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BBeneHue
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1 Scope

This Part of this European Standard specifies the inspection and testing of individual and serially produced
pressure vessels made of steels in accordance with EN 13445-2:2009 subject to predominantly non_cyclic
operation (i.e. vessels operating below 500 full equivalent pressure cycles).

Special provisions for cyclic operation are given in EN 13445-3:2009 and in Annex G of this Part.

Special provisions for vessels or vessel parts working in the creep range are given in Clause 5, Clause 6, Clause
10, Annex H and Annex | of this Part.

NOTE The responsibilities of parties involved in the conformity assessment procedures are given in Directive 97/23/EC.
Guidance on this can be found in CR 13445-7.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 287-1:2004, EN 287-1:2004/A2:2005, Qualification test of welders — Fusion welding — Part 1: Steels.

EN 473.2008, Non-destructive testing — Qualification and cerftification of NDT personnel — General principles.

EN 571-1:1997, Non-destructive testing — Penetrant testing — Part 1: General principles.

CEN/TS 764-6:2004, Pressure equipment — Part 6: Structure and content of operating instructions.

EN 583-4:2002, EN 583-4:2002/A1:2003, Non-destructive testing — Ultrasonic examination — Part 4. Examination
for discontinuities perpendicular to the surface.

EN 895:1995, Destructive tests on welds in metallic materials — Transverse tensile test.
EN 970:1997, Non-destructive examination of fusion welds — Visual examination.

EN 1289:1998, EN 1289:1998/A1:2002, EN 1289:1998/A2:2003, Non-destructive testing of welds — Penetrant
testing of welds — Acceptance levels.

EN 1290:1998, EN 1290:1998/A1:2002, EN 1290:1998/A2:2003, Non-destructive testing of welds — Magnetic
particle testing of welds.

EN 1291:1998, EN 1291:1998/A1:2002, EN 1291:1998/A2:2003, Non-destructive testing of welds — Magnetic
particle testing of welds — Acceptance levels.

EN 1418:1997, Welding personnel — Approval testing of welding operators for fusion welding and resistance weld
setters for fully mechanized and automatic welding of metallic materials.

EN 1435:1997, EN 1435:1997/A1:2002, EN 1435:1997/A2:2003, Non-destructive testing of welds — Radiographic
testing of welded joints.

EN 1712:1997, EN 1712:1997/A1:2002, EN 1712:1997/A2:2003, Non-destructive testing of welds — Ulfrasonic
testing of welded joints — Acceptance levels.
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EN 1713:1998, EN 1713:1998/A1:2002, EN 1713:1998/A2:2003, Non-destructive testing of welds — Ultrasonic
testing — Characterization of indications in welds.

EN 1714:1997, EN 1714:1997/A1:2002, EN 1714:1997/A2:2003, Non-destructive examination of welds —
Ultrasonic examination of welded joints.

EN 1779:1999, EN 1779:1999/A1:2003, Non-destructive testing — Leak testing — Criteria for method and
technique selection.

EN 12062:1997, EN 12062:1997/A1:2202, EN 12062:1997/A2:2003, Non-destructive testing of welds — General
rules for metallic materials.

EN 12517-1:2006, Non-destructive testing of welds — Radiographic testing of welded joints — Acceptance levels.
EN 13445-1:2009, Unfired pressure vessels — Part 2: General.

EN 13445-2:2009, Unfired pressure vessels — Part 2: Materials.

EN 13445-3:2009, Uniired pressure vessels — Part 3: Design.

EN 13445-4:2009, Unfired pressure vessels — Part 4: Fabrication.

EN ISO 4063:2000, Welding and allied processes — Nomenclature of processes and reference numbers
(SO 4063:1998).

EN ISO 5817:2007, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) — Quality levels for imperfections (ISO 5817:2003).

EN ISO 6520-1:2007, Welding and allied processes — Classification of geometric imperfections in metallic
materials — Part 1: Fusion welding (ISO 6520-1:2007).

3 Terms and definitions

For the purposes of this European Standard the following terms and definitions apply.

3.1
design review
procedure by which a manufacturer ascertains and attests that the design meets the requirements of this standard

3.2

design approval

procedure by which a responsible authority ascertains and attests that the design meets the requirements of this
standard

3.3
testing group
grouping which determines the appropriate level of non-destructive testing (NDT) on a welded joint

NOTE There are four testing groups.
3.4

inspection
survey activity which assesses the compliance of the pressure vessel to the technical specification
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NOTE It is @ major activity, undertaken mainly by the manufacturer during design, manufacture and testing of equipment. It
can be complemented by inspection by other parties. Inspection includes the assessment of testing activities.

3.5
testing
procedure used to attest vessel compliance with the technical requirements of this standard by one or more tests

3.6

technical specification

technical data included in the order or mandatory for pressure vessels and covering such things as regulations and
user’s specific requirements

3.7
repair
process of rectifying a condition in either base material or weld to ensure compliance with this standard

NOTE The following definitions all relate to serially produced pressure vessels as described in Annex A.

3.8

serial production

manufacture of identical vessels or parts which subsequently are joined to form a complete vessel and which are
manufactured to a single model approval, using the same manufacturing procedure involving a continuous
fabrication process

3.9
continuous fabrication process
process where the welding of the main seams and branch welds is essentially continuous

NOTE Stoppages or break-downs requiring resetting of the welding machine and/or NDT equipment constitute a break in
continuity. Adjustments to the welding machine within the welding procedure limitations do not qualify as resetting the welding
machine.

3.10

model acceptance

procedure which ascertains and attests that a representative sample of the production (a prototype vessel/part)
meets the requirements of this standard in respect of design, manufacturing and testing

NOTE Model acceptance is conducted by the manufacturer or the responsible authority depending on the conformity
assessment module chosen.

3.1
prototype vessel/part
first or representative example of a series of pressure vessels/parts covered by a single model acceptance

3.12
batch of vessels
part of a series where the welding of the main weld joints and branch welds has been essentially continuous

NOTE A stoppage in vessel production greater than three consecutive days requires the designation of a new batch.
313

shift
period of time per day during which the welding operator or operators remain the same
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4 Performance of inspection and testing

4.1 General
Each individual vessel shall be inspected during construction and upon completion. Inspections shall be made to

ensure that in all respects the design, materials, manufacturing, and testing comply with the requirements of this
standard. Documented evidence shall be prepared to verify implementation of this requirement.

4.2 Inspection

Inspection shall be carried out by the manufacturer to verify that all requirements of this standard have been met.
The level of non-destructive testing (NDT) shall be dependent on the testing group as described in 4.3.

4.3 Non-destructive testing (NDT)
The type and amount of non-destructive testing of a pressure vessel shall be based upon the testing group or

combination of testing groups when permitted in 6.6.1.1.2 (see Table 6.6.1-1: testing groups for steel pressure
vessels and Table 6.6.2-1: extent of non-destructive testing).

5 Technical documentation

5.1 General

The vessel manufacturer shall document those items listed in 5.2, which shall be reviewed in accordance with 5.3,
prior to manufacture commencing.

The manufacturer shall state which vessels are covered by the same design documentation.

5.2 Information to be contained in the technical documentation

For the purposes of this standard the following types of documents shall be considered necessary as technical
documentation.

5.21 General description of the pressure vessel

a) Name of vessel manufacturer and subcontractors, if applicable;

b) Location/s of vessel manufacturers and sub-contractors, if applicable;

¢) Document describing design data and special consideration which covers:

1) maximum and minimum allowable pressures, design pressures and test pressures in bar for each
compartment (vacuum with minus sign);

2) capacity in litres for each compartment;
3) maximum and minimum design temperatures;
4) nature and location of marking of the pressure vessel, nameplate or stamp;

5) the fluid group.
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6) ifthe vessel is designed for fatigue according to Clause 17 or Clause 18 of EN 13445-3:2009:
— the cyclic loads considered;
— the allowed numbers of cycles;
— the relevant fatigue locations;

7) the design method used e.g. if the vessel is totally or in part designed by Design by Analysis — Direct
Route of Annex B of EN 13445-3:2009 or designed according to 6.3 of EN 13445-3:2009.

8) Ifthe vessel is working in the creep range, the following additional information:
— the design life (e.g. 100000 h) and expected life for each load case
— the parts of the vessel which are subjected to creep

— the value of the weld creep strength reduction factor which has been used for each weld joint
subjected to creep

— whether lifetime monitoring, as defined in Clause 19 of EN 13445-3:2009, is or not being applied.

§.2.2 Conceptual design and construction drawings

The manufacturer anaiysis of hazards identifying those which apply to the pressure vessei on account of pressure
shall be documented and be of sufficient detail.

Details of the conceptual design including the design methods adopted, performance criteria and construction

drawings shall be provided. Guidance about the detailed dimensional information that shall be provided is given in
Annex B. Process diagrams, sub-assemblies or other data relevant to conceptual design shall also be maintained.

5.2.3 Descriptions and explanations necessary for an understanding of the drawings and diagrams and
the operation of the pressure vessel

a) operating instructions;
b) special checks to be carried out e.g. tests envisaged on closures, bellows, clamping bolts, etc.

C) operational position if this is significant with regard to the safety evaluation.

5.2.4 Results of design calculations and examinations carried out

5.24.1 Design calculations shall be provided by the vessel manufacturer to the extent necessary to
demonstrate compliance with this standard.

Supporting detailed drawings shall be prepared with all dimension notations marked. The drawings shall clearly
identify in the case of cyclic loaded vessels, the critical areas. The maximum permissible peaking for cyclically
loaded vessels shall also be given in the drawing. At least on the pressure vessel general arrangement drawing,
the testing group for each welded joint shall be clearly identified.
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5.24.2 If calculations are made with the aid of a computer in order to comply with this standard, then at least
the following data shall be presented:

a) explanation of notations;

b) input values;

¢) reference number of the standard including edition and reference number of the equation;

d) results of intermediate equations;

e) calculated minimum thickness without additions or the calculated stress and its comparison to the allowable
stress;

f) wastage (corrosion) allowance;

g) thickness tolerance (negative thickness tolerance);

h) the chosen thickness.

5.24.3 In the event that stress analysis is carried out with the finite element method or other design methods

they shall be documented as follows:

a) input data;

b) plotter graphs (original and copy) form;
1) the element subdivision;
2) the stresses, e.g. as line or arrow figures or equal stress curves; stress curves of surfaces;
3) the displacements;

¢) boundary conditions;

d) the stresses in the most critical areas;

e) the dividing and classifying of the stresses into different stress categories;

f) the comparison of stress intensities and the allowable stress values.

5244 In specific cases the following information shall be necessary:

a) type of post weld heat treatment and, where necessary, type and extent of associated material tests;

b) construction sequence schedule if the structural testing is to be carried out in several partial steps;

c) fluid(s) being contained and its (their) specific gravity, if this is required for the design of the vessel;

d) pressure testing medium, if the initial or the periodic pressure tests are to be carried out with a medium other
than water, the test minimum metal temperature for proof tests (both hydrostatic and pneumatic);

e) position of the vessel in the pressure tests (e.g. horizontal or vertical), if this is significant with regard to the
safety evaluation;

f)  maximum and minimum liquid levels, if these are required with regard to the safety evaluation;
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g) static supplementary forces, e.g. bearing forces, wind and snow loads. An extra calculation shall be presented
if the supplementary forces essentially affect the design of the pressure vessel;

h) cyclic and dynamic loading, including seismic loading, where applicable;

i) additional requirements based on other regulations;

j) purchaser’s requirements based on the vessel operating conditions in addition to the requirements of this
standard,

k) possible corrosion attack, especially in crevices, which shall be taken into account;

) joint coefficient.

525 Testreports

These shall consist, as a minimum, of the following:

a) welding procedure qualification records, certificate of qualification of welding personnel;

b) material certificates;

¢) an example of the proposed list of the manufacturing records;

d) values of measured peaking for vessels subject to cyclic loads.

5.2.6 Technical/manufacturing schedule

This shall consist of the following information:

a) the welding processes to be used for the pressure containing parts and welding of any temporary or other
attachments to pressure containing parts. The following data are required for the structural testing:

1)
2)
3)

4)

weld location, shape and preparation and where necessary build up of the layers and treatment of welds;
welding process (in the case of multiple processes, identification of the process against the weld joint);
welding consumables (classification according to the relevant European Standards or trade names);

type and extent of production test, number of test plates, non-destructive tests;

If some of the data listed before are not available for the design review, then these shall be completed before
finishing the manufacture.

b) special checks to be carried out e.g. the tests envisaged on closures, bellows, clamping, bolts;

©) any pertinent details relative to vessel design and data required in specific cases;

1)
2)

additional wall thickness if this is required by the purchaser;

operational position if this is significant with regard to the safety evaluation;
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3) location and size of inspection and access openings and also closing mechanisms and special locking
elements in accordance with Annex C;

4) special equipment to enter the pressure vessel (e.g. spiral stairs, climbing irons);

5) linings, e.g. of masonry and inserts, if significant with regard to the safety evaluation;
6) marking of the welds that will be made on the construction site;

7) proposals on safety;

8) proposals on process requirements such as drainage etc.

5.3 Design review

5.3.1 General

A design review and documented acceptance shall be conducted in all cases.

In particular the review shall include design calculations in accordance with the requirements of this standard,
taking into consideration the supporting information of the manufacturer analysis of hazards, and the
technical/manufacturing schedule in respect of its intended services. Following the design the pressure vessel shall
be manufactured in accordance with the approved manufacturing drawings.

6.3.2 Design review

The design review shall consist of, but not be limited to, the following areas:

a)
b)

c)

d)

e)

9
n

6

© 6.1

the suitability of material for intended use;
welding processes and consumables;

the access to perform the required levels of inspections and tests based on proposed vessel construction
geometry;

the suitability of openings and closures in meeting the requirements of this standard;
the provision and adequacy of safety accessories against the requirements of this standard for individual
pressure vessels or devices which are contained within the pressure system or assembly. Alternatively the

parties responsible for satisfying the provision of safety accessories shall be identified;

the adequacy of proposed pressure retaining boundary (thickness, vessel geometry, weld joint geometry etc.)
for design conditions against those required by the design requirements of this standard;

the adequacy of the stress analysis method in accordance with 5.2.4.3;

Inspection and testing during fabrication

General

The inspection and testing activities during fabrication, described in this clause, shall be the responsibility of the
" manufacturer and shall be fully implemented for all pressure vessels.
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6.2 Manufacturing procedures and construction drawings

The manufacturer shall ensure that all construction drawings and manufacturing procedures reviewed and
approved at the design stage in clause 5, shall be available at the appropriate work area and shall be fully
implemented in manufacturing. Inspection records shall document the use of the correct and appropriate
procedures, and/or drawings including revision status at the time the inspection is performed.

6.3 Material traceability

6.3.1 General

The vessel manufacturer shall have and maintain an identification system for materials used in fabrication so that
all material subject to stress due to pressure and those welded thereto in the completed vessel can be traced to its
origin. This includes the use of welding consumable. The identification system used shall satisfy the requirements
of EN 13445-4:2009.

Testing of material traceability, including transfer of markings, shall be performed throughout fabrication and
records maintained to document the method used from those permitted in EN 13445-4:2009 (i.e. direct markings
visible on the completed vessel, a direct coded marking on the vessel or tabulation/as built sketches). Final records

shall include all material certification required by this standard.

6.3.2 Special Conditions - Material marking

Where service conditions prohibit die-stamping for material identification (see EN 13445-4:2009) and when so
specified by the purchase order, the manufacturer of the base materials shall mark the required data on the
materials in a manner which will allow positive identification during inspection upon delivery. The markings shall be
recorded so that each item of material will be positively identified in its position in the completed vessel (e.g.
material/position list) and shall form part of the final records.

6.4 Preparation for manufacturing processes

6.4.1 General

Preparation for manufacturing processes such as edge preparation, vessel supports for formed parts prior to
welding and forming shall be controlled and inspected to ensure that such activities are not detrimental to the
completed vessel.

6.4.2 Joint preparation testing

The extent to which edges are dressed prior to testing shall be in accordance with EN 13445-4:2009. All joint
preparations shall be subject to visual inspection prior to any welding. Defects such as laminations, cracks and slag
inclusion shall be removed prior to welding. In case of an increased probability of occurrence of imperfections or
when imperfections have been detected, a visual inspection shall be supplemented by additional non-destructive
testing.

All inspections shall be carried out by qualified personnel. The result of joint preparation testing shall be recorded in
the NDT inspection schedule.

6.4.3 Inspection of vessel supports

All tack welds associated with bars, jacks, clamps, or other appropriate means used to hold the edges of vessel
parts and/or provide support in welding shall be inspected.
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— Welds of permanent attachments to pressure parts shall be examined to the extent described in Table 6.6.2-1
(line 21).

— Welds of temporary attachments shall be examined after removal for surface cracks to the extent described in
Table 6.6.2-1 (line 22).

— Any repairs necessary following removal of temporary attachments shall be tested as described in 6.5.3.
6.4.4 Inspection associated with forming
Prior to any forming the material to be formed shall be subject to visual inspection and thickness measurement in

accordance with the requirements of EN 13445-4:2009. The result of the inspection shall be recorded in the NDT
inspection schedule.

6.4.5 Testing of areas subject to significant through thickness tensile stress
In case of an increased probability of internal damage in areas subject to significant through thickness tensile

stress caused by welding, these areas shall be examined for internal imperfections prior to welding. The result of
the inspection shall be recorded in the NDT inspection schedule

6.5 Welding

6.5.1 General

When permitted by EN 13445-3:2009, permanent backing strip and joggle joint shall be fitted and adjusted such
that the quality of the weld achieved is the same as a conventional single-sided butt weld. The weld shall be subject
to the same type of non-destructive testing and acceptance criteria as a single-sided butt weld.

Welds in all testing groups shall be subject to in-process inspections, especially welds of testing groups 3 or 4 not
required to be subject to NDT under Table 6.6.1.2-1 shall be specifically subject to visual inspection at the "fit-up"
i and "chip back of second side of sound metal" stages.

1 All finished welding shall be subject to visual inspection. In addition, depending on the testing group, the finished
welds shall be subject to NDT in accordance with Tables 6.6.1-1 and 6.6.2-1 for that type of weld.

6.5.2 Verification of welder and welding operator approval and procedures approval

The vessel manufacturer shall verify that welding has been done only by welders and operators who have been
approved under the requirements of EN 287-1:2004 and EN 1418:1997. Procedures shall be qualified in
accordance with EN 13445-4:2009.

Welder and welding operators identification shall be controlled in accordance with EN 13445-4:2009.

Traceability of the welder and welding operator shall be monitored by inspection throughout construction of the
pressure vessel and shall be verified at the final assessment, see 10.2.2.

10
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6.5.3 Inspection of repairs

All welded repairs shall be subject to the same non-destructive testing requirements as those which detected the
imperfection. This includes the same acceptance criteria. Such repairs shall be carried out using approved weld
procedures and approved welders and welding operators. The extent of testing of repairs shall comply with
Table 6.6.2-1 and cover 100 % of the area repaired.

Non welded repairs by surface dressing are permissible providing that the area of repair is subject to NDT
according to Table 6.6.2-1 and free from unacceptable imperfections, see 6.6.5 for retesting requirements.

Weld metal deposited to restore base material shall be subject to non-destructive testing for the full surface area
involved, using Magnetic Particle Testing (MT) or Penetrant Testing (PT).

6.6 Non-destructive testing of welded joints

6.6.1 Extent of non-destructive testing

The required extent of non-destructive testing depends both on the testing group and the type of the welded joints.
Guidance to determine the required extent of testing is given in the following clauses.

For serially produced pressure vessels an alternative route is given in Annex A. This annex is not applicable to
vessels or vessel parts designed according to Design by Analysis — Direct Route of Annex B of
EN 13445-3:2009 or designed according to 6.3 of EN 13445-3:2009. This annex is not applicable for vessels or
vessel parts working in the creep range.

6.6.1.1  Use of testing groups

6.6.1.1.1 General

The non-destructive testing of welded joints for final acceptance purposes shall depend upon the testing group or
subgroup of the welded joint under consideration.

In Table 6.6.1-1, testing groups 1, 2, 3 and 4 apply below the creep range. Testing groups 1, 2 and 3
subdivided into sub-groups 1a, 1b, 2a, 2b, 3a, 3b, in order to reflect crack sensitivity of the material. In Table F

of Annex F, testing sub-groups 1c¢ and 3c apply to creep.

NOTE1  The testing groups or sub-groups take into consideration the manufacturing difficulties associated with different
groups of steel, maximum thickness, welding process, service temperature range and joint coefficient. It is intended that any of
the testing groups will provide adequate integrity for typical applications within the limitations contained within Tables 6.6.1-1
and F.2-1.

For vessels (or vessel parts) designed according to Design by Analysis — Direct Route of Annex B of EN 13445-
3:2009 or designed according to 6.3 of EN 13445-3:2009, only testing group 1 is permissible.

NOTE 2  Further restrictions are given in Annex A of EN 13445-3:2009.

For vessels designed by experimental methods, the testing group to be considered for the vessel or vessel part
shall be determined according to the rules given in Table 6.6.1-1 and the possible limitations stated in T.5 of
EN 13445-3:2009.

NOTE 3  The joint coefficient is not used in design by the experimental method without calculation.

11
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For vessels (or vessel parts) working in the creep range only testing groups 1¢ and 3c are permissible. The extent
of NDT is given in Table F.2-1 of Annex F. Testing groups 1, 2 and 3 are permissible for any welded joint not
subjected to creep.

6.6.1.1.2 Testing groups 1, 2and 3
It is intended that a single testing group is applied to the entire vessel.

When the vessel is made of several sections (courses), a combination of testing groups 1, 2, and 3 is permissible
providing that the requirements of Table 6.6.1-1 are met.

If a combination of testing groups is necessary, for example as the result the use of DBA Direct Route, of the
Alternative Route, of design in the creep range or for fatigue in a section (course), the following shall apply:

a) in each section (course) of the vessel, the testing group of the shell governing welded joints, where present,
shall determine the minimum testing group for all the welds, including the nozzle welds, in that section;

b) the testing group of the weld between two welded sections of different testing groups shall be the higher of the
two testing groups;

¢) the minimum testing group (i.e. the one with the lower level of NDT) of the welds between a welded component
and a seamless one (not welded), or between two seamless components, shall be determined by the available
thickness (i.e. actual thickness less tolerances less corrosion allowance) at the weld. Where the available
thickness is greater than 1,17 (this is equivalent to 1/0,85) times the minimum thickness, the testing group of

the weld shall be 3 as a minimum requirement. Otherwise it shall be testing group 1 or 2 according to Table
6.6.1-1.

