
13 Date of periodical certification

Chairman of panel

(signature, surname, initials)
Members of panel

(signature, surname, initials)
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APPENDIX 4 (Mandatory)

PRACTICAL RECOMMENDATIONS FOR COMPLETING FORM 7.1.30
"WELDER APPROVAL TEST CERTIFICATE"

1 The separate Welder Approval Test Certificate
shall, as a rule, be drawn up for each particular version of
welding performance, namely:

for one process and method,

separately for the welding of plates and pipes;

for one version of base metal regarding the range of
approval.

2 In the event that the welder, according to the
manufacturer's application, shall be certified for different
versions of welding performance, several Certificates on
Form 7.1.30 are drawn up for each version. For instance,
the welder is to be approved for the welding of W03
group steel plates using the welding processes 111, 12
and 131. In this case, three Certificates on Form 7.1.30

are drawn up for each welding process.

Note. This requirement results from problems associated with
completing one form when the approval test covers the welding in
different positions for various welding processes, from differences of
filler metal types, structural dimensions and welded joint types, etc.

3 One Certificate may be drawn up for welding
methods or versions of one method and/or process (e.g.
for different compositions of shielding gas mixtures),
which are similar in their performance. In particular, the
following combinations are feasible:

welding methods 131 + 135; 131 + 136; 135 + 136;

welding processes SA and A for welding methods
131, 135, 136 and 12 subject to the additional
demarcation of welding positions for each item in the
Form text;

various compositions of shielding gas mixtures for
welding methods 131, 135 and 136.

4 Explanations for completing the separate items of the
Welder Approval Test Certificate on Form 7.1.30 are given
below.

5 In column "Employer", the full name of the
manufacturer is entered where the welder works and
which applied for his certification.

6 In column "Code/Testing Standard", Rules for the
Classification and Construction of Sea-Going ships of
Russian Maritime Register of Shipping are entered, and
EN 287 Part 1 for the approval test for steel welding or
Part 2, for aluminium and its alloys welding is referred

to.

Note. In the welder's approval test for the welding of copper
and its alloys, nickel and alloys on its base, and also titanium and its
alloys, the requirements of the relevant international (if any) or
national standards and guidance documents shall be followed.

7 The completion of columns of the main table
"Range of Test and Approval" is detailed in Table [1-4-1.
8 Table "Test Results" is executed as follows: in
column "Job knowledge", the words "cmano" ("passed")
are entered, and in the other columns, "ynosn." (passed").

In so doing, the tests ignored are marked with a line (-).

Note. In those cases when practical tests were carried out on
the base metal of several thicknesses, the thickness of the test
specimens used for static bend test is additionally indicated in
brackets.

9 Table "Validity and Prolongation for Approval".

The left half of the Table is completed by the
employer's official in charge according to the require-
ments of 4.6.6 and 4.6.7 of this Part of the Rules.

The prolongation of the Certificate validity period
according to the requirements of 4.6.6 to 4.6.8 shall be
noted in the right side of the Table by the Register
surveyor and certified by his personal stamp.

10 The "Location and date of issue" column
specifies the name of the certification centre wherein
the welder's approval tests were carried out by Russian
Maritime Register of Shipping and the actual date of
Certificate issue.

Table

Form 7.1.30, columns

Weld test details (to be entered)

Range of approval (to be entered)

1 Welding procedure

specification (otherwise, insert a dash (-))

Nos. of appropriate CIIC/WPSs if drawn up for practical tests

Insert a dash (-)

2 Welding process Coded process designation (see 4.3.2.2)

Coded process designation or its full name

3 Welding type

Coded welding type designation (see 4.3.2.1)

Coded welding type designation and its full
name

4 Plate or pipe Coded designation P or T (see 4.3.4.1)

Coded designation and reference "see

welding positions"

5 Joint types'
43.3.21)

Full coded designation of joint types of test pieces welded in tests (see

To shorten the entry, the reference to an
appropriate item of EN 287.1 is permitted,
e.g. BW and FW ("see 4.6.3, EN 287.1"
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Table — continued

Form 7.1.30, columns

Weld test details (to be entered)

Range of approval (to be entered)

6 Parent metal group/
designation

Coded designation according to EN 287.1 and EN 287.2 (see Table
4.3.3.1) for the class of metal to be welded and its designation/ship
steels grade according to Part XIII "Materials" of Rules for the
Classification and Construction of Sea-Going Ships. Brands of other
steels and alloys are designated in accordance with the national
standards

Coded designation of classes of parent
metal to be welded according to Table
43.3.12

7 Filler metal type/
designation

In numerator: coded designation for filler metal presence:wm = welding
with filler metal;nm = welding without filler metal.In denominator:
grade of welding consumable according to Part XIV "Welding" of the
RS rules and its designation according to the national standards (a dash
(-) is inserted for nm)

Entry "similar filler materials" ("welding
consumables of the same type")* >

8 Shielding gas
composition/ flux

Group of shielding gas composition in use according to EN 439 (see
Tables 4.3.2.4-1 and 4.3.2.4-2) for welding processes 15, 131, 135, 136
and 141. For welding process 12 (121), flux designation (brand) and its
index according to Table 4.3.2.6 are indicated

Composition groups with due regard for
requirements of 4.5.8% for welding
processes providing for use of shielding
gases and fluxes.

For other welding processes, insert a dash

)

9 Type of flux or
electrode covering

Coded designation of electrode covering composition (see 4.3.2.3), and
method of flux manufacture according to 4.3.2.5 for welding process
121 (12)

Type of electrode coverings within the
range of approval according to 4.5.7 (see
Table 4.5.7), and for fluxes, indexes of
manufacture procedure’

10 Auxiliary materials

Data on auxiliary materials, namely: backing type and material, various
pastes and fluxes for oxy-acetylene welding, composition of shielding
gas for backing on the back of weld, etc.

Range of approval by auxiliary materials of
the same type as that used in testing

11 Parent metal| Actual thickness of parent metal of test pieces welded® Range of thicknesses of parent metal the

thickness welder is approved for according to 4.5.9
(see Table 4.5.9-1)°

12 Pipe outside | Actual values of diameters for pipes of test pieces welded Range of pipe diameters the welder is

diameter approved for according to 4.5.9 (see Table

4.5.9-2)

13 Welding position(s)/
type of test piecel

In numerator: ISO 6947 - unified welding positions for test pieces
welded in practical tests (see Appendix 2). In denominator: coded
designations of test pieces types the welder performed in practical tests
(see Appendix 1)

Welding positions the welder is approved
for based on practical tests according to
453

! Depending on the relevant range of approval by thicknesses of metal to be welded and/or pipe diameters, and also for meeting the
conditions according to 4.5.5, more than one test piece having various joint types may be welded in practical tests.
2 To simplify entries for dissimilar welded joints, and appropriate table in EN 287.1 (“for dissimilar joints, see Table 5, EN 287.1") or

EN 287.2 (Table 5) may be referred to.

* Additional restrictions for varieties of steels welded and filler materials used may be entered in columns 6 and 7 of the range of approval
at the discretion of the Regional Location. For instance, stainless duplex steels, maraging high-alloy steels having R, ,>890 N/mm?, etc. may

additionally be picked out in the class of W11 steels.

* For gas-shielded welding using the C1 or C2 gas composition, the latter does limit the range of approval. For other cases, the range of
approval is usually limited by gas mixture compositions similar to those used in practical tests and an entry is made (e.g.):

M21 = gas mixtures similar to M21 according to EN 439, namely M1 and M2 or
M22 = gas mixtures of the M2 and M1 type according to EN 439.

It shall be taken into account that the separate welder's approval test performance is needed for each group of gas compositions for gas-

shielded welding with use of essentially different compositions (see 4.5.8).

5 Because the way of flux manufacture exerts no crucial effect on welding and technological properties if compared with the flux

composition, an entry may be made in column "range of approval", e.g.:
A and F fluxes of similar composition.

© For test pieces of fillet-welded joints, the effective throat thickness value "a" is given in brackets, and its values according to Table 4.5.9-3

are shown in column "range of approval".
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APPENDIX 5 (Mandatory)

REGULATIONS ON WELDER'S CERTIFICATION CENTRES

1 APPLICATION

1.1 These Regulations establish the organizational
and legal form, rights and responsibilities of certification
centers, the procedure for their recognition by the
Register and the main requirements for their operation,
as well as for their training and testing base.

The Regulations are intended for use by:

the Register locations carrying out technical super-
vision of welders' approval testing;

the organizations or enterprises interested in their
recognition as certification centers;

certification centers in their practical activities.

2 GENERAL

2.1 The status of a certification centre may be given
to an independent organization/enterprise being a legal
entity of any organizational and legal form, and of
property forms provided that it meets all the requirements
of these Regulations and Rules for the Classification and
Construction of Sea-Going Ships.

2.2 The recognition of certification centers authority
is effected by the Register as follows:

submission to the Register of an application contain-
ing the data and enclosures specified in 2.3;

Register review of the application and documents
regulating certification centre activities;

Register survey of the training and testing base of the
certification centre;

elimination by an applicant of nonconformities
identified in documentation and at the training and
testing base;

issuance by the Register of documents on the
recognition of certification centre authority, and direct
participation in the centre activity.

2.3 The application for certification centre accred-
itation shall include:

certification centre name and full postal and financial
details;

full names of the head and the official in charge of
contacting the Register;

list of welding processes the welders will be certified
for, and the list of groups of a base metal type
composition;

guarantee of payment for the Register services.

The following documents shall be attached to the
application:

copy of the Charter of the certification centre;

draft Regulations on certification centre;

sets of programs of preparation for certification, and
of collections of examination questions, and also of
practical exercises for all the types of examinations to be
performed.

2.4 The Regulations on certification centre shall
include:

information on the availability of spaces for
theoretical and practical examination;

information on the organizational structure of the
centre;

information on the material base including the
welding equipment, stock of machine tools and outfit
available and used in certification, on the equipment and
means of welded joints quality control, computer
equipment;

information on the centre personnel including
examiners and certified specialists on non-destructive
examination methods;

information on certification activities organization;

information on the procedure for sending and
examining appeals;

procedure of keeping the register of certified
welders, and of archiving.

3 CERTIFICATION CENTRE STRUCTURE AND FUNCTIONS

3.1 The certification centre is managed by a head
appointed on the contract basis or by order of founder(s)
in accordance with the procedure established by the RF
legislation.

3.2 Certification panels conducting theoretical and
practical examinations are part of the certification centre.

The main objectives of the certification panel
include:

organization and control over the welders' prepara-
tion for approval testing;

development of programs of welders' special theore-
tical and practical training for certification;

setting target times for certification performance;

preparation of the relevant training and testing base;

preparation of the collection of examination ques-
tions on welding processes and the base metal type;

establishment of the procedure for theoretical
examination performance;

performance of the theoretical examination and
assessment of its results;
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development of the welding procedure specifications
for the performance of test welding joints;

inspection of materials to be used for welders'
practical test;

monitoring of welders' performance in welding and
of welded joints marking;

organization of welded joints quality control perfor-
mance and assessment of their quality in accordance with
the RS rules requirements;

execution of a test report and taking decision on the
results of the welder's approval test;

preparation of proposals for updating normative
documents on welder's certification issues.

The certification panel is authorized to:

remove welders from an approval test if they do not
fulfill the requirements of a welding procedure or violate
the procedure for test performance;

give a conclusion on the possibility to prolong the
validity period of Welder Approval Test Certificate;

set up working groups to review the activities of the
locations ensuring control over welders' performance at
manufacturers;

submit proposals on updating the welders' certifica-
tion procedure.

3.3 The certification panel members are approved by
the head of the certification centre and agreed with the
Register regional location.

The certification panel includes:

chairman and his deputy being certified specialists in
welding;

authorized representative of Russian Maritime Reg-
ister of Shipping;

certified specialist on non-destructive examination
authorized to sign the conclusions on the results of
inspection by visual examination and measurements, and
also on X-ray examination (or ultrasonic examination).

The following persons may also be drawn into
activities of the certification panel on the permanent or
temporary basis (depending on the certification centre
status):

the person in charge of welding at an employer's (a
senior welder, the head of a welding shop, etc.);

the person in charge of monitoring welders'
performance at the employer's;

the authorized representative of an employer's
technical control service;

highly qualified specialists in the area of individual
welding processes or in the groups of a base metal type
composition (e.g. specialists in the welding of non-
ferrous metals and their alloys, etc.).

3.4 The certification centers include a training and
testing base which provides and opportunity to perform
theoretical and practical tests for welders approval.

Generally, the training and testing base needs the
following spaces for its normal functioning:

welding shop with working stations for practical
tests performance;

space for preparing parts for welding;

space for power supply (gas and electrical supply,
ventilation and heating) equipment;

space for studies (lectures);

domestic spaces;

spaces for mechanical testing and welded joints
quality control.

3.5 The main functions of the certification centre are
the welders certification, and also office work perfor-
mance and keeping a record of the welders certified.

In certification performance, the centre ensures:

drawing up of welders certification programs;

forming certification programs;

approval testing for specific welding processes and
groups of a base metal type composition;

keeping up of the operational status of the training
and testing base;

control over the observance of requirements unity
and over the objectivity of the examination results
assessment.

The office work performance provides for keeping a
card index for every certified welder, which includes the
following:

application for certification;

copy of a document on education;

copy of a document on special training;

reference on work experience in welding (an extract
form the work-record card);

reference on the state of health;

examination sheets;

copies of reports of welded joints quality control,

report on passing the examinations by the welder
being certified with the conclusion of the examination
panel;

3 by 4 cm photograph and the signature pattern of a
certified welder;

copy of Welder Approval Test Certificate.

Note. The extent of the card index may be reduced for the
certification centers established at manufacturers and providing
services to their employees.

The information on certified welders shall be retained within two
validity periods of Welder Approval Test Certificate following the last
certification.

If the welder fails examinations, the information about this is
kept in the certification centre a year after the decision has been taken
by the certification panel.
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APPENDIX 6 (Recommended)

SECTIONS OF THE PROGRAM OF WELDERS' PREPARATION
FOR CERTIFICATION

To assess the welder's knowledge, the list of
examination questions shall include information from the
following sections.

1 The basics of fusion welding (essence of
processes, stresses and deformations in welding, concept
and indexes of weld ability).

2 Welded joints and welds (classification, welding
positions, edge preparation).

3 Base materials and welding consumables (brands,
characteristics, application).

4 Welding equipment and apparatus (purpose, types,
design, operating instructions).

5 Procedure for welding of welded joints (prepara-
tion and assembly for welding, heating, welding
conditions, welding methods, heat treatment).

6 Control of welded joints quality (methods of
control, standards for quality assessment).

7 Details of welded joints repair (defects rectifica-
tion) procedure.

8 Welding organization, guidelines and technical
documentation on welding.

9 Health and Safety regulations in welding performance.

10 Qualification tests of welders (standards and
rules, performance procedure, requirements, designations
and range of qualification extension).



PART 1IV. TECHNICAL SUPERVISION DURING MANUFACTURE
OF PRODUCTS

1 GENERAL

1.1 APPLICATION

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

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

1.2 TERMS AND DEFINITIONS, ABBREVIATIONS

1.2.1 Terms and their definitions, abbreviations are given
in Part 1 "General Regulations for Technical Supervision"
and in Part 2 "Technical Documentation" of the Rules.

1.3 THE SCOPE OF TECHNICAL SUPERVISION

1.3.1 The scope of supervision 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 produc-
tion launching, the Register generally carries out super-
vision during the following:

.1 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 fulfillment 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 documenta-
tion 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 super-
vision, 5.7, Part I "General Regulations for Technical
Supervision" of the Rules shall be followed.

1.4 TECHNICAL DOCUMENTATION

1.4.1 General provisions.

1.4.1.1 General provisions on the Register technical
supervision during development of technical documenta-
tion, 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 IT "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 II "Technical Documentation”" in
the scope specified in the relevant parts of the RS rules
(for the list of the Register rules, see 1.3, "General
Regulation 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 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
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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. Pro-
ceeding 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 (see
3.6, Part IT "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 Regional Location 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 Regional Location authorized to supervise
the manufacture of the prototype (pilot specimen) and
first (pilot) lot production;

.4 participation of the Head Office 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
Regional Locations specified in 1.4.3.1.2 and 1.4.3.1.3.

1.4.3.2 Deviations from the rules requirements are
considered by the Register Head Office if formally
addressed by a developer with the justification of the
deviations made and proposals for implementing perti-
nent 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 (see 1.4.3.1.1), the
technical design documentation is approved and the appro-
priate Register stamps are put on the documents according to
Section 8, Part II "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 Regional Location authorized by
the Head Office for its approval (see 1.4.3.1.2).

If manufacturing the product prototype (pilot speci-
men) is supervised by another Regional Location, one set
of the approved detailed (design) documentation shall be
forwarded to that Regional Location (see 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 (see
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 specifica-
tion 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 requirements of the
RS rules and international conventions;

.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 specifica-
tion 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 accord-
ing 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.

1.4.5.5 The technical specification absence, while
the necessary information is available, does not impede
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the review and approval of documentation for a set
number of products.

In such cases the documentation is subject to the
single approval (see 8.6, Part II "Technical Documenta-
tion").

1.4.6 Test program.

1.4.6.1 The program of product prototype (pilot
specimen) testing is reviewed and approved by the
Register Head Office or Regional Location (see 5.1,
Part II "Technical Documentation").

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

In particular cases, the Head Office can delegate the
review and approval of the program of product
operational testing to the Regional Office.

1.4.6.3 The programs of first-off production batches
and serial products testing are reviewed and approved by the
RS Regional Location 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;

.2 determining product quality indexes regulated by
the Register;

.3 functional tests;

.4 duration and conditions of tests, including
measurements in testing;

.5 means of control and limiting deviation values;

.6 examinations and inspections;

.7 check tests after inspection (if needed);

.8 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 Register
Head Office may be approved with the outstanding
comments or requirements given in the conclusion letter
wherein the Regional Location in charge of their
implementation control is also specified.

1.5 PRODUCT PILOT SPECIMEN

1.5.1 This Chapter contains the regulations on
supervision during manufacture and testing pilot speci-
mens (batches) or single products.

1.5.2 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 supervision during manufacture and
testing pilot specimens is carried out by the Regional
Location. The participation of the RHO representative is
agreed in the reviewing of the test program.

1.5.5 Prior to testing product pilot specimen, a
manufacturer submits to the Register:

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

.2 the Register documents confirming the manufac-
ture of components under the Register supervision;

.3 item under test;

.4 test, measuring and inspection equipment;

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

.6 document of a 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 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 On tests 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 (nonconformity) of the given product
specimen with the requirements of the approved
technical documentation;

.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
(see 1.5.10.4), the report is a mandatory appendix to the
certificate which shall be duly noted in the latter;
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.2 where the tests are carried out in two stages (test
bench-ship: see 1.5.7), on completing the first stage, the
report on pilot specimen survey is drawn up with a
conclusion 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 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.

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 RS Head Office or
Regional Location as authorized by the RHO.

1.6.4 Prior to the beginning of prototype testing, the
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 for 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.

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 RS
Nomenclature.

1.7.3 Serial products are tested according to the
Register approved normative and technical documenta-
tion or the Register approved test program.

1.7.4 In the course of serial production, products can
periodically be tested in accordance with the requirements
of the normative and technical documentation agreed.

1.7.5 According to the Register supervised period-
ical tests results, the Report is drawn up to confirm the
conformity of the product with the documentation
approved, the stability of Register regulated properties
and characteristics.

If the product periodical tests were carried out without
the Register supervision due to its decision, a 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 manufacturer's type tests of
the product.

The scope of tests is specified by the Register in each
case with due regard for 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 (see 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 supervision.

1.7.8 Following the results of the technical super-
vision of serial products, the RS documents are drawn up
according to the RS Nomenclature and the provisions of
Part I "General Regulations for Technical Supervision"
of the Rules.

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
approved technical documentation for operational con-
ditions.
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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 opera-
tional tests:

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

.2 as required 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 Register Head Office or Regional Location as
authorized by the 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.

1.9 TECHNICAL SUPERVISION DURING MANUFACTURE
OF MASS-PRODUCED INTERNAL COMBUSTION ENGINES

1.9.1 Application.

1.9.1.1 The provisions of this Chapter apply to
internal combustion engines having a cylinder diameter
of 300 mm and below.

1.9.2 Approval procedure for mass-produced
products.

1.9.2.1 Request for approval. Amount of documen-
tation to be submitted.

Requesting for approval, a manufacturer shall submit
for review the following documentation for the particular
type of an engine:

drawings;

specifications for main parts materials;

instructions on the engine maintenance and opera-
tion;

list of main parts sub-suppliers.

1.9.2.2 Survey of production and quality control
system.

The manufacturer shall submit the comprehensive
information on the processes applied in production and
procedures for quality control. The processes and
procedures shall be surveyed by the Register, as well as:

the organizational structure of the quality manage-
ment system;

ensuring of quality control by stages;

the skill and independence of the personnel carrying
out control of the product quality.

1.9.2.3 Type tests.

One engine of a series in an assembling line shall be
checked in operation on a test bench during at least 100 h
according to the Register approved program.

After tests completion, disassembled engine parts
shall be submitted to the Register for survey.

At the discretion of the Register, exceptions may be
made for long-known engines of well-proved types.

1.9.2.4 Approval validity period.

The Register reserves the right to limit the approval
validity period. The engine manufacturer shall inform the
Register without delay about changes in the engine
design, use of materials, the organization of a quality
management system.