6.6.1.1.3 Testing group 4

Testing group 4 shall be used as a single group for the entire vessel and shall not be used with any other testing
group.

6.6.1.1.4 Demonstration of satisfactory experience for testing group 2

Satisfactory experience shall be a minimum amount of welds or vessels of successfully produced and tested within
the scope/parameters of the welding procedure approval test, as given below:

— in case of groups 1.1, 1.2 and 8.1 materials, the successful production is 25 consecutive pressure vessels or
50 consecutive metres of governing welded joints;

— in case of materials of other groups, it is 50 consecutive pressure vessels or consecutive 100 m of governing
welded joints;

— experience in material group 3.1 covers experience in material groups 1.1, 1.2 and 1.3;
— experience in material group 1.3 covers experience in material groups 1.1, 1.2;

— experience is accepted as long as there is a valid welding procedure approval test for a more critical or at least
a comparable material.

Any imperfection requiring repair during the process of demonstrating experience shall require that the
manufacturer start again the complete demonstration process.

Subsequently, (after demonstration of experience) isolated imperfections shall be handled in accordance with 6.5.3.
and shall not affect the demonstration of experience.
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However, multiple, systematic or process imperfections shall be investigated, corrected and the full demonstration
of experience repeated. Such imperfections tend to be repetitive and similar in nature. They can be the result of
inadequate welding parameters (e.g. resulting from equipment malfunction, a too large range of parameters,
incorrect use of parameters within the range of approval) or operator error. In the case of inadequate parameters,
consideration of requalification of the Welding Procedure Specification (WPS) should be performed.

Documentary evidence of the process of demonstration of experience shall be maintained by the manufacturer.

13
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Table 6.6.1-1 — Testing groups for steel pressure vessels

Requirements Testing group ~
2 4
1a 1b 2a 2b 3a 3b b
Permitted 1t0 10 11,12, 82,91,92 11,12,81]82,91, 11,12, 1.1, 81
materials 9 8.1 93, 10 92, 10 8.1
Extent of NDT 100 % 100 % 100 % - 10% ° [100%-10 [25% 10 % 0%
for governing % d
welded joints e
NDT of other welds Defined for each type of weld in Table 6.6.2-1
Joint coefficient 1 1 1 1 0,85 0,85 0,7
Maximum thickness | Unlimited | Unlimited ' | 30 mm for 50 mmfor |30 mmfor |50 mm for | 12 mm for
for which specific f groups 9.1, 9.2 | groups 1.1, | groups groups groups 1.1, 8.1
materials are 8.1 9.2,91 11, 81
permitted 16 mm for
groups 9.3, 8.2 |30 mmfor |16 mm for |30 mm for
",10 group 1.2 | groups group 1.2
82,10
Welding process Unlimited | Unlimited T Fully mechanical welding Unlimited © | Unlimited ' | Unlimited"
only
Service temperature | Unlimited | Unlimited " | Unlimited ' Unlimited | Unlimited ' Limited to
range (-10 to +200) °C
for group 1.1
(-50 t0+300) °C
for group 8.1

2 All testing groups shall require 100 % visual inspection to the maximum extent possible
e Testing group 4 shall be applicable only for:

- Group 2 fluids; and
- Pg <20 bar; and

- Ps V<20 000 bar-L above 100 °C; or

- Pg V<50 000 bar-L if temperature is equal or less than 100 °C;

- higher pressure test (See clause 10);
- maximum number of full pressure cycle less than 500;

- lower level of nominal design stress (See EN 13445-3:2009).
¢ Fully mechanised and/or automatic welding process (See EN 1418:1997).
“ First figure: initially, second figure: after satisfactory experience. For definition of “satisfactory experience”, see 6.6.1.1.4
€ Testing details are given in Table 6.6.2-1
" Unlimited means no additional restriction due to testing. The limitations mentioned in the table are limitations imposed by
testing. Other limitations given in the various clauses of the standard (such as design, or material limitations, etc.) shall
also be taken into account.

9 See EN 13445-2:2009 for permitted materials.

_h The percentage relates to the percentage of welds of each individual vessel
'30 mm for group 8.2 material is allowed if delta ferrite containing welding consumables are used for depositing filling

passes up to but not including the capping run.
! Limited to single compartment vessels and single material group.

6.6.2 Determination of extent of non-destructive testing

. 6.6.21  General

. As a general rule, the extent of non-destructive testing, given as a percentage value, shall be in accordance with
" Table 6.6.2-1 which only covers the processes listed in EN 13445-4:2009. This percentage value reflects the extent

of non-destructive testing of the total length of the welded joint and takes into consideration the testing group and
. type of weld.
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For vessels designed by experimental methods, the required extent of non-destructive testing of welded joints shall
be determined according to the rules given in Table 6.6.2-1.

In case where it is not obvious whether the welded joint is a governing one or not, due to the complex shape of the
vessel and/or the particular location of that joint, a conservative assumption shall be made, i.e. the welded joint
shall be considered as a governing welded joint and tested accordingly.

NOTE For definition of governing welded joint, see EN 13445-3:2009, definition 3.13. For examples of governing welded
joints, see EN 13445-3:2009, subclause 5.6.

If no weld is present in the vessel or vessel part, testing group 1 shall be assumed.

6.6.2.2 Welded joints covered by Table 6.6.2-1

Table 6.6.2-1 is designed for steel for:

— multilayer welds welded as single or double side welds;
— single run one side circumferential welds;

— performed with consumables;

— produced by the following typical processes: Manual Metal Arc (MMA) 111, Submerged Arc (SAW) 121, Metal
Active Gas (MAG) 135, Metal Inert Gas (MIG) 131, Tungsten Inert Gas (TIG) 141, Plasma MIG welding 151.

6.6.2.3 Other welded joints

6.6.2.3.1 General

Special problems arising from elements such as those described below are not covered in Table 6.6.2-1 and shall
be considered for all butt-welded joints especially for longitudinal/governing joints:

— single run one side governing welds;

— joints between dissimilar materials or dissimilar consumables.

6.6.2.3.2 Single run one side governing welds

For single run governing welds made from one side, the thickness shall be limited to 10 mm. It is also noted that
these vessels are limited to non cyclic duty i.e. 500 full pressure cycles. For volumetric NDT of single runs, one of
the two options below shall be used:

a) NDT extent shall be as prescribed in Table 6.6.2-1 conditional upon a hydrotest at a higher test pressure
performed as specified in paragraph 10.2.3.3.1, Table 10.2.3.3-1 with control of peaking and excess weld.

b) NDT extent prescribed in Table 6.6.2-1 shall be multiplied by 2 without exceeding 100 % but not less than 25
% for longitudinal and 10 % for circumferential. When there is a change which could influence the performance
of the welding process (e.g. before changing the copper bar or the gas, after changing the wire or the powder
and production test specimens, before changing the copper bar or gas and after changing wire) additional NDT
shall be performed at the start of those seams.

For both a) and b), welding shall require qualification with welding procedure test, as requested in
EN 13445-4:2009, on the actual nominal thickness of the weld joint that is welded by the single run from one side.

The range of qualification shall be restricted to 0,8-7to 7, where 7 is the actual nominal thickness of the test
coupon.
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For all thicknesses, X-Ray in the direction of the weld preparation shall be used.

6.6.2.3.3 Non destructive testing of joints between dissimilar materials or dissimilar consumables

NDT on these joints must be performed to a specific written procedure with additional attention to interpretation of
the results.

6.6.24 Testing group 2
For testing group 2, the reduction in percentage of NDT given in Table 6.6.2-1 is given by the two figures (e.g.

100 % - 10 %). The first value refers to the initial extent of NDT required until sufficient satisfactory experience (See
6.6.1.1.4) is established when the second lower value applies.

6.6.2.5 When less than 100 % NDT is required by the selected testing group in Table 6.6.1-1

In case of less than 100 % required testing, the extent and location of non-destructive testing shall be determined
by the following criteria. The joints selected shall be representative of all welding on the pressure vessel.

a) For shells, formed heads, communicating chambers and jackets
1) non-destructive testing shall be performed at all intersections of longitudinal and circumferential butt joints.
The minimum tested length shall be 200 mm. Where the inclusion of all intersections exceeds the

percentage in Table 6.6.2-1 then this higher value will apply;

2) if necessary to attain the percentage required in Table 6.6.2-1, additional randomly selected locations on
the butt welded joint shall be subject to non-destructive testing;

3) openings within main welds (longitudinal or circumferential) or within a distance of 12 mm from the main
welds shall be examined for a length of not less than the diameter of the opening on each side of the
opening. These shall be included as an addition to the percentage in Table 6.6.2-1, if applicable.

b) Nozzles and branches attached to the vessel (butt welds).

To determine the extent of non-destructive testing, the total number of nozzles and branches which have full
penetration butt welds shall be grouped as follows:

1) for 100 % non-destructive testing: the size of the group is 1 (i.e. every individual nozzle and branch) ;

2) for 25 % non-destructive testing: the size group size is 4 (i.e. at least one complete nozzle or branch for
each group of 4) ;

3) for 10 % non-destructive testing: the size of the group is 10 (i.e. at least one complete nozzle or branch for
each group of 10).

Thereafter, the complete circumferential and longitudinal butt joints of at least one nozzle or branch in each group

or partial group shall be tested. When the inclusion of the number of complete circumferential and longitudinal butt
welds or nozzles exceeds the percentage in Table 6.6.2-1, then the higher value will apply.
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Table 6.6.2-1 — Extent of non-destructive testing

TESTING P EXTENT FOR TESTING GROUP ©
1a b | ol opi 3a 3b 4
TYPE OF WELD . P EXTENT FOR PARENT MATERIALS ,m,n
110 10 1.1,1.2, 8.2,9.1, 11,12 82,91, 1.1,1.2, 11,81
8.1 9.2,93,10 |81 92,10 8.1
Full penetration 1 Longitudinal joints RTor UT 100 % 100 % (100-10) % | (100-10)% |25 % 10 % 0
butt weld MT or PT 10 % 10%d 10 % 10%d 10% 10%d 0
2a Circumferential joints on a shell RTorUT 100 % 25 % (100-10) % | (25-10) % 10 % 10 %€ 0
MT or PT 10 % 10%d 10 % 10%d 10 % 10%d 0
2b | Circumferential joints on a shell with backing strip K RToruUT NA 100 % NA 25% NA 25 % 0
MT or PT NA 10 % NA 10 % NA 10% 0
2c Circumferential logg|e joint k RTor UT NA 100 % NA 25 % NA 25 % 0
MT or PT NA 10 % NA 10 % NA 10% 0
3a Circumferential joints on a nozzle d > 150 mm RTor UT 100 % 25 % (100-10) % | (25-10) % 10 % 10%© 0
ore>16 mm MT or PT 10 % 10 % d 10 % 10%d 10 % 10%d 0
3b Circumferential joints on a nozzle @ > 150 mm RT or UT NA 100 % NA 25% NA 25% 0
ore > 16 mm with backing strip k MT or PT NA 10 % NA 10 % NA 10% 0
4 Circumferential joints on a nozzle RT or UT 0 0 0 0 0 0 0
d<150 mmand e <16 mm MT or PT 100 % 10 % (100-10) % |10 % 10 % 10 % 0
5 All welds in spheres, heads and hemispherical heads | RTor UT 100 % 100 % (100-10) % |[(100-10) % [25% 10 % 0
to shells MT or PT 10 % 10% d 10 % 10%d 10 % 10 % d 0
6 Assembly of a conical shell with a cylindrical RT or UT 100 % 25 % (100-10) % | (25-10) % 10 % 10 % 0
shell without a knuckle (large end of the cone) 4, T MT or PT 100 % 100 % 100 % 100 % 100 % 100 % 100 %
7 Assembly of a conical shell with a cylindrical RTor UT 100 % 25 % (100-10) % | (25-10) % 10 % 10 % 0
shell without a knuckle (small end of the cone) MT or PT 10 % 10 %d 10 % 10%d 10 % 10%d 0
Circumferential lapped 8a General application shell to head RT or UT NA NA NA NA NA NA 0]
joints K MT or PT NA NA NA NA NA NA 0
8b Bellows to shell MT ot PT 100 % 100 % 100 % 25 % 25 % 10 % 0
e<8mm RT or UT 0 % 0% 0 % 0 % 0% 0 % 0
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Table 6.6.2-1 (continued)

TESTING b EXTENT FOR TESTING GROUP °
1a 1b 2al 2p 3a 3b 4
TYPE OF WELD @ P EXTENT FOR PARENT MATERIALS "™
1t0 10 1.1,1.2, 8.2,91, 1.1,1.2 82,91, 1.1,1.2, 1.1,81
8.1 9.2,93,10 |81 9.2, 10 8.1

Assembly of a flat head |9 With full penetration RTor UT 100 % 100 % (100-10) % | (100-10) % |25 % 10 % 0
or a tubesheet, with a MT or PT 10 % 10 % d 10 % 10%d 10% 10%d 0
cylindrical shell 10 | With partial penetration if a > 16 mm RT or UT NA NA NA NA 25 % 10 % 0
Assembly of a flange or a (a as defined in figure 6.6.2-1 )j MT or PT NA NA NA NA 10 % 10 % 0
collar with a shell 11 | With partial penetration if a < 16 mm RTor UT NA NA NA NA 0 0 0
(a as defined in figure 6.6.2-1) | MT or PT NA NA NA NA 10 % 10 % 0
Assembly of a flange ora (12 With full penetration RT or UT 100 % 100% (100-10) % | (100-10) % |25 % 10 % 0
collar with a nozzle MT or PT 10 % 109%d 10 % 109%d 10% 10%d 0
13 | With partial penetration J RTor UT NA NA NA NA 0 0 Y
MT or PT NA NA NA NA 10 % 10 % 0
14 With full or partial penetration RT or UT 0 0 0 0 0 0 0
di <150 mmand e <16 mm MT or PT 10 % 10%d 10 % 10%d 10% 10 % 0
Nozzle or branch € 15 With full penetration di> 150 mm or e > 16 mm RT or UT 100 % 25 % (100-25)% [(25-10)% |25% 10 % 0
MT or PT 10 % 10 % d 10% 10%d 10 % 10%d 0
16 With full penetration di < 150 mm and e < 16 mm. RTor UT 0 0 0 0 0 0 0
MT or PT 100 % 10 % (100-10)% [10% 10 % 10 % 0
17 with partial penetration for any di RT or UT 100 % 25% (100-25)% [(25-10)% |25% 10 % 0
a > 16 mm (see figure 6.6.2-2) MT or PTi 10 % 10 %d 10 % 10%d 10 % 10%d 0
18 with partial penetration di > 150 mm. RTor UT NA NA NA NA 0 0 0
a <16 mm.(see figure 6.6.2-2) MT or PTi NA NA NA NA 10 % 10 % 0
19 With partial penetration di < 150 mm. RT or UT 0 0 0 0 0 0 0
a <16 mm.(see figure 6.6.2-2) MT or PTI 100 % 10 % (100-10)% |10 % 10 % 10 % 0
Tube ends into tubesheet | 20 MTor PT 100 % 100 % 100 % 100 % 25 % 10 % 0
Permanent attachments ' | 21 With full penetration or partial penetration RT or UT 25 9% g 10 % d 10 % 10%d 10 % 10%d 0
MT or PT 100 % 10 % 100 % 10 % 100 % 109%d 0
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Table 6.6.2-1 (continued)

TESTING b EXTENT FOR TESTING GROUF ©
1a 1b L 21 3a 3b 4
TYPE OF WELD &, P
EXTENT FOR PARENT MATERIALS |.m.n
1t0 10 11,1.2, 8.2,9.1, 1.1,1.2 82,91, 11,12, 11,81
8.1 9.2,9.3,10 | 8.1 9.2,10 8.1
Pressure retaining areas |22 MT or PT 100 % 100 % 100 % 100 % 100 % 100 % 0
after removal of
temporary attachments
Cladding by welding h 23 MT or PT 100 % 100 % 100 % 100 % 100 % 100 % 0
Repairs 24 RT or UT 100 % 100 % 100 % 100 % 100 % 100 % 0
MT or PT 100 % 100 % 100 % 100 % 100 % 100 % 0

? See figure 6.6.2-3

® RT = Radiographic testing, UT = Ultrasonic testing, MT = Magnetic particle testing, PT = Penetrant testing
©2 % if e < 30mm and same WPS as longitudinal, for steel groups 1.1 and 8.1

910 % ife > 30 mm, 0 % ife < 30 mm

© Percentage in the table refers to the aggregate weld length of all the nozzles see 6.6.1.2 b).

"No RT or UT for weld throat thickness < 16 mm

10 % for steel groups 8.2,9.1,9.2, 9.3 and 10

" Volumetric testing if risks of cracks due to parent material or heat treatment

' For explanation of the reduction in NDT in testing group 2, see 6.6.1.2

Hin exceptional cases or where the design or load bearing on the joint is critical, it may be necessary to employ both techniques (i.e. RT & UT, MT & PT). See table 6.6.3-1 for other circumstances for use
of both techniques

“ For limitations of application see EN 13445-3:2009, 5.7.3.2.

'The percentage of surface examination refers to the percentage of length of the welds both on the inside and the outside

" RT and UT are volumetric while MT and PT are surface testing. When referenced in this table both volumetric and surface are necessary to the extent shown.

" NA means “type of joint hot allowed" (see EN 13445-3:2009, Annex A).

° In case of cyclic loading refer to Annex G.2.

P Annex A of EN 13445-3:2009 gives design limitations on welds.

% Unless the design is such that the thickness at the weld exceeds 1,4 e; (See clause 7.6.6 of EN 13445-3:2009). In which case, use NDT of line 2a.

"For connections with a knuckle, case 2a applies.
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Figure 6.6.2-1 — Definition of “a” for types of weld 10 and 11

Figure 6.6.2-2 — Definition of “a” for types of weld 17, 18 and 19
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Figure 6.6.2-3 — Type of welds
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6.6.3 Performing non-destructive testing

6.6.3.1 General
Visual inspection shall be carried out on all welds.

Non-destructive testing of welded joints for final acceptance purposes shall depend upon testing group of the joint.
6.6.3.2 Applicable non-destructive testing techniques

Table 6.6.3-1 shows the method, characterisation and acceptance criteria. This table is based on EN 12062:1997

and also on Quality level C of EN ISO 5817:2007.

Table 6.6.3-1 — NDT methods, techniques, characterisation, acceptance criteria

NDT Methods (abbreviations)

Techniques

Characterisation

Acceptance Criteria

Visual inspection (VT)

EN 970:1997

EN I1SO 5817:2007
(surface imperfections)

EN I1SO 5817:2007
(surface imperfections
Acceptance level C) °

Radiography (RT)

EN 1435:1997 class B

EN 12517-1:2006 and
additional Table 6.6.4-1

EN 12517-1:2006,
Acceptance level 2, and
Table 6.6.4-1

Ultrasonic Testing(UT)

EN 1714:1997 at least
ClassB?

EN 1713:1998 °

EN 1712:1097
Acceptance level 2 +
no planar imperfections
accepted

Penetrant Testing (PT)

EN 571-1:1997 + testing
parameters of EN
1289:1998, Table A1

EN 1289:1998

EN 1289:1998,
Acceptance level 2X

Magnetic Particle Testing (MT)

EN 1290:1998 + testing
parameters of

EN 1291:1998, Table
A1

EN 1291:1998

EN 1291:1998,
Acceptance level 2X

® For thickness > 100 mm, Class C or Class D is required.
P EN 1713:1998 is a recommendation only.
° Additional requirements for the following imperfections:
- stray arc (601) — removal plus 100 % MT or PT to ensure no imperfection;
- spatter (602) — weld spatter shall be removed from all pressure parts and load carrying attachment welds.
Isolated non systematic spatter is permitted on components made of group 1 materials;
- torn surface (603), grinding mark (604), chipping mark (605) shall be ground to provide a smooth transition;
- underflushing (606) shall not be permitted. Any local underflushing shall be related to design characteristics
(calculated thickness + corrosion allowance).

6.6.3.3
penetration)

The choice as to whether radiographic or ultrasonic examination, or combinations, is used shall be as specified in

Table 6.6.3-2.

Selection of non-destructive testing methods for internal imperfections (full and partial

Where two techniques are shown, the least preferred technique is shown between brackets.
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Table 6.6.3-2 — Selection of non-destructive testing method ° for detection of internal flaws in full
penetration joints, in accordance with EN 12062:1997, Table 3

Material and Parent material nominal thickness (e in millimetres)

type of joint e<8 8<ex<40 40 < e <100 e > 100
Ferritic butt joints RT RT or UT or UTp UT® or UTp or (RT) UTp?
Ferritic T-joints UTp or RT UT or (RT) or UTp UT or (UTp) or (RT) UTp
Austenitic stainless RT RT or (UTp) RT or UTp® UTp?

and austenitic ferritic
(duplex) butt joints

Austenitic stainless UTp or RT UTp or RT UTp or RT UTp

and austenitic ferritic

(duplex) T-joints

# -RT and UT mean radiographic and ultrasonic testing in accordance with the standards mentioned in Table
6.6.2-1

- UTp refers to Class D of EN 1714:1897 and may apply to all kinds of ultrasonic testing, like mechanised testing
or use of twin crystal probes. It requires specific written procedures for testing parameters and acceptance
criteria and shall meet quality level C of EN ISO 5817:2007.

For e = 80 mm UT shall include examination for imperfections perpendicular to the surface in accordance with
EN 583-4:2002.

The choice in Table 6.6.3-2 is based on the most suitable method to the relevant application in relation to the
material type and thickness. It is possible that other important consideration such as joint geometry, sensitivity of
the material to cracking in welding process, may have an overriding influence of method different from that in
Table 6.6.3-2. The manufacturer shall record the basis for such a choice.

NOTE in exceptional cases or where the design or load bearir
joints, it can be necessary to employ both methods on the same joint

’g on the joint is critical, particularly for partial penetration
or

6.6.3.4 Selection of non-destructive testing methods for surface imperfections

For ferritic steels magnetic particle methods (MT) shall be used. For austenitic steels, liquid penetrant (PT) method
shall be employed.