1.9.3 Continuous survey system.

1.9.3.1 The Register shall have free admission to the
following locations of the manufacturer’s:

production,

design,

service.



70 Rules for Technical Supervision During Construction of Ships and Manufacture of Materials and Products for Ships

1.9.3.2 The production survey is carried out in the
following stages:

the results of tests, checks and examinations carried
out shall be submitted to the Register for agreeing and
taking into consideration;

the system of accessories identification shall be agreed;

the manufacturer shall submit the comprehensive
information on the quality management system of the
sub-suppliers of accessories and parts subject to survey.

If need be, the Register reserves the right to survey
the accessories and parts delivered by sub-supplier.

1.9.3.3 Single test bench trials.

When needed, the Register can require the perfor-
mance of additional test on the manufacturer’s test bench
witnessed by its representative.

1.9.4 Technical supervision.

The technical supervision during manufacture of
engines shall be carried out in accordance with the
Agreement on Technical Supervision (see 4.5, Part I
"General Regulations for Technical Supervision").

The manufacturer shall supply engines for the
Register classed ships with Certificates (Form 6.5.31)
with the data in the appendix relating to testing the
engine sample in accordance with 1.9.2.3, as well as the
manufacturer's number and the results of manufacturer's
tests of the engine.

The appendix form shall be agreed with the Register.

In individual cases, Certificates (Form 6.5.30) may
be drawn up for engines at the surveyor's discretion.

2 HULL

2.1 GENERAL

2.1.1 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 2.1 to 2.10 shall be met, and also of
2.11 as far as practical, and of Part V "Technical
Supervision During Construction of Ships" with due
regard for the provisions specified below.

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 Regional Location,
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 super-
vision contract is reserved to the Regional Location.

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

! Hereinafter referred to as "list of items".

2.1.5 The Surveyor effects the survey or products
according to the list of supervision items' drawn up to fit
the conditions of the manufacturer (see 12.2, Part I
"General Regulations for Technical Supervision™).

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

2.1.7 The 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 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.
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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 outfit 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.

3.1.3 The materials used for manufacture of products
shall comply with the requirements of Part III "Equip-
ment, Arrangements and Outfit" and Part XIII "Materi-
als" of Rules for the Classification and Construction of
Sea-Going Ships.

3.1.4 The general provisions on the organization of
technical supervision during manufacture of articles
specified in 3.1.1 are given in Part I "General Regula-
tions for Technical Supervision", on technical documen-
tation, in Part II "Technical Documentation".

3.2 REGISTER SUPERVISION

3.2.1 Supervision during manufacture of equipment,
arrangements and outfit products is carried out at the
manufacturer’s in case a contract has been made between
the Register and manufacturer or the applications
according to Section 4, Part I "General Regulations for
Technical Supervision".

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

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

3.2.4 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 equip-
ment, arrangements and outfit, and also for serial-
lyproduced articles, and is agreed with the RS Regional
Location.

Table 3.24
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1 | Rudder and steering gear:
1.1 | rudder stocks including their 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 + + + |+ + +3
1.6 | emergency steering gear + + + |+ | + +
1.7 | active means of ship's steering + + + |+ + +
2 | Anchor arrangement:
2.1 | Anchors + + + |+ + + + +
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
4 | Openings in hull, Ist 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 + + + |+ + + + +




72 Rules for Technical Supervision During Construction of Ships and Manufacture of Materials and Products for Ships
Table 3.2.4 — continued
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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 | + + + |+ + + +
! For welded flanges.
2 Supervision is effected according to Section 2 of this Part and Section 2 of Part V "Technical Supervision during Construction of Ships".
3 At tiller mass over 100 kg.
“ Subject to special consideration by the Register in each particular case.

The RS Regional Location 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.

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

The main objective of surveys according to the list is
the final check of the 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 pre-
scribed types of checks, examinations and inspections
performed by the surveyor in surveying supervision
items according to the list are given in Table 3.2.4.

Depending on the conditions of the Register super-
vision, the surveys as per Table 3.2.4 are effected by the
surveyor or personnel of the 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 super-
vision conditions by a manufacturer or to check the terms
of Agreement on Supervision or Contract on Super-
vision, the provisions of Section 4, Part 1 "General
Regulations for Technical Supervision" shall be fol-
lowed.

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 perfor-
mance are given in appropriate Chapters of the Section.
However, they may be extended proceeding from
specific conditions.

In surveying, the following shall be effected:

dreview of technical documentation,
i.e. availability of:

approved (agreed) technical documentation relating
to the 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; establish-
ing the correspondence of material brands with those
specified in technical documentation;

3 visual examination: verification of pro-
ducts 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 examina-
tion with disassembly in a scope agreed with the
surveyor is carried out; for welded structures, welds are
checked;
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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,;

Scontrol 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 supervision item by the
manufacturer's technical control body.

Periodical inspections are carried out in the course of
production at intermediate stages of products manufac-
ture.

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.

Instructions on periodical inspections performance
are given in appropriate Chapters of this Section. The RS
Regional Location 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 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 proto-
type and the first-off production series of products in
amounts agreed between the manufacturer and the
Regional Location shall be manufactured and tested.

In manufacturing the production prototype (first-off
production series), detailed periodical inspections are
carried out. Separate checks, examinations and inspec-
tions 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 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.

3.3 DOCUMENTATION

3.3.1 Prior to the beginning of manufacture of
arrangements, equipment and outfit products, the man-
ufacturer delivers to the RS Regional Location the
Register approved (-agreed) technical documentation for
the supervision item according to 3.3.3, Part I "Classi-
fication" and 1.3.4, Part III "Arrangements, Equipment
and Outfit" of Rules for the Classification and Construc-
tion 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 Regional Location.

3.4 RUDDER AND STEERING GEAR

3.4.1 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 In a rudder 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 9
to Section 2 of Part V "Technical Supervision during
Construction of 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 In rudder 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;
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.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 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 manufacturer's quality certificates for the
above products and certificates for materials thereof.

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".

3.4.5 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 Il "Equipment, Arrangements and Outfit" of
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 Regional
Location depending on the design details and manufacture
procedure.

3.5 ANCHOR ARRANGEMENT

3.5.1 Anchors.

3.5.1.1 The manufacture of forged, cast and welded
anchors of the Hall, Gruson's and admiralty type is
subject to the Register supervision according to
Table 3.2.4. The supervision during manufacture of
other type anchors is subject to special consideration
by the Register in each particular case.

The 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 In survey 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 %; in individual cases, the
weighing may be selective numbering 5 % 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:

.1 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 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.
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3.5.1.5 In supervision during manufacture of the
production prototype and first-off production batch of
anchors (see 3.2.9), additionally to the surveys specified
in 3.5.1.2 to 3.5.1.3, the following is checked:

.1 manufacture of parts;

.2 assembly of welded anchors;

.3 heat treatment;

.4 dropping tests;

.5 validity of sampling to check mechanical proper-
ties of metal,;

.6 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.

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 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.

The products can be manufactured by flash-butt
welding, casting and forging.

In use of arc welding for products manufacture, the
procedure and scope of supervision are subject to the
special agreement with the Register.

Studs shall be reliably secured in links by the careful
adjustment of touching surfaces. Studs securing by
welding is permitted by a special agreement with 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 depend-
ability. Flaws may be rectified by welding using the
processes and procedure agreed with the RS Regional
Location. The welding shall be carried out before the
final heat treatment of a chain cable. 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 In survey (according to the list), the
following shall be verified additionally to the require-
ments 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 macrostruc-
ture 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 XIII "Materials" of Rules for the
Classification and Construction of Sea-Going Ships.

The limiting deviations of other geometric dimen-
sions of chain cable links, units and parts shall not
exceed + 2,5 % 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 % of the nominal length 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;

.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
44 — 62 ... 2,0
14—26............ 1,0
68 —81 ............ 2,5
28 —40 ... ... ... ... 1,5
87 — 102 ........... 3,5
over 102 ............ 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

! Not needed if products mass stability meets the standard.
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13 0 0,8
44 —62. .. . 2,5
14—26............. 1,0
68 — 81. ... 3,0
28 —40. ..., 1,5
87 — 102............ 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 % 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 %
of a part diameter or thickness, as well as pits within one
cross-section if their total depth and extent are over 5 %
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. ... ... ... 1,5
78 — 107 ... ......... 3,5
54 —T3. ... 2,5
I — 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;

.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 specially agreed with the Register.

3.5.2.4 The tests of anchor chains are subject to the
Register supervision (see 3.6, Part XIII "Materials" of
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 billets, 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 % 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 supervision during manufacturing the first-
off production batch (production prototype) of anchor
chain cables and parts of their connecting (see 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.

3.53.1 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 supervision.

3.5.3.2 In survey according to the list, the surveyor
shall follow the requirements of Table 3.2.4.

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 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.

3.7 TOWING ARRANGEMENT

3.7.1 The Register supervision of products and all
the related parts is executed according to the require-
ments 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.

3.7.4 In periodical inspection, a recognized manu-
facturer shall ensure the quality control at the relevant
stages of product manufacture following the technical
documentation approved.

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

3.7.6 The Register 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 (see 5.7, Part III "Equipment,
Arrangements and Outfit" of Rules for the Classification
and Construction of Sea-Going Ships).

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.

3.9 OPENINGS IN HULL, SUPERSTRUCTURES
AND DECKHOUSES AND THEIR CLOSING APPLIANCES

3.9.1 The Register 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 water-
tightness 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 % as compared with the design ones.

Watertightness is checked by a hose test without
hatch cover loading according to Appendix 9, Section 2,
Part V "Technical Supervision during Construction of
Ships".

3.9.2.3 The covers of oil tankers are tested for
strength, rigidity and tightness by a hydrostatic pressure
according to Appendix 9 to Section 2, Part V "Technical
Supervision during Construction of Ships".

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

Watertightness is checked by a hose test according to
Appendix 9 to Section 2, Part V "Technical Supervision
during Construction of Ships" and by an air test at the air
pressure equal to the maximum one for breathing valves
actuation.

The units of each newly-run-in type of the closure
seal shall be tested for tightness by a hydrostatic pressure
according to 7.13.7, Part Il "Equipment, Arrangements
and Outfit" of Rules for the Classification and Construc-
tion of Sea-Going Ships.

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.

3.9.3 The Register supervision during manufacture
of cowl ventilators and covers of hull tank manholes is
limited to the examination of the relevant technical
documentation.

! Strength and rigidity tests may be carried out in cases when scantlings have been determined according to the approved procedures.



Table 3.9.1
Nos. Types of closing appliances Side scuttles Hatches Doors in watertight | Doors in bulkheads Cargo hatch covers of:
yp g app g o
subdivision of vehicle carrying
@ bulkheads ships Dry cargo holds Holds for dry and [Compart-
3 tightness is ensured by:|bulk liquid cargoes| ments of
2 using gaskets for oil
= Z tightness tankers
z o
o =] %]
< I < 2]
£ = 9 g bt
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S 2 B = o <= 2 é() ) an
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g1 g Zez2 s | @ o8| 8| > = = 2 = = e 8 S
1 2 3 4 5 6 7 8 9 o 11 12| 13 14 15 16 17 18 19 20 21 22
To be verified:
1 | Absence of defects on metal products + + | + + + + + + + | +8 + +38 +8 +
surface’'
2 | Absence of defects and 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 gaskets fit in the + +3 +3
secured position
7 | Compactness of packing gaskets + + + + + + + + + +
fitting in recesses
8 | Flatness of frames, covers, plates + + + + + + + + + + + +
according to instructions of the
agreed procedure
9 | Depth of packing gaskets indentation + + + + + + + + + + +
when secured®
10 | Ease and smoothness of opening, + + + + + + + + + + +
closing and securing
11 | Tightness by a hose test + + + +H2 ) 2 412 + 10 +9 +9 +7
12 | Weld tightness testing + + n +
13 | Structural measures preventing +1 + 4
sparking

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

2 Cracks, cavities, stratifications, paint, and oil are unacceptable.
? 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.
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Table 3.9.1 — continued

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

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

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

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

8 Metal structures are checked according to Section 2.

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

19 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 /min.

' Only for cargo hatches of dry cargo holds designed for the carriage of dangerous cargoes (see 7.10.8.6, Part Il "Equipment, Arrangements and Outfit" of Rules for the Classification and Construction of
Sea-Going Ships).

12 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.

Testing of large doors may be replaced by their structural analysis. In this case, when non-metal seals are used, the prototype of these shall be tested to confirm that the compression of the seal material agrees
with the corresponding value of the indentation obtained in the result of the structural analysis.
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3.10 ARRANGEMENT AND EQUIPMENT OF SHIP'S SPACES,
VARIOUS EQUIPMENT AND ARRANGEMENTS,
EMERGENCY OUTFIT

3.10.1 The Register 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 (tween-
decks) 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
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.

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 super-
vision. They shall be manufactured according to the
standards or other technical documentation approved by
the Register.

3.11.2 The Register 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 for the procedure of chains manufacturing and for
their design, the checks prescribed by the requirements of
3.5.2.2 to 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 XIII "Materials" of
Rules for the Classification and Construction of Sea-
Going Ships.

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 Agree-
ment 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 to 3.12.3.

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;
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.10 elongation in breaking a synthetic fibre rope.

3.13.2 Supervising the manufacture of rope produc-
tion prototypes, excepting the surveys specified in
3.13.1, rope specimens are tested according to the

program approved by the RS Regional Location. The
experimental determination of the factor shall be
included in the program (see Appendix 6).

APPENDIX 1

ACCEPTABLE VALUES OF FLAWS ON CAST PARTS OF ANCHORS

1. Gentle dents and roughness less than 3 % 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 % 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 % of the area of a part
surface.

APPENDIX 2

DROPPING TESTS OF ANCHORS AND THEIR PARTS

1. All the cast or welded anchors or their parts shall
be tested by dropping onto a steel plate of at least
100 mm thick. The height of dropping is given in Table.

Table

Anchor mass m, kg [Height of dropping (measured from plate up|

to lower edge of anchor or its part), m

m< 750 4,5
750 <m <1500 4,0
1500 <m <5000 3,5

m=5000 3,0

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 (see

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 inspected
for defects using non-destructive methods of examina-
tion. If needed, the defects shall be rectified and the test
shall be repeated.

A NN SN

7
AL

Fig.



82

Rules for Technical Supervision During Construction of Ships and Manufacture of Materials and Products for Ships

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,, N:

F2:2F1

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 % 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.

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 (see 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 (see Fig. 2). The test
may be carried out both with and without the stock.

Fig. 1

Anchor mass, kg| Proof load, kN | Anchor mass, kg| Proof load, kN
50 23 1250 239
55 25 1300 247
60 27 1350 255
65 29 1400 262
70 31 1450 270
75 32 1500 278
80 34 1600 292
90 36 1700 307
100 39 1800 321
120 44 1900 335
140 49 2000 349
160 53 2100 362
180 57 2200 376

200 61 2300 388
225 66 2400 401
250 70 2500 414
275 75 2600 427
300 80 2700 438
325 84 2800 450
350 89 2900 462

Fig. 2
Table
Anchor mass, kg| Proof load, kN |Anchor mass, kg| Proof load, kN
5000 661 12500 1130
5100 669 13000 1160
5200 677 13500 1180
5300 685 14000 1210
5400 691 14500 1230
5500 699 15000 1260
5600 706 15500 1270
5700 713 16000 1300
5800 721 16500 1330
5900 728 17000 1360
6000 735 17500 1390
6100 740 18000 1410
6200 747 18500 1440
6300 754 19000 1470
6400 760 19500 1490
6500 767 20000 1520
6600 773 21000 1570
6700 779 22000 1620
6800 786 23000 1670
6900 794 24000 1720
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Table — continued

Anchor mass, kg| Proof load, kN | Anchor mass, kg| Proof load, kN |Anchor mass, kg| Proof load, kN |Anchor mass, kg| Proof load, kN
375 93 3000 474 7000 804 25000 1770
400 98 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
550 125 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

Notes: 1. Proof load 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
(see Figs, 1 and 2).

6. 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 F; and 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. Following the proof load test, all anchors shall be
made subject to visual examination to check that they
have no defects, and to weighing. The latter may be
sampling in amounts of 5 % of each batch, but not less
than two anchors. The batch is considered as the anchors
of one standard size manufactured according to the same
model numbering at least 5 pcs.
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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; the time of holding under load shall be at least 10 min;

.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 compo-
nents in testing are unacceptable.

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*/d";

for rectangular scuttles (deckhouse windows)
P=1,25-10"2/(k*b?)

where d = clear diameter of a round scuttle, mm,;
P = hydrostatic head, MPa;
b = the least clear dimension of a rectangular scuttle, mm;
t = thickness of the hardened glass of a scuttle, mm;
a = the largest clear dimension of a rectangular scuttle, mm;
k= factor according to 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 1,1 1,2 1.3 1.4

1,5 1,6 1,7 1,8 1,9 2,0 and above

k 8,45 9,18 9,66 10,4 10,62

11,02 11,35 11,7 11,94 12,16 12,32
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5. Outer doors of superstructures and deckhouses are
tested under a head by 15 % larger than the design one
assumed for a given door (see 7.5.2.3, Part III
"Equipment, Arrangements and Outfit" of 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 % 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.

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 % of sisal fibre yarns.

4. Determination of breaking load of a rope 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 apart.

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)
from the formula:

F= c(éAF)n/z

where n = total number of yarns in a rope;
z = number of yarns tested for breaking; that number shall be
at least 0,5# for a rope circumference of up to 80 mm, 0,3n
for a rope circumference from 80 mm to 115 mm and 0,1#,
over 115 mm; yarns shall be taken from each strand in the
same amounts;
AF = breaking load of each yarn tested, N;
¢ = factor determined relying on the results of rope production
prototype tests, and periodically confirmed.

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
determined by testing 50 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 9,,, % is determined
from the formula:

— lbr -1
S5 = ]

where / = initial length of the rope specimen section being tested, cm;
I, = length of the above section loaded with the actual breaking
strength of the rope specified in a standard, cm.

-100
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4 FIRE PROTECTION EQUIPMENT

4.1 GENERAL .1 structural fire protection;
.2 fire hazardous properties of materials;
4.1.1 The provisions of this Section apply in .3 items of fire extinguishing systems;
technical supervision during development and manufac- .4 fire fighting outfit.
ture of the fire protection equipment listed in the RS The nomenclature and scope of the technical super-
Nomenclature. vision are given in Table 4.1.2

4.1.2 This Section specifies the scope and procedure
of technical supervision during the manufacture of
products intended for fire protection of ships and covers:

Table 4.1.2
Symbols: + — to be carried out
- — not to be carried out
* — equipment and products covered by the International Convention for the Safety of Life at Sea, 1974
Nos Item of technical supervision Types of surveys of specimens at the manufacturer’s
prototype serial
= s o |z || 515 |3
£ | 2 A EREIRAERE
< ] 2 = s < = | & —
£l £ |= Sl | £ £ 512 |»
=) g |- 5 |° £ g = ) o
21505 [ 2]z [2|5|2|= |2
o 5 P ° |8 o 5 > 8
=l e g g el =22 =3
5| 2|88 5|5E|5 | E| 8|5 |2t
1 Structural protection:
1.1* | fire-proof bulkheads, ceilings and decks + — | -1 - + + — | - — | —
1.2* | fire doors + |1 —1—1+ + + | — — | —
1.3* | fire dampers for ventilation ducts + — | — + + + — | -] = | —
1.4 | fuses for self-closing dampers — =l =1+ =|+3=|=]=1|=
2 Materials (fire hazardous properties):
2.1* | insulation materials — - ==+ =]=1=1=1+
2.2* | materials of internal bulkheads — | -] = | — + — | =] = | = +
2.3* | grounds — === +|=l=]1=1]1=14+
2.4% | linings — | -] =]+ = =]=]|—=1+
2.5* | finishing materials — | - = | — + — | - — | — +
2.6* | deck coverings — | - = | — + | — ] — | — | —
2.7* | textiles — ===+ =1=1=1]=1+
2.8* | carpets — =l ==+ =1=|=1]1=1|—=
2.9% | upholstering materials — -l ==+ =]=|=]=1|=
3 Ttems of fire-extinguishing systems:
3.1* | pumps and their drives + + |l -+ | === ]1=1+1]—=
3.2 | pressure vessels + + + 1 -1 -1+ + + | — | —
3.3 | pipes — =+ | = =]=]=1+]|=1=
3.4 | manifolds under pressure — =1+ ===+ ]|=1|—=
3.5* | fire monitors + — | — + — + — | — + —
3.6 | shut-off fittings + + + |- =]1=|=1+1=1]=
3.7* | sprinkler heads and control detection devices + + + + | =+ =1+ + | —
3.8* | spray nozzles + | =l =]+l =]1=1=|1=1+|—=
3.9 | protective diaphragms (CO, smothering systems) -l -+ | = ===+ —=1—
3.10 | dry powder guns + | — | + + -+ —=|—=1+1—
3.11 | fire extinguishing aerosol generator + ==+ =]+]=]=1+' =
3.12* | high-expansion foam generators + -]+ =1+]=|1—=1+]|—
3.13 | generators, scrubbers, deck water seals in inert gas system + + + + | — | + + | =+ | =
3.14 | mixers of foam systems + — | — + — + — | — + —
3.15% | fire extinguishers + + + + | =1 + | = =1+2%| =
3.16* | fire hoses + | —| + + | =+ | =+ ==
3.17* | dual-purpose fire hose nozzles + | — | + + =+ ==1+2] =
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Table 4.1.2 — continued

Nos Item of technical supervision Types of surveys of specimens at the Manufacturer’s
prototype serial
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3.18% | portable foam generators + | — | + + =+ =1]1=1+2] =
3.19% | fireman’s suit, protective clothing for handling dangerous goods + + | —-|+ =1+ + | — | ==
3.20* | portable foam set + |+ + ]+ =1+ +]+ ]+ =
3.21* | breathing apparatus + + + + =+ =1+2] + ] =
3.22* | fog applicator (see 5.1.20 of Part VI "Fire Protection" of Rules for the | + | — | + + =+ =1+ + ] =
Classification and Construction of Sea-Going Ships.)
! Special tests of materials and structures shall be carried out at a recognized enterprise or in the presence of the Surveyor to the Register.
2 Frequency of tests shall be decided by the RS Regional Location.
* To be branded.