6.6.3.5 Surface condition and preparation for non-destructive testing

The surface condition necessary for performing all NDT shall be in accordance with the standard given in Table
6.6.3-1. Welded surfaces need not to be dressed unless the irregularities will interfere with application and/or
interpretation. Special attention is necessary for vessels subject to cyclic loading, criteria are given in Annex G.

6.6.3.6  Schedule for non-destructive testing

A comprehensive schedule shall be prepared covering the non-destructive testing requirements for each vessel,
identifying the stages of manufacture at which non-destructive testing is performed, the choice of method, the
procedure to be used, acceptance criteria, and records to be made.
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6.6.3.7 Qualification of non-destructive testing personnel

Non-destructive testing personnel shall be qualified and certified in accordance with EN 473:2008 except for visual
inspection for which personnel shall be qualified but need not be certified. Non-destructive testing personnel shall
hold an appropriate certificate of competence (e.g. personnel certification on non-destructive testing level 1, 2 or 3
as appropriate).

6.6.4 Description and acceptance level assessment of imperfections

6.6.4.1 Description

The terminology used to describe the imperfection shall be in accordance with EN ISO 6520-1:2007.

6.6.4.2 Acceptability criteria

The criteria used to assess the acceptability of imperfections shall be as presented in Tables 6.6.3-1 and 6.6.4-1.

6.6.5 Stage of performance

The non-destructive testing shall be carried out after completion of post-weld heat treatment (PVWWHT) but before the
proof test in all testing groups.

Where a material is not sensitive to PWHT cracking e.g. material groups 1.1 and 8.1, NDT may be performed
before PWHT.

All vessels shall be inspected during and after the manufacturing process to assure the quality of the finished
| welds. Such inspections include joint geometry, dimensional checking, alignment, etc.

In particular, testing group 4 vessels shall be inspected during fabrication both in the initial assembly and after
preparation of the joint from the second side in double welded seams.

6.6.6 Procedure for non-destructive retesting

The locations selected under a) and b) of 6.6.2 shall be deemed to be representative of the welds inspected. An
imperfection detected on the circumferential seam shall be considered as representing the condition of the whole
circumferential seam. A defect detected on the longitudinal seam shall be considered as representing the condition
of the whole longitudinal seam. An imperfection detected on a nozzle or branch shall be considered as representing
the condition of the group of nozzles or branches. According to the defect type, retesting shall be as follows:

' a) planar imperfections: if one or more planar imperfections are present in the samples examined, the total length
of butt weld represented by the sample shall be tested by the same non-destructive testing method and
assessed according to the appropriate acceptance criteria;

b) non planar imperfections: if the sample is free of planar defects but contains other non planar defects in excess
of that permitted in the acceptance criteria, then two further random samples shall be non-destructively tested
and the results assessed against the original criteria. Each of the further samples shall be at least the same
length as the original. If these two further samples are acceptable, the original sample shall be repaired and
reassessed using the same non-destructive testing technique. If one or both of further samples fail, then 100 %
of the weld joint shall be tested.
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Table 6.6.4-1 — Radiographic testing acceptance criteria

IDENTIFICATION OF IMPERFECTIONS MAXIMUM PERMITTED
EN ISO 6520-1:2007 Type of imperfection * Definition of maximum permitted
Group n°® imperfection
reference n°®
2 2012 Uniformly distributed porosity H Not permitted if the total projected surface of porosity exceeds 2%
3 T of the considered projected surface of weld (/ - w).
(\(6(“(«@:&«(( (1% for critical areas of cyclic loaded vessels according to Annex
4= G). Max. single porosity 0,4. e but not greater than 4 mm
2013 Clustered (localized) porosity [ area 1 Not permitted if the total projected surface of porosity exceeds 4%
> of the considered projected surface of weld, which is the greatest
((((((((((@X(((( of the two following areas:
e - area 1: a circle with a diameter corresponding to the weld width;
ares 2 - area 2 an envelope surrounding all the pores
=
202 Shrinkage cavity see 2015 Not permitted
3 301 Slag inclusion w = 0,3e maximum 3 mm
/= e with a maximum of 50 mm
(((((((((( (((((( (w = 0,2e maximum 2 mm and / = e with a maximum of 25 mm for
S350 i H 1
: i~ critical areas of cyclic loaded vessels according to Annex G)
| I R |
4 400 Lack of fusion and penetration Not permitted if a full penetrated weld is required
(et
® The followings symbols are used:
d is the diameter of pore;
e is the thickness of parent material;
w is the width of the projected indication in millimetres;
/ is the length of the projected indication in millimetres.
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6.6.7 Non-destructive testing documentation

All NDT shall be performed in accordance with written procedures and by qualified personnel, as specified in
6.6.3.7. In support of NDT activities written test reports shall be prepared in accordance with the standards referred
to in Table 6.6.3-1.

The documentation described above should be sufficient to verify the scope of NDT performed and shall form part
of the records described in clause 12.

6.7 Destructive testing

6.7.1 Extent of destructive testing

The level of destructive tests shall be in accordance with EN 13445-2:2009 and EN 13445-4:2009.

6.7.2 Schedule for destructive testing
The vessel manufacturer shall be responsible for preparing a comprehensive schedule covering the destructive
testing requirements for each vessel or series of vessels, identifying the stages of manufacture at which the

destructive testing is performed, the choice of tests, the testing procedure to be used, acceptance criteria and
records required to be made.

6.7.3 Verification of destructive tests
The following activities shall be witnessed:
— identification/validation of test coupons;
— mechanical testing;

— preparation or certification of test reports.

6.7.4 Records

All documentation associated with destructive testing in accordance with this standard shall form part of the final
documentation in accordance with clause 12 and shall be readily available.

6.8 Heat-treatment

Heat-treatments shall be performed in accordance with written procedures and verified by inspection. Such
procedures shall describe the parameters critical to the heat-treatment process. The procedures shall cover the
appropriate criteria depending on the heat treatment process. As a minimum this shall include where appropriate:
a) rate of heating;

b) hold or soak time and temperature;

c) rate of cooling;

d) heating medium and furnace type;

e) type and number of temperature measuring devices;

f) support of equipment (if applicable);

g) records and scope of information to be contained.
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7 Subcontracted elements

7.1 General

The vessel manufacturer completing any work on a complete vessel or part of a vessel shall certify that any work
done by others also complies with the requirements of this standard.

NOTE Some types of work which may be subcontracted by the vessel manufacturer and performed by other organizations
would include:

a) design
b) cutting
¢) forming

d) welding area activities,
e) heat treatment.
f) non-destructive testing.

For example of subcontractor’s form, see EN 13445-4:2009, Annex B.

7.2 Subcontracted welding related activities

Subcontracted welding related activities shall be in accordance with EN 13445-4:2009.
7.3 Subcontracted non-destructive testing activities

7.3.1 Use of contract NDT personnel at the premises of the vessel manufacturer

The vessel manufacturer shall be responsible for assuring that NDT personnel, not in the full-time employ of the
manufacturer, are trained, qualified and certified in accordance with EN 473:2008. Adequately documented records
shall be provided so that the vessel manufacturer can verify the qualifications of personnel and such records shall
be retained and made readily available.

All NDT shall be conducted against written procedures and the results documented and retained in accordance
with the vessels manufacturers NDT requirements. The vessel manufacturer shall be responsible for assuring that
all such procedures are fully implemented. The vessel manufacturer shall ensure that records are maintained which
address the use of subcontracted personnel to the activities they undertake and shall have the authority to assign
and remove NDT personnel at his discretion. The vessel manufacturer shall be responsible for retaining all records
of work undertaken by subcontracted personnel in accordance with clause 12.

7.3.2 Subcontracting of NDT at a subcontractors premises

Any NDT which is performed at a subcontractors location shall be undertaken under the responsibility of the vessel
manufacturer. All personnel used shall be trained, qualified and certified in accordance with EN 473:2008 and
adequate records supporting their qualification shall be maintained by the vessel manufacturer. All procedures shall
be documented and all test results shall be made available and all copies retained by the vessel manufacturer.
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NOTE The vessel manufacturer shall ensure that those parties with responsibilities under the Conformity Assessment
Procedures shall be given free access to the extent they consider necessary to fulfil their duties and obligations.

8 Miscellaneous tests

For guidelines on leak testing, see Annex D.

9 Calibration

9.1 General

All measurement and test equipment used for final acceptance of vessels shall be calibrated in accordance 9.2 to
9.4 and written procedures.

VWhen used in this ciause, calibration is an aii encompassing term invoiving the use of procedures and testing
equipment to determine the accuracy of equipment.

Certain types of equipment once initially calibrated may thereafter be validated. Examples of validated equipment
are densitometers and welding equipment.

NOTE The equipment to be calibrated includes but is not limited to:

a) Tensile testing machines;

b) impact test machines;

c) hardness tester;

d) non-destructive testing equipment including densitometer and step wedge comparison films;
€) pressure gauges;

f)  furnace and contact thermocouples;

g) time/temperature recorders;

h) dimensional measuring equipment;

) welding equipment (see EN ISO 17662).
9.2 Calibration procedure

9.21 General
Procedures shall be prepared for each type of equipment showing:
a) the scope of activities and those responsible for conducting the calibration;

b) reference to the European Standards or National Standards, where not available secondary standards/gauges,
if used;

c) calibration frequency;
d) acceptance criteria.

Wherever possible European or National Standards shall be used. When such standards do not exist the
calibration method shall be approved as specified in the procedures.
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9.2.2 Calibration

Calibration of measurement, testing and test equipment used on pressure vessels for final acceptance shall always
be the responsibility of the vessel manufacturer.

With the exception of the special equipment specified in Table 9.2.2-1, the vessel manufacturer shall either perform
the calibration itself or shall subcontract to a nationally accredited testing laboratory (NATL). The NATL shall
provide certified records of calibration and has suitable reference standards whose accuracy is traceable to
European/National Standards.

Table 9.2.2-1 — Calibration frequency and performance

Equipment Frequency Performance
Tensile Testing Machines and 1 year National accredited testing
associated equipment laboratory (NATL)
Charpy Impact Machine and 1 year NATL
associated measurement
apparatus
Hardness Tester 1 year NATL
Master pressure gauges 1 year NATL

9.2.3 Frequency

The frequency of calibration of an equipment shall either be in accordance with Table 9.2.2-1 or in an applicable
European/National standard or, if such does not exist and is not covered in Table 9.2.2-1, to the recommendations
by the measuring equipment manufacturer.

9.3 Identification

All measuring, testing and test equipment shall be identified by marking the item or its container/box with a unique
identification serial number.

In addition to its identification number the equipment should have a calibration sticker giving a visual identification
as to its status.

9.4 Registration

9.4.1 All equipment within the calibration system shall be documented on a list which as a minimum shall show:
a) who is responsible for calibration, department, individual, subcontractor;

b) items identification serial number;

¢) item location;

d) calibration procedure number.

9.4.2 Record shall be kept for individual items indicating:

a) calibration date;

b) its "as-found" condition or the "actual measured" condition;
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c) identification of standard or master gauge used.

All records relating to calibration shall be available to the authorized inspection body.

10 Final assessment

10.1 General

Each completed pressure vessel designed and constructed to this standard shall be subject to a final assessment
for compliance with the requirements of the approved construction drawings and this standard.

If due to internal elements (i.e. tube bundles, trays etc.) internal examination is not possible upon completion of the
pressure vessel, then the vessel manufacturer shall have assured that those elements were subject to final
examination prior to their assembly.

The final assessment consists of:

— avisual and dimensional inspection of the vessel;

— an examination of the documentation;

— a prooftest;

— a post proof test examination;

— inspection of safety accessories.

Those performing the final assessment shall have access to all of the files/records as per clause 12 relevant to the
pressure vessel under examination.

10.2 Extent of final assessment

10.2.1 Visual and dimensional inspection

The visual and dimensional inspection shall be performed following completion of all welding activities and post-
weld heat treatments but before application of any coating, irrespective of type, and before the proof test. If the
pressure vessel is to be partially or totally assembled on site, the vessel manufacturer shall determine elements
which can receive protective coatings prior to dispatch to site.

Provisions shall be made to allow safe access to all areas of the pressure vessel in order to conduct this
examination. Also provision of adequate lighting, calibrated measurement equipment and dimensional aids shall be
assured to those performing the examination.

The scope of the visual and dimensional inspection shall include, but not be limited to, the following:

— check of compliance of construction with the approved vessel manufacturing drawings including dimensional
requirements to the tolerances specified on the drawings and in this standard. Annex B provides a list of items
that shall be given attention. The results of the dimensional examination ("as built condition") shall be
documented on the certificate of dimensional report;

— check of the condition of a completed pressure vessel with particular attention to finished weld joints, nozzle
connections and attachments in respect of weld profile, peaking measurement and general weld geometry in
compliance with the approved manufacturing drawings and this standard;

— check of material markings for traceability of material against documented records;
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— check of welders and NDT identification on the vessel against documentation, if applicable.

Any remedial actions resulting from this inspection shall be accomplished, re-examined and cleared prior to the
proof test.

10.2.2 Review of documentation

The scope of the examination of documentation shall include, but not be limited to, the check of documents (e.g.
tests certificates of the welding procedures approval, certificates of the welders approval, certificates for NDT
personnel certification, production tests reports, NDT reports, postweld heat-treatments records, dimensional
checking records, etc.).

The extent of the review and all deviations shall be reported. Any remedial actions resulting from this inspection
shall be accomplished, re-inspected and cleared prior to the proof test.

10.2.3 Proof test

10.2.3.1 General
All vessels shall be subjected to a proof test to demonstrate the integrity of the finished product.

NOTE For category 1 (see the definition in the PED 97/23/EC and CR 13445-7) series-produced pressure equipment for
which CE marking is sought, this test may be performed on a statistical basis, according to Annex A.

The proof test is part of the final assessment.
The hydrostatic pressure test shall be the standard proof test.
If this is not practical then it may be substituted by:

a) pneumatic test. Pneumatic testing is potentially a much more dangerous operation than hydrostatic testing.
Therefore it is permitted to be carried out but only subject to the following conditions:

— for vessels having such a design and construction that it is not practicable for them to be filled with liquid;
— for vessels that are to be used in processes where even small traces of liquid cannot be tolerated;
— following early consultation at the design stage.

b) combined hydrostatic/pneumatic test. In some cases it may be desirable to test a vessel when it is partly filled
with liquid. This is as dangerous as the pneumatic test.

10.2.3.2 Basic requirements

10.2.3.2.1 The proof test shall be carried out under controlled conditions, with appropriate safety precautions and
equipment, and in such a way that the persons responsible for the test are able to make inspections of all
pressurized parts.

10.2.3.2.2 \Where practicable the finished vessel shall be proof tested after all fabrication has been completed and
all inspections have been performed. However, operations that influence the inspectability of the pressurized
vessel, such as: painting, insulation, brickwork, rubber lining, leadlining, galvanizing, enamelling etc., shall be
carried out following satisfactory completion of the proof test.
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NOTE Altemnatively, when a vessel is lined or coated by a process which could impair the integrity of the structure e.g.
glass lining, it is permissible to reduce the proof test pressure after completion of lining to not less than 1,1 times the maximum

allowable pressure PS provided that the standard proof test has been applied before lining.

For coated or lined vessels which have jackets attached after the lining process (but not welded directly to the lined
vessel) the jacket shall be subject to a proof test of 1,25 - PS .

10.2.3.2.3 The pressure equipment shall be provided with the prescribed marking (e.g. nameplate) at the time
when the proof test is performed at the latest, and when there are a number of pressurized compartments at the
time when the final proof test is performed.

10.2.3.2.4 |Ifit is not practicable, due to size or mode of manufacture, to proof test a complete vessel the test
procedure to be followed shall be approved at the design stage.

10.2.3.2.5 If water is used as the test fluid, the quality of the water used shall be such as to prevent both
corrosion and any residual impervious solids.

For stainless steel vessels in group 8 the following requirements apply:

— For vessels without access for cleaning or containing construction elements/joints which permit an ingress of
water - water analysis shall be limited to maximum 1 x 10° chloride content;

— For vessels with access and which shall be cleaned immediately after the proof test - water analysis shall be
limited to maximum 20 x 10 chloride content;

— For all vessels, a greater chloride content than in 1) or 2) is permissible, subject to documented technical
justification in the hazard analysis.

NOTE Where other liquids are used additional precautions may be necessary depending on the nature of the liquid.

10.2.3.2.6 All temporary pipes and connections and blanking devices shall be designed to withstand the test
pressure and shall not form a part of what is to be supplied with the vessel. Following the performance of the proof
test, all pipes and connections and blanking devices shall be either removed at once or positively marked in order
to prevent incorrect use. In case of bolted connections the bolts supplied shall be used and the tightening shall be
uniform and to a degree no greater that necessary for sealing purposes.

10.2.3.2.7 Vessels which have been repaired during or following the pressure test shall again be subjected to the
specified proof test after completion of the repair and any required post weld heat treatment (PWHT).

10.2.3.2.8 No vessel shall be subject to any form of shock loading such as hammer testing when undergoing
proof testing.

10.2.3.2.9 All deviations from these basic requirements shall be approved at the design stage.

10.2.3.3 Standard hydrostatic test

10.2.3.3.1 For a single-compartment vessel') subjected to internal pressure, working below the creep range, and
designed according to testing group 1, 2 or 3, the test pressure, applied as intemal pressure at the highest point of
the chamber of the vessel for either horizontal or vertical test positions, shall be as specified in a). The
modifications of the test pressure due to the hydrostatic pressure are specified in b).

1) The case of multi-compartment vessels is covered in 10.2.3.3.3
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Special provisions are given in c) for single-run governing welds and in d) for complete vessels or parts of vessels
working in the creep range.

a) The test pressure shall be determined by the greater of:

P, =],25~de{—a
Ty (10.2.3.3.1-1)
or
P =143-P, (10.2.3.3.1-2)
where:

P, is the test pressure measured at the highest point of the chamber of the vessel in the test position;

P4 and 7; are the coincident design pressure and design temperature values for the maximum pressure load
case;

P, is the maximum allowable pressure of the vessel;

f, is the nominal design stress for normal operating load cases of the material of the part under consideration at
the test temperature;

fr, is the nominal design stress for normal operating load cases of the material of the part under consideration at
temperature T ;

Since the ratio ffi depends on the material of the part under consideration, the value ffi to be used for
Ty T

calculation of A, shall not be less than the smallest ratio obtained considering the different materials of the main

pressure bearing parts (e.g. shells, ends, tubesheets of heat exchangers, tube bundles, main flanges but ignoring
bolting associated to main flanges). Main pressure bearing parts do not include pressure rated standard flanges
and bolting designed without calculation according to the rules of 11.4.2 of EN 13445-3:2009.

NOTE 1  The rules of 11.4.2 of EN 13445-3:2009 deal with the use of standard flanges without calculation.

PP

%, f, and fr, shall have consistent units.
The maximum pressure load case is that set of coincident design pressure and design temperature which gives the
highest test pressure.

If the bolting associated with the main flanges is overstressed due to the test pressure, the test pressure may be
reduced until the bolt stresses are acceptable.

The design of the vessel shall be such that in no part the test pressure exceeds the maximum permissible pressure
for testing load cases defined in 5.3.2.3 of EN 13445-3:2009 according to the relevant design rules of EN 13445-
3:2009. For Design By Formulae (DBF) and Design By Analysis (DBA) according to Annex C, the maximum
permissible pressure is determined using the nominal design stress given in Table 6-1 for testing load cases. For
DBA - Direct Route according to Annex B, the maximum permissible pressure is determined using the safety
coefficients for testing load cases given in Tables B.8-3 and B.8-4.

NOTE 2  For testing load cases during final assessment the corrosion allowance may be ignored (but not for any in service
test).
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NOTE 3  The pressure test is not aimed to dimension the pressure vessel. However, possible increase of the thickness of tall
vessels tested in the vertical position may be necessary to meet the criteria of EN 13445-3:2009.

b) For vessels with hydrostatic pressure during operation which exceeds 3% of the design pressure the test
pressure shall be modified according to equation 10.2.3.3.1-3:

Pinod = Pt + (P g ope ~ Phyatest) butalways: Pyooq 2 A (10.2.3.3.1-3)
where:
Pimod is the modified test pressure
= is as determined in a)

Fydope IS the maximum hydrostatic pressure during operation
Piydgest 1S the maximum hydrostatic pressure during hydrostatic test

NOTE This modified test pressure is decisive only when the hydrostatic pressure during operation is higher than
the hydrostatic pressure during test. This is possible if the vessel in operation contains liquid with specific gravity higher than the
specific gravity of the test medium or if a vertical vessel is tested in the horizontal position.

¢) For vessels with single-run governing welds not made by fully mechanical welding (see Table 6.6.1-1) and
inspected according to 6.6.2.3.2 a), the proof test pressure shall be as given in a) but replacing 1,25 by F_in

formula 10.2.3.3.1-1.

R =F, P, ffi (10.2.3.3.1-4)

Ty

The values of A are given by Table 10.2.3.3.1-1.
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Table 10.2.3.3.1-1 — Value of Fk

Actual thickness P Corrosion maximum shape deviations
of the shell allowance h : peaking
e c (measured after test)
e, . excess weld
e <4mm 21 c=1mm h+05-e, <075 ¢,
h<05-e_
¢ <1lmm
e, <0,75-e_.
e <4mm 2,0 c>21mm h+05.e, <05 ¢,
h<05-e .
2,1 c<lmm " Cin
e, <05-e .
4<e <5mm |19 c21mm h+05-¢, <05 ¢,
1
2,1 ¢<1lmm h<—-e_.
e, <0,25e .
5<e<7mm 1,8 c=1mm 1
h<—-e_.
2,0 1 4
’ ¢<imm e, <50% of allowed value
given in Table 6.6.3-1
7<e<10mm |17 c>1mm 1
h<—-e_.
6
1,9 ¢ <lmm

e, <50% of allowed value
given in Table 6.6.3-1

In Table 10.2.3.3.1-1:

€.in 1S the minimum possible fabrication thickness, as defined in EN 13445-3:2009
h is the peaking after test, measured as defined in EN 13445-4:2009
ey is the excess weld, as illustrated by / in number 1.9 of EN I1SO 5817:2007

The circumferential membrane stress O'C in the main seams with the actual or nominal thickness shall not exceed

the nominal design stress f,.; given in Table 6-1 of EN 13445-3:2009 for testing and exceptional load cases but

shall be greater or equalto 085-f. .

During the hydrotest a value of 1 for the joint coefficient z defined in EN 13445-1:2009 shall be used.

It is acceptable to replace the actual or nominal thickness by ¢

min -
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d) For complete vessels or parts of vessels working in the creep range, the test pressure shall be calculated as in
a) above but with f7, replaced by fnc_rd the nominal design stress for normal operating load cases of the

material of the part under consideration at design temperature T; of the maximum pressure load case, using
time-independent material characteristics.

If the required time-independent characteristics are not available in the materials standard at that temperature they
may be determined as follows:

— For vessels designed to testing group 1c (see Table F.2-1): at the highest temperature for which time-
independent characteristics are available in the materials standard;

— Forvessels designed to testing group 3¢ (see Table F.2-1): using Annex S of EN 13445-3:2009;
— Alternatively time-dependent material characteristics can be taken.

From the three methods described above for determining the nominal design stresses for normal operating load
cases, a consistent method shall be used for all parts.

NOTE 1  The level of the test pressure has no relevance to the safety of the vessel with respect to creep behaviour. It has
been established to assure consistency with operation below the creep range.

NOTE2  Use of the time-independent characteristics at the highest temperature for which they are available in the materials
standard (when no such characteristics are available at T4 ), gives a lower test pressure, but nevertheless provides adequate
demonstration of strength in the context of testing group 1c.

NOTE 3  The nominal design stress values given in Annex S of EN 13445-3:2009 are based on a logical extrapolation into
the creep range of the time-independent characteristics given in the materials standard below the creep range.

NOTE4 Use of the time-dependent material characteristics gives a higher test pressure and therefore assures a
conservative demonstration of strength.

10.2.3.3.2 For testing group 4 vessels the test pressure shall not be less than that determined by the following
equations:

— For materials of the Group 1.1:
if ¢ <1 mm

and (measured peaking + 0,5- excess weld) < 0,5- e

_Cumin_ 10.2.3.3.2-1)

P, =2'2.Pd.fi.
f e, —-¢C
Td

min
or
ifc= 1lmm

and (measured peaking + 0,5 excess weld) < 0,75 - e i

and measured peaking < 0,5-¢,...

and measured excess weld < 0,75 - e .
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f e .

P,=20.P;.—2 . _mn (10.2.3.3.2-2)
f e, —-C
Td min

where

€min is the minimum possible fabrication thickness of the section under consideration, as indicated on the
drawings, see 5.2.3 of EN 13445-3:2009.

¢ is the corrosion allowance, as indicated on the drawings
For other symbols see 10.2.3.3.1.

The peaking may be measured after the hydrostatic test and the excessive weld may be measured after grinding if
applied before the hydrostatic test.

— For materials of the Group 8.1:

f,

P, =1,85-P, fi (10.2.3.3.2-3)
Td

if (measured peaking + 0,5 excess weld) < 0,5-¢e,,;,, (10.2.3.3.2-4)

The applied test pressure shall include the amount of any static head acting in service and in testing at the point
under consideration. However, the static pressure caused by the content of the vessel during service and/or testing
does not need to be taken into account if it does not increase the stress in the wall by more than 5 %.

For vessels constructed using testing group 4, the maximum allowable stress in the test conditions (see EN 13445-
3:2009, clause 6) shall not be exceeded. This may require an increase in the relevant thicknesses or dimensions
(e.g. vessel wall thickness, flange, bolt diameter, etc.). In no circumstances, shall the hydrostatic test pressure be
reduced from that specified above.

10.2.3.3.3 In the case of multi-compartment vessels each chamber, when designed as separate vessels, shall be
tested independently with the appropriate standard test pressure without support from pressure in any adjoining
chamber.

If the common elements are designed for a larger differential pressure than the design pressure of the adjacent
chambers, the test pressure shall subject the common elements to at least their design differential pressure as well
as meeting the requirements for each independent chamber.

For vessels with common dividing walls designed for the maximum differential pressure that can possibly occur
during start up, operation and shutdown, and where the differential pressure is less than the higher pressure in the
adjacent chambers, then the common elements shall be subjected to a test pressure calculated in accordance with

10.2.3.3.1 where P4 and 1 are the coincident design differential pressure and design temperature values for the

maximum differential pressure load case. The test pressure of pressure equipment made of several communicating
compartments shall be the lower bound of the test pressures of the various compartments.

10.2.3.3.4 For full or partial jacketed vessels, the inner vessel shall be subject to the maximum differential

pressure caused by the vacuum in the adjacent chamber. An identical approach shall apply in determining the test
pressure for the jacket.
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Therefore the determination of the test pressure given by formulae (10.2.3.3.1-1) and (10.2.3.3.1-2) for full or partial
vacuum is modified by replacing Py by (Pd +v) in formula (10.2.3.3.1-1) and F, by (PS +v) in formula
(10.2.3.3.1-2)

where

v = 0,1 (full vacuum);
v < 0,1 (partial vacuum);

v =0 (no vacuum).
In the above formulae, the pressures are expressed in MPa.

For vessels of full or partial vacuum in % coil or %2 pipe or box channels designed to EN 13445-3:2009, as
illustrated in figure 8.5-11 or 8.5-12, the external pressure caused by vacuum can be ignored when determining the
test pressure.

Where it is reasonably practicable, single wall vessels subject to operation under vacuum conditions should be
tested under vacuum or applied external pressure to simulate vacuum conditions.

The pressure whether resulting from external pressure or from vacuum should be 1,25 times the external design
pressure, if possible, but in no case less than the external design pressure.

10.2.3.3.5 The temperature of the pressurization liquid shall satisfy all of the following requirements:
a) 5 K above solidification point;
b) 10 K below atmospheric boiling point;

¢) and shall be of sufficient temperature that the risk of brittle fracture is avoided (See EN 13445-2:2009,
Annex B).

Thick wall vessels shall not be pressurized until the metal temperature is approximately equal with the
pressurisation medium. During the hydrostatic test the vessel external shall remain dry. If the toughness of the
material or of the component imposes a limit on the test temperature according to annex B of
EN 13445-2:2009 or on the rate at which the pressure is increased, account shall be taken of this and documented
in the test data certificate.

10.2.3.3.6 Vents shall be provided at all high points of the vessel to purge possible air pockets while filling the
vessel. There shall also be adequate venting before drainage to prevent collapse particularly in the case of large
thin wall vessels. Attention shall be given to the support of the vessel during test to protect individuals from
additional risk and the vessel from damage.

10.2.3.3.7 Glasses of sight glasses shall be submitted to an individual proof test at 2 times the design pressure
prior to fitting them on to the vessel. During the proof test of the vessel, measures shall be taken to protect the
personnel from bursting of the glasses e.g. protection covers.

10.2.3.3.8 Pressure of vessels under test shall be gradually increased to a value of approximately 50 % of the
specified test pressure, thereafter the pressure shall be increased in stages of approximately 10 % of the specified
test pressure until this is reached. The required test pressure shall be maintained for not less than 30 min. At no
stage shall the vessel be approached for close examination until the pressure has been positively reduced by at
least 10 % to a level lower than that previously attained. The pressure shall be maintained at the specified close
examination level for a sufficient length of time to permit a visual inspection to be made of all surfaces and joints.
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10.2.3.4 Pneumatic test
10.2.3.4.1

NOTE 1  Attention is drawn to national regulations, with respect to the hazard involved in proof testing using a compressible
medium.

NOTE 2  Consideration may be given to the use of acoustic emission during the test, see Annex E.

Due to the hazard involved in proof testing using a compressible medium, special consideration shall be given to
such factors as:

a) location of the vessel and its position relative to factors such as other buildings, plants, public roads, and areas
open to public and all other equipment and structures in the vicinity of the vessel to be tested;

b) maintaining during the test the highest practicable standards of safety and ensuring that only personnel
involved in the testing have access to the testing area, that if the testing is not performed in a special room the
region in the immediate vicinity of the testing area is sealed off and warning signs used highlighting the danger
zene and prohibited area;

¢) resistance of the vessel materials to fast fracture and the absolute necessity of avoiding brittle fracture;

d) metal temperature at test shall be at least 25 °C above the impact temperature required in this standard for
vessels which have not been previously subjected to a hydrostatic test at a pressure exceeding pneumatic test
pressure. Attention is drawn to the fact that if the gas pressure is let down to the vessel under test from high
pressure storage, its temperature will fall. Therefore the pressurising equipment shall be such that the
temperature of the gas entering the vessel exceeds the minimum temperature indicated;

e) the extent of remote monitoring provided during the test.

10.2.3.4.2 The pneumatic test pressure shall be in accordance with 10.2.3.3.1. Vessels subjected to this pressure
shall be located in an enclosed and restricted area, e.g. a special chamber (bunker) capable of withstanding the
explosion or being properly anchored in a water basin and adequate measures taken to prevent parts from
shooting away in case of explosion. Alternatively, when it is not practicable to test vessels as described above such
vessels shall be proof tested after the following NDT. All governing welded joints are required to be 100 % RT or
equivalent volumetric tested. All other welded joints shall be subjected to MT or PT, if they are not subjected to
volumetric testing.

10.2.3.4.3 The pressure shall be gradually increased to a value of 50 % of the required test pressure. Thereafter

the pressure shall be increased in steps of approximately 10 % of the required test pressure until this is reached.
The pressure shall then be reduced to the inspection pressure A:

p_p & (10.2.3.4.3-1)

and held during the inspection of the vessel.

10.2.3.5 Combined hydrostatic/pneumatic test

10.2.3.5.1 The pneumatic pressure is applied above the liquid and at no point in the vessel shall the total
pressure applied during test cause the general membrane stress to exceed value specified in
EN 13445-3:2009. All requirements as detailed in 10.2.3.4 shall apply.

10.2.3.5.2 If during filling, pre-pressurizing, etc., strain measurements are to be performed values given in
EN 13445-3:2009 shall not be exceeded.
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10.2.3.6 Jacketed vessels
Where the inner vessel of a jacketed vessel is designed to operate at atmospheric pressure or under vacuum
conditions, the test pressure need only apply to the jacket space. In such cases P; shall be taken as the differential

design pressure between the jacket and the inner vessel for the purpose of calculating test pressure in accordance
with 10.2.3. 3 0or 10.2.3.4.

10.2.3.7 Low pressure leak test

If a gas leak test is carried out before the hydrostatic or pneumatic acceptance test, the test pressure shall not
exceed 10 % of the design pressure or 0,5 bar whichever is less. See also Annex D.

10.2.3.8 Test pressure in excess of 100 bar or metal/medium temperatures greater than 50 °C

In the case of proof tests using water with test pressures in excess of 100 bar, or in the case of hydrostatic
pressure tests with the medium employed for the tests at temperatures greater than 50 °C, one of the following
shall be observed:

a) the proof tests shall be performed in a room or in a section of a shop to which, during the course of the test,
only the personnel involved in the testing have access; or

b) if a special room is not available, suitable safeguards shall be adopted e.g. the setting up of protective walls.
The region in the immediate vicinity of the pressure vessel that is to be tested shall be sealed off, and warning
signs shall be utilized to designate this region as a danger zone and prohibited area.

It shall be possible to determine the pressure that is indicated from a safe distance or from a safeguarded point.

Direct examination is permitted to be carried out only when the pressure vessel has been subjected to the test

pressure for a period of 30 min and when, subsequently, in the case of hydrostatic pressure tests the pressure has
been reduced to around the permissible service pressure.

10.2.3.9 Acceptance criteria

During the proof test the vessel shall show no signs of general plastic yielding. Local deformation which is identified
by visual inspection and which is cause for concern shall be referred to the designer for reconciliation against the
design specification. During the proof test no leaks are permitted from the pressure envelope.

10.2.3.10 Records

For each proof test a report shall be issued, and the following data shall be recorded:
— vessel manufacturer and identification of the pressure vessel;

— name of inspector and the responsible authority if applicable;

— test pressure;

— pressurization medium, if water is not used, and medium temperature;

— holding time of the test pressure;

— identification of test gauges;

— conclusions.

If a written test programme has been followed, reference shall be made to this programme.
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10.2.3.11 Pressure gauges

When dial indicating and recording pressure gauge(s) are used, they shall have the dial graduated over a range of
about double the intended maximum pressure, but in no case shall the range be less than 1,5 nor more than 4
times that pressure.

When components are to be proof tested, the indicating gauge(s) shall be connected to the component, or to the
component from a remote location, with the gauge(s) readily visible to the operator controlling the pressure
throughout the duration of pressurising, testing and de pressurising or venting of the component. For large vessels
and systems when more than one gauge is specified, or required, a recording type gauge is recommended, and it
is substituted for one of the indicating type gauges.

All indicating and recording type gauges used shall be calibrated against a standard dead weight tester, a
calibrated master gauge or a mercury column, and re-calibrated at least once a year, unless specified differently by
this standard. All gauges used shall provide results accurate to within the listed accuracy of the standard and shall
be re-calibrated at any time that there is reason to believe they are in error.

For the possible case of a wrong indicating manometer the test pressure shall not be exceeded, e.g. monitored with
a second calibrated manometer.

10.2.4 Post pressure test inspection

This is a visual inspection which shall be carried out after the pressure test and after the vessel has been drained
and cleaned.

The inspection shall determine if there has been any deterioration resulting from the pressure test. The scope shall
also cover the fitting, if applicable, of safety accessories, operation of quick release doors or similar devices and the
application and accuracy of markings as required by clause 11 and the approved manufacturing drawings.

The application of surface coatings shall also be included in this inspection.

The extent of the inspections and all deviations shall be reported.

10.2.5 Inspection of safety accessories.

For assemblies the safety accessories shall be checked for full compliance with this standard.

11 Marking and declaration of compliance with the standard.

11.1 General

Equipment and accessories manufactured in accordance with all the requirements of this standard shall be marked
with the number of this standard and year.

The required marking shall be located in a conspicuous place so that it will be accessible after installation.
11.2 Marking method

The marking shall be done:

— by direct stamping on the equipment;

— on a separate nameplate which shall be permanently attached to the equipment or accessory;
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— on a pad, bracket or structure which is directly and permanently attached to the equipment or accessory.

11.2.1 Direct stamping

VWhen the required marking is applied directly to the equipment or accessory, "low stress" stamps shall be used.
The height of the characters shall not be less than 5 mm.

Direct stamping shall not be used on equipment manufactured of:
— steel plates less than 6 mm thick;
— quenched and tempered materials less than 12 mm thick;

— or as otherwise prohibited by this standard.

11.2.2 Nameplate

Nameplates shall be made of material suitable for the intended service and with a thickness sufficient to withstand
distortion due to the application of the marking and be compatible with the method of attachment. The minimum
thickness shall be not less than 1 mm.

Marking shall be done in characters not less than 5 mm high and shall be produced by casting, etching, embossing,
debossing, stamping or engraving, including the identification of EN 13445,

The marking may be applied before the nameplate is affixed to the equipment providing the vessel manufacturer
ensures that the nameplate is applied to the correct equipment.

- The nameplate shall be attached in such a way that removal would require the wilful destruction of the nameplate
. orits attachment system.

The nameplate shall remain visible and legible for the lifetime of the vessel.

11.3 Marking units

The units of measurement used in marking or stamping the equipment and accessories shall follow the Sl units.
The unit “bar” for pressure shall be used.

- 11.4 Marking contents

' The nameplate shall contain the following information. As a minimum the requirements of a) and b) below shall be
. fully marked. Depending on the type of equipment the requirements of ¢) shall be marked.

a) All equipment
1) Administrative information
— vessel manufacturer's name or symbol and address;
— reference to this standard, i.e. EN 13445, and applicable edition;
NOTE Marking of EN 13445 means that all applicable Parts have been applied.
— year of manufacture;

— type and series or batch identification and serial number identifying the equipment;
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2) Technical data
— maximum allowable pressure PS in bar;
— maximum allowable temperature 7Smax in °C
— minimum allowable temperature 7Smin in °C;
b) Depending on type of equipment, supplementary information
— identification of fluids, including warning symbols if applicable;
— design pressure Pyq in bar;
— design temperature Ty in °C;
— test pressure Py in bar and date
— internal volume in L;
— safety accessories set pressure in bar;
— equipment output in kW;
— voltage supply in V;
— intended use;
— filling ratio in kg/L;
— maximum filling mass in kg;
— tare mass in kg;
— fluid group;
— removable parts made traceable to equipment of which they form a part.

¢) where necessary, warnings fixed to the pressure equipment drawing attention to foreseeable misuse which
experience has shown may occur.

11.5 Declaration of compliance with the standard
The written declaration of compliance with the standard shall be based upon the appropriate form in accordance

with Annex H.

12 Records

12.1 Type of records

The records will vary depending on the type and complexity of the pressure vessel, however, to the extent
applicable the following elements shall be covered:

— an index of the records for each pressure vessel against its serial identification number;

— technical specification of equipment;
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— manufacturers analysis of hazard;

— the design and manufacturing schedule;

— design calculations and drawings (including a list of all drawings with revision status);
— design review, design approval (if applicable);

— model acceptance, type approval (if applicable);

— tabulated list of materials used in the pressure vessel;

— material certification including welding consumables;

— procedures for assuring material traceability;

— quality plans (if applicable) or testing schedule;

— forming procedures;

— data related to the preparation of component parts (e.g. forming, chamfering);

— lists of approved welding procedure specifications used and approved welders and/or welding operators;

— list of any subcontracted services or parts;

— results of production test coupons (if applicable);
— list of NDT procedures and qualified personnel used;
— NDT test reports (including radiographs);
— PWHT procedures and results (time/temperature charts);
. — copies of non conformity reports, repair procedures;
— report of final examination and post pressure test examination;
- — report of proof test;
~ — dimensional report (as built condition);
— record of marking and nameplate details (rubbing, photography or other);
— copy of written declaration of compliance with this standard;

© — operating instructions in accordance with CEN/TS 764-6:2004.

+ 12.2 Control and access of records
- The above records shall be readily available to the relevant bodies, see CR 13445-7:2002, Annex C.

All documents shall be legible and fully identifiable with the pressure vessel concerned. The records shall be
. protected against deterioration and damage.
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12.3 Retention of records

After completion of the pressure vessel, stamping and certification, the vessel manufacturer or his agent shall be
responsible for the safe-keeping of all records for a minimum period of 10 years. During this period such records
shall be readily available to the relevant National Authorities responsible for inspection during the lifetime of the
equipment in service.

Prior to destroying the records, the vessel manufacturer shall offer the records to the user of the pressure vessel
when such records are deemed essential by National Authorities performing in-service inspection or when required
to be retained for the life of the pressure vessel. Alternatively, the vessel manufacturer and purchaser shall agree
on the retention of records at order stage in which case no further contact after the 10 years is necessary.

13 Shipping

The vessel manufacturer shall be responsible for assuring that all necessary protections against damage or
deterioration in transportation and/or storage are taken including provision of blanks, protective coatings, adequate
supports, nitrogen purge etc.
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Annex A
(normative)

Inspection and testing of serially produced pressure vessels
Model acceptance

A.1 Introduction

Where the design, production, inspection and testing of a pressure vessel comply with this standard, the same
procedure may be used to produce other items of the same model without repeated review of the design and
manufacturing documentation. A written model acceptance, based on inspection and test results of the prototype,
shall be available.

This annex describes the level of inspection and testing of serially produced pressure vessels in accordance with
this standard to permit the reduced levels of NDT during serial production.

Users of this annex are cautioned that they shall satisfy all requirements of EN 13445-5:2009 unless specifically
modified by this annex. This annex has specific requirements which includes the model limitation (A.3) and the
availability of a model acceptance (A.5) which shall be met if they wish to implement the inspection and testing
requirements (A.7 through A.8).

See 6.6.1 in case of Design by Analysis.

NOTE See clause 3 of this part for terms and definitions which are specifically relevant to serially produced pressure
vessels of this annex.

A.2 Limitations for vessels permitted to be classified as serially produced

Pressure vessels serially produced under a model acceptance may be inspected and tested as described in A7
providing the following limitations can be satisfied.

a) The design and construction of the vessels, except where otherwise specified in this annex, is limited to testing
group 2b or 3b (Table 6.6.1-1) and material groups 1.1, 1.2 and 8.1 only.

b) The design pressure of the vessel does not exceed 30 bar and, the product of that pressure and the capacity
of the vessel (PsV) does not exceed 10 000 bar-L. The vessel diameter does not exceed 1,5 m, the nominal
length (between tangents) does not exceed 3,5 m and the shell thickness does not exceed 16 mm.

c) Allgoveming welded joints are welded by a fully mechanised or an automatic welding process.

d) Vessels identification numbers contain the suffix ‘A’ to denote that they have been manufactured in
accordance with this annex and the standard.

e) The number of vessels shall be 10 or more.

f) A quality or manufacturing plan (A.6) shall be available.
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A.3 Limitations for model
Vessels are considered of the same model if they comply with all the following:

a) in accordance with the same technical specification, with same working conditions and same method of
support;

b) manufactured by same manufacturer using the same processes;
c©) same geometrical form except for variations in nozzle position which do not affect the vessel design;

d) same material specification as indicated in the technical documents or the choice of material specification as
limited by the technical documents and the relevant welding procedure qualification;

e) same weld materials/weld consumables as allowed by the welding procedure qualification;

f)  variations in diameter and/or wall thickness to + 10 % limited by the general membrane stress and by the
range of the welding procedure qualification;

g) same length, diameter and wall thickness in the case of external pressure;

h) variation in the length, except those affecting the size of inspection openings or other design consideration, are
permitted up to + 150 %;

i) nozzle apertures of the same type (i.e. nozzle orientation variations acceptable subject to these not affecting
the design parameter);

i) same arrangement of tubeplate layout for boilers and heat exchangers;

k) same classification group of fluids.

A.4 Prototype test

The inspection and tests shall be conducted on each prototype vessel representing a single model acceptance.

A.5 Model acceptance

Where the prototype vessel satisfies the requirements of this standard, a model acceptance shall be issued. The
model acceptance shall contain all necessary data for identification of the approved model, conclusions of the
examination and a list of the relevant parts of the technical documentation.