4.1.3 Upon application from the enterprise or
organisation, Type Approval Certificate issued in
accordance with Section 6, Part I " General Regulations
for Technical Supervision" may be granted to a product.

4.1.4 When Type Approval Certificate is issued for a
fire protection structure, the description of the latter shall
be sufficiently full, indicating the clear dimensions of
doors, structural materials, insulation, panels, linings and
finishing, adopted thicknesses, numbers of approved
drawings.

4.2 STRUCTURAL FIRE PROTECTION

4.2.1 The present Chapter deals with the issues
relating to technical supervision during manufacture of
the following items:

.1 fire-proof decks and bulkheads with cable boxes
and pipelines piercing them;

.2 fire doors;

.3 fire dampers for ventilation ducts;

4 fuses.

4.2.2 Technical supervision during manufacture of
the divisions including decks, bulkheads and doors of
various types of fire integrity incorporates examination
and approval of technical documentation, checking of
specimens for compliance with the technical documenta-
tion, participation in fire tests, review of these test
records and issuance of Type Approval Certificate for the
division, based on these records.

4.2.3 Specimens of new divisions shall generally be
made subject to fire tests in order to verify that the
requirements of 2.1.2, Part VI "Fire Protection" of Rules

for the Classification and Construction of Sea-Going
Ships are complied with.

Where a division underwent a major modification as
compared to that tested previously, the Type Approval
Certificate becomes invalid and the division shall be
tested anew.

4.2.4 Fire tests of division specimens shall be
conducted under technical supervision of the Register
in accordance with the IMO Resolution A.754(18)
"Recommendation on Fire Resistance Tests for "A",
"B" and "F" Class Divisions".

4.2.5 Class A and B doors shall be tested for proper
operation according to a program approved by the
Register.

4.2.6 The specimen test results are presented in the
test record and the results of the Surveyor’s survey — in
the Report (Form 6.3.18).

4.2.7 Prototypes of the fire dampers for ventilation
ducts shall be checked for compliance with the approved
documentation and for proper operation, while the self-
closing dampers shall be checked for proper operation
during fire test.

Fuses shall be checked at random, being taken from
each batch, for the regulated temperature of operation
during fire test when fitted in the self-closing device or in
conjunction with the self-closing ventilation damper.

4.3 FIRE HAZARDOUS PROPERTIES OF MATERIALS

43.1 As far as the fire hazardous properties are
concerned, the materials of internal bulkheads, insulation,
grounds, linings, finishing and deck coverings in ship’s
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spaces, textiles and films used for manufacture of curtains,
blinds and other hanging articles as well as carpets shall
meet the requirements of Part VI "Fire Protection” of Rules
for the Classification and Construction of Sea-Going Ships
and be tested in accordance with the IMO test procedures as
indicated in 1.6 of the same Part.

Data on the index (trade mark), the manufacturer and
manufacturing documentation shall be submitted for the
material to be tested.

4.3.2 Test results shall be presented in the test record
and the results of the Surveyor’s survey — in the Report
(Form 6.3.18).

4.4 ITEMS OF FIRE EXTINGUISHING SYSTEMS

4.4.1 Technical supervision during manufacture of
pumps shall be performed in accordance with Section 5,
their electric motors — in accordance with Section 10,
pressure vessels — in accordance with Section 9, pipes
and manifolds — in accordance with Section 8.

4.4.2 Ttems shall be manufactured according to the
approved technical documentation. Attention must be
given to the resistance of the item to the effect of marine
environment achieved owing to the material used or
protective covering.

4.4.3 Items shall be tested on bench in order to verify
that their parameters comply with the technical documenta-
tion approved by the Register. Tests shall be carried out
according to the program agreed with the Register.

4.4.4 Testing of the items by trial pressure shall be
carried out in accordance with Table 3.12.1, Part VI "Fire
Protection" of Rules for the Classification and Construc-
tion of Sea-Going Ships.

4.4.5 When enterprises present complete fire-extin-
guishing systems, the surveyor shall carry out survey of
their main assemblies to verify compliance with the
approved technical documentation.

4.4.6 The prototypes of monitors shall be tested for
the range of water, foam or powder jet supply at different
angles. The length of jet shall comply with the
specifications, the pressure at the monitor and water,
foam concentrate or powder supply rate being measured.

4.4.7 In prototype sprinkler heads testing, it is
necessary to verify the trouble-free opening-up of
sprinklers when the given temperature is reached at the
minimum admissible pressure.

During the survey, about 3 % of sprinklers shall be
tested but not less than three per batch.

4.4.8 When testing protective diaphragms of the CO,
smothering systems, it is necessary to test at random 3 to
6 % of diaphragms per batch in accordance with the
requirements of 3.8.2.6.1, Part VI "Fire Protection" of
Rules for the Classification and Construction of Sea-
Going Ships.

4.4.9 In prototype high-expansion foam generators
testing, it is necessary to check the solution pressure at the
generator inlet, foam expansion ratio and capacity of the
generator when operating on an approved foam concen-
trate, as well as the manual and automatic control of the
device closing the discharge orifice of the generator.

The mixers of the foam fire extinguishing systems
shall be tested for the dosage of foam concentrate at the
specified parameters of water head and affluent.

4.4.10 When testing the prototypes of inert gas
generators, it is necessary to check:

capacity;

operation of automatic equipment;

content of oxygen in inert gas;

inert gas temperature at the outlet of coolers;

operation of monitoring alarm and automatic devices
when the operating conditions deviate from the set
parameters.

4.4.11 When testing the prototypes of the fire-
extinguishing aerosol generators, it is necessary to check:

normative fire extinguishing concentration of aerosol;

aerosol supply time (not exceeding 120 s);

time from the start-up of the generator until
operating duty (not exceeding 10 s);

end of the thermal zone (with temperature of 70 °C);

temperature on the generator casing.

Environmental tests shall be carried out.

4.5 FIRE FIGHTING OUTFIT

4.5.1 Such items as fire extinguishers of all types,
safe lanterns, breathing apparatus, gas analysers and fire
extinguishing substances other than foam concentrates
and dry powders, in the absence of the approved
documentation, may be manufactured when approved
by a competent state body, subject to special agreement
with the Register.

4.5.2 When approving foam concentrates, it is necessary
to be guided by the requirements of the IMO circulars:
MSC/Circ.582 "Guidelines for the Performance and Testing
Criteria and Surveys of Low-Expansion Foam Concentrates
for Fixed Fire-Extinguishing Systems", MSC/Circ.798
"Guidelines for the Performance and Testing Criteria and
Surveys of Medium-Expansion Foam Concentrates",
MSC/Circ.670 "Guidelines for the Performance and Testing
Criteria and Surveys of High-Expansion Foam Concentrates"
(see RHO Circular No. 009-6.6.5-229411 of 12.03.97 or
Collection of IMO Resolutions No.2) and MSC/Circ.799
"Guidelines on the Characteristics, Test Criteria and Super-
vision of Foam Concentrates for Fixed Systems on Chemical
Tankers". When approving powders, it is necessary to be
guided by the guidelines set out in the Appendix.

4.5.3 When testing prototypes of fire extinguishers,
it is necessary to check them for proper operation
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(duration of supply of the fire extinguishing substance,
jet length) and fire extinguishing capability in fighting a
model fire seat of appropriate class (A, B, C, D, E).

4.5.4 Fire hoses shall be checked for bonding
strength between the waterproof layer and the cover
textile, frost resistance, breaking pressure.

4.5.5 When testing dual-purpose hand fire hose
nozzles, attention shall be given to the precise fixing of
the hydrant handle and to the quality of the solid and
sprayed jet.

4.5.6 When testing the prototypes of portable foam
generators, it is necessary to check the flow rate of the
foam concentrate solution, pressure at the generator inlet,
foam expansion ratio, range and height of jet supply,
filling of the entire foam screen area with foam.

Each generator shall be checked within at least 2 min
for the strength of all connections at the hydraulic
pressure from 0,9 to 1,0 MPa.

4.5.7 When examining prototypes of fireman’s suits
and protective clothing (for handling dangerous goods)
the external cloth (as well as the cloth with thermal
insulator) shall be tested for compliance with the
parameters stated in 2.8.8.1 and 5.1.15.1.1, Part VI "Fire
Protection" of Rules for the Classification and Construc-
tion of Sea-Going Ships.

4.5.8 When testing the portable foam set, it is
necessary to check, using an approved foam concentrate,
the foam discharge and expansion ratio at a pressure at
the ejecting device being about 0,3 MPa, as well as the
foam jet range at the maximum regulated pressure.

APPENDIX

GUIDELINES ON DRY POWDER TESTS

1. Purpose.

As a rule, powders may be accepted for use when a
conclusion of a competent state body is available.

Where approval of the powders is necessary, tests
shall de carried out in accordance with these guidelines.

The tests shall be carried out according to program
approved by the Register with the aim to verify
specifications of the powders presented by the manu-
facturer of the latter.

2. Main parameters.

2.1 Acceptability of the powders shall be evaluated
against the following main parameters and their values
determined at the temperature 20+2 °C:

.1 moisture fraction by mass, % . . . . . <0,5;
.2 hygroscopicity, %. . . . . . . . . . .. <4
.3 apparent density (mass to occupied volume

ratio at free filling during 2 min), glem® . . >0,7;
.4 fluidity (looseness), % <15 (fraction by
mass of the

remainder of powder);
.5 thermal stability (change of fluidity
after exposure to maximum and minimum

service temperatures), % . . . . . . . <20;
.6 vibration resistance (change of fluidity

after vibration effect on the fire

extinguisher charged by powder), % . . <20;

.7 external condition. . . . fine, without lumps,

readily friable.

2.2 Functional indicators of the powders are

determined by the indicators of the fire extinguishing

capability in fighting the model fire seats presented by
the manufacturer but not regulated by the Register.

Applications depend on the powder types:

ABCDE type (ammonium phosphate-based) is
intended to extinguish fire on solid substances (class A
fires), liquids (class B fires), gases (class C fires),
magnesium and aluminium alloys (class D fires),
electrical installations up to 100 kV (class E fires);

BCE type (sodium bicarbonate-based).

2.3 The powder shall not give rise to abrasion wear
of rotating parts.

3. Testing.

3.1 Powders are generally subjected to laboratory
and field tests.

3.2 During laboratory tests, parameters listed in 2.1.1
to 2.1.6 are verified.

3.3 Field tests include fire tests for verifying
parameters set out in 2.2 and specified in technical
documentation submitted by the manufacturer.

3.4 Fire tests shall be carried out to fight fires of all
classes which are stated in connection with the powder
types and shall be specified in the Register documents.

4. Presentation of results.

4.1 Upon completion of the tests, a record shall be
drawn up, which contains the following data:

manufacturer’s (company’s) name;

powder type (as well as its description, brand);

purpose of tests;

test date;

standards on the basis of which tests have been
carried out;

equipment on which tests have been carried out;

main parameters of powder;

parameter values obtained during laboratory and
field tests;

conclusions and guidelines on the use of powders.
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S MACHINERY

5.1 GENERAL

5.1.1 The provisions of this Section apply in
technical supervision during development and manufac-
ture 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 manu-
facturer’s.

5.1.3 General provisions for the organization of
technical supervision during manufacture of the cited
items are set out in Part I "General Regulations for
Technical Supervision", and those concerning technical
documentation — in Part II "Technical Documentation".

5.1.4 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.

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 results of component measurement and
fixing measurements submitted in the process of
manufacturing the components and during installation
thereof, shall encompass 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 require-
ments of the working drawings.

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

5.1.7 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.

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

5.1.9 When conducting hydraulic tests, the test
pressure shall be taken in accordance with 1.3, Part IX
"Machinery" of 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.

5.1.10 Scope and procedure of the surveys and tests of
the supervised items during the manufacture and installa-
tion at the manufacturer’s are indicated in the List (see 12.2,
Part I "General Regulations for Technical Supervision")
elaborated by the manufacturer and approved by the RS
Regional Location 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 manufacturer’s.

5.1.11 Forms of the manufacturer’s documents
including measuring results tables, test tables, presenta-
tion certificates shall be elaborated with regard to the
requirements of the List agreed with the Surveyor.
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5.1.12 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.

5.1.13 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 Supervision, for example:

.1 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.

5.1.14 Methods of check, tools and arrangements for
its performance during manufacture and installation shall
be established by the manufacturer to the satisfaction of

the Register and indicated in the documentation on the
production process.

5.1.15 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.

5.2 MAIN AND AUXILIARY INTERNAL COMBUSTION
ENGINES OF POWER OUTPUT 55 KW AND OVER

5.2.1 Technical supervision during manufacture of
the internal combustion engines, their assemblies and
parts shall be performed in accordance with the
requirements of Table 5.2.1, List of Supervised Items
and the RS Nomenclature.

5.2.2 Bed plates.

5.2.2.1 The bed plates of cast, welded and combined
cast-and-welded construction, upon completion of pre-
liminary treatment and all welding operations (including
correction of defects by welding) shall be subjected to
heat treatment in accordance with the approved proce-
dure.

Table 5.2.1
Item of technical supervision Examination of|] Verification | Flaw |Hydrau-| Special | Bench
material, of accompa- | detection | lic tests |  tests tests
blanks, nying docu-
assemblies, [ments, brands
parts
Main and auxiliary internal combustion engines of power output 55 kW + +
and over
Bed plates + + + +
Crankcases + + + +
Frames, columns + + +
Cylinder blocks + + + +
Cylinder covers + + + +
Cylinder liners + + + +
Inlet and outlet valve housings + + + +
Tie rods + + +
Pistons (crowns and trunks) + + + +
Gudgeon pins + + +
Piston rods + + +
Connecting rods + + +
Crossheads + + +
Crankshafts + + +
Crankshaft detachable couplings + + +
Main, connecting rod, top-end, crosshead and built-in thrust bearings + + + +
Bolts and studs of crosshead, connecting rod and main bearings, + + +
attachment of couterweights to crank webs, cylinder covers and
connections of crankshaft sections
Gearing and chain gears + + +
Links and levers of synchronizing mechanisms + +
Valve plates + +
Exhaust scrolls and gas collectors + + +
Speed governors + + +
Overspeed device + + +
Camshafts + + + +
Safety valves + +
Insulation +
High pressure oil fuel injection pipes and their protection + + + +
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Minor defects the correction of which does not give
rise to deformation of the bed plate, on agreement with
the surveyor, may be rectified without subsequent heat
treatment.

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

.1 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.

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

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.

5.2.5.1 When surveying cylinder blocks or indivi-
dual parts thereof, the applicable requirements of 5.2.2
shall be taken as guidance.

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 require-
ments of 5.1.9, 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 applic-
able 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 5.1.9.

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 indivi-
dual 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 5.1.9.

5.2.8 Inlet and outlet valve housings.

After finishing, the inlet and outlet valve housings
shall be subjected to test on the cooling space side by a
test hydraulic pressure in accordance with the require-
ments of 5.1.9.

The results of flaw detection shall be verified.

5.2.9 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.

5.2.10 Pistons.

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

parallelism of the ring groove surfaces 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.

Upon finishing, the piston shall be subjected to test
by a test hydraulic pressure in accordance with the
requirements of 5.1.9.

5.2.11 Gudgeon pins.

During external examination of the gudgeon pins, in
addition to the check for compliance of their dimensions,
roughness and material, the results of flaw detection and
heat treatment shall be also verified.

5.2.12 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.

5.2.13 Connecting rods.

During external examination of a finished connect-
ing rod, the following shall be checked:
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parallelism of the mated surfaces each other;

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

results of flaw detection.

5.2.14 Crossheads.

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

alignment of journals;

parallelism and misalignment of the surface gen-
eratrices of one journal in relation to another;

results of flaw detection and heat treatment.

5.2.15 Crankshafts.

5.2.15.1 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;

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;

results of the crankshaft balancing.

5.2.15.2 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.

5.2.16 Detachable crankshaft couplings.

During external examination of the finished detach-
able crankshaft couplings, the following shall be
checked:

perpendicular position of the end faces to the bore
axis;

concentricity of sections one to another;

availability of a stock for finishing after fitting on the
shaft;

results of flaw detection.

5.2.17 Main, connecting rod, top-end, 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).

For the built-in thrust bearings, see also Section 7.

5.2.18 Bolts and studs of crosshead, connecting
rod and main bearings, cylinder covers, attachment
of couterweights to crankshaft webs and connections
of crankshaft sections.

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.

5.2.19 Gearing and chain gears.

5.2.19.1 During external examination of the finished
gear-wheels and sprockets, the following shall be
checked:

perpendicular position of the axis of the hole for
mounting to the end faces of the gear or sprocket hub;

tooth shape and contact in engagement;

results of flaw detection and heat treatment.

5.2.19.2 During external examination of the finished
components of driving chains and chains in assembly, the
requirements of 5.1.6 shall be taken as guidance; and the
following shall be checked:

concentricity of the sections of bushings and pins;

centre-to-centre distance in sides;

condition of the internal surfaces of the bushings
before fitting sides;

caulking of pins in the chain sides;

chain pitch under measuring load;

length difference of a set of single-row chains in
these drives with two and more single-row chains
running on two and more row sprockets;

results of heat treatment of components before
assembling the chain.

5.2.20 Links and levers of synchronizing mechan-
isms.

See 5.1.6.

5.2.21 Valve plates.

See 5.1.6

5.2.22 Exhaust passages and gas collectors.

See 5.1.6.

5.2.23 Speed governors and overspeed devices.

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

5.2.24 Camshafts and their bearings.

During external examination of a finished camshaft
and its bearings, the following shall be checked:
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.1 parallelism of the generatrices of the working
journals to the camshaft axis;

.2 lack of cylindrical shape of the working journals;

.3 setting angles of the cam plates;

.4 parallelism of the working surface of the cam or
cam plate profile to the camshaft axis;

.5 run-out of journals, flanges and seats for fitting
driving gear or sprocket;

.6 deviation of geometry of the key slots for fitting
bushings for cam plates in the perpendicular position and
parallelism in relation to the camshaft projections;

.7 roughness of the machined journals and cams
(cam plates);

.8 results of flaw detection and heat treatment;

.9 camshaft bearings (see 5.2.17).

5.2.25 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;

.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 manufac-
turer’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.

5.2.26 When carrying out bench tests, it is necessary
to be guided by the requirements of 5.11 and by the
following:

.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 special
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 mean-
while 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, super-
charging 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,
and the inspection shall cover:

cylinder covers,

pistons and piston rods,

cylinder liners,

connecting rods,

crankshaft,

connecting rod, main and top-end bearings, guides,

crossheads, gudgeon pins,

valve timing gear and camshaft;

.4 the ICE shall be assembled with random
verification of the results of the component measure-
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ment, 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.

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 within the scope given in Table 5.3.1
and in compliance with the applicable requirements of
5.2 and the requirements of 5.11.
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Auxiliary internal combus- +
tion engines of power
output below 55 kW
Bed plates + + +
Cylinder blocks + + + | +
Crankcases + + +
Cylinder covers + + + | +
Pistons + + + | +
Connecting rods + + +
Crankshafts + + +
Speed governors, overspeed +
devices
Camshafts + + + +

5.4 MAIN STEAM TURBINES AND ELECTRIC GENERATOR
TURBINES

5.4.1 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.

5.4.2 Turbine casings.

5.4.2.1 Turbine casings of cast, welded and com-
bined 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:
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Turbine casings + + | + +
Nozzle boxes and manoe- + +
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Nozzles + +
Diaphragms + + +
Disks + + + +
Blades + + | + +
Gland seals + +
Rotors and shafts + + + +
Bearings + + | + +
Couplings + + +
Shrouds and lashing wire + +
Bolts for joining split + + +
casings

weld 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 5.1.9.

5.4.3 Nozzle boxes and manoeuvring gear casings.

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 5.1.9.

5.4.4 Nozzles.

During external examination of the finished nozzles,
it is necessary to make sure that the profiles comply with
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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.

5.4.5.2 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 In the presence of the surveyor, the
diaphragms shall tested for deflection; and after unload-
ing 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 shatft.

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 shafts.

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;

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 indicat-
ing 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 bear-
ings, 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, metallo-
graphy) 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
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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
5.2.18.

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 mount-
ing;

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;

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 5.11 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 follow-
ing 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.

5.5 AUXILIARY STEAM TURBINES

5.5.1 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 5.11.
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5.6 MAIN GAS TURBINES AND ELECTRIC GENERATOR GAS
TURBINES

5.6.1 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.
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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 examination
and measuring. 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 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 inspection. 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
inspection 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.
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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 necessary 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 specifica-
tions shall stipulate requirements imposed upon:

materials,

mechanical properties,

surface condition,

micro- and macro- inspection,

special types of inspection and tests,

special types of treatment,

charge materials,

casting inspection,

allowable defect rates.

See also 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 inspection of components for
likely flaw (fluorescent inspection of moving blades, dye

penetrant inspection of disks and ultrasonic inspection 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 manufac-
ture 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 weld 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 dimen-
sions, 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 rough-
ness, 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 weld joints of the finished
combustion chambers and flame tubes shall be checked
by visual examination and measurement; 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, see also Section 9 of this Part and
Section 5 of Part V "Technical Supervision during
Construction of Ships".

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
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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, CO, smother-
ing, 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 5.11 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;

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 GTI 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 GTI protection and the following
checks shall be performed:

oil pressure protection for the turbine;

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

starting thermal protection activation;

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

activation of thermal limitation system in the GTI
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 tempera-
ture 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;

.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 5.11;

.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 HPC stages — to dye penetrant test.

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
Regional Location;

.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 be the Regional Location 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. The Surveyor shall put the final Register
brand on the manufacturer’s plate and issue the Register
certificate.

5.7 GEARS AND DISENGAGING COUPLINGS OF MAIN
AND AUXILIARY MACHINERY

5.7.1 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
5.11.
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Gears, disengaging couplings +
of main machinery:
coupling and reduction gear + + | + +
casings
gears and pinions + + 1 + +
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 + + +

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;

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

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 documen-
tation;

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.

5.7.4 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.

5.7.5 Detachable shaft half-couplings.

During external examination of the finished detach-
able 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 documentation;

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 shaft.

5.7.6 Connecting bolts.

During external examination of the finished con-
necting 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.

5.7.8 Elastic coupling components.

During external examination of the elastic compo-
nents 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 (see 5.2.1.7);

.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 documen-
tation. 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;
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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 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.

5.711 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 shatft;

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.

5.7.12 When conducting bench tests of the main
machinery gears, it is necessary to be guided by the
requirements of 5.11 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 % along the length and 60 %
along the height of teeth, and in case of the gears of
auxiliary machinery — at least 70 % along the length and
50 % along the height.

5.7.12.6 The gear shall be assembled, and the results
of the component measurements and fixing measure-
ments 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 disenga-
ging couplings of the main machinery, it is necessary to
be guided by the requirements of 5.11 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 gear;

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;
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limiting torque slipping, if envisaged;

.2 hydrodynamic torque converters, hydraulic cou-
plings, electromagnetic couplings —

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 hydro-
dynamic 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 measure-
ments 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 5.11.

5.8 AUXILIARY MACHINERY

5.8.1 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.

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:

Table 5.8.1

Item of technical supervision

Examination of materials,
blanks, assemblies,
components

Verification of accompany-
ing documents, brands
Flaw detection

Hydraulic tests

Special 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

Circulating pumps of waste-
heat boilers

Oil fuel and lubricating oil +
separators
Bilge ejectors +
Submersible make-up sea +
water pumps of MODU
Jacking mechanism of +
MODU
Arrangement for lifting and +
lowering pipers and make-
up pumps of MODU

+ + + | Bench tests

+

I T I S SR S ST R

+

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, Part V
"Technical Supervision during Construction of Ships".
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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 Han-
dling Gear of Sea-Going Ships.

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 5.1.9.

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 5.1.9.

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 draw-
ings;

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 con-
necting 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 Crankshafts.

During external examination of the finished crank-
shafts 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 com-
pressors.

During mounting of the piston-type pumps and
compressor, 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:

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 DC and are parallel to
the guides (parallels);

pistons when moving down from TDC to 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 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 5.11 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;
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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 com-
pressor 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 re-
sults, 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 5.11 and those specofied 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 re-
corded:

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:

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 para-
meters.

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 im-
pellers 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 accor-
dance with 5.1.9.

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 documenta-
tion, 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 5.11
shall be taken as guidance, also, it is necessary to:

.1 check the starting characteristics of the prime mover;

.2 record the power consumption for the compres-
sors 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
5.1.9.

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 5.1.9.

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 supervision body;

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 require-
ments of 5.11 and the following requirements shall be
taken as guidance:

.1 to check operation of the safety valves;

.2 to record 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
speci-fied 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.

5.9.4 Oil fuel and lubricating oil separators.

5.9.4.1 Bowls 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:
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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
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;

results of the mounting measurements have been
submitted by the supervision body;

checks have been carried out by approved methods.

5.9.4.5 When conducting the bench tests of the fuel
oil and lubricating oil separators, the requirements of
5.11 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 a special program approved by the Register;

separator operation in the clarification and purifica-
tion 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 measure-
ments and fixing measurements being verified, where-
upon 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 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.

5.9.5.2 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.

5.9.5.3 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.

5.9.5.4 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.

5.9.5.5 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;
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.2 results of measurements for the mounting carried
out have been sub-mitted by the technical control body.

5.9.5.6 When conducting the bench tests of the
turbochargers, the requirements of 5.11 and 5.9.5.6.1 to
5.9.5.6.3 shall be taken as guidance.

5.9.5.6.1 The following parameters shall be re-
corded:

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.

5.9.5.6.2 Upon completion of the tests, the turbo-
chargers shall be inspected with the following compo-
nents being examined:

shaft and rotors,

gland seals,

casings,

bearings.

5.9.5.6.3 Upon completion of the inspection and
correction of the defects detected, the check tests shall be
conducted with the parameters obtained being verified.

5.9.5.7 In case of the large-scale (serial) production
of the turbochargers, the requirements of 5.11 and
5.9.5.7.1 to 5.9.5.7.2 shall be taken as guidance.

5.9.5.7.1 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 con-
ducted on the engine for which the turbochargers are
intended, when operating with an overload not less than
10 % of the rated output during 1 h.

5.9.5.7.2 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.

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 % 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.

5.9.5.8 When conducting the bench tests, the
requirements for the air parameters as set out in 5.11

and 5.9.5 shall be taken as guidance and whilst so doing,
the consumed power and engine characteristics shall be
taken into account.

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.

Table 5.10.1

(Nos| Item of technical

supervision

Examination of materials,
blanks, assemblies,
components

Verification of accompany-
ing documents, brands
Flaw detection

Hydraulic tests

Special tests

Bench tests

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
towline tension gove- + +
rning devices and
fairleads

brakes + +
5 | Boat winches: +
output and intermediate + +

+

+

+
+

o+

++ + +

+ 4+
+ o+

shafts
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Table 5.10.1 — continued

Item of technical

s |t
.. <
Nos supervision = 28
2 g g
Sy |SE
225
o 7| %]
cE 58 & 3
S 0w | £ L 2}
Swe|lg 5] 7] 2z
E=07 =N ) g o] o ] 17}
s<2|= 3| 8 = = 2}
g -Slggl 3 3 — =
BN RSN o = < =
EX S&lE3| 3 & ‘s S
RN = st 153 =
xS sl = > =9 o
Mbo o> .8 K = 7] m
pinions, gear wheels of | + +
power drives
automatic and hand + +
brakes
stoppers + +
6 | Engine order telegraphs +
7 | 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 containers

8 | Motors and pumps of +
hydraulic systems:

shafts, rotors + +
rods + +
pistons, plungers + +
casings + + +
cylinders + + +
fittings and piping + + +

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.

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 documenta-
tion;

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
approved methods.

5.10.2.4.2 The cylinders shall be subjected to
hydraulic test in accordance with the requirements of
5.1.9.

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;

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;
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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, see 5.7.9;

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 5.11 and 5.10.2.8.1 to
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, Part V
"Technical Supervision during Construction of Ships".

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 % 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 % 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 cylin-ders following the proposed
scheme shall be checked.

5.10.2.8.9 When testing the steering gear, it is
necessary to check:

oil temperature, oil level and electric motor over-
loading alarm;

operation of the safety valves;

zero position of the control.

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, switch-
ing 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 mount-
ing 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;
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mating of the contact surfaces and seats, concen-
tricity 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 these Rules.

5.10.3.6 When mounting the windlasses and anchor
capstans, it is necessary to make sure that:

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 dis-
tance, 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 supervision body;

checks have been carried out by an approved
method.

5.10.3.7 When conducting bench tests of the wind-
lasses and anchor capstans, the requirements of 5.11 shall
be taken as guidance, and also it is necessary to:

.1 check their operation under no-load conditions
with the sense of rotation being changed during 30 min
in each direction;

.2 test the brake for holding the sprockets under the
maximum permissible static load during 10 min;

.3 check the operation of the safety coupling and
switching coupling;

4 test them at the maximum operating pull load and
heaving-in speed during 60 min (30 min per sprocket);

.5 upon completion of the tests, the anchor
machinery shall be inspected with the shafts and

spindles, bearings, pinions and gear wheels of the re-
duction gear, disengaging and safety couplings and
brakes being examined;

.6 upon completion of the inspection and correction
of the defects detected, with the component measurement
results being verified at random, carry out assembling
and check tests with verification of the parameters
relating to the pull, heaving-in speed and consumed
power.

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 Tow 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, fair-
leads.

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.

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.

5.10.7 Engine order telegraphs.

During external examination of the engine order
telegraph components and the telegraphs in assembly, it
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is necessary to make sure that their construction and
dimensions comply with the technical documentation
with the fixed positions of the handles and indicators
being provided.

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

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

materials used comply with the technical documen-
tation;

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

5.10.8.2 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 supervision
body for the mounting carried out;

checks have been carried out by approved methods.

5.10.8.3 When conducting the bench tests of the
fans, the requirements of 5.9.5.7 and 5.11 shall be taken
as guidance.

5.10.9 Motors and pumps of hydraulic systems.

5.10.9.1 Shafts and rotors.

5.10.9.2 Rods.

5.10.9.3 Pistons and plungers.

5.10.9.4 Casings.

5.10.9.5 Cylinders.

5.10.9.6 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.

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

5.10.9.8 When conducting bench tests of the variable
delivery pumps and motors of the hydraulic systems, the
requirements of 5.11 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.

5.11 BENCH TESTS

5.11.1 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 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;

.7 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.

5.11.2 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.
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5.11.3 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.

5.11.4 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.

5.11.5 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.

5.11.6 As a rule, the check test with the issuance of
the documents in accordance with the RS Nomenclature
is the closing stage of the supervised item survey.

Exclusion of the check tests is subject to special
consideration by the Register in each case.

5.11.7 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.

5.11.8 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.

5.11.9 All the data necessary to issue the Register
documents (manufacturer’s documents for the material,
components, related equipment, measurement results,
etc.) shall be submitted for each supervised item.

5.11.10 If the 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.

5.11.11 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.

5.11.12 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 subject to special consideration by the Register;

4 prime movers (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 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.

5.11.13 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 equip-
ment shall in such case have characteristics similar to
those of the regular auxiliaries and equipment.

5.11.14 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.

5.11.15 The duration of the bench tests shall be
assigned in compliance with Table 5.11.15, and along
with that:

.1 in view of the conditions of using the ICE in
service the scope of the tests may be extended;

.2 measurements of the parameters at the rated power
shall be made two times at 30 min interval;

.3 duration of the test modes has been indicated at
steady parameters;

.4 after the bench tests, the fuel supply systems of
the main engines driving the propellers shall be adjusted
so that the overload capacity cannot be reached in
service;

.5 after the bench tests, the fuel supply systems of
the ICE driving the main and auxiliary diesel-generators
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shall be adjusted so that operation at 110 % of rated
power is possible in service, and that the governor
characteristics including operation of the protection
mechanism are ensured at any time.

5.11.16 During the check tests, the duration of
operation in the mode 5 shall be equal to at least 25 % of
the time indicated in Table 5.11.15, but in all cases not
less than 30 min.

5.11.17 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.

5.11.18 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 a special 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 the Appendix to this Section.

5.11.19 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 5.11, shall be checked for compliance with the re-
quirements of 6.13.6 and 6.15.4, Part II "Life-Saving
Appliances" of Rules for the Equipment of Sea-Going
Ships.

5.12 REGISTER DOCUMENTS

5.12.1 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.

5.12.2 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.

Table 5.11.15

Operation mode Main ICE driving propellers ICE driving main Duration of tests of turbines, h, at rated power, kW
characteristics and auxiliary
diesel-generators

Power in % of rated Speed in % of |Duration of tests, h,| Duration of tests, | over below below | below | below |less than
one rated one not less than h, not less than | 10000 10000 5000 1000 500 200
110 103,2 0,5 — 0,75 0,5 1,0 1,0 1,0 0,5 0,5 0,5
100 100 1,0 1,0 16,0 12,0 8,0 6,0 4,0 2,0
90 Along propeller 0,5 — — — — — — —
75 curve 0,5 0,5 3,0 3,0 3,0 1,0 1,0 1,0
50 0,5 0,5 2,0 2,0 2,0 1,0 1,0 1,0
25 0,5 0,5 2,0 2,0 2,0 1,0 1,0 1,0

Idling — 0,5 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

Starts + + — — — — — —

Reversals + — — — — — — —

Tests of governor and + + + + + + + +

independent runa-

way protection

Tests of "shut-down + + + + + + + +

device"
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APPENDIX

PROGRAM OF TYPE TESTS OF THE IC ENGINES FOR ISSUANACE OF TYPE
APPROVAL CERTIFICATE

1. General.

The present program has been drawn up on the basis
of the IACS Unified Requirements M50.

Upon finalization of the development and approval
of the technical documentation for a marine engine, one
engine after the tests carried out at the manufacturer’s
shall be subjected to tests for the issuance of Type
Approval Certificate within an appropriate scope in-
dicated below.

The suitability for an engine to operate on heavy fuel
oil shall be proved by the results of the appropriate tests
on the manufacturer’s bench, and as a last resort, on the
first engine installed on board.

2. Tests carried out at the manufacturer’s.

2.1 Normal conditions.

2.1.1 Tests at 25 %, 50 %, 75 %, 100 % and 110 %
of the rated power:

along the nominal propeller curve and operation with
constant governor setting (at constant speed) for propul-
sion engines;

at constant speed for engines intended for generating
sets.

2.1.2 Tests at the limit points of the permissible
operating range (these points shall be defined by the
engine manufacturer).

2.2 Emergency operation conditions.

For turbocharged engines the achievable continuous
output shall be determined in the case of turbocharger
damage:

engines with one turbocharger, when rotor is blocked
or removed;

engines with two or more turbochargers, when
damaged turbochargers are shut off.

2.3 The main measured characteristics and para-
meters obtained during the manufacturer’s tests including
test hours at various load points shall be presented to the
surveyor to the Register prior to type testing.

3. Tests for issuance of Type Approval Certificate.

3.1 The type tests shall be carried out according to a
program approved by the Register in the presence of the
surveyor. The results achieved shall be recorded in an
appropriate Register Report (Form 6.3.18). Deviations
from this program for the award of Type Approval
certificate shall be agreed with the Register.

3.1.1 Load points.

Load points at which the engine shall be tested are
shown in the power/speed diagram for the crankshaft
(see Fig. 3.1.1).

Overload power
; : 110 106,6

, 100

| _— Rated power
90

.

| 80

Power, % —>
8
1

|50
50 |

| 40
40

| 30

—H
100 103.2
Speed , % —>

Fig. 3.1.1 Power/Speed Diagram:
1 — range of continuos operation;
2 — range of intermitted operation;
3 — range of short-time overload operation

The data to be measured and recorded when testing
the engine at various load points shall include all
necessary parameters for engine operation.

The operating time per load point depends on the
engine size (achievement of steady-state condition) and
on time for collection of the operating values, which,
normally, can be assumed to be 0,5 h per load point.

At the rated power as per 3.1.1.1 the operating time
of two hours is required. Two sets of readings shall be
taken at a minimum interval of one hour.

3.1.1.1 Rated power, i.e. 100 % output at 100 %
torque and 100 % speed corresponding to point /.

3.1.1.2 100 % power at maximum permissible speed
corresponding to point 2.

3.1.1.3 Maximum permissible torque (normally
110 %) at 100 % speed corresponding to point 3 or
maximum permissible power and speed according to
nominal propeller curve corresponding to point 3a.

3.1.1.4 Minimum permissible speed at 100 % torque
corresponding to point 4.
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3.1.1.5 Minimum permissible speed at 90 % torque
corresponding to point 5.

3.1.1.6 Part loads, e.g. 75 %, 50 %, 25 % of rated power
and speed according to nominal propeller curve correspond-
ing to points 6, 7 and & and at rated speed with constant
governor setting corresponding to points 9, /0 and /1.

3.1.2 Emergency operation.

Maximum achievable power when operating along
the nominal propeller curve and when operating with
constant governor setting for rated speed as per 2.2.

3.1.3 Functional tests.

3.1.3.1 Lowest steady engine speed according to
nominal propeller curve.

3.1.3.2 Starting tests, for non-reversible engines and/
or starting and reversing tests for reversible engines.

3.3.3 Governor test.

3.3.4 Testing the safety system, particularly for

overspeed and low lubricating oil pressure.
Note. Forengines intended to be used for emergency services,
supplementary tests may be required by the Surveyor to the Register.

4. Component inspection upon completion of the tests.

Immediately after the test run, the following components
of one cylinder for in-line engines and two cylinders for V-
engines shall be presented for inspections:

piston removed and dismantled;

crosshead bearing, dismantled,;

crank bearing and main bearing, dismantled,

cylinder liner;

cylinder head, valves disassembled;

control gear, camshaft and crankcase with opened

covers.

Note. If deemed necessary by the surveyor to the Register,
further dismantling of the engine for inspection of the components
may be required.

5. Definition of IC engine type.

5.1 General requirements.

Engines are of the same type if they do not vary in
any detail included in the definition in 5.2. When two
engines are to be considered of the same type it is
assumed that they do not substantially differ in design
and their design details, crankshaft, etc., and the
materials used meet the RS rules and are approved by
the Register.

5.2 Definition

The type of internal combustion engine expressed by
the Engine Builder’s designation is defined by:

the bore,

the stroke,

the method of injection (direct or indirect injection),

the kind of fuel (liquid, dual-fuel, gaseous),

the working cycle (4-stroke, 2-stroke),

the gas exchange (naturally aspirated or super-
charged),

the maximum continuous power per cylinder at
maximum continuous speed and/or maximum contin-
uous brake mean effective pressure,

the method of pressure charging (pulsating system,
constant pressure system),

the charging air cooling system (with or without
intercooler, number of stages),

cylinder arrangement (in-line, vee).

Notes: 1. After a large number of engines has been proved
successfully by service experience, an increase in power up to
maximum 10 % may be permitted, without any further type test,
provided approval for such power is given.

2. One type test suffices for the whole range of engines having
different numbers of cylinders.

6 SHAFTING COMPONENTS

6.1 GENERAL

6.1.1 The provisions of this Section apply during the
technical supervision of the shafting components listed in
the RS Nomenclature.

6.1.2 The Section lays down the procedure of
technical supervision during the manufacture of the
above mentioned items at the manufacturer’s.

6.1.3 The procedure and scope of the checks, tests
and surveys of the articles during the manufacture
thereof are determined from Table 6.1.3, the require-
ments of this Section as well as from a list to be

Table 6.1.3
T =
Items of technical supervision £ < 2| 9 R
85 |E|2El |5 Ele
= 8 « Al g = <
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Shafting: +
thrust shafts + +1 + |+ +
intermediate shaft + +| + [+ +
propeller (stern)’ shaft + +1 + [+] +2 +
propeller (stern)' shaft liner + +| + |+ +
shaft couplings + + + +
! From here on, all the requirements for the propeller shafts and
propeller shaft liners cover, respectively, the stern shafts and stern
shaft liners as far as they are applicable.
2 For liners consisting of two or more lengths to be welded on the shaft.
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developed by the manufacturer in accordance with 12.2,
Part I "General Regulations for Technical Supervision"
and agreed with the RS Regional Location. When
developing the list, the features of the manufacturing
process adopted at the manufacturer’s shall be taken into
consideration.

6.1.4 The construction of the shafts and their
components shall comply with the approved technical
documentation and meet the requirements of Part VII
"Machinery Installations" of Rules for the Classification
and Construction of Sea-Going Ships. The manufacture
of the shafting, their components and assemblies and the
production operations shall be carried out under the
supervision of the Register in accordance with the
approved technical documentation listed in Part I "Clas-
sification" of Rules for the Classification and Construc-
tion of Sea-Going Ships, as applied to the shafting.

6.1.5 The forms of the manufacturer’s documents
(measurement tables, requests for the presentation to
surveying, etc.) shall be developed by the manufacturer
or shipyard and agreed with the Register.

6.1.6 The inspection methods, tools and devices for
measuring, testing and inspecting shall be determined by
the manufacturer or shipyard, indicated in the process
documentation and, where necessary, agreed with the
Register.

6.1.7 The results of measurements made during the
manufacture of the components shall encompass all
measuring points, specified by the technical documenta-
tion, instructions for assembly, installation and operation
of the shafting. The measurements shall be checked by
the surveyor to the Register at random.

6.1.8 The materials, related equipment and compo-
nents (blanks) used for the manufacture and completing
of the items and products which have to be subjected to
the technical supervision shall have marking (brands)
and documents confirming the Register supervision
during the manufacture thereof in accordance with the
RS Nomenclature. Transfer of the Register brands and
manufacturer’s marking from the blanks during the
treatment of the components shall be effected in
compliance with the Instruction on Branding of Items
Supervised by the Register (see Appendix 2 to
Part I "General Regulations for Technical Supervision").

6.1.9 Prior to treatment, installation or assembling,
the materials, components (blanks) and related articles
shall be subjected to external examination in order to
check their condition and compliance with the accom-
panying documentation. In specific cases, the examina-
tion and check shall be carried out by the Surveyor to the
Register. During external examination, material, compo-
nent or article shall be examined visually, with the
accompanying documents as well as the manufacturer’s
certificates, measurement tables, flaw detection results
and availability of the brands and marking being verified
and checked.