All modification to the model acceptance shall be assessed to ensure that they do not affect compliance with this

standard or prescribed conditions for use. The assessment shall be documented on an additional certificate
traceable to the original model acceptance.

A.6 Quality or manufacturing plan
Before production commences, a detailed manufacturing or quality plan shall be prepared by the manufacturer.

This plan shall indicate the inspection or sampling points and the frequency of testing. Provision shall be made
within the plan for rejected or re-worked components to be re-inspected. The plan shall ensure the following:
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a) The materials used in the manufacture of the vessels comply with the materials standards as specified;

b) All variables in the manufacturing procedures that affect the integrity of the vessel are specified, monitored and
controlled;

¢) The testing and inspection of the vessel is done at least at the frequency given in this standard, using
appropriate test methods;

d) The inspection functions within the manufacturer’s organisation are clearly prescribed.

A.7 Inspection, non-destructive testing and pressure testing

A.7.1 Introduction

Inspection of manufacturing activities shall generally be in accordance with 6.1 with the following additional
requirements to reflect aspects which are geared to address pressure vessels produced serially.

The following paragraphs describe the requirements and alternative procedures permissible for determination of
the levels of NDT in serial produced vessels.

The approach described in A.7.2 is a general procedure permissible for vessels to testing groups 2b and 3b.

The procedure described in A.7.3 is an alternative approach which is permissible only for series produced pressure
vessels to testing group 3b.

A.7.2 General procedure for serial produced pressure vessels

A.7.21 First vessels in each series
The inspection and non-destructive testing of the first vessel in a series shall be as follows:

a) The whole length of all welds shall be 100 % tested by the methods specified in Table 6.6.3-2 and the
acceptance criteria given in Table 6.6.3-1;

b) Final assessment including proof test in accordance with 10.2.

A.7.2.2 First vessels in each batch

a) Atleast 50 % of all welds shall be tested by the methods specified in table 6.6.3-2 and the acceptance criteria
given in table 6.6.3-1;

b) Subsequent vessels in each batch. For all subsequent vessels in that batch, except as permitted in A.7.2.3, at
least 20 % of all welds shall be assessed.

A.7.2.3 Reduced NDT on vessels in each batch based on satisfactory NDT results

Except as prohibited in A.7.2.4, and based on satisfactory NDT results of at least 10 vessels in a batch the
requirements of A.7.2.2.b may be further reduced to:

a) Each longitudinal and circumferential weld joint shall be radiographed or ultrasonically tested once per vessel
with @ minimum length of 150 mm and with a minimum of 10 % of the finished welds per shift. This percentage
shall include intersections of longitudinal and circumferential weld joints such that 10 % of the intersections per
shift are examined;
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b) Atleast 10 % of the length of attachment welds shall be tested using either magnetic particle or dye penetrant
methods.

A.7.2.4 Provisions for further adjustments to the extent of NDT
A.7.241 Reduced NDT

When production is considered consistently satisfactory, reduction in the extent of NDT from 10 % to 5 % is
permissible.

Production is considered consistently satisfactory when no more than 3 unacceptable imperfections were found in
the immediate 25 vessels non-destructively tested from that same batch. Any unacceptable imperfections shall be
repaired and re-examined in accordance with 6.6.6.

A.7.2.4.2 Increased NDT

a) The provisions of A.7.2.3 and A.7.2.4.1 shall be increased when more than 3 unacceptable imperfections are
found in the previous 100 non-destructively tested vessels of the same batch.

The extent of NDT shall be increased as follows:
1) to 15 % if the inspection frequency was 10 %;
2) to 10 % if the inspection frequency was 5 %.

The level in A.7.2.4.2 shall be maintained until the number of unacceptable imperfections in an immediate
batch of 25 vessels is less than 4.

b) If the number of unacceptable imperfections exceeds 10 in an immediate batch of 25 vessels, then following
investigation and correction of the cause, production shall commence as a new batch as per A7.2.2.

A.7.3 Alternative procedure for determining the level of NDT for serially produced pressure
vessels, testing group 3b only

For serially produced vessels made from materials 1.1, 1.2 and 8.1, testing group 3b, with a weld efficiency of 0,85
the following alternative route may be used in lieu of A.7.2:

A.7.3.1 General level of NDT

Volumetric testing 100 % of the longitudinal welds from

— the first vessel at the beginning of each shift and the last vessel of each shift;

— in addition 100 % of the longitudinal welds of each 25th vessel.

Those vessels subject to volumetric testing of the longitudinal weld joint shall also be subject to 10 % volumetric
examination of the circumferential welds and all T-joints. Where the circumferential weld joints are not made in the

same numerical sequence as the longitudinal weld joints, then the circumferential volumetric testing shall be made
of the first and the last circumferential weld joints of the shift and T-joints on the same vessels.

A.7.3.2 Provisions for further adjustments to levels of NDT
a) Inthe case of an unacceptable isolated imperfection the following shall apply:

1) the defect has to be repaired and the weld seam re-tested 100 %;
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2) welds of the same type in two additional vessels, one before and one after, shall be tested at 100 %;

3) In case of further unacceptable isolated imperfections, the amount of welds to be tested has to be
doubled;

b) In the case of multiple defects the welds of this type of that shift shall be 100 % tested until the defects no
longer occur. In addition the next vessel shall be tested for confirmation.

A.7.4 Pressure test for serially produced pressure vessels

Every vessel shall be pressure tested in accordance with 10.2.3 except for serially produced vessels of hazard
category | which may be tested using a statistical basis in accordance with A.11:

A.8 Acceptance criteria

A.8.1 Isolated imperfections
If a defect is found during the partial non-destructive testing of a vessel, re-examination and repair shall be in

accordance with 6.6.6. However, imperfections found in intersection regions of the vessel examined shall be
regarded as representing the seam in which they are located.

A.8.2 Multiple imperfections

A8.21 If a recurrence of unacceptable imperfections is found in that vessel seam when the whole of the seam
is inspected, then the vessels produced immediately before and after it in the batch shall also have the same weld
seams examined in accordance with 6.6.6 procedure for non-destructive testing.

A.8.2.2 If no unacceptable imperfections are found in the appropriate seams of those two vessels, no further
special examinations shall be carried out.

A.8.23 If unacceptable imperfections are found in either of the preceding or following vessels, then further

vessels in sequence shall be assessed in accordance with A.7.2 until a vessel with no unacceptable imperfections
is found.

A.9 Marking

All vessels shall be inspected before dispatch to ensure that the marking conforms to clause 11. The vessels shall
be marked “A” to denote that they have been manufactured in accordance with this annex.

Where some time elapses between pressure test and dispatch, e.g. stock vessels, assurance shall be made that

no deterioration or damage has occurred in the interim period. Where a temporary nameplate has been attached it
shall be assured that the permanent plate conforms in all respects to clause 11.

A.10 Documentation/Certification

A declaration of compliance with this standard shall be issued for each vessel. The declaration shall state clearly
the serial number of the vessel covered. The reasons for any missing numbers in the series shall be clearly stated.

Records of manufacture described in clause 12 shall be retained.
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A.11 Pressure testing using a statistical basis for serially produced vessels
Pressure testing on a statistical basis may only be carried out when all the following conditions are satisfied:
a) materials are limited to material groups 1.1, 1.2 and 8.1;

b) the main seam weld joints shall permit meaningful volumetric examination.

A.11.1 General level of NDT

All vessels shall be visually, magnetic particle and volumetrically tested for 100 % of all welds. The testing shall be
carried out to the requirements of 6.6.3.

A.11.2 Fatigue

The vessel fatigue life shall not exceed 500 cycles.

A.11.3 Acceptance criteria

If unacceptable imperfections are found during the NDT, the vessel shall be removed from the series produced
classification, and be repaired and inspected as an individual vessel, according to 6.6.6.

A.11.4 Statistical basis pressure testing

All pressure testing shall be carried out on the following basis:

— the first vessel at the beginning of each shift and the last vessel of each shift.

— each 5" vessel, or a statistical selection plan which will give a 95 % confidence limit.

If one vessel fails the pressure test, all vessels in that batch will be pressure tested. If other vessels in this batch fail
the pressure test, the whole of the immediately preceding and subsequent batches shall be pressure tested.

A.11.5 Marking

All vessels shall be inspected before dispatch to ensure that the marking conforms to clause 11. The vessels shall
be marked TC 54 “A-S” to denote that they have been manufactured in accordance with this annex, but tested in
accordance with the provisions of a statistical basis. The nameplate shall clearly state that a pressure test has not
been carried out. It should also state the test pressure to be used for in service inspection.
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Annex B
(normative)

Detailed dimensional requirements for pressure vessels

Particular attention shall be given to ensure that the following information is included for the various items to
facilitate calculation and constructional assessment:
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dished ends: crown radius, inside corner radius, or ellipsoidal shape plus minimum thickness after forming and
inside/outside diameter; forming method and heat treatment;

shell barrel: thickness, diameter, linear alignment tolerance if applicable;

flanges (including blind flanges): type, standard and rating or, if special: minimum thickness, drilling, inside and
outside diameters, hub dimensions and facing details and weld details; additional NDT where cut from plate
material,

bolting: diameter, type of thread, length of bolt, number of bolts, tapping depth for studs and thickness of metal
between bottom of stud holes and pressure retaining surface;

gaskets: type, rating, material, thickness, inside and outside diameters and gasket seating data;

nozzles: wall thickness (minimum), outside diameter, method of attachment to vessel, dimensions and
projection into vessel; loads to be specified if applicable; location of openings to each other and main welded
joints;

welds: weld profiles and sizes plus dimensional details of the weld preparation e.g. gap, nose thickness,

preparation angle;

reinforcing plates for nozzles, supports, lifting lugs etc.: plate dimensions required including width x length x
thickness and radius of corners including angle of support reinforcing plates, plus bleed hole details;

tubeplates (heat exchangers): drilling arrangements of tubeholes, i.e. pattern, number of holes, dimensions of
tubes (e.g. outside diameter and wall thickness), minimum thickness of plate, weld details;

covers: dimensions including minimum thickness, drilling size of bolt holes and pitch circle diameter;

conical sections: included angle of cone, radius of knuckle to shell (if applicable) ; diameter at large and small
ends of cone, minimum thickness and straight length of cone;

supports (horizontal vessel): number off, dimensions including number and thickness of webs and flanges,
baseplate, foundation bolt, hole pitch and diameters ; distance from tangent line of dished ends to centre of
supports, distance between supports and height of vessel centre line to support foot baseplate;

supports (vertical vessel): skirt dimensions including diameter, height, thickness, method of attachment to
shell, dished end ; if supports are used, number off thickness of webs, height, etc., base ring diameters, inside
and outside, thickness, number and pitch of foundation bolt holes and diameter;
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lifting lugs: number off, thickness, hole size lifting angle, lug dimensions, location or lugs;

flat plates: length, width and thickness including stiffener characteristics (cross section, number of, pitch, weld
details), if fitted;

bellows: spring rate, pressure, diameter, allowable axial, lateral and angular movements, allowable number of
cycles;

safety valves: number, size and set pressure and capacity ; specifications/code and approval; minimum flow
area;

internals: weld details (welds to vessel wall);
tolerances: including special tolerances, if applicable;

bursting disc: type including housing, rating.
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Annex C
(normative)

Access and inspection openings, closing mechanisms and special locking
elements

C.1 General

All vessels shall be provided with openings adequate in size and number to allow access for internal inspection and
cleaning.

The number, size and location of inspection openings shall be in accordance with the requirements given in
clauses 2 and 3.

If due to design considerations the dimensions of the heights of the openings are to be exceeded, the diameter of
the openings is to be enlarged in order to hold the visible area the same.

The limits for the height of necks or rings given in subclause 2 may be exceeded if the intemal dimensions are
increased accordingly. Rings and necks of conical shape shall have an inclination of at least 15°; for inclinations
less than 15° the limits for cylindrical shapes apply. Access and inspection openings of the type in which the
internal pressure forces the cover plate against a flat gasket shall have a total clearance between the neck or ring
and the spigot or recess of such covers not exceeding 3 mm, i.e. 1,5 mm all round, and the spigot depth shall be
sufficient to trap the gasket.

C.2 Types and dimensions of access and inspection openings

C.2.1 Sightholes
Sightholes are openings with an inside diameter of at least 50 mm (large sightholes); sightholes with an inside

diameter of 30 mm (small sightholes) can be accepted for small vessels. The flange height shall not exceed the
diameter of the opening.

C.2.2 Handholes
A handhole for cleaning shall be not less than 80 mm x 100 mm or shall have an inside diameter of 100 mm.

A handhole for inspection shall be not less than 100 mm x 150 mm or shall have an inside diameter of 120 mm.
The height of the neck or ring shall not exceed 65 mm, or 100 mm if the neck or ring is conical.

C.2.3 Headholes

Headholes are openings through which the head, an arm and a lamp can be introduced simultaneously. Headhole
dimensions shall be not less than 220 mm x 320 mm or 320 mm inside diameter. The height of the neck or ring
shall not exceed 100 mm or 120 mm in the case of a conical shape.
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C.2.4 Manholes

Manholes are opening through which a person not carrying any auxiliary equipment can enter and leave the vessel.
Manhole dimensions shall not be less than 320 mm x 420 mm or 420 mm inside diameter. The height of the neck
or ring shall not exceed 150 mm, unless the minimum diameter is greater than 460 mm diameter or at least
460x410 mm oval.

C.2.5 Rescue holes

Rescue holes are holes permitting entry and exit of a person equipped with rescue and protective equipment. They
shall be 600 mm in diameter. If it is not possible, due to design considerations, to achieve an opening of 600 mm,
the size of a rescue hole can be reduced to not less than 500 mm provided the height of the neck does not exceed
250 mm. In this case, special equipment shall allow safe access inside the vessel.

C.3 Types, location and minimum number of access and inspection openings.

Inspection openings shall preferably allow an inspection of the longitudinal and circumferential seams from the
inside of the vessel and especially high stressed and high risk areas.

High stressed areas are e.g. corner joints, knuckles and areas around larger openings.

Areas of high risk are e.g. the fluid sump or the bottom of the vessel, the area of the fluid level and areas at which
corrosion or erosion might occur due to the experience.

The types, location and minimum number of inspection openings required for all vessels other than spherical
vessels shall be in accordance with Table C.3-1, for spherical vessels in Table C.3-2. Additional inspection
openings may be required if, due to the design, the access is not possible.

Detachable ends or covers, flanged connections from which piping, instruments, or similar attachments can be
removed may replace all the other examination holes if, by their dimensions and position, a general view of the
interior is provided which is at least equivalent to that obtained by the examination holes which otherwise would be
required.
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Table C.3-1 — Types and minimum number of access and
inspection openings in vessels other than spherical vessels

Length of cylindrical
section, L
mm

Internal diameter D; mm

Minimum number and type of openings

D; <300 L <1000

1 small sighthole in each end.

L>1000

1 small sighthole in each end. The distance
between the axis of sightholes and any part of seam
to examine does not exceed 500 mm. if not, an
additional large sighthole® shall be provided

300 < D; <450 L <1500

2 large sightholes, one near or in each end, or 1
handhole® in the central third of the cylindrical
section.

L>1500

1 handhole near each end of the cylindrical section®
or in the ends. The distance between the axis of
handholes and any part of seam to examine does
not exceed 750 mm. If not, an additional handhole®
shall be provided

450 < D;< 840 L <1500

1 large sighthole and 1 handhole, one near or in
each end.

1500 < L <3000

1 headhole in the central third of the cylindrical
section, or handholes as in the case 300 < D; <450,
L > 1500

L > 3000

The number of inspection openings shall be
increased such that the maximum distance between
the axis of headhole and any part of weld to
examine does not exceed 1500 mm(1000 mm for
handholes).

Handholes shall at least be located near each end
of the cylindrical section or in each end.

840<D; <1200 L <2000

1 headhole in the central third of the cylindrical
section, or 2 handholes, one near each end of the
cylindrical section or in the ends, or 1 manhole.

L > 2000

1 manhole, or headholes as in the case D, < 840, L
> 3000

D; > 1200

1 manhole or 1 rescue hole if required

the manufacturer.

NOTE Requirements for rescue holes or manholes of different dimensions for special cases should
come from the purchaser. Where other alternatives are provided for, the choice is at discretion of

2 Sightholes and handholes have to be located such as to provide a view of the longitudinal seam

Table C.3-2 — Types and minimum number of access and
inspection openings in spherical vessels

Internal diameter D,

Minimum number and type of openings

mm
D; <450 2 large sightholes, or 1 handhole

450 < D; < 840 1 handhole, or 1 headhole

840 < D; <1200 1 headhole, or 1 manhole

D;> 1200 1 manhole or 1 rescue hole if required

manufacturer

NOTE Requirements for rescue holes or manholes of different dimensions for special cases should
come from the purchaser. Where other alternatives are provided for, the choice is at discretion of the
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C.4 Alternative requirements for sightholes openings on small vessels

For vessels with internal diameter lower than or equal to 300 mm the requirements of C.2 and C.3 and Table C.3-1
may be modified as follows:

a) The inside diameter of the sightholes shall be large enough to permit proper internal cleaning and shall not be
less than: 19 mm for vessels with an internal diameter up to and including 300 mm;

b) If through these smaller sightholes the internal surface is not completly visible, then the visual inspection shall
be supplemented by an additional inspection method which shall be detailed by the manufacturer in his
instructions.

C.5 Closing mechanisms and special locking elements

C.5.1 Purpose

This clause deals with the requirements for all types of closures.

C.5.2 Definitions

C.5.21

opening and closing devices

parts of a vessel which can be removed for operation activities, for example: examination, draining or venting, filling
or discharge

C.5.2.2

quick opening and closing devices

all types of opening and closing devices with a single control which can be opened and closed faster than those
with several locking elements, each of which requires to be operated individually

C.5.3 Materials of construction, design

Opening and closing devices shall be designed and manufactured so that their tightness is ensured even under
test pressure and that they cannot be opened inadvertently while under pressure.

Suitable materials shall be used from those permitted in EN 13445-2:2009 for all elements of opening and closing
devices. Design requirements of EN 13445-3:2009 and manufacturing requirements of EN 13445-4:2009 shall

apply.

In opening and closing devices with several locking elements, these parts shall be designed and machined so that
under operating conditions the load is distributed evenly among them.

In determining the permissible pressure per unit area of opening and closing devices (e.g. cams on bayonet-type
opening and closing devices), both the quality of the surface (i.e. machined) and the alignment of the bayonets (i.e.
machined alignment) need to be taken into consideration.

For fully machined and aligned elements giving uniformity of load distribution 100 % of allowable permissible unit
area may be used.

For those not fully machined the allowable permissible unit area shall not exceed 75 %.

For a possible weakening of the closing elements by wear or corrosion, calculated dimensions shall be increased
by adequate allowances.

For opening and closing devices with more than 3 locking elements, the theoretical, i.e. calculated stress load
acting on each locking element, shall be increased by at least 20 %.
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If the contents of the vessel are explosive, flammable, toxic, oxidizing or corrosive, special measures of design
shall be taken to ensure tightness of the opening and closing device. The cover shall be designed so that the
gaskets cannot be pressed out. In the event of a leakage of a seal, provisions shall be made in design for safe
venting or evacuation of the contents in order to minimise the consequences of the leakage.

Gaskets shall be closed rings, or packings with several hoops of material.

For internal covers to be fastened by means of a yoke and central bolting, the clearance relative to the edge of the
hole shall not exceed the following values:

a) 3 mm for pressures < 32 bar;

b) 2 mm for pressures > 32 bar.

C.5.4 Screw clamps
Screw clamps, see Figure C.5.4-1, shall be verified as suitable.

They shall be secured against slipping off, and they shall be attached to the vessel so that they cannot fall off when
hinged down.

The number, size and quality of the screw clamps of each closure shall be indicated on the manufacturer name
plate on the vessel.

\

Key

/: Hold ring
B. Flange width (mm)
C: Bolt circle diameter (mm)

Figure C.5.4-1 Flanges assembled by screw clamps with typical examples of security against slipping off
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C.5.5 Hinged bolts

Hinged bolts to be swung into slots (e g. eyebolts) shall be secured against slipping off, see Figure C.5.5-1. Nuts
and washers shall bear on the entire surface outside the slot.

Key

I: Security against sliding
H. Flange width (mm)

C: Bolt circle diameter (mm)

Figure C.5.5-1 — Flanges assembled by hinged bolts
C.5.6 Yoke-type closures

This type of closure, see Figure C.5.6-1, consists of an external cover which is hinged on one side and closed on
the opposite side with one or several closing elements (e.g. tightening screws).

Yoke-type closures for external covers shall be designed so that when the tightening device is opened the cover is
lifted off before the yoke can be removed.

The mean diameter of the gasket of a yoke-type closure shall not exceed
a) 500 mm for pressures s 3,0 bar

b) 350 mm for pressures > 3,0 bar.
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Key
D: Mean gasket diameter (mm)

Figure C.5.6-1 — Yoke-type closure
C.5.7 Quick opening and closing devices
C5.71 General
The term "quick opening and closing devices" covers mainly:
— bayonet-type closures;
— central locking devices;
— ring-type closures;
— yoke-type closures for larger gasket diameters than defined in C.5.6;
— sliding door locks and the like.
Typical for the devices covered by this paragraph are opening and closing devices with the following features:
— power or manually operated;
— movements initiated by control impulses given manually or automatically,
— function which may be monitored automatically.
Opening and closing devices with more than one screwed connection do not fall within the scope of this paragraph.

An example of quick opening and closing device is shown in Figure C.5.7-1.
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Key

Door closed, locking cams at final position.

Door kept closed by safety hook, decrease of residual pressure.

: Opening of the door is possible, safety hook and locking cams are clear.
Safety hook

Blocking element

Locking cam

WNERE O >

Figure C.5.7-1 — Typical example of quick opening and closing device

C.5.7.2 Design

In manually operated opening and closing devices, the cover or the door as well as the locking element are moved
manually to the closing or locking position. Locking elements are e g. bolts, latches, cams, rings and locking disks
which, when engaged, will prevent that the door or cover can swing open.

In power operated opening and closing devices, the cover or door as well as any locking element are moved to
closing or locking position by external energy. Power operated opening and closing devices do not need a special
locking element if it is ensured by other means of design and construction - e g. by suitable guiding devices - that
the cover or door cannot swing open.