Based on the external examination results and
availability of the documents mentioned in 6.1.8, the
possibility for launching production shall be explored.

6.1.10 Where the casting and forging defects must
and can be corrected by welding, the requirements stated
in the technical documentation shall be taken as a guide.
The specifications of drawings shall indicate the method
for correction of the defects, their nature, number and
size, position of the defects or references to the
guidelines and process documentation shall be made.

6.1.11 Machining and other types of treatments shall
generally include heating and cold-work hardening.
These shall be eliminated by heat treatment.

6.1.12 When conducting the hydraulic tests, it is
necessary to be guided by the requirements of the
technical documentation, defining the test conditions and
by the requirements of 1.3, Part IX "Machinery" and 5.8,
Part VII "Machinery Installations" of Rules for the
Classification and Construction of Sea-Going Ships.

6.1.13 For the finished articles (components) a
document shall be issued, which is defined by the
supervision form. The need for the issuance of the
Register certificate and for the branding of the articles is
stipulated by the RS Nomenclature.

6.2 THRUST, INTERMEDIATE AND PROPELLER SHAFTS

6.2.1 The treated shafts shall comply with the
requirements of the technical documentation and this
Chapter.

6.2.2 During the manufacture of the shafts and upon
finalization of their treatment, it is necessary to perform:

.1 check for the compliance of the material quality
with the requirements of the technical documentation;

.2 heat treatment and verification of the flaw
detection results;

.3 check for the roughness of the working surfaces;

.4 check of the dimensions and shape of the surfaces
treated;

.5 check of the radial run-out of the shafts, axial run-
out of the flange and collar planes of the thrust shafts,
concentricity of the outer and inner surfaces or variable
wall difference of the shafts;

.6 check of the section shape and key slot shape as
well as check of the position of the axis of symmetry of
the key slot in relation to the shaft and cone axis;

.7 check of the assembly and observance of the
coaxiality when mating shafts, interferences and clear-
ances in the joints;

.8 external examination of the shafts to detect likely
surface defects.

6.2.3 After heat treatment, the propeller shaft
forgings shall be generally subjected to ultrasonic
inspection. On agreement with the Register, the ultra-
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sonic inspection may be performed at any stage of the
shaft manufacture.

The materials on the ultrasonic shaft test shall
contain an appraisal of the test results.

6.2.4 The dimensions and cylindrical shaft surface
shape errors shall be checked in two mutually perpendi-
cular directions and in several sections along the length
of the shaft portion to be checked. The number of sec-
tions shall be sufficient for precise determination of the
dimensions and the shape of the shaft portion to be
checked, but not less than two. Ovality in any section of
the journal for bearings and conicity measured over the
bearing length shall not exceed 50 % of the tolerance for
the shaft journal diameter, unless the working drawings
instruct otherwise.

6.2.5 The radial run-out shall be checked with the
shafts slowly rotating.

The radial run-out of journals, cones and inoperative
portions of the shafts whose journals rotate with
peripheral velocity less than 10 m/s shall not exceed
the values given in Table 6.2.5.

Table 6.2.5
Shaft length to Radial run-out of shafts, mm, with the check
diameter ratio applied to
journals and cones at centres inoperative
lengths at
on supports per 1 m of | centres and on
length supports
Above 5 up to 20 0,04 — —
Above 20 up to 25 0,05 0,06 0,08
Above 25 up to 30 — 0,08 —
Above 30 up to 40 0,06 0,09 —
Above 40 up to 50 0,07 0,12 0,10

Where floating prisms capable of moving in a
horizontal plane under the action of a bent shaft are used
as the supports, the tolerances for the radial run-out are
increased by 1,5 times.

The value of the limiting radial run-out shall be
obtained by multiplying the values given in Table 6.2.5
by twice the distance, m, to the nearest end extremity of
the shaft.

For the propeller shafts hardened by rolling-down,
the radial run-out of the cone for the propeller with key
shall not exceed the values accepted for the inoperative
shaft portions.

6.2.6 The axial run-out of the connecting flange
surfaces, half-couplings or working surfaces of the thrust
shaft collar shall be checked during rotation of the shaft
mounted at the centres and on supports. The permissible
axial run-out of the connecting surfaces as well as the
thrust shaft collar surfaces shall not exceed: for shafts
with the flange (collar) diameter up to 500 mm — 0,03
mm; over 500 and up to 800 mm — 0,04 mm and over
800 mm — 0,05 mm.

6.2.7 Non-plane nature of the connecting flange
surfaces or of the working surfaces of the thrust shaft
collar shall be checked by the straight-edge. Lack of
convexity on the surface checked shall be checked by
blue test with the use of the straight-edge. When the
straight-edge is positioned in the centre plane or along
the largest chord (in case of the collar checking), the non-
blued spot may be only in the centre part of the area
checked.

6.2.8 The conicity and rectilinearity of the generatrix
of the conical shaft surfaces shall be checked by taper
measuring rules whose length shall be not less than 0,7
the cone length. The rectilinearity of the generatrix can
be checked by the straight-edge, and the total length of
the blued surface (in percents of the cone length) for
cones of 80-2000 mm in length shall be within 90 — 40 %
(the specific values shall be determined by linear in-
terpolation). Taper gauges may be used for blue test. In
such case, the blue shall be uniformly distributed over
the entire surface and have the total area (in percents of
the conical surface area) within 90 — 40 % for cones of
80 — 2000 mm in length (the specific value shall be
determined by linear interpolation). Absence of the blue
spots at the cone ends shall not be permitted. Scraping of
the conical shaft surfaces shall not be permitted.

6.2.9 The methods of inspecting the key slots shall be
established by the manufacturer depending on the adopted
manufacturing processes and inspection means. The fit of
the key mounted to the side surfaces of the key slot shall be
checked by a feeler gauge, and the total clearance shall be
within the tolerance for the key slot width.

6.2.10 The propeller shaft portions for fitting liners
shall include tolerances for interference fit stipulated by
the technical documentation. The portions may be treated
for fitting according to the actual dimensions of the liner
openings with the nature of such fitting fastening being
observed.

6.2.11 Upon the finalization of machining, the
propeller shafts are recommended to be subjected to
superficial hardening by rolling-down. The hardening
shall be carried out in way of the cone for the propeller
boss, in way of the after flange including 1/3 of the fillet
arc length and under the ends of each liner. The length of
the portion to be hardened on the cone shall be half as
great as the shaft diameter at the place of hardening, and
in the remainder of the shaft portions — one shaft
diameter.

6.2.12 Upon the final treatment of the cone opening
and key slot, the flange half-couplings shall be fitted on
the shaft and finished over the external diameters,
connecting ends and centering grooves. The axial run-
out in such a case shall not exceed the values given in
6.2.6 and the radial run-out — the values for the flanges
given in 6.2.13.

6.2.13 The finally assembled, during mating, ship’s
shafts shall be aligned. When checking two assembled
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adjacent shafts at the centres on a bed with supports, the
radial run-out of the journals shall meet the requirements
of 6.2.6 (for a shaft of the total length) and the radial run-
out of the flanges with diameters of 200 — 800 mm and
over — 0,03 — 0,05 mm (the specific value shall be
determined by linear interpolation).

When mating shafts without working journals, the
run-out shall be checked over the external surfaces of the
flanges. When mating shafts with the use of centering
disks, the shafts shall be mounted relative to each other
in such a manner that the axial run-out of the connecting
surfaces gives rise to minimum break of the common
axis of the shafts connected.

If there is a special instruction in the technical
documentation, the flanges of the assembled shafts or
half-couplings shall be machined to the same external
diameter. Based on the results of coaxiality check, the
relative position of the shafts shall be marked suitably on
the flanges.

6.2.14 The bolted joints of the shaft flanges shall be
such as to ensure the fit stipulated by the technical
documentation. The holes for the bolts shall be finished
jointly for the both flanges of adjacent shafts. Upon
finishing, not more than one annular mark up to 1 mm in
width and up to 0,3 mm in depth shall be accepted over
the hole surface length of 15 mm.

6.2.15 Connection of the shafts with the use of
flanged (key, keyless) and box couplings shall be
effected with an assured interference fit by hydropress
method. Keyless couplings including couplings with
cylindrical connections may be fitted on shafts up to
200 mm in diameter using the heat method. Fitting of the
couplings on shafts using hydropress method shall be
effected according the design fitting parameters (force of
mounting components in initial position, axial displace-
ment, pressure of oil feed to the mated conical surfaces,
force of the final press fit) and permissible deviations
therefrom. In case of the heat method of fitting, the half-
coupling heating temperature and axial displacement
shall be assumed as the design parameters.

The reference point for the axial displacement of the
half-coupling over the cone shall be determined in such a
manner as this is indicated in 7.3.3 for the propellers.

The following deviations of the fitting parameters
are permitted: axial displacement — from minus 2 up to
plus 8 %; axial force during mounting an enveloping
component in the initial position — from minus 5 up to
plus 10 %; half-coupling heating temperature — from
minus 5 up to plus 20 °C.

6.2.16 The finished shafts shall be subjected to the
external examination. No lamination, cracks, black spots,
backfins, rags, flowers, slag inclusions, sand marks,
crazes, burrs and scratches shall be permitted on the
shafts. The results of the shaft checks including the flaw
detection results as well as the results of the measure-
ments made shall be entered in the measurement tables

(shaftline certificate, reports). Where the results of the
checks, flaw detection and measurements are positive, a
brand shall be put on the shafts and the Register
certificate issued.

6.3 PROPELLER SHAFT LINERS

6.3.1 The finished liners including the water-proof
coatings of the propeller shafts shall comply with the
requirements of the technical documentation and of this
Chapter.

6.3.2 The following checks, verifications and tests
shall be performed during and upon the manufacture of
the liners:

.1 check for compliance of the material quality with
the requirements of the technical documentation;

.2 flaw detection;

.3 external examination of the liner before being
shrunk on the shaft and after being finished on the shaft;

.4 verification of the dimensions providing an
assured interference fit on the shaft;

.5 test of the liners for tightness before being shrunk
on the shaft and of the built-up liners being welded on
the shaft;

.6 check of the built-up liner joints;

.7 verification of the dimensions, shape and quality
of the treated surfaces of the journals for stern bearings
after finishing of the liners shrunk on the shaft;

.8 check for radial run-out of the finished liners on
the shaft.

6.3.3 The liners shall be shrunk on the shaft in such a
way as to provide interference fit. Attachment of the
liners to the shaft by blunt bolts or other means, as well
as sealing of the liner ends with the use of soldering,
glueing up and similar methods shall not be permitted.

6.3.4 The treated liners or shells for the welded
liners, before being shrunk on the propeller shaft, shall be
subjected to the hydraulic test for tightness by a pressure
of 0,2 MPa. The welds and adjacent zone (40 mm in
width) of the liners welded outside the shaft, before the
hydraulic tests for tightness, shall be subjected to the
external examination, X-ray or gamma-ray inspection.
The welds of the liners welded on the shaft shall be
subjected to the dye penetrant inspection before being
tested for tightness by air or oil at a pressure of 0,2 MPa.

6.3.5 The liner shrunk on the propeller shaft shall be
subjected to the finishing, whereupon the roughness of
the working surfaces, dimensions and shape errors of the
liner cylindrical surfaces (ovality and conicity) as well as
the radial run-out by the working journals for the stern
bearings and gland seals as specified in 6.2.4 — 6.2.5
shall be checked. The finished external surfaces of the
liners shall be checked visually for the absence of
defects. In questionable cases, dye penetrant inspection
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or local etching shall be carried out with subsequent
examination of the portion etched with the use of a
magnifying glass.

6.3.6 The finished surfaces of the liners and the
welds of the joined liners shall be free of defects
affecting the proper performance of the stern tube.

Individual portions of fine porosity of not more than
50 mm® in area and individual gas cavities which
diameter and depth do not exceed 3 mm in the number of
not more than three per square decimetre may be
permitted on the surfaces of the finished liners provided
that the water-tightness is ensured. The total area of the
said defects shall not exceed 1 % of the entire external
surface of the liner. Fine porosity which does not affect
the watertightness may be permitted on the internal
surface of the liners or shells after treatment and fitting
on the propeller shaft. The total area of such porosity
shall not exceed 3 % of the internal surface area.

The following defects may be permitted in the welds
of the joined liners: individual blow-holes up to 3 mm in
size and slag inclusions up to 5 mm in size and not more
than 5 mm? in area; chains of blow-holes up to 3 mm in
length and non-continuous slag inclusions up to 5 mm in
length and extending for not more than 20 % of the weld
portion length inspected by radiograph; local accumula-
tions of non-continuous blow-holes up to 3 mm in size
and slag inclusions up to 4 mm on the weld portion not
more than 20 mm in length. The total extension of all
defects shall not exceed 20 % of the weld length
inspected by radiograph. Individual cavities of 1-1,5 mm
in size and up to 1 mm in depth, spaced at 10—15 mm
may be permitted on the finished surface of the liner
weld. The total number of such cavities shall not exceed
five. Other defects not mentioned above shall be
corrected. The possibility of correcting them is subject
to special consideration by the Register in each case.

6.3.7 The shaft portions between the liners shall be
protected by waterproof insulation. The waterproof
insulation shall be smooth, even, free of sags, bulges,
air inclusions. The external surface of the insulation shall
be inspected visually. Check of the internal defects in the
waterproof insulation and the defects between the shaft
surface and insulation shall be carried out by methods
approved by the Register. The portions of the waterproof
insulation at the distance of 0,4 m but not more than the
shaft diameter from the liner ends shall be inspected
completely; the remaining portions — at random. The area
of the portions to be inspected at random shall be not less
than 20 % of the total area of the waterproof insulation.

6.4 CONNECTING BOLTS AND SHAFT COUPLINGS

6.4.1 During and upon completion of the manufac-
ture of the couplings, it is necessary to carry out:

.1 check of the material quality and construction for
the compliance with the requirements of the technical
documentation;

.2 check of the dimensions providing the required
fitting of the coupling on the shaft, and the bolts in
flanged joints of the shaftline;

.3 check of the key slot geometry and the position of
the key slot in relation to the coupling axis;

.4 check of the radial and axial run-out of the
finished couplings;

.5 external examination of the couplings.

6.4.2 The bolts shall be manufactured according to
the technical documentation approved by the Register.

6.4.3 The conical surfaces of couplings mated with
the shafts shall be clean and rectilinear; ovality of the
conical opening section shall not exceed 50 % of the
tolerance value adopted for the cone base diameter.
Check of the conical surfaces shall be carried out in
accordance with the requirements of 6.2.8. Check of the
key slots and key fitting shall be carried out in
accordance with the requirements of 6.2.9. Besides, the
conical openings of the flange half-couplings shall be
checked by fitting thereof on the cone of the mated shaft
with the use of blueing. Check with the use of a taper
gauge-plug shall be also permitted. During the check, the
number of blue spots over the area of 25 x 25 mm shall
be from one to five for the cones of 80 — 320 mm in
length (the intermediate values shall be de-termined by
linear interpolation). Where the cone length exceeds
320 mm, the number of blue spots on the same area shall
be not less than 1.

6.4.4 Finishing and check of the flange half-
couplings by the external cylindrical and end surfaces
shall be performed with the half-couplings fitted on the
shaft as required by 6.2.6, 6.2.12 — 6.2.13. The position
of the half-couplings on the shafts and relative to each
other shall be suitably marked.

6.4.5 The finished couplings shall be subjected to
external examination. The results of the checks and
measurements made shall be entered in tables (report,
certificate).

6.4.6 The supervision during the manufacture of
flexible, disengaging and sound-proofing couplings is
subject to the special consideration by the Register in
each case.
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6.5 THRUST AND JOURNAL BEARINGS

6.5.1 The finished bearings shall comply with the
requirements of the technical documentation approved
by the Register.

6.6 STERN TUBE ARRANGEMENT

6.6.1 The finished tubes, bushes and stern bearings
including strut bearings shall comply with the require-

ments of the technical documentation approved by the
Register.

6.7 STERN TUBE SEALS AND GLANDS

6.7.1 The finished oil lubricated seals and water
lubricated glands of the stern tube shall comply with the
requirements of the technical documentation approved
by the Register.

7 PROPELLERS

7.1 GENERAL

7.1.1 The provisions of this Section apply during the
technical supervision of propellers, their assemblies and
components listed in the RS Nomenclature.

7.1.2 The Section sets forth the procedure of the
technical supervision during the manufacture of the
above-mentioned supervised items at the manufacturer’s.

7.1.3 General provisions for the arrangement of the
technical supervision during the manufacture of the cited
items are given in Part I "General Regulations for
Technical Supervision" and those for the technical
documentation — in Part II "Technical Documentation".

7.1.4 The procedure and scope of the surveys and
tests of the supervised items during their manufacture
and installation at the manufacturer’s are defined from
the list (see 11.2, Part I "General Regulations for

Technical Supervision") drawn up by the manufacturer
and approved by the RS Regional Location on the basis
of the RS Nomenclature and also the requirements of
Table 7.1.4.

When drawing up the list, account shall be taken of
the peculiarities of the manufacturing process adopted at
the manufacturer’s.

7.1.5 Technical supervision during the manufacture
of the propellers, their assemblies and components shall
be performed in accordance with the requirements of
Table 7.1.4, list and the RS Nomenclature.

7.1.6 The manufacture of the propellers, their
assemblies and components and the manufacturing
operations shall be performed under the supervision of
the Register according to the technical documentation
approved by the Register and listed in Part I "Classifica-
tion" of Rules for the Classification and Construction of
Sea-Going Ships, as applied to the propellers.

Table 7.1.4
Nos Item of technical supervision Verifica- | External | Verifica- Flaw | Balancing | Hydraulic |Bench tests| Inspection
tion of | examina- | tion of | detection tests, check]
technical tion geometri- for
docu- cal dimen- tightness
ments sions
1 Fixed pitch propellers (FPP): + + + + +
1.1 | bosses + + + +
1.2 | blades + + + +
2 | Controllable pitch propellers (CPP) and + + + + + + +
supporting systems:
2.1 | bosses + + + +
2.2 | blades + + + +
2.3 | hydraulic cylinders and pitch control + + + +
unit shafts, servo motors in boss
2.4 | CPP components: slider blocks, push-
pull rods, washers + + + +
2.5 | CPP control systems + + +
3 | Voith-Schneider propellers + + + + + +
4 | Steerable propellers + + + + + +
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The construction of the propellers and components
thereof shall comply with the approved technical
documentation and meet the requirements of Part VII
"Machinery Installations" of Rules for the Classification
and Construction of Sea-Going Ships.

7.1.7 Forgings, castings and other blanks used for the
manufacture and building-up of the propellers, shall have
documents confirming their compliance with the approved
technical documentation according to the technical super-
vision form stipulated by the RS Nomenclature.

Where the forgings, castings and other articles come
without the Register documents, the feasibility of using
them shall be subject to special consideration by the
Register in each particular case.

7.1.8 When finished components are delivered to an
enterprise in conformity with a cooperation agreement,
check shall be carried out for availability of the
documents and brands according to the RS Nomencla-
ture and technical supervision form. During the external
examination of the propellers and their components, the
following shall be checked: compliance of the documents
and brands with the adopted supervision form, measure-
ment cards, absence of defects.

7.1.9 Forgings, castings and other blanks of
propellers shall be subjected to flaw detection by non-
destructive methods in accordance with the requirements
of the approved technical documentation.

7.1.10 Faulty portions corrected by welding and
straightening shall be subjected, as a rule, to mandatory
non-destructive inspection.

In particular cases, the inspection method shall be
specified at the Register discretion.

7.1.11 After being finished, the propeller compo-
nents shall have no surface and internal defects: cracks,
cavities, slag inclusions, etc. The defects shall be
corrected according to the practice adopted by the
manufacturer. The ratings of the defects allowed to be
corrected as well as the ratings of the defects allowed to
be uncorrected, which occur on the finished propellers,
bosses and blades are stated in the technical documenta-
tion approved by the Register, having regard to the
Instruction for Correcting Defects of Propellers Made of
Copper Alloys (see Appendix).

If the nature of defects and the method for correcting
them do not comply with those stated in the approved
documents, they shall be subject to special consideration
by the Register.

7.1.12 Fastening parts (bolts, studs and pins) shall be
manufactured in accordance with the technical docu-
mentation approved by the Register.

7.1.13 Fitting of the boss cone opening shall be
checked against a gauge or shaft. The fitting quality shall
be defined by the number of spots per the unitary area of
the boss cone opening (not less than two over an area of
25 x 25 mm, unless the technical documentation for the
propeller instructs otherwise).

7.1.14 After being machined and completely
assembled, the FPP and CPP shall be checked for static
balancing by a test load in conformity with the guidelines
of the drawings, according to the Register standard (see
6.4, Part VII "Machinery Installations" of Rules for the
Classification and Construction of Sea-Going Ships). In
case of the detachable-blade propellers, check shall be
carried out of the difference in mass between the regular
and spare detachable blades according to the guidelines
of the drawings.

7.1.15 Each propeller, except for the FPP, shall be
tested on bench in accordance with a program approved
by the Register.

7.1.16 Prior to the bench tests, mounting, alignment,
clearances, contact in the components matched shall be
checked, and the hydraulic tests and other inspection
types carried out in accordance with the guidelines of the
approved technical documentation.

7.1.17 Propellers undergone running-in according to
the manufacturer’s program and accepted by the
inspection body shall be permitted for the bench tests.

7.1.18 Prior to the bench tests of the propeller, the
following documents shall be submitted to the Surveyor
to the Register:

.1 propeller record book or certificate filled in by as-
built data (measurements of components, clearances,
alignment, hydraulic tests, balancing, etc.);

.2 specifications, working drawings and test program
approved by the Register;

.3 bench certificate or report of bench acceptance by
the inspection bodies of the enterprise with the support-
ing system diagrams;

.4 certificates on the materials of the main propeller
components and related equipment or other documents
confirming technical supervision by the Register during
the manufacture;

.5 flaw detection report.

7.1.19 Bench tests shall be carried out with regular
equipment and shall be as close as possible to the
shipboard conditions. Deviations from these require-
ments shall be subject to special consideration by the
Register in each particular case.

7.1.20 Upon completion of the bench tests, the
propeller assemblies shall be inspected in knock-down
form.

The scope of the inspection shall be determined on
the basis of the bench tests and agreed upon with the
Surveyor to the Register.

7.1.21 The technical supervision during the manu-
facture of the hydraulic motors and pumps, piping and
fittings, propeller automation equipment shall be per-
formed in accordance with Sections 5, 8 and 12.

7.1.22 When the results of the survey and test are
successful, the Register brand shall be put on the
propeller and the Register certificate issued.
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7.2 FIXED-PITCH PROPELLERS

7.2.1 General provisions concerning the technical
supervision during the manufacture of the propellers are
set forth in 7.1.

7.2.2 After the machining of the propeller, the
documents of the inspection body with measurements of
the geometric dimensions as well as measurements of the
blade thicknesses at a radius equal to 0,6 the propeller
radius and at the blade tip edges shall be submitted to the
surveyor to the Register.

7.2.3 When a finished propeller is presented, the
Surveyor shall check:

.1 static balancing;

.2 key way position and dimensions;

.3 fitting of the cone opening of the boss (if the
propeller shaft or gauge is available).

During the external examination, particular attention
shall be given to the roughness of the key way on side
planes and cone opening of the boss.

7.2.4 The cone opening of the boss and key way may
be machined with an allowance for complete fitting,
which shall be stated in the documents issued.

7.2.5 When blades are fitted into the boss with a
guaranteed interference ("cold"), the position of the blade
in the boss shall be checked by the blade pitch with a
tolerance stated in the drawings.

7.2.6 Regular and spare detachable blades shall be
checked for interchangeability.

7.2.7 In the process of technical supervision during
the manufacture of plastic propellers the following shall
be taken as a guide:

.1 the documentation for the manufacture of plastic
propellers shall be subject to special consideration by the
Register;

.2 the propeller blades shall be selectively subjected
to strength tests by a concentrated static load until dead
break. The breaking static load @)p., in N, shall be
determined from the formula:

Qbr = K]Rb

where K, = safety factor equal to:

6 = for passenger and transport ships;

7 = for towing and fishing ships;

R,= \/ P+ T? = resultant of hydraulic forces on the blade under operating
conditions, N;

P, = P/z=blade thrust, N;

T»=M/(0,65Rz) = centrifugal force on blade, H;

M =9550N/n = shaft torque, N'm;

N = propeller power, kW;

z = number of blades;

n = speed, min~';

R = propeller radius, m.

Notes: 1. The load is applied perpendicularly to the section
chord at the radius r=0,65R at the point of intersection thereof with
the blade centre line.

2. The formula is applicable for the detachable-blade propellers
made of glass reinforced plastic up to 2 m in diameter.

3. The static breaking load @)y, for the propellers with a diameter
over 2 m shall be subject to consideration in each particular case.

.3 each batch of the moulded material shall have the
manufacturer’s document with indication of the compo-
nent composition and mechanical properties: tensile
strength, compression strength, static bending strength;
impact strength and modulus of elasticity;

.4 during the external examination, the quality of the
manufactured propellers and blades shall be checked. There
shall not be explicit whitening and blackening (indication
of burning), cracks, cavities, laminations, waviness, folds,
warping, etc. The allowable defects on the propellers and
blades, their number and size shall be stated in the
specifications or other approved documentation.

7.3 CONTROLLABLE-PITCH PROPELLERS
AND THEIR SUPPORTING SYSTEMS

7.3.1 General provisions concerning technical super-
vision during the manufacture and tests of the propellers
at the manufacturer’s are set forth in 7.1.

7.3.2 The manufacture of the pitch control unit, piston,
push-pull rod, hydraulic cylinder, pipes to supply oil to the
boss, sliding shoes and other essential components of the
CPP as well as the systems serving the CPP shall be
performed in accordance with the requirements of the
technical documentation approved by the Register.

7.3.3 Working spaces of the hydraulic cylinder shall be
tested by hydraulic pressure indicated in the working drawings.

7.3.4 When assembling the CPP and its units in
accordance with the guidelines of the drawings, the
following shall be checked:

.1 clearances in the blade bearings, blade driving
mechanisms, oil boxes and oil transfer blocks, actuators,
hydraulic boosters, etc.;

.2 tightening and locking torques of the coupling
bolts, studs or bolts for fastening thrust washers, blades
and pitch control unit to the propeller shaft, nut of the
propeller shaft half-coupling, hydraulic cylinder fasten-
ing, etc.;

.3 alignment of the piston, rod or the pipes to supply
oil to the piston in the boss.

7.3.5 The requirements put forth in 7.2.2, 7.2.3 and
7.2.6 cover also the finished propellers.

7.3.6 Upon finalisation of all welding operations, the
CPP shall be subjected to bench tests according to the
program approved by the Register.

7.3.6.1 Prior to testing under load, "zero position",
agreement in indications of the pointers of the remote
pitch indicators and mechanical pitch indictor, actuators
and feedback mechanisms shall be checked. The
indications shall be read over the entire range of the
blade turning-over from "full ahead’ to "full astern"
positions and back.

The agreement in indications of the pointers of the
remote pitch indicator and mechanical pitch indicator
shall be also checked at the rated speed.
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7.3.6.1.1 During the bench tests of the non-rotating
shaftline, the following shall be checked:

tightness of connection between the CPP and
pipelines in accordance with the requirements of the
technical documentation approved by the Register.
During the test, the piston shall be sequentially moved
to the fore and aft stops. No oil leaks shall be permitted;

safety devices which preclude the excess of the
design pressure in the hydraulic system;

range of the blade turning;

lubricating oil pressure in the boss when the blades
are turned over from "full ahead" to "full astern"
positions and back;

operation of the local and remote control;

turning-over of the blades from "full ahead" to "full
astern" positions and back, for which purpose the blades
shall be turned over to both positions four times. Blades
shall be turned over without jamming and additional
efforts, the value of which shall be monitored by oil
pressure in the hydraulic system and time of turning-
over;

emergency locking of the blades in the ahead
position.

7.3.6.1.2 During the bench tests of the rotating
shaftline, the following shall be checked:

oil pressure in the hydraulic system which ensures
reliable turning-over of the blades from "full ahead" to
"full astern" positions and back, with measurements of
time during operation of each pump, for which purpose
the blades shall be turned over to both positions four
times at the rated speed of the propeller shaft;

agreement in the positions of the control desk levers
with those of the remote and local pitch indicators. The
indications shall be read from the scale of the
manoeuvring lever over the entire range of turning-over
from "full ahead" to "full astern" positions and back. For
the CPP with pneumatic and pneumo-hydraulic control,
air and oil pressures in the control system and actuators
and feed-back mechanisms shall be measured;

turning-on of the stand-by power supply unit of the
hydraulic system when failure of the main power supply
unit is simulated;

minimum oil pressure in the hydraulic system which
ensures reliable turning-over of the blades;

blade turning-over to ahead position with simulation
of failure of the CPP power hydraulic system or loss of
power of the electric oil pumps of the power system as
well as when remote control system fails or when there is
a possibility of emergency setting and locking the blades
in ahead position.

7.3.7 Bench tests of the CPP prototypes of
fundamentally new designs shall be conducted with
loading devices instead of regular blades. These devices
shall provide not less than 110 % of the design load on
the main blade turning parts.

The construction and calculations of the loading
devices shall be presented to the Register for informa-
tion.

The CPP with the loading devices, in case of stable
production, shall be subject to special consideration by
the Register.

7.4 VOITH-SCHNEIDER PROPELLERS

7.4.1 General provisions concerning the technical
supervision during the manufacture and tests of the
Voith-Schneider propellers (VSP) at the manufacturer’s
are set forth in 7.1.

7.4.2 When manufacturing and assembling the
components and assemblies of the VSP, the following
shall be checked:

.1 side clearances and contact patches in the
reduction gears, axial and radial clearings in the bearings
of the rotor and driving shafts, axial clearances in the
support plates, in the vane thrust bearings;

.2 proper assembling and kinematics characteristics
of the vane driving mechanisms;

.3 static balancing of the driving shafts in assembly
with couplings and assembled rotors.

7.4.3 During the bench tests of the VSP, the
following shall be obligatorily checked:

.1 with the non-rotating rotor:

tightness of the rotor and VSP housing seals;

tightness of the space outside rotor by the external
hydraulic pressure with disconnected oil affluent system;

operation of the alarm, protection systems and the
automatic devices;

.2 with the rotating rotor:

starting properties of the VSP by thrice-repeated
starting with putting to the operating mode being
checked;

operation of the automatic control by thrice-repeated
shifting of the control lever from "full ahead" position to
"full astern" position and back and from "starboard"
position to "port" position and back;

reset of the control lever from all extreme positions
"full ahead", "full astern", "starboard", "port" with the
engine shut down;

operation of the remote control system and propeller
controls with the vanes being turned over three times
from the "full ahead" position to "full astern" position
and back as well as from "starboard" position to "port"
position and back;

accuracy in setting the eccentricity by thrice-
repeated turning-over the vanes from "stop" position to
each extreme position "full ahead", "full astern", "star-
board", "port" and back.

Under the conditions of rated speed and maximum
needle lift the vanes shall be turned over ten times from
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"full ahead" to "full astern" position and back, from
"starboard" to "port" position and back.

7.5 STEERABLE PROPELLERS

7.5.1 General provisions concerning the technical
supervision during the manufacture and testing of the
steerable propellers at the manufacturer’s are set forth in
7.1.

7.5.2 Propellers, pinions of the upper reduction gears
(if any) and couplings shall be statically balanced.

7.5.3 When manufacturing the components and
assemblies of the steerable propellers, the following
shall be checked:

.1 side clearances and contact patches in the
reduction gears;

.2 axial and radial clearances in the bearings of the
reduction gear shatfts;

.3 lifting, turning and blocking mechanisms.

7.5.4 During the bench tests of the steerable
propellers, the following shall be obligatorily checked:

.1 with the non-rotating propeller:

tightness of the lower reduction gear at static oil
affluent;

operation of the lowering, lifting and turning
mechanisms;

.2 with the rotating propeller:

starting properties of the steerable propeller under
local and remote control;

lifting, lowering and turning of the steerable propeller;

compliance of all parameters and characteristics with
the approved documentation.

7.5.5 The scope of the bench tests of the steerable
propellers shall be defined by the Register depending on
their design features.

APPENDIX

INSTRUCTION FOR CORRECTING DEFECTS OF PROPELLERS MADE OF COPPER
ALLOYS

1. General.

1.1 This Instruction establishes methods to correct
defects of the FPP and CPP made of copper alloys.

1.2 The Instruction is intended for rectifying defects
of the propellers detected in the process of manufacture,
repair and operation thereof.

1.3 When developing technological processes for
repairing the propellers, consideration shall be given to:

propeller material, its mechanical characteristics and
weldability;

results of survey including non-destructive inspection;

position and mode of the defect or damage;

blade dimensions and safety factors.

2. Methods of exposing defects.

2.1 Defects located in the zone 4 (see Fig.2.1) as
well as in areas where porosity can be expected, shall be
exposed visually and by the non-destructive inspection
approved by the Register.

2.2 Roentgenography shall be used if the blade
thickness does not exceed 160 mm.

2.3 Ultrasonic inspection may be used for the
propellers made of CU3 and CU4 type copper alloys
(see Tables 4.2.2.1 and 4.2.3, Part XIII "Materials" of
Rules for the Classification and Construction of Sea-
Going Ships).

3. Correction of defects by mechanical methods.

3.1 Minor defects (porosity, pitting, oxide spots, etc)
may be corrected by mechanical method with subsequent
grinding. In this case, the transition from the defect
correction area to the propeller blade shall be smooth.

Suction side

Pressure side

Fig. 2.1
Subdivision of the blade surface into zones:
R — propeller radius; C, — chord length on radius

3.2 Cold straightening of a bent blade may be
performed only in cases where slight deflection of the
blade edge up to 20° with the blade thickness at the bent
portion not more than 20 mm.

3.3 Cold straightening of the blades with impact
loads applied shall not be permitted.

3.4 Upon finalisation of the straightening of the
propellers made of CU1, CU2 and CU4 type copper
alloys (see Tables 4.2.2.1 and 4.2.3, Part XIII "Materials"
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of Rules for the Classification and Construction of Sea-
Going Ships), the propellers shall be annealed at the
temperatures indicated in Table 3.4.

Table 3.4
Propeller alloy Temperature, °C
type Preheating Annealing Hot straightening
CUl1 150 — 250 350 — 550 500 — 800
cu2 150 — 250 350 — 550 500 — 800
CU3 50 — 150 |Not recommended| 750 — 950
CuU4 50 — 250 450 — 600 775 — 875

3.5 As a rule, before the blade straightening
operation, the repaired place and surrounding area of
500 mm in width shall be heated. The recommended
preheating temperatures are given in Table 3.4.

3.6 Preheating shall be gradual and uniform. No use of
an oxyacetylene or oxypropane flame shall be permitted.
An electric heating is recommended to be used.

3.7 During the hot straightening, the temperature shall
be maintained within the range specified in Table 3.4 and
be the same through the entire blade thickness.

The temperature shall be monitored by contact or
radiation thermometers and by thermopencil.

3.8 Upon finalisation of the hot straightening of the
blades, the propeller shall be allowed to cool down
slowly. Whilst so doing, the propeller blades are
recommended to be covered by asbestos mats.

3.9 Upon correcting defects, the corrected portions shall
be subjected to visual examination as well as dye penetrant
or fluorescent inspection.

4. Correction of defects by welding.

4.1 Welding shall be used for correcting such
propeller defects which cannot be rectified by mechan-
ical method.

Use of welding for correction of minor surface
defects shall be avoided.

4.2 The peculiarities of correcting the propeller
defects by welding shall be specified depending on the
area (zone) of location thereof and the extent to which
the defects affect the strength characteristics of the
propeller. The entire propeller surface shall be divided
into zones 4, B and C (see Fig.2.1).

4.3 The defects in zone A shall not be corrected by
welding. Each case of defect correction shall be subject
to special agreement with the Register.

4.4 Correction of the defects in zone B by welding
may be permitted following a technological process
approved by the Register for a particular propeller.

4.5 The defects in zone C may be corrected by
welding following typical technological processes of the
propeller repair approved by the Register and under its
technical supervision.

4.6 Weld preparation area shall be of smooth contour
without acute and right angles, abrupt projections and
hollows and shall be also thoroughly ground and dried.

Before being chipped out, the ends of non-through
cracks shall be treated with a drill from 8 to 12 mm in
diameter to a depth by 2 — 3 mm more that that to which
the crack has propagated. The ends of the through cracks
shall be drilled up all the way through.

4.7 During welding, the propeller blade shall be in
horizontal position.

4.8 Correction of the defects by welding shall be
performed by a welder of certified qualification.

4.9 It is recommended to use electrodes with special
coating or to conduct gas-shielded welding operations by
a method approved by the Register. Coated electrodes
shall be heated before welding to a temperature
recommended by the manufacturer thereof.

The defects in zone C may be corrected by gas
welding.

4.10 When welding with preheating is used, it is
recommended not to exceed the preheating temperatures,
given in Table 3.4.

4.11 It is recommended to conduct welding opera-
tions slowly to avoid welding strains and development of
cracks. Before the next weld is made, it is necessary to
remove thoroughly the slag and possible contamination
from the weld already made.

4.12 Upon correcting the defects by welding, heat
treatment shall be carried out in accordance with the
requirements of the technical documentation approved
by the Register and of Table 3.4.

4.13 After correction of defects and finishing of the
weld or deposit surface, the adjacent heat-affected area
shall be checked both prior to heat treatment and
thereafter. The check shall include visual examination
as well as dye penetrant or fluorescent inspection.

Should the need arise, the Surveyor may require
balancing of the propeller.
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8 SYSTEMS AND PIPING

8.1 GENERAL

8.1.1 Application.

8.1.1.1 The provisions of this Section apply for the
technical supervision during the manufacture of the
system components listed in the RS Nomenclature at the
shipyard and at the manufacturer’s.

8.1.1.2 General provisions concerning the organisa-
tion of the technical supervision during the manufacture
of system components are given in Part I "General
Regulations for Technical Supervision" and those
concerning the technical documentation — in Part II
"Technical Documentation".

8.1.1.3 Pipes intended for the manufacture of the
pipelines as well as the materials and related products
used in the manufacture of the system components shall
have documents stipulated by the RS Nomenclature.

8.1.2 Definitions and explanations.

System components are pipelines and in-
dividual portions thereof, flexible joints and expansion
pieces, fittings of all types and purposes, detachable
joints (nipple unions, slip-on sleeves, flanges, etc),
fittings of air pipes, ventilation ducts and venting
systems, spark arresters of exhaust gas systems and
uptakes.

Pipeline portions are straight and bent pipes
with and without welded on components.

8.1.3 Scope and procedure of surveying.

8.1.3.1 In general, the scope and procedure of
surveying in the process of technical supervision during
the manufacture of system components are specified in
Table 8.1.3.1.

8.1.3.2 Trrespective of the survey scope prescribed
by this Section, the technical supervision shall provide
for periodic control over the technological processes
affecting the product characteristics specified by the
Register.

8.1.3.3 The scope and procedure of surveying
prototypes and pilot samples (batches) of the products
shall be established with due regard to Table 8.1.3.1 and
the special requirements set out below. The results of
surveying the prototype (pilot) sample shall be presented
in the Report of surveying the prototype (pilot) sample.

8.1.4 Technical documentation.

8.1.4.1 The technical documentation for the items
stated in the RS Nomenclature shall be approved by the
Register.

8.1.4.2 The items included into the RS Nomencla-
ture shall be permitted to be used for their intended
purpose if the documents prescribed by the RS
Nomenclature are available.

8.2 FITTINGS OF CLASSES 1 AND II PIPELINES
AS WELL AS BOTTOM AND SIDE INSTALLED
ON FOREPEAK BULKHEAD AND REMOTELY OPERATED
FITTINGS

8.2.1 Supervision during the manufacture of the
fittings of Class I and II pipelines as well as the bottom,
side, installed on forepeak bulkhead and remotely
operated fittings shall provide for checking:

.1 compliance of the materials used with the
requirements of the technical documentation;

.2 freedom of surface defects (cracks, fractures, blow-
holes, etc.) as well as defects at the attachments to pipelines);

.3 operation of the local and remote control gear;

.4 strength by hydraulic tests by a test pressure
according to 21.1, Part VIII "Systems and Piping" of
Rules for the Classification and Construction of Sea-
Going Ships;

.5 tightness of closures by hydraulic tests of the
fittings in assembly by design pressure.

8.2.2 The control, safety and measuring fittings as
well as air pipe automatic closing devices shall be
checked in operation to confirm compliance with the
requirements of the technical documentation.

8.2.3 When checking the remotely operated fittings,
it is necessary to make sure that the valves are capable of
taking up position stipulated by the technical documen-
tation, in case of the automatic control failure as well as
that the indications "open" and "closed" have been
positioned properly.

8.2.4 During the technical supervision of the prototype
and pilot samples of the fittings, provision shall be made for
supplementary check of the continuous operation thereof

Table 8.1.3.1
Item of technical supervision Inspection of | External [Test by proof|lnspection of| Check in
materials used | exami- pressure welding | operation
nation processes

Fittings of pipelines and classes (as well as bottom, side, installed on + + + — +
forepeak bulkhead and remotely operated fittings)
Fittings of venting system, cargo vapour return system and air pipe system + + — + +
Flexible joints (including expansion pieces) + + + + —
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under vibration, at limiting temperature and pressure values,
as well as their operation under other special conditions
which depend on the purpose of the fittings.

8.3 CLASS III PIPELINE FITTINGS

8.3.1 After the manufacture, Class III pipeline
fittings shall be delivered together with documents
according to the RS Nomenclature.

8.3.2 Where the specifications for the order do not
stipulate the purpose of the fittings, the technical
supervision during the manufacture thereof shall be
performed in accordance with 8.2.

8.4 FITTINGS OF VENTING SYSTEM AND AIR PIPES

8.4.1 Supervision during the manufacture of the
fittings of venting system of all types shall provide for
checking:

.1 compliance of the materials used with the
requirements of the technical documentation;

.2 freedom of surface defects, quality of the sealing and
joining surface treatment, tightness of the fittings casings;

.3 compliance of the fittings construction with the
technical documentation approved.

8.4.2 When surveying fittings equipped with flame
arresters, attention shall be given to the compliance of the
clear area of such fittings with the cross-sectional area of
air pipes.

8.4.3 The air pipe automatic closing devices shall be
tested in accordance with 21.4, Part VIII "Systems and
Fittings" of Rules for the Classification and Construction
of sea-Going Ships.

8.4.4 When surveying the pressure/vacuum valves and
high-velocity venting devices, it is necessary to check at
which pressure and vacuum values they come into operation.