In opening and closing devices with several locking elements, these elements shall reach their final position
positively and simultaneously.
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C.5.7.3 Safety devices

C.5.7.31 General

Quick opening and closing devices shall be designed and arranged so that:

— their function cannot be impaired or rendered ineffective by the contents of the vessel;
— they are protected against fouling and against tampering by unauthorized persons;
— maintenance and function checks are possible at any time.

All moving parts which could cause an accident shall be so designed and/or safeguarded that persons will not be
endangered.

Safety devices shall be provided on moving parts, such as:
— covers or guards on drives;

— contact stops on sliding doors;

— non-contact barriers;

— impulse contact controls on power operated doors and covers.

C.5.7.3.2 Prevention of pressurisation

' Vessels fitted with quick opening access covers or doors shall be provided with devices which ensure that the
' vessel cannot be pressurised unless the access door is completely closed, the securing mechanism fully engaged
' and the initial load has been supplied to the sealing element.

: In mechanisms with several interconnected locking elements, the element shall reach their final position positively
; and simultaneously.

EManuaIIy operated locking mechanisms shall be deemed to comply with this requirement if, after the closing
' operation, the cover or door is shut, the locking elements are in position and their final position is monitored.

! Monitoring of the locking element can be achieved e.g. by:

"a) pressure warning device (e.g. a small opening to the inside of the vessel) which can only be closed when the
locking elements are in the locked position, or;

' b) an interlocking device between the door locking mechanism and the pressurising system, or;
c) alimit switch(s), in the case of remotely controlled pressure inlet to the vessel or pressure venting valves.

Pressure warning devices dependent upon an opening shall have an internal diameter of at least 8 mm. Where
“there is a risk of blockage, it shall be possible to manually clear the blockage without endangering the operator.

" For interlocking devices where pressure is applied from an external source, the interlock shall be situated between
the door locking mechanism and the pressurising fluid inlet valve.
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If pressure is raised by energy input into the vessel, the interlocking arrangements shall be between the door
locking mechanism and the source of energy. Where pressure is applied by a pump, it shall not be possible for the
pump to pressurise the system unless the door securing mechanism is fully engaged.

Power operated mechanisms shall be deemed to comply with this requirement if the closed position of the cover or

door is monitored so that the vessel can only be pressurised when the cover or door is completely closed and the
locking mechanism is fully engaged as specified by the manufacturer.

C.5.7.3.3 Depressurisation

Vessels fitted with quick opening access doors shall be provided with devices which ensure that the source of
pressure is isolated and the vessel vented to reduce the internal pressure to atmospheric conditions before the
closure or door securing mechanism can be disengaged.

The hazard analysis shall consider the effects of the vented fluid on the operator.

a) warn the operator of any residual pressure, any remaining fluid which can leak out, and any process fluid at an
unsafe temperature, and;

b) ensure that the temperature of the process fluid has been reduced to a safe level, or any toxic fluids that can
leak out the vessel have been completely removed before the closure or door securing mechanism can be
disengaged.

This may be achieved by providing indicators and warning devices as in which will not put the person carrying the
test at risk.

Where the door seal is prone to sticking, devices shall be provided which either:
1) break the seal before all the locking elements are disengaged, or;
2) restrict the door opening to not more than 8 mm until a harmless residual pressure has been reached.

This requirement may also be achieved by instrument and control measures. In this case, the following
requirements also apply:

) the reduction of pressure down to a harmless level shall be monitored by at least two
independent pressure sensors, and;

Il) the signal to open the door or cover shall become active only when the pressure venting valve
has reached its open position and the signal for equilibrium between internal and external
pressure has been given.

If one of these signals is not interrupted during the next pressure cycle, the process shall be brought to a safe

P PR |
State, anq,

a) in the case of electrical power failure or failure of a control medium (e.g. instrument air), all processes shall be
interrupted or controlled so that persons will not be endangered, and;

b) if it is possible for the cover or door to swing open, then one of the devices described in C.5.7.3.5 shall be
fitted.

NOTE A pressure is considered harmless if the forces generated on the door, by the pressure, are too small to cause
injury to persons standing in front of it and if it opens in an uncontrolled manner.
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Similarly, if a vessel contains other material, in containers or otherwise, in addition to the process fluid, the
temperature of these too shall be monitored.

This can be achieved by using an interlock arrangement incorporating a temperature sensing device located in that
part of the vessel or contents which is/are expected to remain at the highest temperature at the end of the process.

C.5.7.3.5 Door movement restriction

Vessels fitted with quick opening access doors shall be provided with devices which ensure that the closure does
not open violently because of any residual pressure remaining in the vessel.

This can be achieved by fitting the cover or door with a safety device which ensures that:
a) the cover or door cannot swing open, or;

b) the opening process requires several consecutive manipulations or several manual turns so that the cover or
door can only be opened when a harmless residual pressure has been reached.

Each power operated door shall be provided with at least one easily accessible and prominently placed shutdown
device. These devices shall not be self-resetting. When any of these devices are operated:

a) any residual movement of the door shall not create a hazard, and;

b) all other components related to safety shall return to a safe condition, e.g. valves, seals etc., used to control
the flow of fluids, and;

c) use of a special tool, key or code shall be required to reset the shutdown device, in order to restore the normal
control system, and such resetting shall not cause a hazard.

C.5.7.3.6 Inflatable or pressure activated seals

The additional requirements set down below have been established for door closures with inflatable or pressure-
activated seals.

a) gaskets utilising an auxiliary sealing pressure shall not be regarded as being part of the locking elements;

b) persons shall not be endangered during the build-up, release or unintended loss of the auxiliary sealing
pressure;

¢) gaskets shall only be pressurised when the locking element has reached its fully engaged position;

d) the valve allowing pressurised fluid to enter the vessel shall only be opened after the sealing pressure of the
gasket has reached its design value;

e) during the door opening process, the signal “pressure venting valve open, vessel depressurised” (e.g. from the
two pressure sensors) shall initiate the step “release auxiliary sealing pressure” before the cover or door is
unlocked;

f) a device shall be fitted such that if the door seal pressure falls below the minimum pressure specified by the
manufacturer, then:

— entry of fluid into the vessel shall be prevented, and;

— the operation shall abort and be brought to a safe state, and;
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— a fault condition shall be indicated, and;
— the door shall remain closed, and;

— no hazard shall be caused.

C.5.74 Testing

The functions according the requirements of this standard shall be tested within the final test of the pressure vessel
at the manufacturers. If it is not possible it shall be tested in the installed conditions of the pressure vessel before
being put into service.

All quick opening and closing devices used in series production vessels shall be subject to a model acceptance
procedure.

In the case of quick opening and closing devices not using a model acceptance procedure and used in one off
vessels, they may be only used subject to a design review and functional test prior to operation.

C.5.7.5 Marking

Each device shall be marked with the following information:
a) Identification of the manufacturer,

b) Identification of the device,

¢) Identification of limitation of operating parameters and temperatures.

C.5.7.6 Operating and maintenance instructions

The manufacturer shall compile, and hand over to the purchaser/user, operating and maintenance instructions for
operating personnel.

These instructions shall contain at least the following information:
— The service/maintenance-intervals. These shall be specified and observed.
— That the user shall keep maintenance records.

— Checks of the closing mechanism with regard to deformations, wear, damage etc. and indications on the
replacement of worn parts that may become necessary.

— That where necessary, the manufacturer shall prescribe measures and, if required, also tolerances. The
replaceable parts subject to wear shall be clearly identified in the maintenance manual with their designation
and materials specifications, to be in compliance with type examination or approval.

— That other materials may be used only after prior consultation with the manufacturer of the quick opening and
closing device and after due consideration of the special operating conditions.

— That operating personnel shall be given adequate instructions and training for safe operations.

— That the operating instructions shall be set out in printed form and shall be available on the site where the
vessel is operated.
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Annex D
(informative)

Leak Testing

D.1 General

Criteria for the selection of a suitable leak testing method are given in EN 1779:1999. Bubble test is specified in
EN 1593, helium test in EN 13185, and pressure change testin EN 13184.

Any low pressure leak test should be carried out prior to any hydrostatic pressure test.

D.2 Leak testing personnel

Personnel performing leak testing should be qualified in accordance with EN 473:2008.
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Annex E
(informative)

Acoustic emission

E.1 General

The acoustic emission technology, as described in this annex, is not intended as a replacement of the mandatory
testing and examination requirements but as a complementary measure for pneumatic test and combined
hydrostatic/pneumatic test.

The method may be applied to pressure vessels of simple geometry, e.g. spheres and cylinders with dished or flat

ends and should not be used for pressure vessels with discontinuities and pressure vessels with joggle joints
and/or welds on backing strips.

E.2 Useful standards

The following standards apply to acoustic emission:

EN 1330-9 Non-destructive testing — Terminology — Part 9: terms used in Acoustic Emission testing
EN 13554  Non-destructive testing — Acoustic Emission — General principles

EN 13477-1 Non-destructive testing — Acoustic emission — Equipment characterisation — Part 1: equipment
description

EN 13477-2 Non-destructive testing — Acoustic emission — Equipment characterisation — Part 2: verification of
operating characteristics

EN 14584  Non-destructive testing — Acoustic Emission — Acoustic emission during proof testing

E.3 Acoustic emission personnel

Personnel performing acoustic emission should be qualified to EN 473:2008.

E.4 Additional requirements

The preparation, test performance and reporting should be performed according to EN 14584. The number of the
sensors should be sufficient to achieve 100 % volumetric monitoring of the tested pressure equipment.

The pressurisation rate should not exceed 1 % of the maximum test pressure per minute.

The measurement should be continued also during the depressurisation till the pressure P, for the visual inspection
of the pressure equipment is reached.
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Table E.4-E.1 — Values of K (for the determination of the maximum allowed sensor spacing)

Yield strength (MPa)
275 to 355 > 355

K-value 12dB 6 dB

NOTE 1 For material groups 8, 9, 10 and 11 the K-values have to be specified within a written pracedure (based on the data
base or laboratory test).

NOTE 2  For repetition tests and the second loading of the pressure vessel the K-value should be increased by 6 dB.
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Annex F
(normative)

Inspection and testing of pressure vessels or parts subject to creep

F.1 General

For vessels or vessel parts subject to creep, Quality Level B of EN ISO 5817:2007 is the reference quality level for
maximum allowable imperfection in these areas. The absence of surface imperfections (no undercut, no root
concavity and no lack of penetration) and the necessity of smooth transitions are essential. Similarly, shape
imperfections, such as peaking, may be critical and the manufacturing tolerances specified in EN 13445-4:2009
shall be respected. In particular, the maximum peaking of EN 13445-4:2009 or the value permitted by the design
methods of EN 13445-3:2009 shall not be exceeded.

Extent of Non-Destructive Testing (NDT) of this annex is based on the general requirements of testing sub-groups
1c and 3¢, as defined in Table F.2-1.

If lifetime monitoring is a design option, any procedure for control and testing shall be part of the Instructions for
use prepared by the manufacturer.

NOTE Supplementary tests may also be prescribed by the manufacturer. These tests will be specified in the Instructions
for use.
F.2 Extent of inspection and testing

In addition to the requirements of 6.6.2, all areas subject to creep shall be inspected by NDT, according to the
following Table F.2-1.
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Table F.2-1 — Extent of non-destructive testing

TYPE OF WELD TESTING | EXTENT FOR TESTING
GROUP
1c | 3c
EXTENT FOR PARENT
MATERIALS
11010 1.1,1.2,
8.1,8.2,
9.1,9.2,10
Full penetration 1 Longitudinal joints RTor UT 100 % 25 %
butt weld MT or PT 25 % 25 %
2a Circumferential joints on a shell RTorUT 100 % 25 %
MT or PT 25 % 25 %
3a Circumferential joints on a nozzle di > 150 RTorUT 100 % 25 %
mm or e> 16 mm MT or PT 25% 25 %
4 Circumferential joints on a nozzle RTor UT 25 % 25 %
di<150 mmand e <16 mm MTor PT 100 % 25%
5 All welds in spheres, heads and hemispherical heads | RT or UT 100 % 25 %
to sheils
MT or PT 25 % 25%
6 Assembly of a conical shell with a cylindrical RTor UT 100 % 25%
shell without a knuckle (large end of the cone) ™9 MT or PT 100 % 100 %
7 Assembly of a conical shell with a cylindrical RTor UT 100 % 25 %
shell without a knuckle (small end of the cone) MT or PT 25% 25 %
Assembly of a flat head |9 With full penetration RTorUT 100 % 25 %
or a tubesheet, with a MT or PT 100 % 25 %
cylindrical shell
Assembly of a flange or a
collar with a shell
Assembly of a flange 12 With full penetration RTor UT 100 % 25 %
or a collar with a nozzle MT or PT 25 % 25 %
Nozzle or branch - 15 With full penetration di> 150 mmor e > 16 mm RT or UT 100 % 25%
MT or PT 100 % 25 %
16 With full penetration di < 150 mm and e < 16 mm. RTor UT 100 % 25 %
MT or PT 100 % 25 %
Tube ends into tubesheet | 20 MT or PT 100 % 25 %
Permanent attachments d 21 With full penetration RTor UT 259% 9 25 %
MT or PT 100 % 100 %
Pressure retaining areas | 22 MTor PT 100 % 100 %
after removal of
temporary attachments
Cladding by welding € 23 MT or PT 100 % 100 %
Repairs 24 RTor UT 100 % 100 %
MT or PT 100 % 100 %

# See Figure 6.6.2.3

® RT= Radiographic testing, UT = Ultrasonic testing, MT = Magnetic Particle testing, PT= Penetrant testing
° Percentage in the table refers to the aggregate weld length of all the nozzles see 6.6.2 b)

4 No RT or UT for weld throat thickness < 16 mm

€ Volumetric testing if risks of underclad cracking due to parent material or heat treatment
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F.3 Performance of NDT and acceptance criteria
Table F.3-1 shows the method, characterisation and acceptance criteria. This table is based on EN 12062:1997.

Table F.3-1 — NDT methods, techniques, characterisation, acceptance criteria for vessels and parts
subject to creep

NDT Methods Techniques Characterisation Acceptance Criteria
(abbreviations)

Visual inspection (VT) EN 970:1997 EN ISO 5817:2007 EN I1SO 5817:2007
(surface imperfections) | (surface imperfections
Acceptance level B) °

Radiography (RT) EN 1435:1997 class B | EN 12517-1:2006 and | EN 12517-1:2006
additional Table 6.6.4-1 | Acceptance level 1 +
Table 6.6.4-1
Ultrasonic Testing(UT) EN 1714:1997 at least |EN 1713:1908° EN 1712:1997
Class B? Acceptance level 2 +
no planar imperfections
accepted
Penetrant Testing (PT) EN 571-1:1997 + EN 1289:1998 EN 1289:1998,
testing parameters of Acceptance level 1

EN 1289:1998, Table
A.1 - Acceptance level

1
Magnetic Particle Testing | EN 1290:1998 + EN 1291:1998 EN 1291:1998,
MT) testing parameters of Acceptance level 1

EN 1291:1998, Table
A.1 - Acceptance level
1

“ For thickness > 100 mm, Class C or D is required.
® EN 1713:1998 is a recommendation only.
° Additional requirements for the following imperfections:
- stray arc (601) — removal plus 100 % MT or PT to ensure no imperfection;
- spatter (602) — weld spatter shall be removed from all pressure parts and load carrying attachment welds.
Isolated non systematic spatter is permitted on components made of group 1 materials;
- torn surface (603), grinding mark (603), chipping mark (605) shall be ground to provide a smooth transition;
- underflushing (606) shall not be permitted. Any local underflushing shall be related to design characteristics
(calculated thickness + corrosion allowance).

F.4 Records

In addition to the requirements of 12.3, for vessels or parts designed for creep, all NDT records shall be retained for
the whole design life of the vessel.
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Annex G
(normative)

Inspection and testing of pressure vessels subject to cyclic loads

G.1 General

To avoid fatigue damage in case of cyclic loading, more severe inspection and testing requirements are needed for
critical areas of the pressure vessels, i.e. areas that can limit the lifetime of the vessel for 7, > 500 full range or

equivalent pressure cycles (See EN 13445-3:2009, Clause 17.2.16 or 18.10.5 for definition of critical areas).

To reflect this, Quality Level B of EN ISO 5817:2007 is the reference quality level for maximum allowable welds
imperfections in these critical areas.

For cyclic loaded vessels the absence of surface imperfections (no undercut, no root concavity, no lack of
penetration for full penetration welds) and the necessity of smooth transitions are essential. Only smooth transitions
are allowed, see EN 13445-3:2009, Figure 18-7.

Similarly, shape imperfections such as peaking are absolutely critical and the maximum permissible peaking of
EN 13445-4:2009, Clause 5.4 4 or the value permitted in the fatigue analysis of clauses 17 and 18 of EN 13445-
3:2009 and referred to below, shall not be exceeded.

These testing requirements are in addition to the general vessel testing requirements based on the vessel testing
groups 1,2 or 3.

All critical areas shall be clearly designated in the design documentation, see EN 13445-3:2009 and Clause 5 of
this Part.

G.2 Extent of inspection and testing

In addition to the requirements of 6.6.2, all critical areas shall be 100% inspected, visually and by NDT, for both
surface and volumetric imperfections (6.6.3.3 and 6.6.3.4).

G.3 Performance and acceptance criteria

Table G.3-1 shows the method, characterisation and acceptance criteria. This table is based on EN 12062:1997.
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Table G.3-1 — NDT methods, techniques, characterisation, acceptance criteria for critical areas of cyclic

NDT Methods
(abbreviations) Techniques Characterisation Acceptance Criteria
Visual inspection (VT) EN 970:1997 EN ISO 5817:2007 EN ISO 5817:2007 °

(surface imperfections)

(surface imperfections
Acceptance level B)

Radiography (RT)

EN 1435:1997 class B

EN 12517-1:2006 and
additional Table 6.6.4-1

EN 12517-1:20086,
Acceptance level 1 +
Table 6.6.4-1

Ultrasonic Testing(UT)

EN 1714:1997 at least
Class B?

EN1713:1998°

EN 1712:1997
Acceptance level 2 +
no planar imperfections
accepted

Penetrant Testing (PT)

EN 571-1:1997 +
testing parameters of
EN 1289:1998, Table
A.1-Acceptance level 1

EN 1289:1998

EN 1289:1998,
Acceptance level 1

Magnetic Particle Testing
(MT)

EN 1290:1998 +
testing parameters of
EN 1291:1998, Table
Al -

Acceptance level 1

EN 1291:1998

EN 1291:1998,
Acceptance level 1

2 For thickness > 100 mm, Class C or D is required.

® EN 1713:1998 is a recommendation only.
° Additional requirements for the following imperfections:
- stray arc (601) — removal plus 100 % MT or PT to ensure no imperfection;
- spatter (602) — weld spatter shall be removed from all pressure parts and load carrying attachment welds.
Isolated non systematic spatter is permitted on components made of group 1 materials;
- torn surface (603), grinding mark (604), chipping mark (605) shall be ground to provide a smooth transition;
- underflushing (606) shall not be permitted. Any local underflushing shall be related to design characteristics
(calculated thickness + corrosion allowance).

G.4 Technical documentation, additional requirements

The supporting detailed construction drawings are required to clearly locate the critical areas identified in the
design fatigue analysis. In addition, the maximum permissible peaking and other critical imperfections shall also be

given in the drawings.

A test report shall prepared documenting the measured values of peaking and other critical imperfections identified

on the drawings.
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Annex H
(informative)

Declaration of compliance with this standard

MANUFACTURER'S DECLARATION OF COMPLIANCE FOR DESIGN,
MANUFACTURE AND INSPECTION OF PRESSURE VESSEL N°

Document

Pressure vessel

Description

Volume (L)
Maximum allowable pressure (bar)

Maximum allowable temperature (°C)

Category
Conformity assessment module used
General arrangement drawing N°

Year of manufacture

Safety valves
Capacity

Set pressure

Minimum allowable temperature (°C) Date

Contents

Corrosion allowance (mm)

DESIGN

Responsible Authority Name
Address

Design approval

Type approval certificate

Identification number

Number

Date

Number

Date
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MANUFACTURE AND INSPECTION

Responsible Authority Name
Address
Identification number
Certificate Number
Date
QUALITY SYSTEM
Responsible Authority Name
Address

System assessment certificate

Identification number

Number

Date

VERSION OF EN 13445 USED

Year of issue:

2008

Latest amendment/issue included

The undersigned declares that the design, manufacture and inspection of this pressure vessel is in

compliance with the requirements of EN 13445

Company stamp:

Signature :

Figure H.1 — Declaration of compliance by the manufacturer
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Annex |
(informative)

Specific tests during construction to assist in-service inspection

.1 General

This annex provides guidance on tests which may be made during fabrication to provide baseline data for
inspection in service. It should be considered in conjunction with Annex M of EN 13445-3:2009.

.2 Metallographic investigation

Metallographic investigation of welded joints and base material may be used to record the initial material structure
and to be able to assess material ageing at future inspections. The following requirements apply:

— Replicas should be performed at the end of the fabrication process (after all heat treatments, welding, etc);

— Number and extent of replicas should be representative of the critical regions for creep damage, e.g. welds
operating at high stress and temperature;

— Replica locations should include base material, HAZ and welded material. Areas of larger stress and
temperature should be preferred;

— Replicas should be stored in a proper way and kept for the whole life of the vessel.

.3 Hardness measurements

Hardness measurements of welded joints and base material may be used to record the initial material condition
and to be able to assess material ageing at future inspections. The foliowing requirementis appiy:

— Hardness measurements should be performed at the end of the fabrication process (after all heat treatments,
welding, etc);

— Number and extent of hardness measurements should be representative of the size and complexity of the
pressure vessel, and the critical zones for creep damage;

— Hardness records should be stored in a proper way and kept for the whole life of the vessel.
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1.4 Dimensional measurements

High precision diameter measurements of creep designed components may be taken during fabrication to assess
the evolution of creep deformation.

The precision on the measurement of diameter should be as follows:

— Diameter up to 100 mm 0,01 mm
— 100 < Diameter £ 500 mm 0,02 mm
— 500 < Diameter £ 1000 mm 0,05 mm
— Diameter > 1000 mm 0,1 mm

Measurements of circumference or other key dimensions may also be taken.
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AnnexY
(informative)

Differences between EN 13445-5:2002 and EN 13445-5:2009

The 2009 edition of EN 13445-5 contains the 2002 edition of the standard and all Amendments and corrections
issued in the meantime.

The most important changes include:

— Adaptation of the determination of the test pressure for the standard hydrostatic test:

— conditions where a direct determination is possible;
— methodology to determine the test pressure when a direct determination is not possible;

— situations where the test pressure exceeds the maximum pressure for testing load cases of certain parts
of the vessel. In case of reduction of the test pressure, then additional tests may be required.

— Addition of specific requirements for vessels (or vessels parts) subject to creep:
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— information in the Technical Documentation (Clause 5);

— testing groups 1c and 3c (Clause 6 and Annex H);

— determination of the test pressure (Clause 10);

— specific tests during construction to assist in-service inspection (Annex I).

Clarification of testing conditions of welded joints: normal joints for which current testing requirements of
Table 6.6.2-1 apply and other joints such as single run welds from one side. For the latter, additional NDT is
necessary. Alternatively this additional NDT may be replaced by a pressure test at higher pressure defined in
10.2.3.3.1.

Specific provisions for vessels (or vessel parts) designed according to Design by analysis — direct route of
Annex B of EN 13445-3:2009 or designed according to the alternative route for steels of Clause 6.3 of
EN 13445-3:2009: only testing group 1 is permissible; Annex A (Serially produced pressure vessels) is not
applicable.



Annex ZA
(informative)

CTB EN 13445-5-2009

Relationship between this European Standard and the Essential
Requirements of the EU Pressure Equipment Directive 97/23/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association to provide a means of conforming to Essential Requirements of the New
Approach Pressure Equipment Directive 97/23/EC.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this standard
given in Table ZA.1 confers, within the limits of the scope of this standard, a presumption of conformity with the
corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Pressure Equipment Directive

97/23/EC
Clausec(;):: iust :\Ia use(s) E::::::l!eREez: il:);t?\:t;if‘iz?\)l: ' Qualifying remarks/Notes
97/23/EC

4 3.1 Manufacturing procedures

5 3.3 b) Technical documentation

6.2 3.1 Manufacturing procedures and construction
drawings

6.3 3.1.5 Material traceability

6.4 3.1.1 Preparation of the component parts

8.5 312 Permanent joining

6.6, Annex A, Annex F,[3.1.3 Intemnal and surface defect

Annex G

8.7 3.1 Destructive testing

6.8 3.1.4 Heat treatment

7 3.1 Manufacturing procedures

10 3.2 Final assessment

10.2.1, Annex A, Annex F, | 3.2.1 Final inspection

Annex G

1022 321 Review of documentation

10.2.3 322 Proof test

11 3.3 Marking and labelling

12 3.3b) Documentation

Annex C 25 Draining and venting

C2,C3andC4 24 and 25 Means of examination

C5 2.3 Provisions to ensure safe handling and
operation

C5 2.9 Provisions for filling and discharge

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within the

scope of this standard.
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M
[2]
(3]
[4]
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Mpunoxenue A.A
(cnpaBouHoe)

MNMepeBon eBponeickoro ctaHaapta EN 13445-5:2009 Ha pycckui A3bIK

1 O6nacTb npuMeHeHus

[laHHan 4acTb HaCTOsLLEro eBPOMEencKoro cTaHaapTa onpeaernseT NPOBEPKU U UCMbITAHUA COCYAOB,
pabotalowmx noa AaBneHueM, UHAMBMAYaNbHOrO U CEPUIAHOTO NPOM3BOACTBA, U3TOTOBMEHHBLIX U3 CTanel B
cootseTcTBuM ¢ EN 13445-2:2009, npn ycrnoBuv npeuMyLLeCTBEHHO HELIMKITMHECKOA IKCnnyaTauun (Hanpu-
Mep, cocyabl, UCMbIThIBalOLWKUE B MnpoLiecce akcnnyatauun meHee 500 MOMHbLIX 3KBUBANEHTHLIX LMKIOB U3-
MEHeHUA AaBneHus).

Ocob6ble NONoXeHUsi OTHOCUTENbHO LMKNUYeckol akcnnyatauuu npusegeHsl B EN 13445-3:2009 u B
npunoxeHun G HaCTOALWEro craHaapTa.

Ocobble NonoxeHWs Ans CocyfoB Unu Yactei cocyaos, paboTaiowmx B AManasoHe nonayyYectu, npu-
BeAeHbl B pasgenax 5, 6 u 10, npunoxerusix H u | HacToswero ctaHgapTa.

MNpumeyaHue — O643aHHOCTU CTOPOH, Y4aCTBYIOIMX B NPOLIGAYPAX OLIEHKW COOTBETCTBMS, NPUBEAEHbI B [AUpekTu-

Be 97/23/EC. PykoBoasLume yka3aHusi N0 3TOMY BONPOCY MOXHO HaiTi B CR 13445-7.

2 HopMaTUBHBLI@ CChINIKN

HacToswuuin eBponenckuii cTaHaapT BKMiOYaeT B BUAE AATUPOBAHHBLIX UNU HEAATUPOBAHHLIX CChINOK
MOMNOXEeHUs1 ApYrux nybnukauuii. OTW HOpMaTUBHbLIE CCLINIKU NPUBOAATCA B COOTBETCTBYIOLMX MECTaX Tek-
cTa, a nybnukauum nepeumcnsioTes Huxe. B criyyae aatmpoBaHHbIX CChINOK nocneaylowme U3MEeHeHUs! Unu
nepecMoTpbl NMBLIX U3 3TUX MyBnMKaLuiA NPUMEHSIOTCS K AaHHOMY EBPONENCcKOMY CTaHAapTy, TONMbKO eCru
OHW BKMIOYEHbI B HEr0 MyTeM U3MEHeHWs unu nepecmoTpa. B cnyyae HeaaTUPOBaHHLIX CCbINOK AEHCTBYET
riocrneaHee uaaaHue nybrivkaumu, Ha KOTOpYlo caenaHa ceblfika (BKnoYas U3MEHeHUs1 U AONONHEHUsT).

EN 287-1:2004, EN 287-1:2004/A2:2005 KanuduvkaLunoHHble UCTIbITaHWUA CBapLuMkoB. CBapka nnae-
nexuvem. Yacts 1. Ctanu

EN 473:2008 Hepaspywatowmii koHTponb. KBanudukaums v ceptudmkauua nepcoHana no Hepaspy-
WwatoweMy koHTponio. O6Lue npuHUUNBGI

EN 571-1:1997 KoHTponb HepaspyLuaioLwuil. KanunnsipHblii koHTponb. YacTb 1. Obwume npyuHLUMnbI

CEN/TS 764-6:2004 O6opynosaHue, paboTariollee nog AasneHueMm. Yactb 6. CTpykrypa u cogepxaHue
MHCTPYKUMIA NO 3KCnnyaTauum

EN 583-4:2002, EN 583-4:2002/A1:2003 HepaspylualolLuii KoHTponb. YNbTpassykoBoW meTtof. Yactb 4.
KoHTponb HeogHOPOAHOCTEN NepneHanKynsapHO NOBEPXHOCTH

EN 895:1995 PaspyLualolimii KOHTPOrb CBapHbIX COeAUHEHUA MeTannuyeckux marepuanos. lNonepey-
HOE UCTbITaHWe Ha pacTshkeHue

EN 970:1997 HepaspyLuaiowwmii KOHTPOrib CBapHbIX COeAUHEHUIA. BuayanbHbii KOHTPOSb

EN 1289:1998, EN 1289:1998/A1:2002, EN 1289:1998/A2:2003 KoHTponb Hepaspylualowwmii CBapHbIX
coeauHeHWn. KOHTponb cBapHbIX COeAUHEHUA NPOHUKAIOLMMU XUAKOCTAMU. MpaHuLbl 4ONYCTUMOCTU

EN 1290:1998, EN 1290:1998/A1:2002, EN 1290:1998/A2:2003 KOHTponb HepaspyLuaiowmii CBapHbIX
coeavHeHuin. MarHUTONOPOLLKOBbLIN METOA

EN 1291:1998, EN 1291:1998/A1:2002, EN 1291:1998/A2:2003 KoHTponb Hepaspyllaiowmii cBapHbIX
coeauHeHuin. MarHMTonopoLLKOBbLIA MeToA. MpaHuLbl 4ONYCTUMOCTU

EN 1418:1997 lMepcoHan cBapO4YHOro Npou3BOoAcTBa. McCnbiTaHuA KBanudUKaLMOHHLIE onepaTopos
CBApPOYHbIX MALLMH ANsi CBApKV NMaBNeHUEM U MalLMH Ans KOHTAKTHOW CBapku NpY NpoBeAeHUH NONHOCTLIO
MEXaHM3UpPOBaHHON M aBTOMaTU3MPOBaHHON CBapku METaIMYECKMX MaTepuanos

EN 1435:1997, EN 1435:1997/A1:2002, EN 1435:1997/A2:2003 KoHTponb HepaspylualoLwuii CBapHbIX
coeavHeHui. Paguorpaduyeckuii KOHTPONb CBApHbLIX COSAWHEHU, BbINONHEHHbIX CBApKOW NraBneHnem

EN 1712:1997, EN 1712:1997/A1:2002, EN 1712:1997/A2:2003 KoHTponb Hepaspyluaiowmii cBapHbIX
coeAvHeHui. YNbTpa3ByKOBOA MeToA. 'paHuLibl AOMYCTUMOCTH

EN 1713:1998, EN 1713:1998/A1:2002, EN 1713:1998/A2:2003 KoHTponb Hepaspyllaiowmii cBapHbiX
COoeAvHEeHuUiA. YNbTpa3BykoBoil MeToA. Knaccudukauus aecdektoB cBapHbIX LWBOB

EN 1714:1997, EN 1714:1997/A1:2002, EN 1714:1997/A2:2003 KoHTponb Hepa3spyliaiowmii cBapHbIX
coeAuHeHUiA. YNbLTpa3ByKOBO MeToq

EN 1779:1999, EN 1779:1999/A1:2003 KoHTponb Hepaspywaiowmit. UcnbitaHue Ha yTeuky. Kputepun
Bbi6opa MeToga u cnocoba KOHTponA
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EN 12062:1997, EN 12062:1997/A1:2202, EN 12062:1997/A2:2003 KoHTponb HepaspyLualowmii cBap-
Hbix coeauHeHuid. Oblme TpeboBaHus Ans MeTannoB

EN 12517-1:2006 KoHTponb HepaspyLlalowmii cBapHbIX LWBOB. Paauorpaduyeckuini metoa. MpaHuubl
OOMyCTUMOCTH

EN 13445-1:2009 Cocyabl, paboTalowme nog AaeneHnem, 6es orHeBoro noasofa Tennotbl. Yactb 1.
O6Lume noroxeHus

EN 13445-2:2009 Cocyael, paboTalowme nog AasneHnem, 6es orHesoro nogsofa Tennotbl. Yactb 2.
Matepuanbl

EN 13445-3:2009 Cocyapl, paboTatowme nop aaeneHuem, 6es orHeBoro nogsopa Tennotbl. YacTb 3.
lMpoekTuposaHue

EN 13445-4:2009 Cocygel, paboTalowme nog aaeneHnem, 6es orHeBoro nogsofda Tennothl. Yactb 4.
WaroTosneHue

EN 1SO 4063:2000 Csapka 1 cMmexHble npoueccsl. HomeHknaTypa npoLieccoB M CCbINOYHbIX HOMEPOB
(1ISO 4063:1998)

EN 1SO 5817:2007 Csapka. CTbIKOBbIE LUBbI MPW CBapKe NMNaBreHWeM CTanew, HUKens, TUTaHa U ux
cnnaeos (Kpome Ny4eBol cBapku). YpoBHU KavecTBa B 3aBUCUMOCTU OT gedpexTos wea (MCO 5817:2003)

EN ISO 6520-1:2007 Knaccucukauusi reometTpu4eckux napaMeTpos AedeKToB B MeTannM4yeckux ma-
Tepuanax. Yacts 1. Ceapka nnasneHuem (ISO 6520-1:2007)

3 TepMUHbLI ¥ onpeaeneHun

B HacTosLleM eBponeinckom cTaHgapTe NPUMEHSIIOT criefytolne TEPMUHbI U onpeaeneHus:

3.1 oueHka npoekTa (design review): lNpoueaypa, NOCPeACTBOM KOTOPOI M3roTOBUTESb YCTaHaBnuBa-
eT 1 noATBepXaaeT COOTBETCTBUE NpoekTa TpeboBaHUAM HacTosLero ctaHaapTa.

3.2 yrBepxaeHue npoekta (design approval): MNpouenypa, nocpeaACTBOM KOTOPOA OTBETCTBEHHbIN Op-
raH ycraHaBnuBaeT U NoATBEpXAaeT COOTBETCTBME NpoekTa TpeboBaHMsM HaCTOSLLEro cTaHaapTa.

3.3 rpynna ucnbiTaHui (testing group): Mpynna, koTopas onpeaensieT COOTBETCTBYIOLUWA YPOBEHb He-
paspywatoero koHTpons (HK) ceapHoro wea.

MpumeyaHne — MIMeloTcs YeTkbipe rpymnbl UCTIbITAHUA.

3.4 koHTpOnb (inspection): Nccnenoratenbckan AenaTenbHOCTb, NO3BONSAIOLLAA OLIEHUTb COOTBETCTBUE
cocyaa, pabotaiowero nog AasneHNeM, TEXHMYECKUM YCNOBUAM.

MNpumeyaHue — 310 MacluTabHas aesTenbHOCTb, ocyulecrenaemMan B OCHOBHOM npoussoguTeneM Bo BpeMsi Npoek-

TUPOBaHUSI, U3rOTOBINEHUSA U UCTIbITaHUs 06opyzioBaHMA. OHa MOXET ObiTb 4ONONHEHA KOHTPONEM APYrMMU CTOPO-

HaMu. KOHTpOﬂb BKMO4aeT OLeHKY UCnbITaTenbHON AATeNbHOCTU.

3.5 ucnbitanun (testing): Mpoueaypa, ucnonbayeman Ans NOATBEPXAEHUS COOTBETCTBUA COCyAa Tex-
HU4eCKUM TpeboBaHWAM HacTosILLEro cTaHaapTa NocpeacTBOM OaHOro unu 6onee UCNbITaHUA.

3.6 Texnmnyeckan cneumndmxauma (technical specification): TexHuyeckue faHHble, BKNloYaeMble B 3a-
ka3 unu obsasarenbHble AnA cocyAoB, paboTalowmx noa AaBieHMEM U OXBaTLIBAIOWUX Takue a5IeMEeHTbI, Kak
npasuna u Tpe6oBaHUA KOHKPETHOTO NONL30BaTENS.

3.7 pemonT (repair): lNpouecc ycTpaHeHUs1 cocToAHUM NGO B OCHOBHOM Matepuarse, nu6o B cBapHOM
wee B Lenax obecneyeHus cobnogeHnsa HacTosLiero craHaapTa.

Mpumeyanune — Cnepayiowume onpefeneHusi NOMHOCTBIO OTHOCATCA K CEPUIHO NPOM3BOAVMBIM cocyaiam, paboTaio-

WuM noa AaBneHneM, Kak onmcaHo B NPUNOXeHun A.

3.8 cepuitHoe npoussoacTeo (serial production): UsrotoeneHne oauHaKoBbIX COCYI0B WU feTanewn,
KOTOpble BMOCNeACTBUW COEQUHSAIOTCHA AN NMOMyYeHUs NMONMHOro COocyfda M KOTOpble M3rOTaBnMBAlOTCA MO
eavHoin OTBepXAEeHHON MOOEenu C UCMoNb3oBaHMEM OAWHAKOBOrO NMPOW3BOACTBEHHOIO MpoLiecca, BKAIO-
YalolLero HenpepbIBHbI NPOLECC U3FOTOBIEHUS.

3.9 HenpepbIBHLIA Npouecc usrotoBneHuAa (continuous fabrication process): Npouecc, B KoTopom
CBapKka OCHOBHbIX CBapHbIX LLIBOB U TOPLIOBbIX CBApPHbIX COEAUHEHU B OCHOBHOM NPOUCXOAUT HENPEPLIBHO.

Mpumeyanne — OCTaHOBKU UMK NMOMOMKY, TpebylolMe nepeHanagkM CBapOyYHbLIX arperatoB u/unu o6opyaoBaHus

HK, cocraensioT HapyleHue HenpepbiBHOCTU. PerynupoBky CBApOYHOrO arperata B pamKax OrpaHU4eHWiA TeXHO-

norun ceBapku He cHUTAIOTCA nepeuanan.xoﬁ CBapo4HoOro arperara.

3.10 npuemka moaenm (model acceptance): Mpoueaypa, KOTOpas ycTaHaBnMBaeT U NOATBEpXKAaeT TO,
uYTO penpe3eHTaTUBHaA BbLIOGOpka mpoaykuuu (NPOTOTUN cocypa/aetanu) cooTBeTCTBYET TpeboBaHusM Ha-
CTOALLEro CTaHaapTa B OTHOLLUEHUM NPOEKTUPOBAHUA, U3TOTOBNEHUS U UCTIbITAHNIA.

I'IpumeanMe - aneMKa MoJenu npoBoAuUTCH U3rotosuTeneMm UNU OTBETCTBEHHbIM OpraHOM B 3aBUCUMOCTU OT

Bbl6p8HHOr0 MOAYNA OUEHKU COOTBETCTBUS.
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3.11 nporoTun cocypna/aeranm (prototype vessel/part). MepBblit UNK penpeaeHTaTUBHLIA NpUMep ce-
pum cocyaoB, paboraiowmx nog AaBneHmem/yacren, OXBa4eHHbIX NPUEeMKON Mogernu.

3.12 naptusa cocypos (batch of vessels): Yactb cepum, y KOTOpOI CBapka OCHOBHbIX CBapHbIX coeau-
HEeHUii U TOpLIOBbLIX CBApHbIX COeAUHEHUIA BLINOMHEHA B OCHOBHOM HenpepbiBHO.

MpumeyuaHue — MNepepbiB B NpouM3BoACTBE COCYAO0B Gonblue Tpex AHel noapsaa Tpebyer oboaHaueHUs HOBOWA NapTUM.

3.13 cmena (shift): Mepuon BpemeHu B cyTkax, B Te4eHWe KOTOPOro onepaTop Mrv onepaTopbl CBapku
OCTalTCA NPEeXXHUMMW.

4 BbinonHeHue KOHTPOJISi U UCNbITAHUMN

4.1 O6wue NONoOXeHus

Kaxabii oTAenbHbIiA Cocyq, IOMKEH NPOXOAUTL KOHTPOSb B XOZ4E COOPYXXEHWSl U MO €ro 3aBepLUCHUM.
KoHTponb BbINOMHAETCS B Liensix obecneveHns COOTBETCTBUA KOHCTPYKLMM, MaTepuanos, NPOUSBOACTBA U
UCTIbITaHWIA BO BCEX OTHOLLEHUsIX TpeGoBaHWUAM HacToswero ctaHaapTa. [omkHO GbiTb NOArOTOBNEHO AO-
KyMeHTanbHOe NoATBepXaeHue Ansi NPOBEePKX BbINOMHEHNS AaHHOTO TpeGoBaHuA.

4.2 Kontponn

KoHTponb oCyllecTBNsieTCs U3rotoBUTENEM Ans NpoBepkn cobniogeHns scex TpebosaHnii HacToALWEro
cTaHpgapTa. YpoBeHb Hepaspyuwatowlero koHtpons (HK) aomkeH saBuceTb OT rpynnbl UCNbITAHUMA, KaK onu-
caHo B 4.3.

4.3 Hepaspywaiowmit koHTpons (HK)

Tun n o6beM Hepaspyllialolero KOHTponA cocyaa, paboTaiowero noa AaBneHUeM, AOMKHbI OCHOBbI-
BaTbCA Ha rpynne MCMbITaHWA UNKU COMeTaHUM rpynn UCNbITaHWUKA, koraa 3To AonyckaeTtcs B 6.6.1.1.2 (cm.
Tabnuupl 6.6.1-1 n 6.6.2-1).

5 TexHuuyeckas AOKyMeHTauumnA

5.1 O6wume nonoxeHun

UarotoeuTenb cocyaa OOIMKEH 3a00KyMEHTUPOBATL ANIEMEHTHI, MEPEYNCTIEHHbIE B 5.2, KOTOPLIE AOSDKHbI
6bITb PACCMOTPEHbI B COOTBETCTBUM C 5.3 A0 Hauana UsroToBreHus1.
MaroToBuTenb AOMKeH yKa3aTb, Kakue cocyabl OXBavyeHbl OMHAKOBOM NPOEKTHOW JAOKyMEeHTaLuei.

5.2 UHdbopmMaLus, kKoTopas AOMKHA COAEPXAaTbCA B TeXHUYECKOU JOKYyMEHTaLumn

[ns uenei HacTosLero ctaHgapTa crefylolme Buabl 4OKYMEHTOB cYMTaloTCA HeobxoauMoii TexHuqe-
CKOI [OKYMEHTaLMWen.