8.4.5 The venting system fittings shall undergo type
tests according to the requirements of IMO Circular
MSC/Circ. No 677.

8.4.6 When surveying the prototypes of the fittings
equipped with flame arresting gauze, the non-flamm-
ability of combustible mixture vapours at a specified
temperature shall be checked.

8.5 MECHANICAL, FLEXIBLE JOINTS AND EXPANSION
PIECES

8.5.1 Supervision during the manufacture of the
mechanical, flexible joints and expansion pieces intended
for the pipelines of systems being subject of the Register
supervision shall provide for checking:

.1 compliance of the material trade marks with the
requirements of the technical documentation;

.2 compliance of the structural features, dimensions
and other characteristics of the products with the
approved technical documentation;

.3 strength of the joints and expansion pieces
subjected to a hydraulic test in accordance with 21.2,
Part VIII "Systems and Piping" of Rules for the
Classification and Construction of Sea-Going Ships;

.4 compliance of the mechanical joints with the
requirements of 2.4.5, Part VIII "Systems and Piping" of
Rules for the Classification and Construction of sea-
Going Ships.

8.5.2 When surveying the prototype and pilot
samples of non-metallic flexible joints, it shall be
necessary to check them for fire-resistance in accordance
with 2.1.8, Part VIII "Systems and Piping" of Rules for
the Classification and Construction of sea-Going Ships.

8.5.3 The scope of the tests of the mechanical joints
shall comply with the requirements of 2.4.5.12, Part VIII
"Systems and Piping" of Rules for the Classification and
Construction of sea-Going Ships and the method of tests
— with the requirements of 8.5.4 of this Chapter.

8.5.4 Type tests of mechanical joints.

8.5.4.1 Documentation.

The following documentation shall be submitted by
the manufacturer for review and approval:

.1 full description of the product;

.2 cross-sectional drawing indicating dimensions for
assessing the joint construction;

.3 full list of materials for all unit components;

.4 data on the product quality system implemented at
the enterprise;

.5 draft test program;

.6 initial information:

maximum design pressure and vacuum,

maximum and minimum design temperature,

media conveyed,

purpose,

allowable axial, horizontal and angular deflections,

requirements for installation.

8.5.4.2 Materials.

The materials used shall meet the requirements of
2.4.5.4, Part VIII "Systems and Piping" of Rules for the
Classification and Construction of Sea-Going Ships.

The manufacturer shall submit justified proof that all
components are sufficiently resistant to the working
medium at the design pressure and temperature.

8.5.4.3 Tests, procedures and requirements.

The aim of the tests is confirmation of the proper
performance of the pipeline joints under prescribed
service conditions. The scope and type of the tests,
sequence of checks, number of test samples shall be
approved by the Register depending on the joint type, its
purpose and with consideration for the present require-
ments.
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Unless otherwise specified, water or machine oil
may be used as test medium.

8.5.4.4 Test program.

The requirements for testing the mechanical joints
are set out in Table 8.5.4.

8.5.4.5 Sampling.

The test samples of the joints shall be taken from the
production line or manufacturer’s warehouse.

When a type series is represented by a considerable
number of standard sizes, at least three test samples of
each standard size shall be subjected to tests listed in
Table 8.5.4.

8.5.4.6 Test unit.

The unit of a mechanical joint shall consist of the
components taken in accordance with 8.5.2 and pipe
lengths of a dimension acceptable for the joint.

If the pipe material can affect the joint character-
istics, this shall be taken into account when choosing the
pipes.

Unless otherwise specified, the length of the pipe
sections intended for testing the joint shall be equal to at
least five pipe diameters. Prior to assembly, the
compliance of the joint components with the require-
ments of the technical documentation shall be confirmed.
The test sample shall be installed in full compliance with
the manufacturer’s instruction. Additional adjustment of
the joint not stipulated by the manufacturer shall not be
permitted during the tests.

Table 8.5.4
Test types Joint types References
- and notes
Compression, Sleeve
screwed
nipple and [ pixeq Slip
nipple unions
Tightness + + + 8.5.4.8.1
Vibration (fati- + + + 8.5.4.8.2
gue)
By fluctuating + + — 8.5.4.8.5
pressure’
By collapsing + + + 8.5.4.8.6
pressure
By tensile load + + + 8.5.4.8.7
Fire-resistance + + + 8.5.4.8.8 see
2.45.6
By vacuum + + + 8.5.4.8.9*
Assembly - +2 + — 8.5.4.8.10
disassembly
Symbols:
+ required
— not required
! for systems operating under fluctuating pressure conditions
2 other than compression joints
3 other than joints with metallic sealing elements
4 only for suction portions

8.5.4.7 Criteria for assessment of the test results.
If the joint has not undergone all or part of tests
mentioned in Table 8.5.4, the same tests shall be repeated

on two identical units. Where the results of the repeated
tests are unsatisfactory, the standard size concerned shall
be considered as not withstanding the test.

8.5.4.8 Test methods.

8.5.4.8.1 Tightness test.

To verify that the unit has been properly assembled, all
joints shall be subjected to the following tightness tests:

.1 test unit assembled with due regard for the
manufacturer’s recommendations shall be filled with
liquid and deaerated.

Units with mechanical joints intended for longitudinal
fixing of the pipe ends shall not fails due to axial loads.

Pressure inside the unit shall be risen slowly up to 1,5
the design pressure. This pressure shall be kept not less than
5 min. In case of pressure drop or when indications of leaks
are detected, the tests may be repeated.

Pneumatic tests may be permitted as an alternative to
hydraulic tests;

.2 capability of the compression joints of retaining
tightness when exposed to gaseous atmosphere shall be
corroborated by pneumatic tests. The pressure shall be
equal to the maximum design pressure or 7 MPa,
whichever is less;

.3 if the tightness tests have been conducted in
compliance with the procedure outlined in 8.5.4.8.1.1
with the use of gaseous atmosphere, repetition thereof
with the use of procedure of 8.5.4.8.1.2 is not necessary.

8.5.4.8.2 Vibration (fatigue) tests.

To confirm the proper performance of the mechan-
ical joints under effect of fatigue loads induced by
vibration, they shall be subjected to vibration tests.

Upon completion of the tests, there shall be no leaks
and other indications of damages.

8.5.4.8.3 Tests of compression and screwed nipple
and nipple union joints.

Compression and screwed nipple and nipple union and
other similar joints intended for rigid fixing of pipe ends
which preclude angular or axial shifting thereof shall be
tested in compliance with the procedure given below.

Two pipe lengths shall be assembled with the use of
the joint tested. One end of the unit shall be rigidly fixed
while the other end shall be connected to vibration set.
The schematic assembly diagram of the test unit is given
in Fig. 8.5.4.8-1.
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Fig. 8.5.4.8-1
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The test unit shall be filled with liquid, dearated and
the pressure therein shall be risen up to the design one.
This pressure shall be maintained and monitored during
the tests. Where pressure drop or leaks are detected, the
tests shall be repeated as prescribed in 8.5.4.8.1.

The absence of damages which can at a later time
give rise to leakages shall be confirmed by visual
examination.

If necessary, after 1000 cycles re-compression of the
joints shall be permitted.

The vibration amplitude shall be maintained with a
deviation being not more than 5 % of the value
determined from the formula:

_2s1?
3ED

A

where 4 = amplitude, mm,
L = pipe length, mm,
S = allowable bending stress equal to 0,25 the yield strength,
N/mm?,
E = elastic modulus of the pipe material (for low-carbon steel
E=210 kN/mm?),
outside pipe diameter, mm.

The test sample shall withstand not less than 107
cycles with a frequency of 20 — 50 Hz without any leaks
and damages.

8.5.4.8.4 Sleeve joints with retaining rings or with
set grooves.

Sleeve joints incorporating elastic sealing elements
shall be tested in accordance with the method outlined
below.

Use may be made of the test bed of cantilever type
used for the fatigue tests. The diagram of installation of
the test sample on the bed is shown in Fig.8.5.4.8-2.

200 1000 ~ 100}

Fig. 8.5.4.8-2

Two pipe lengths shall be joined by means of the test
sample. One end of the unit shall be rigidly fixed while
the other end shall be connected to the vibration gear.
The fixed pipe length shall be as short as possible and on
no account shall exceed 200 mm.

Joints intended for rigid fixing of the pipe ends shall
not be relieved from the axial loads.

The unit shall be filled with test liquid, deaerated,
and the pressure therein shall be risen up to the design
one. The preliminary angular deflection of the pipe axis
shall correspond to the maximum deflection permitted by
the manufacturer.

The oscillation amplitude shall be measured at a
distance of 1 m from the support at the free pipe end
connected with the rotating element (see Fig. 8.5.4.8-2).

The test parameters shall correspond to those given
below:

Number of cycles

Amplitude, mm

Frequency, Hz

3x10°
3x10°
3x10°

+0,06
+0,5
+1,5

100
45
10

The pressure during the tests shall be monitored. In
case of development of leakage or pressure drop the tests
shall be repeated in accordance with 8.5.4.8.1. The
absence of defects shall be confirmed by visual
examination.

8.5.4.8.5 Tests by fluctuating pressure.

These tests shall be carried out to confirm the proper
performance of the mechanical joints under the effect of
the fluctuating pressure. Rigid joints shall be tested in
accordance with the present procedure. A test specimen
undergone the test according to 8.5.4.8.1 may be used for
the tests.

For compression, screwed nipple and nipple union
joints, the vibration tests and tests by fluctuating pressure
shall be carried out simultaneously.

The test unit shall be connected to pressure source
capable of generating a fluctuating pressure in accor-
dance with the diagram in Fig. 8.5.4.8-3.
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Fig. 8.5.4.8-3

The fluctuating pressure shall change from 0 up to
1,5 the design pressure with a frequency of 30 — 100
cycles per minute. The number of cycles shall be not less
than 5 x 10°.

Absence of the leak and damage indications shall be
confirmed by visual examination.
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8.5.4.8.6 Test by collapsing pressure.

To confirm the capability of the mechanical joints of
withstanding the pressure given in 2.4.5.5, Part VIII
"Systems and Piping" of Rules for the Classification and
Construction of Sea-Going Ships, they shall be subjected
to tests by collapsing pressure.

The test unit shall be assembled with due account of
the recommendations of 8.5.4.6, filled with test liquid,
deaerated and loaded to test pressure at the pressure
increase rate not more than 10 % per minute. Joints
intended for rigid fixing the pipe ends shall not be
relieved from the axial loads.

The time during which the unit shall be kept under
the maximum pressure shall be not less than 5 min.

If necessary, test specimens undergone the tightness
test in accordance with 8.5.4.8.1 may be used in these tests.

The deformation of the test sample may be permitted
when subjected to test pressure with no visible damages
or leaks.

8.5.4.8.7 Test by tensile load.

The test by tensile load shall be carried out to
confirm the capability of the test sample of withstanding
axial loads without disconnection from the pipe ends.

Two pipe lengths shall be connected through the test
specimen. The test unit at the design pressure shall be
subjected to tensile force determined from the formula:

L =nD’p/4

where D = outside pipe diameter, mm,
L = tensile force, N,
p=design pressure, N/mm>.

Time during which the unit is kept under load shall
be not less than 5 min. The pressure during the tests and
relative position of the joint and pipe ends shall be
monitored.

The specimen shall be checked for the lack of
pressure drop, leaks or damages.

No movement of the joint in relation the pipe ends
shall be permitted.

8.5.4.8.8 Fire-resistance tests.

To confirm fire-resistance the following tests shall be
conducted.

The test unit with mechanical joint through which
water is circulated at the design pressure shall be exposed
to fire with a temperature of 800 °C during 30 min.
During the tests, the water temperature at the test unit
outlet shall be not less than 80 °C.

The sample shall be completely surrounded by
flame. After the fire tests the sample shall be subjected
to hydraulic tests in accordance with 8.5.4.8.1.1. As an
alternative, the fire tests may be conducted at the
circulating water pressure not lower than 0,5 MPa, and
the pressure of the hydraulic tests shall be at least twice
the design pressure.

During the tests the pressure and temperature shall
be monitored.

If it is expected that joints conveying flammable
media will be used, no pressure decrease or leaks shall be
permitted during the tests. For other media, leaks shall
not exceed 0,2 1/min.

8.5.4.8.9 Vacuum tests.

To confirm proper performance of the mechanical
joints at subatmospheric pressure, vacuum tests shall be
conducted.

The test unit shall be connected to the vacuum pump
and the pressure therein shall be decreased down to
absolute pressure of 17 kPa. When the pressure becomes
stable, the unit shall be disconnected from the vacuum
pump and kept at the test pressure during 5 min.

The pressure value shall be monitored. No pressure
rise shall be permitted.

8.5.4.8.10 Check of repeat unit.

The mechanical joint shall be installed and removed
10 times according to the manufacturer’s instruction and
then checked for tightness in accordance with 8.5.4.8.1.1.

8.6 SPARK ARRESTERS OF EXHAUST GAS SYSTEMS
AND BOILER UPTAKES

8.6.1 Spark arresters shall be manufactured in
accordance with the technical documentation approved
by the Register. During the supervision, it is necessary to
check:

.1 compliance of the materials, technological
processes and scope of inspection of the welded joints
with the approved technical documentation;

.2 tightness of the joints, closures, penetrations of
pipes and fittings;

.3 availability of structural arrangements to provide
effective spark arresting;

.4 availability of arrangements for clearing and
draining tar;

.5 reliability of devices preventing in the wet type
spark arresters water penetration into the engines and/or
boilers;

.6 reliability of the measures to protect the insulation
from damages.

8.7 PIPES

8.7.1 The pipes of the systems being subject to the
technical supervision by the Register shall meet the
requirements of Part XIII "Materials" of Rules for the
Classification and Construction of Sea-Going Ships. The
Register documents for pipes shall be issued in
accordance with the guidelines of the RS Nomenclature.

8.7.2 Plastic pipes shall be tested in accordance with
21.5, Part VIII "Systems and Piping" of Rules for the
Classification and Construction of Sea-Going Ships.
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8.8 SHIP’S HOSES

8.8.1 Supervision during the manufacture of ship’s
hoses intended for taking over and transfer of chemical
cargo, crude oil, petroleum products, fuel oil, oil, bilge
water and dirty water ballast as well as for transfer of
cargo vapours shall provide for:

check for the compliance of the trade marks of
materials used for the manufacture of the hose sleeves
with the requirements of the technical documentation
with respect to the parameters specified by the RS rules;

test by hydraulic pressure equal to 1,5 the working
pressure;

verification of the hose markings.

8.8.2 When surveying the prototypes, the following
shall be checked:

resistance to the conveying medium;

resistance to fracture, attrition and exposure to solar
rays and atmosphere, impermeability for sea water;

buoyancy;

exclusion of the possibility of spark formation
during interaction of the end components and flanges
with the ship’s hull.

Hoses shall be subjected to hydrostatic tests with
determination of the elongation in accordance with
6.2, Part VIII "Systems and Piping" of Rules for the
Classification and Construction of Sea-Going Ships.

8.8.3 Sleeves for the cargo hoses shall be generally
delivered with Type Approval Certificates. Where there are
no Type Approval Certificates, the sleeves may be used for
the manufacture of the hoses, provided that samples from
each sleeve batch are subjected to test according to
6.2.1, Part VIII "Systems and Piping" of Rules for the
Classification and Construction of Sea-Going Ships.

9 BOILERS, HEAT EXCHANGERS AND PRESSURE VESSELS

9.1 GENERAL

9.1.1 The provisions of this Section apply during
technical supervisions of boilers, heat exchangers and
pressure vessels listed in the RS Nomenclature.

9.1.2 The Section contains requirements for the
technical supervision during the manufacture of the
mentioned supervised items at the manufacturer’s.

9.1.3 General provisions concerning arrangement of
the technical supervision during the manufacture of the
supervised items are given in Part I "General Regulations
for Technical Supervision" and those concerning the
technical documentation — in Part II "Technical Doc-
umentation".

9.1.4 Related equipment and all materials including
forgings and castings intended for boilers, heat exchan-
gers, pressure vessels and the components thereof shall
have documents confirming their compliance with the
approved technical documentation. The documents for
the products and materials shall be drawn up in
accordance with the guidelines of the RS Nomenclature.

9.1.5 The scope and procedure of surveying in case
of stable production of components, assemblies and
products as a whole shall meet the requirements of
Table 9.1.5, and the composition of the supervised items
depending on their parameters shall be specified
according to 1.3.2, Part X "Boilers, Heat Exchangers
and Pressure Vessels" of Rules for the Classification and
Construction of Sea-Going Ships.

Table 9.1.5
Nos Item of technical supervision Checking of
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1 | Steam and waters heating boilers, thermal fluid boilers: + + + +
1.1 | shells, end plates and drums + + | + +
1.2 | headers and chambers + + | + 4 + +
1.3 | combustion chambers + + | + 4
1.4 | fire tubes + |+ +
1.5 | boiler tubes and coils + + | + + +
1.6 | boiler stays + + +
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Table 9.1.5 — continued

2.2
2.3
24
2.5
2.6
2.7

condensers of main turbines and electric generator turbines
condensers of auxiliary steam turbines

distillers

oil fuel and lubrication oil heaters

air receivers

2.8 | hydraulic accumulators

2.9 | pressure vessels and heat exchangers of fire-fighting installations
3 | Fittings:

3.1 | safety valves
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1.7 | oil burner unit + + +
1.8 | economizers + + |+
1.9 | steam collectors (steam separators) + + | + + + +
1.10| steam superheaters + + | + + + +
2 | Heat exchangers and pressure vessels:
2.1 | boiler feed heaters and deaerators +

lubricating oil and water coolers of main and auxiliary machinery
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9.2 TECHNICAL DOCUMENTATION

9.2.1 Boilers, heat exchangers and pressure vessels,
their components and assemblies shall be manufactured
and the production operations shall be performed under
the Register supervision in accordance with the approved
technical documentation listed in 1.3.4, Part X "Boilers,
Heat Exchangers and Pressure Vessels" of Rules for the
Classification and Construction of Sea-Going Ships.

9.3 MATERIALS

9.3.1 Materials intended for the manufacture of the
components and assemblies of boilers, heat exchangers
and pressure vessels shall meet the requirements of the
technical documentation approved by the Register.

Along with that, presence of the Register brands and
compliance of the manufacturer’s marking with the
documents confirming the quality of this material shall
be checked.

Where the marking does not comply with the
submitted documents on the material or no brands are
available, the surveyor to the Register has the right to
require repeated tests of this material.

9.3.2 Material intended for the manufacture of the
components and assemblies shall be checked by external
examination for absence of defects (dents, hollows,

cracks, etc.) which may be considered as an indication
for rejecting the material.

9.3.3 The materials which shall be branded by the
Register are specified in the RS Nomenclature.

9.3.4 The procedure for branding, transferring
brands during treatment of the components is set out in
the Instructions on Branding of Items Supervised by the
Register (see Appendix 2 to Part I "General Regulations
for Technical Supervision").

9.4 TREATMENT OF MATERIALS

9.4.1 Cold bending of steel plates shall be allowed to
a radius not less than trice the plate thickness.

In case of cold bending of the steel shapes, the
minimum bending radii r shall be as follows:

for angle bars = 50(a—0,95s);

for channel along horizontal axis r>25#h;

for channel along vertical axis r>45h

where a and s are the height and width of angle bar,
respectively;

h is the height of channel.

9.4.2 After being drilled out, holes in the tube plates
shall be checked to expose defects (cracks, lamination)
and for the compliance of the dimensions of holes and
tube plate portions between tubes with those indicated on
the drawing.
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The permissible deviations are given in Table 9.4.2.

Table 9.4.2
Diameter, mm Permissible deviations
holes straight tube | oblique tube
plate portion | plate portion
between tubes | between tubes
Tubes 29,0 +0,1 +0,5 +0,7
44,5 +0,2 +0,7 +1,1
Holes 29,2 +0,1 10,5 +0,

448 +0,2 +0,7 +1,1

The permissible deviations to the distance between
the centres of the extreme holes shall not exceed
+3 mm, and between the axes of the extreme rows
along an arc shall not exceed +4 mm.

9.4.3 Heating of plates for forming, flanging, flaring
and other similar work as well as the conditions and
heating monitoring method shall comply with the
practice approved by the Register.

The formed and flared parts and other components
after hot treatment shall have no bursts, cracks,
shoulders, crumples, folds, lamination, dents, etc.

9.5 WELDING

9.5.1 Prior to welding, edge preparation which shall
be carried out in compliance with national standards or
drawings approved by the Register shall be checked.

The surface of the edges shall be free of cracks,
lamination and other defects.

9.5.2 Welding may be permitted after verification
that the used welding consumables comply with the
technical documentation approved by the Register; along
with that, the welders shall have documents certifying
their qualifications.

9.5.3 Welding of the components, their subsequent
dressing and after-welding heat treatment shall be
performed in compliance with the technological process
approved by the Register.

9.5.4 Inspection of the welded joint quality shall be
performed after heat treatment, if provided.

9.5.5 The scope of the butt weld inspection as well
as the choice of the inspection method (external
examination of the weld surfaces, mechanical tests of
test assemblies and tests by non-destructive methods)
shall comply with the technical documentation approved
by the Register; the inspection scope shall be not less that
that given in Part XIV "Welding" of Rules for the
Classification and Construction of Sea-Going Ships.

9.5.6 When assessing the weld quality, the guide-
lines of Part XIV "Welding" of Rules for the Classifica-

tion and Construction of Sea-Going Ships shall be taken
as a guide.

9.6 CHECK OF MANUFACTURE OF THE PRODUCT
COMPONENTS AND ASSEMBLIES. FITTING-UP

9.6.1 General.

9.6.1.1 Before assembly, the components of the
products shall be checked for compliance with the
drawing dimensions (plate thickness, flanging radii, hole
pitch, etc.), markings and documents for them. The
regularity of the spherical surfaces shall be checked by
gauges; for edge preparation for welding refer to 9.5.1.

9.6.1.2 The components and assemblies shall be
fitted up within tolerance for the clearances between
elements according to the technical documentation
approved by the Register.

9.6.1.3 In order to obtain the required mating
between them, the components joined shall not be
straightened through an excessive interference by bolts,
tacks or mated in cold condition by blows.

If necessary, on agreement with the Surveyor to the
Register, mating may be carried out by heating.

9.6.1.4 Deviations in dimensions given in this Chapter
shall apply unless other tolerances for the manufacture and
fitting-up of the product components and assemblies are
specified in the technical documentation.

9.6.2 Manufacture of shells, end plates, tube
plates.

9.6.2.1 Welded shells, end plates and tube plates
shall be manufactured according to the production
procedures and techniques developed by the manufac-
turer and approved by the Register.

9.6.2.2 After welding, the shell shall be calibrated to
eliminate the shape distortions.

The deviations in dimensions of the shells
(see Fig. 9.6.2.2) up to 3000 mm in diameter shall not
exceed the following values:

Fig. 9.6.2.2
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for nominal outside diameter AD, — +0,20 %;

for relative ovality (4 —B)/D,, and at wall thickness
s<30 mm — 0,7 % and at s> 30 mm — 0,45 %.

Skewness of the longitudinal weld in relation to the
drum axis shall be not more than 2 mm per 1 m; shell sag
— not more than 2 mm per 1 m.

9.6.2.3 After heat treatment and machining, the end
plates shall be thoroughly examined. No bulges, dents,
deep scores, metal thinning-out shall be permitted.
Longitudinal scores of not more than 1 mm deep shall
be permitted on the cylindrical part.

9.6.2.4 Deviations in dimensions of the stamped end
plates shall be within the following limits (see
Fig. 9.6.2.4):

4

|
T

R ~
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B

A

Fig. 9.6.2.4

as regards outside diameter AD, — + 0,20 %;

as regards relative ovality (4 — B)/D, — not more
than 0,4 %;

as regards skewness of side edge a,/D, not more
than 2,5 mm per 1 m;

as regards shoulder thickness s; — +10 %;

as regards manhole offset c — +5 mm;

as regards manhole dimension deviation, mm
Aa=" 0 Ab="1;

as regards end plate radius AR= +0,5 %;

as regards end plate height AH not more than 0,02 H,
mm.

Deviations in the diameter of the forged end plates shall
not exceed + 1mm, and the manhole dimension +0,5 mm.

9.6.3 Manufacture of headers and chambers.

9.6.3.1 Headers and chambers shall be manufactured
according to the procedures and techniques developed by
the manufacturer and approved by the Register.

9.6.3.2 Displacement of the abutting edges of the
shell and end plates shall not exceed a<0,1s<3 mm,
where s = wall thickness.

9.6.3.3 Nozzles, branch pieces and pads shall be
welded to the header with preheating. In this case, offset
of the holes and nozzles, branch pieces or pads shall not
exceed +2 mm.

9.6.3.4 After assemblage and heat treatment, each
header shall be subjected to hydraulic test in accordance
with 9.7.

Upon finalization of the tests, the header shall be
measured. Deviations in length A/ and deflection Ad of
the header shall be within the following limits:

for headers up to 5000 mm in length

Al= 730 Ay=2,0;
for headers of 5000 mm and over in length
Al= 736 Ay=15.

9.6.4 Manufacture of boiler tubes and coils.

9.6.4.1 Equipment used for bending tubes shall
provide a bent tube portion of a regular geometric shape.

The thickening of the tube wall shall not exceed
18 % at R/dy<2,5. The relative ovality of the tube
0 = 2(domax — domin)/(domax + domin)-100 shall not exceed
11 % at R/d<3,5, and 8 % at R/d>3,5 where d, is
outside diameter; R = bend radius.

For tubes made of steel of austenite class the relative
ovality shall not exceed 5 %.

The minimum bend radius in case of cold bending
shall exceed 2d,, in case of hot bending it shall exceed
1,5dy.

9.6.4.2 After bending, each tube shall be subjected to:

check for ovality by means of rolling a steel ball (the
ball diameter shall be accepted according to standard);

check on a surface plate against a gauge to determine
configuration and deviations in the bend radii which shall
not exceed:

+2 mm for tubes up to 32 mm in diameter and

4+ 3 mm for tubes of 32 mm and over in diameter;

visual examination to make sure that no surface
defects (dents, scores, etc.) exist;

hydraulic test according to the RS rules.

9.6.4.3 Flat and cylindrical coils for the boilers and
heat exchangers shall be manufactured according to the
procedures and techniques of the manufacturer approved
by the Register.

After manufacture and heat treatment the coils shall
be measured and subjected to the hydraulic tests in
accordance with 9.7.1.
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The deviations in dimensions of the coils shall be
within the limits given in Table 9.6.4.3

Table 9.6.4.3
Coil type Permissible deviations, mm
in outside in coil radius, |in coil pitch,
diameter AD3 AR At
Pancake +10 +5 +4
Cylindrical:
for heaters +5 +3 +
for steam boilers +3 +2 +1

b)
ot
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~
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Fig. 9.6.4.3

Ovality of the coils shall be checked by means of
rolling a steel ball of a diameter equal to 0,8 the inside
diameter of tube.

9.6.5 Manufacture of fire tubes, combustion
chambers and fastening elements.

9.6.5.1 Corrugated fire tubes shall be manufactured
according to the procedures and techniques of the
manufacturer, approved by the Register.

9.6.5.2 Corrugated fire tubes with through cracks or
wall thinning at flanging by more than 2 mm shall not be
accepted.

Correction of slight tears up to 2 — 3mm on the
corrugated surface of the fire tube shall be allowed when
using procedures and techniques approved by the
Register.

9.6.5.3 The following deviations are permitted in the
+10%

fire tube dimensions: in wall thickness  ~ °, in length
= 1% in ovality — 1 % of the mean diameter.

9.6.5.4 Bents and unevenesses on the surface of flat
end plates and tube plates shall not exceed 0,2 % of the
diameter or the greatest dimension of a rectangular tube
plate.

9.6.5.5 The correctness of the stay installation and
the length of the protruding parts shall be checked by
external examination. Tightness of the welds shall be
checked during the hydraulic test of the boiler.

9.6.6 Boiler shell fit-up.

9.6.6.1 When installing headers, the correctness of
their positions shall be checked against axes and
dimensions between centres. Deviations (see Fig. 9.6.6.1,
a and b) shall not exceed the following values:

Fig. 9.6.6.1

between the header axes, horizontally 4+2 mm,
vertically H +5 mm,;

turn of the horizontal header axis A; — 3mm per 1 m;

slope of the longitudinal header axis A, — 0,35 mm
per I m.

9.6.6.2 Before being installed in boilers, the tube
ends shall be cleaned off bright over a length of about
100 mm and the end edges dulled. When the tubes are
fastened by flaring, their ends shall be annealed before
cleaning.

The external surface of the tubes shall be free of
blisters, cracks, cavities, dents, scores, etc. Particular
attention shall be given to cleanness of the tube ends.

Tubes prepared for one row shall not be rebent once
more for use in other row.

9.6.6.3 Holes in the tube plates shall be clean and
free of scores and dents. Ellipticity of the holes shall not
exceed 0,25 for diameters of 50 mm and over. The
maximum value of the ellipticity of holes over 50 mm in
diameter shall be subject to special consideration by the
Register in each case.

9.6.6.4 The tube flaring degree shall meet the
standards approved by the Register.

9.6.6.5 The welded joints of the tubes and coils to
headers and chambers shall be performed according to
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the procedures and techniques of the manufacturer
approved by the Register.

9.6.6.6 After flaring of all tubes and dismounting of
the fit-up framework, the turn of the horizontal axis A;
and slope of the steam and water header A4 shall not
exceed 2 — 6 mm and 5 — 14 mm per 1 m, respectively.

9.6.6.7 Flared joints shall be checked by external
examination. After flaring, the internal surfaces of the
tube ends shall be smooth, without dents, score marks,
fins, cracks and lamination. Transition from the flared
portion to the non-flared part of the tube shall be smooth,
without notches, spiral or annular scores.

The height of the protruding ends of the tubes and
their expansion angle shall be checked by a gauge and
shall correspond to the drawing dimensions.

9.6.6.8 The tubes mounted shall be checked for
passability by steel calibrated balls which diameter shall
be by 10 % less than the inside diameter of the tube.

9.6.6.9 The tightness of the flared joints shall be
checked during hydraulic tests (see 9.7.2).

The same tube shall not be flared more than two
times, otherwise it shall be replaced.

9.6.6.10 Before the fittings are installed, the surfaces
of pads and flanges of the fittings shall be cleaned from
dirt, oil, rust.

No scratches and scores (especially the radial ones)
shall be permitted on the surface of pads and flanges.

9.6.6.11 Before being installed in regular positions,
the boiler fittings shall be subjected to hydraulic test in
accordance with the requirements of Table 1.7.1,
Part X "Boilers, Heat Exchangers and Pressure Vessels"
of Rules for the Classification and Construction of sea-
Going Ships.

9.6.6.12 The quality of the fittings installation shall
be checked by external examination. The positions of the
water level indicators, interiors of the headers shall be
checked for compliance with the requirements of the
technical documentation.

Tightness of the fittings connection shall be checked
during the hydraulic tests of the boiler.

9.6.6.13 After installation of the insulation and
complete fit-up, the boiler casing shall be tested for
tightness (by air); the test pressure and allowable air
pressure drop shall meet the requirements of the
approved technical documentation.

9.6.6.14 Prior to the installation of the brickwork, the
enclosure walls and drain pans shall be examined. They
shall have no bulges, concavities and unevenesses
exceeding 10 mm per 1 m.

9.6.6.15 The quality of the brickwork after installation
shall be checked by external examination. The brickwork
surface shall be smooth; as an exception, individual steps
not more than 2 — 3 mm at butts and total uneveness not
more than 10 mm shall be allowed per 1 m.

Deviation in the tuyere hole diameter from the
prescribed value shall not exceed +5 mm, and the

misalignment of the axes of the burner tuyere hole -
2 mm.

9.6.6.16 The quality of insulation installation of the
headers, fittings and other hot parts of the boiler shall be
checked by external examination.

9.6.7 Fit-up of heat exchangers and pressure
vessels.

9.6.7.1 When fitting up heat exchangers and pressure
vessels, all components and assemblies shall be exam-
ined to expose surface defects.

9.6.7.2 In fitting up such components and assem-
blies, it is necessary to be guided by the requirements of
9.6.1 to 9.6.4 and 9.6.6, if applicable.

9.7 HYDRAULIC TESTS

9.7.1 General.

9.7.1.1 Hydraulic tests by proof pressure shall be
conducted by permit and in the presence of the Surveyor
to the Register on condition that:

all assembling, welding and weld inspecting opera-
tions are completed and accepted by the technical control
body of the manufacturer;

components of the product have no insulation and
other protective coatings;

entries in the manufacture book and also entries to
the effect that no deviations from the technical
documentation approved by the Register exist, are
verified;

there is a document of the manufacturer’s technical
control body on the readiness of the component or
product for hydraulic test;

component or product has been surveyed by the
surveyor to the Register;

devices intended for tests (presses, instruments, etc.)
have documents of the appropriate competent authorities.

9.7.1.2 Hydraulic tests shall be conducted with the
current regulations and the manufacturer’s instructions
being adhered to.

9.7.1.3 Components and products shall be filled with
water in such manner that they are completely deaerated.
The temperature of water and ambient air shall be not
lower than + 5 °C. The difference in water and ambient
air temperature shall preclude sweating.

9.7.1.4 Pressure gauges used in hydraulic tests shall
have an accuracy class not lower than 2,5 and the diameter
of the casing not less than 150 mm. The pressure gauge
scale shall be such that at the proof pressure the pointer is
positioned in the third quarter of the scale. The pressure
gauges shall be verified and have marking of the date of
verification by a competent authority.

The product being tested shall be fitted with at least
two similar pressure gauges arranged at the same level in
the upper part of the product, and one more pressure
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gauge to be arranged directly on the pump. In all cases,
the difference in indications of the pressure gauges fitted
shall not exceed 3 % of the upper limit of the indication.

9.7.1.5 The pressure during the test shall rise smoothly
without water hammers. Use of injectors or feed pumps for
generating pressure shall not be permitted.

9.7.1.6 No other works accompanied by noise
hindering the tests shall be performed during the
hydraulic tests.

9.7.1.7 During the hydraulic tests the pressure shall
be raised up to the proof pressure and shall be maintained
during the time period required for examination but not
less than 10 min.

9.7.1.8 During the hydraulic tests of the casings of
headers, chambers and boiler assemblies, the pressure
shall be gradually raised up to the working pressure. At
such pressure, the welds shall be tapped all the way along
with a copper hammer of not more than 1 kg in mass
with a handle of not more than 300 mm long. Thereafter
the pressure shall be raised up to the proof pressure,
maintained during 5 — 10 min, then again reduced down
to the proof pressure and maintained constant until the
examination is completed.

9.7.1.9 If during the tests, knocks, booms are heard
in the product, or defects affecting the strength thereof
are detected, the test shall be interrupted and resumed
anew only after correction of these defects.

When the product is held under the proof pressure,
no pressure drop shall take place.

Appearance of sweating and water drops on the
welds shall not be permitted. Such welds shall be
chipped out and welded anew.

Correction of the weld defects by caulking, centre-
punching or other mechanical methods shall not be
permitted. Re-rolling or application of a back-up weld to
the components of products subject to pressure shall not
be permitted.

9.7.1.10 Upon completion of the hydraulic test of the
product, the surveyor to the Register shall carry out internal
examination (if the product is accessible for examination),
in the process of which the accessible areas shall be
checked for condition of the working surfaces, absence of
residual deformation and other defects.

9.7.1.11 The products shall be considered as having
passed the test by proof pressure, if weld leaks, cracks,
local bulges, residual deformations and other indication
of any joint disturbances are not found.

9.7.2 Hydraulic tests of boilers.

9.7.2.1 Prior to hydraulic tests of boilers it is
necessary to make sure that all components thereof have
been subjected to hydraulic tests by test pressure given in
Table 1.7.1, Part X "Boilers, Heat Exchangers and
Pressure Vessels" of Rules for the Classification and
Construction of Sea-Going Ships.

9.7.2.2 Boilers after assembly but without fittings
shall be tested in the workshop for strength by test

pressure given in Table 1.7.1, Part X "Boilers, Heat
Exchangers and Pressure Vessels" of Rules for the
Classification and Construction of Sea-Going Ships.

9.7.3 Hydraulic tests of heat exchangers and
pressure vessels.

9.7.3.1 Heat exchangers, pressure vessels and their
components shall be tested in the workshop for strength
by test pressure given in Table 1.7.1, Part X "Boilers,
Heat Exchangers and Pressure Vessels" of Rules for the
Classification and Construction of Sea-Going Ships.

9.7.4 Issuance of the Register documents and
branding.

9.7.4.1 Where the results of the internal examination
and hydraulic test of a boiler, heat exchanger or air
receiver are successive, the surveyor to the Register shall
issue a certificate. Along with that, marking shall be
applied and the Register brand put on the product in
accordance with the Instruction on Branding of Items
Supervised by the Register (see Appendix to
Part I "General Regulations for Technical Supervision").

9.8 DETAILS OF SUPERVISION
DURING MANUFACTURE OF PROTOTYPES

9.8.1 Prototypes shall be surveyed by the Surveyor
to the Register according to the RS Nomenclature.

9.8.2 All the requirements of this Section which
apply to the manufacture of the items of supervision in
case of stable production shall apply equally to the
manufacture of the prototypes.

The assemblies and components of ultimately new
engineering designs or manufactured according to new
production procedures and techniques shall be addition-
ally subjected to a special check by the Register.

9.8.3 Prototype of a boiler, other than the waste-heat
boiler, shall be subjected to comprehensive tests on a bench
according to an extended program approved by the Register
to check the reliability and long-term performance of the
components, assemblies and the products as a whole as
well as to check for the compliance of the parameters and
characteristics with the approved technical documentation.

If the check of all parameters of the prototype with
regular equipment under conditions of a test bench is
impracticable, then on a special agreement with the Register,
the bench tests may be conducted partially on board.

9.8.4 The findings of the surveys and tests of the
prototype shall be presented in the Prototype (Pilot)
Sample survey Report.

In cases specified in Section 6, Part 1 "General
Regulations for Technical Supervision" this Report serves
as a basis for the issuance of Type Approval Certificate.

9.8.5 Where, based on the survey and test results, a
decision is taken on the possibility of installing the prototype
on board, the surveyor shall draw up the certificate and put
the Register brand in accordance with 9.7.4.
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10 ELECTRICAL EQUIPMENT

10.1 GENERAL

10.1.1 The provisions of this Section apply during
technical supervision of electrical equipment listed in the
RS Nomenclature.

10.1.2 The Section contains the basic provisions on
surveying and testing at the manufacturers’ of product
prototypes and products at steady production.

The technical instructions and test standards speci-
fied in 10.3 to 10.7 pertain equally to product prototypes
and products at steady production.

The instructions relating to the scope of checks and
tests during surveying products at steady production are
given in 10.8.

General and special types of tests and checks of
product prototypes and products at steady production are
given in Tables 10.1.2-1 and 10.1.2-2.

10.1.3 The general provisions on the organization of
technical supervision during manufacture of technical
supervision items are given in Part I "General Provisions
for Technical Supervision", and on technical documenta-
tion, in Part II "Technical Documentation".

Table 10.1.2-1

General types of tests and checks of product prototypes and products at steady production of electrical equipment
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1 | Electrical machines R B I o o Ao I I A + |+ |+ + 1+ +
2 | Transformers |+ +] ]+ ]+ ++ |+ +1 +
3 | Static converters +|l+ |+ + |+ ]+ + |+ + +
4 | Accumulators +]l+ |+ ]+ + |+ + +
5 [ Switchgear +l |+ ][+ ]+ ++ ]+ +2 +
6 | Electrical apparatus (switching, protective, etc.) |+ |+ |+ [+ [+ |+ [+ |+ |+ + |+ |+ + +
7 | Capacitors and capacitor sets to raise a power | + | + [ + | + 1+ |+ +
factor
8 | Busducts ++ |+ ]+ + |+ ]+ ++ |+ +
9 | Electrical measuring instruments R B I o o B o I I A + |+ ]+ + +
10 | Electric drives (as a set) S IR IR IR AR IR IR IR I + + +
11 | Electrical equipment of electrically-started internal | + | + |+ |+ |+ |+ |+ |+ | + + + + +
combustion engines
12 | Lighting fixtures and control gear of gas-discharge | + | + | +*| + | + [ + [ +*| + | + + |+ |+ +4 +
lamps
13 | Wiring accessories +|l+ |+ —=] ]+ + + —
14 | Ship’s control and monitoring, communicationand | + | + |+ |+ |+ |+ |+ |+ | + + + +3 +
alarm devices
15 | Cable products + |+ +]+|—=—++ ]|+ + +
16 | Heating and cooking appliances + |+ +]+] ]+ +
17 | Radio-frequency interference filter +|l+ |+ + + +
Symbols: P = prototype; S = production sample.
' For power transformers only.
2 For navigation lights commutators.
3 Excepting accumulator, portable, explosion-proof lighting fixtures.
4 For lighting fixtures with gas-discharge lamps.
3 For engine telegraphs, sensors of rudder angle and blade angle indicators, tachometers, telephone switchboards and apparatus of light and
sound alarm devices, switches.
© For a.c. and d.c. electric motors.
7 For propulsion motors, anchor and mooring machinery motors, and motors of the direct drive of the rudder and steering gear.
8 For a.c. and d.c. generators.
° For d.c. generators and motors, control generators, phase-wound motors and other commutator machines.
19 For power transformers and current transformers.
! For liquid-filled power transformers.
12 . . .
Tests for heat resistance of the acid battery mastic.
13 Checking of acid battery monoblocks tightness.
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Table 10.1.2-1 — continued

circuits.

7 For insulators, busducts and other insulators.

19 For boat winches, lifts, watertight door drives.

20 For steering machinery and watertight doors machinery.

21 Periodically and selectively by agreement with the Register.

Sea-Going Ships.

4 Applied to circuit breakers, switches, breakers, disconnectors, contactors, current relays and other relays connected in series in power

'3 For circuit breakers, starters, controllers, electromagnetic brakes, electrohydraulic pushers.
16 For circuit breakers, switches, breakers, disconnectors, starters, field rheostat controllers.

'8 For anchor and mooring machinery and directly-driven steering machinery.

22 Fyel-oil and luboil heaters if covered by 1.3.2.1 of Part XI "Electrical Equipment" of Rules for the Classification and Construction of

10.2 SCOPE AND PROCEDURE OF ELECTRICAL
EQUIPMENT SURVEYING

10.2.1 Prior to tests of electrical equipment, the
following shall be available at the manufacturer’s:

.1 Register approved technical documentation for the
equipment under test and an agreed list of supervision
items (see 12.2, Part I "General Provisions for Technical
Supervision");

.2 documents for parts confirming the Register
supervision during their manufacture if such supervision
is required by the RS 