5.2.1 Obuwee onucaHue cocypa, paboTalowero noa gasneHMemM
a) HassaHue usrotoButens cocyaa v cybnoapsaqnkos, €Crnu NpUMEHUMO.
b) MecTononoxeHue/s n3rotoBuTens cocyaa u cyonoapsaa4vkoB, €Cnv 310 NPUMEHVMO.
¢) JJOKYMEHT C ONUCaHWEM NPOEKTHbIX AaHHbIX U OCOGEHHOCTEN, KOTOPLIA OXBaThIBAET.
1) MakcumanbHoe U MUHUManbHOe AOoNyCTUMOE AaBneHue, pacyeTHoe AaBrieHue U UcnbiTaTenbHoe
AasrieHue B 6apax Aans kaxaoi kamepbl (BakyyM CO 3HAKOM «MUHYC»);
2) BMECTVMMOCTb B NUTPax Ka)KA0N Kamepbl;
3) makcMmarbHy0 U MUHAMANBLHYIO PacyeTHYI0 Temneparypy,;
4) xapaKkTtep U MecCTOMosIOXeHMe MapKUpoBKM cocyaa, paboTalowero nog AasneHuem, Tabnuuku c
NacrnopTHbIMU AaHHLIMU UMK LUTaMNa;
5) rpynny XuakocTw;
6) ecnu cocya nNpeaHasHaueH Ans yeTanocTu B COOTBETCTBUM ¢ pasaenom 17 unm 18 EN 13445-3:2009:
— yuuTbiBaeMble LIUKIUYECKME Harpy3Ku;
— AOMNYCTUMOE KONUYECTBO LIMKIOB;
— COOTBETCTBYIOLLME MECTa YCTanocTu;
7) “crnonb3oBaHHbIA MEeTOA, KOHCTPYMpOBaHWUA, HaNpUMep ecnu cocyf MOMHOCTHLIO UMW YacTUYHO
cKkoHcTpyupoBaH no metoay Design by Analysis — Direct Route cornacHo npunoxeHuio B EN 13445-3:2009
WU CKOHCTPYWPOBaH B COOTBETCTBUM € NYHKTOM 6.3 EN 13445-3:2009;
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8) Ecnu cocyn paboTtaeT B guanasoHe nonsy4vect, crieayoLLyo OONONHUTENbHYO MH(OPMaLIMIO:

— pacyeTHbI cpok cnyx6bl (Hanpumep, 100 000 4) n oxuaaemblin CPOK CryXObl ANs KAXAOro cry-
Yasi Harpysku;

- AeTanu cocyaa, KoTopble NoABepXeHbl Non3y4yecTu;

— 3Ha4yeHue Koa(p(ULMEHTa CHKEHUSI COMPOTUBNEHUS MON3Y4YeCcTU LUBA, UCMONb3oBaHHOe ANA
Ka)XAoro cBapHOro coefiMHeHUs, NoABEPXXEHHOro Norn3y4yecTy;

— NPUMEHSETCS UMK He NPUMEHSAETCA KOHTPOIb B TEYeHUe cpoka crnyX6bl, kak onpeaeneHo B pas-
Aene 19 EN 13445-3:2009.

5.2.2 KoHuenTyanbHble KOHCTPYKTOPCKME U C6OpOYHbIe YepTeXu

BbinonHsAeMblii NPOM3BOAMTENEM aHamnW3 ONacHOCTEN C BbISBNIEHUEM TEX, KOTOpble NPUMEHUMBI K CO-
cyaam, pabotaiolwmm nog AaBneHMeM, BClieACcTBUE BO3OEACTBUS AaBreHWs, [OMKEH ObiTb 3a80KyMEHTUPO-
BaH U GbITb AOCTATOHHO NOAPOGHBLIM.

JomxkHa 6biITb NpegocTaBneHa noapobHas MHGOpPMaLMs O KOHUENTyanbHOM NpoekTe, BKMoYasa NpuHS-
Tble MeToabl paspaborku, kputepun 3dhdheKTMBHOCTM M COOpOYHbIe YepTeXxxu. PykoBoACTBO O NoApoGHbLIX
pa3MepHbIX AaHHbIX, KOTOpble A0MKHbI GbITh NpeAoCcTaBneHb!, NPUBEAEHo B NpunoxeHun B. Takke fOMmMKHbI
cofepxaTbCA TeXHosoru4yeckue Cxembl, ysrbl WM Apyrve AaHHble, UMeloline oTHOLeHWe K KoHuenTyanb-
HOMY NPOEeKTY.

5.2.3 OnucaHus M nNoOSICHeHUsl, HeobGXoAuMbie ANS NMOHUMAHMA depTeXxeM U AuarpamMm M
3IKcnnyarauum cocypa, paboraiowero noa aasneHueM

a) VMIHCTpyKuuM No akcnnyaTaLluu.

b) CneunanbHble npoBepku, KOTOpble AOMMKHbI NPOBOAUTLCSA, HANPUMEP UCTILITAHWUA Ha 3aNOpHLIX ane-
MeHTax, cunbgoHaXx, 3aXXKUMHbIX 6onTax v T. A.

c) Paboyee nonoxeHue, eCnu OHO UMEET 3HaYeHue AnA oLeHkn 6eaonacHocTu.

5.2.4 Pe3ynbTaTbl BbINOMHEHHLIX NPOEKTHLIX PACYETOB U UCCNeAOBAHUA

5.2.4.1 MNMpoekTHble pac4eTsbl JOMKHbI ObiTb 0BecneueHbl U3roToBUTENEM cocyaa B CTeneHu, Heobxoau-
MOW ANS NPOBEPKU COOTBETCTBUSI HACTOSILLEMY CTaHaapTy.

JomkHbl GbITb NOArOTOBIIEHbI BCMIOMOraTernsHble NoApoGHbLIe YepTexn CO BCeMU HaHeCeHHbIMU YCIoB-
HbIMK 0603HaYeHUsMU pa3MepoB. Ha YepTexax OomkHbI GbiTb YETKO onpeaeneHsbl KpuTuiueckue obnactu B
cry4ae UMKIIMYECKV Harpyxaembix cocyaoB. Ha YepTtexe Tawke AormkeH ObiTb NpMBeAeH MakcUMarbHO [0-
NyCTUMBIA NUK ANA LMKITMYECKM Harpyxaembix cocygoB. Ha obLiem KoMnoHOBOYHOM YepTexe cocyaa, pabo-
Talolero rnoa AaBMeHUeM, AOMKHbI GbiTb YETKO UAEHTUMULMPOBAHLI FPYNNbl UCNLITAHUA AN KKAOro
CBapHOro coeAuHeHMsI.

5.2.4.2 Ecnu B uensx obecneyeHnss COOTBETCTBUA HACTOSILLEMY CTaHAAPTY pacyeTbl BbINMOMHEHbI C Mo-
MOLLIbIO KOMMBIOTEPa, TO A0MKHbI GbITh NpeAcTaBneHbl ceayloLiye AaHHbIe:

a) o6bACHEeHMe YCIOBHbLIX 0603Ha4eHWIA;

b) BXOAHbIE BENMUUUHDI;

¢) wudp craHgapTa, BKNiovas MsfaHue, U LWndp ypaBHeHNS;

d) pesynbTaThl NPOMEXYTOUHbIX YPaBHEHUIA;

€) pacyeTHasi MMHUMarnbHas TonwuHa 6e3 go6asneHWn unu pacHeTHoe HanpsbkeHWe U ero cpaBHeHWe
C AOMYCTUMbBIM HanpsixeHUeM;

f) ponyck Ha noTepw (koppo3uio);

g) Aonyck no TonwHe (OTpULATENbHLIA AONYCK NO TOMNLWMHE);

h) BbIGpaHHas TonwuHa.

5.2.4.3 B cnyyae, ecnu pacyet HanpshkeHWid NPOBOAUTCH METOAOM KOHEYHbIX 3JIEMEHTOB UIM UHBLIMU
MeToAaMM1 NPOEKTUPOBaHWS, OHW JOMMKHBI GbiTh YKa3aHbl crepyloLmmM obpasom:

a) BXOAHbI€ AaHHble;

b) cdopma rpachuka ans rpacdonocrpoutens (OpuruHan u konus);

1) nogpasaeneHue 3NemMeHTOB;

2) HanpsXeHus,, HanpuMep, B BUAE NUHUK, UNU CTPENOK, UIM KPUBBLIX PaBHbLIX HAMPSDKEHWRA, KPpUBbLIE
HanpsbkeHWit NOBepXHOCTeN;

3) cmelleHus;

C) rpaHUYHbIe YCroBuUs;

d) HanpsbkeHusA B Hanbonee KpuTUYeckux obnacrax;

€) AeneHune U knaccuukaLma HanpsPKEHWA MO PasMYHbIM KATETOpUSIM HanpshKEHWIA;

f) cpaBHeHWe MHTEHCUBHOCTU HANPSDKEHMWIA U AONYCTUMBIX 3HAUYEHUI HanpsKeHUsI.
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5.2.4.4 B ocobhbix cnyyasx TpebyeTcs npuBecTy cnegyowue CBeaeHVs:

a) Tmn TepMoobpaboTku Nnocne CBapku u, rae Heo6xoaAMMO, TUMN U CTENEeHb CBSI3aHHbIX MATEPUaros;

b) rpacmk nocrnenosaTenbHOCTU COOPYXKEHWS, €CINA UCTIbITAHUA KOHCTPYKUuun OydyT NpoBOAMTLCHA 3a
HECKOIbKO YaCTUYHBIX LLIAros;

C) cofepxalias(me)cs XugKocTb (M) U ee (UX) yaenbHblid Bec, ecrnv 3To HeobxoAMMo Ars NPoeKTUpoBa-
HUS cocyaa;

d) cpepa ons vcnblTaHui gaBrieHWeM, eciiv NepeoHavanbHble UK NepuoauYeckne UCTbLITaHus aaBre-
HUMEM JOMKHbLI NMPOBOAMTLCA B WHOI cpefe, YeM Boga, MUHMMaribHas TemnepaTtypa MchbiTaHusa Mmetanna
[NA KOHTPOSBHBLIX UCTLITaHWIA (KaK rMApoCTaTMYECKUX, Tak U MHeBMaTUYECKUX);

€) NomnoXxeHne cocyaa B UCTIbITAHUAX AABNEHUEM (HanpumMep, rOpU3OHTarNbHOE UMK BepTUKankHoe), ec-
NN 3TO UMEeT 3HaYeHne Ans OLEHKM 6esonacHocTy;

f) mMakcumanbHbIA U MUHUMANbHbLIA YPOBHU XWAKOCTH, 8CNU 3TO TPebyeTcs Ans oLeHku 6esonacHocTy;

g) JONOMHUTENbHbIE CTaTMYECKUEe CUMbl, HanpuMep BOCTIPUHUMaeMble, BETPOBbIE U CHEroBble Harpya-
ku. [lomkeH GblTb NpeacTaBneH AOMOMHWTENbHLIA PacyeT, €Cnu OOMNOSNHUTESbHbIE CUMbl CYLECTBEHHO
BNWSAIOT Ha KOHCTPYKLMIO coCyaa, paboTaiowero noa AaBreHnem;

h) umMknMyeckve u AgUHaMUYECKUMe Harpyaku, BKIlodasl ceiicMuMYeckue Harpysku, rae 3To NpUMEHUMO;

i) pononHuTenbHble TpeGoBaHWA Ha OCHOBAHWW UHBIX NPaBUn;

j) TpeboBaHus nokynaTens, OCHOBaHHbIE Ha YCIOBUAX AKCNnyaTauun cocyaa, B AononHeHue K Tpe6o-
BaHMWsIM HacTosILLero cTaHaapTa;

k) Bo3amMOXHO€E KOppO3MOHHOE BO3AEWCTBUE, OCOGEHHO B TPELUMHAX, KOTOPOE AOIKHO ObiTb NPUHATO BO
BHUMaHwe;

1) koadbcuumeHT coeanHeHus.

5.2.5 NpoTokonbl UCNbLITAHUIA

MpoTokonbl MCMbITaHWA AOMKHBI COCTOSATb KAK MUHUMYM U3 CrieayloLLero:

a) sanuceil 06 aTTecTauumn cBapoyHbIX paboT, cepTudMKaTa aTTecTaluum nepcoHana cBapoyHbix pabor;
b) cepTucukatos Ha maTepuan;

C) npumMepa npegnaraemMoro nepeyHs NpoToKOSIOB NPOM3BOACTBA;

d) aHa4eHwWi naMepeHHbIX MUKOB A1l COCYAOB, NOABEPraloWMXCA LUKITMYECKUM Harpy3kam.

5.2.6 TexHuyeckuin/nponsBofACTBEHHbIN rpacuk

OH JOrmKeH BKIIoYaTh CrieayoLLyio MHOPMaLmIo:

a) cBapoyHbIe MpoLiecehl, KOTopble ByAyT UCNONL30BaTLCS ANst AeTanei, paboTalowmx noa AasreHu-
€M, 1 cBapku NioGbIX BpEMEHHbIX UMK NpoYMX NpUcnocobneHuid ansa fetaneit, pabotalowmx noa AasneHu-
eM. Cneaytolme AaHHble Heo6XoAUMBI Anst UCNbITAHWUI KOHCTPYKLMK:

1) MecTornornoxeHue cBapHoro wwBea, ¢opMbl U NOAFOTOBKa U NpyM HeoGXOOUMMOCTW HapaliuBaHue
cnoeB 1 o6paboTka cBapHbIX LUBOB;

2) cnoco6 cBapku (B criyyae HecKonbkux cnocoboB — uaeHTUdukauma criocoba anst KOHKPETHOro
CBapHOIo COEANHEHMS);

3) npucagoyHbii MaTepuan (kKnaccuduKaumMa COrMacHO COOTBETCTBYIOLWMM €BPONENCcKkUM cTaHaap-
TaMm UNu TOpProBble HaMMeHOBaHUS);

4) Tun ¥ 06bEM 3aBOACKOIO UCTLITAHWUA, KONIMYECTBO NNACTUH ANS UCNLITAHUMA, HepaspyLlualowme uc-
NbiTaHus.

Ecnu HekoTopble U3 BbilLenepeyncreHHbIX AaHHbIX HEAOCTYNHBI Ansi OLeHKW NPOEKTa, OHW AOIDKHbI GbiTb
BbINOMHEHbLI 40 OKOHYaHUsi NMPOU3BOACTBA;

b) cneunansHble NpoBepku, KOTOpbie AO0MMKHLI NPOBOAUTLCS, HAaNpUMeEpP npeanonaraeMble UCTbITaHUA
Ha 3anopHbIX arieMeHTax, cunbgoHaXx, 3aKMMHbIX GosTax;

c) nobble COOTBETCTRYIOLIME CBEAEHUS OTHOCUTENbHO NPOEKTUPOBaHUA cocyAa U AaHHble, Heobxoau-
Mble B 0cobbIx cry4asx;

1) gononHuTenbsHasa ToNMHa CTEHOK, ecnu aToro TpebyeT nokynartesb;

2) pabGouee nonoxeHue, ecrnm OHO UMEET 3Ha4YeHNe ANA oLleHku GeaonacHocTy;

3) pacnonoxeHve U pasmep CMOTPOBbLIX OTBEPCTUIA U OTBEPCTUIA ANA AOCTYNa, a Takke 3aKpbiBalo-
LMe MexXaHU3MbI M crieumantcHbie (MKCUpYIoLLME 3NIeMEHTLI B COOTBETCTBUM C NpunoxeHuem C;

4) cneuyunanbHoe obopynosaHue ans Bxoaa B cocyd, paboraiowmii nog AaBneHuem (Hanpumep, BUH-
TOBblE NECTHULbI, KOLLKWU);

5) npoknagku, Hanpumep, KaMeHHas! krnaaka U BKNafbllliu, ecriv 3TO UMEeeT 3HaYeHWe [nsi OLEHKU
6e3onacHocTH;

6) MapKMpoBKa CBapHbIX LIBOB, koTopas GyAeT BbINONHEHA Ha CTPOMTESNIbHOM MIIOLLAKE;
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7) npeanoxeHus no Bonpocam 6e3onacHoCcTy;
8) npeanoxeHus no Tpe6oBaHWAM K NPOLLECCY, TAKUM KaK ApeHax U T. [.

5.3 OueHka npoekTa

5.3.1 O6wume nonoxeHus

OueHka npoekTa U 3ag0KyMEHTMpOBaHHasA NPUeMKa JOIMKHbI MPOBOAUTLCH BO BCEX CryHasnX.

B yactHOCTH, B OLIEHKY BKIIOYAIOTCA NPOEKTHbIE pacyeTbl B COOTBETCTBMM C TpeOOBaHUAMW HacTOALLErO
craHpapTa ¢ y4eToM BcnomoraTtenbHon uHcopmaumm 06 aHanu3e onacHOCTeN, BbINONHEHHOM M3roToBUTE-
nieM, a TaioKke TexXHW4ecKMii/NpoM3BOACTBEHHbIV rpaduk B OTHOLLEHMM ero npeanonaraeMbix ycnyr. MNocne
paspaboTku cocya, paboTaiowuii noa AasneHueM, AoMmkeH GbiTb U3rOTOBIEH B COOTBETCTBUMN C YTBEPXKAEH-
HbIMM TEXHONOMMYECKUMU YepTeXamu.

5.3.2 OueHka npoekTa

OueHka npoexTa BKMioYaeT, NOMUMO NPoYero, creaywwme obnacru:

a) NpUrogHoOCTb MaTepuana Ansa npeanonaraemoro UCNosib30BaHus;

b) cnocobbl cBapky 1 NPUMCaOYHbIN MaTepuan;

C) AOCTYN ANA BbinonHeHusi TpeGyeMbix YPOBHE NPOBEPOK U UCTILITAHUIA Ha OCHOBe npeanaraemoi
reoMeTpun KOHCTPYKUMU COCYAa;

d) npurogHOCTL OTBEpPCTUIA M 3aNOpHbLIX YCTPOMCTB ANs yAOBNeTBOpeHus TpeGoBaHui HacTosiiero
cTaHpapra;

e) npegocrasneHne 3alUTHLIX NPUCNOCcCoBneHNn 1 UX afeKkBaTHOCTbL TpeGoBaHWUAM HaCTOALLEro cTaH-
AapTta Ans OTAenbHbIX COCyAoB, paboTalowmx noa AasBreHWeM, WU YCTPOACTB, KOTOPble COAepXaTcs B
cucteme unu yane, paboTarowmx noa aasneHveM. B kavectBe anbTepHaTUBLI AOMKHBI 6bITb MASHTUDULIK-
poBaHbl CTOPOHBI, OTBETCTBEHHBbIE 3a 06ecneyeHue Hanuuus npucnocobnexuit 6esonacHoCTy;

f) apeksaTHOCTb npeanaraeMoi rpaHuLbl YAepXaHus OaBneHus (TonwuHa, reoMeTpus cocypa, reo-
METPUS CBApHOrO COEAUHEHUS U T. [.) PACYETHLIM PEXMMaM B OTHOLLEHUU TeX, KOTopble TpebytoTca co-
rnacHo NPoeKTHeIM TpeGoBaHWSAIM HacTOsILLIero cTaHaapTa;

@) a4eKBaTHOCTb METOAA aHanu3a HanpsbkeHWil B COOTBETCTBUM € 5.2.4.3;

h) MeToAbl U3roToBNEHUs U NpoLeaypsl.

6 KoHTponb ¥ UCNbITaHUA BO BPEeMS U3roTOBINEeHus

6.1 O6wWwue nonoxeHus

[leACTBMA MO KOHTPOMIO U UCMbITAaHUSIM BO BPEMSi U3rOTOBINEHUsI, ONUCaHHbIe B JaHHOM noppas3sgene,
FIBNSIOTCA OTBETCTBEHHOCTLIO M3rOTOBUTENSA U BLINOMHSIIOTCA B MOSIHOM o6beme Ans Bcex cocynoB, pabo-
TaloLWwmxX Noa AaBneHuemMm.

6.2 TexHonorn4yeckue npouecchbl U COOPOUYHLIE YepTexu

MpoussoauTens obecne4ynBaeT Hanuune Bcex COOPOYHLIX YepTEXeR M TEXHONOrMYECKMX NPOLeccos,
paccMOTPEHHbIX U YTBEPXAEHHbIX Ha CTagun NpOeKTMpOBaHWsA B pa3fene 5, Ha cooTBeTCTBYIoLLel paboyeit
nnowiagxke M Ux MonHylo peanusaumio B npouecce U3roToreHusl. MpOTOKombl KOHTPONS AOYDKHLI JOKYMEH-
TUPOBAaTb UCMONb30BaHWE NPaBUIIbHLIX U COOTBETCTBYIOLLIMX MPOLIECCOB W/MIM YepTeXeil, B TOM Yuche CTa-
TYC NnepecMoTpa Ha MOMEHT BhINOIHEHUsI KOHTPOTS.

6.3 MNpocnexusaeMocTb MaTepuana

6.3.1 O6wume nonoxeHus

WarotoButenb cocyda AOMDKeH MMEeTb U MoAaepXvBaTb CUCTEMY MAEHTUM(MKALIMM MaTtepuanoB, WC-
nonb3yembix B W3rOTOBMIEHUU Tak, 4To6bl MOXHO ObiNO nMpocneauTb NMPOUCXOXAEHUE BCEX MaTepuanos,
noaBepXXeHHbIX HanpsiKeHWIo BCNEACTBME AABMEHUsl, U MaTepuarioB, BXOASALLMX B COCTaB CBapHbIX coeau-
HEeHWi B BbINONHEHHOM CocyAe. JTo BKMioyaeT B cebsi ucnonb3oBaHue npucagoyHoro matepuana. Ucnonb-
3yemasn cuctema uaeHTMdMKaumMmn JoMmKHa yaoBneTBopATb TpeboBaHusim EN 13445-4:2009.

WcnbiTaHns NpocrnexusaemMocT MaTepuara, BKioyasi nepeHoC MapKkUpOBKU, OIDKHbI BLIMONHATLCA BO
BPEMS WU3rOTOBJIEHWA, U OOSKHbI NOAAEPKMBATLCA 3anucK, JOKYMEHTUPYIOLLME UCTOSIb3yeMbli MeToa U3
uncrna paspelueHHbix EN 13445-4:2009 (T. e. npsiMasi MapKMpoBKa, BuiHasi Ha 3aBepLLUEeHHOM cocyde, nNpsi-
Masi KoAupOoBaHHas MapkKMpoOBKa Ha cocyae unu Tabnuua/vcnonHuTenbHble cxeMbl). OKoHYaTenbHbIe 3anMcu
OOMXKHbI BKMIOMaTh BCIO CepTUchukaLmio Matepuanos, TpebyemMyio COrnacHo HacTosILeMy CTaHAapTy.
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6.3.2 Oco6ble ycnoBus — MapKMpoBKa Marepuana

Ecnu ycnosus akcnsyatauum He JOMycKaloT TUCHEHUS! LITaMNoM Ans naeHTUdhuKkaumm matepumarnos (CM.
EN 13445-4:2009) u koraa 370 yKa3aHO B 3aKase Ha 3aKynKy, U3roToBUTErNb OCHOBHOTO MaTtepuara otMedaeTt
HeoGxoauMbie AaHHbIe Ha MaTepuane TakuMm o6pa3oM, KOTOPbIA NO3BOMNMT NONOXUTENbHYI0 uaeHTUdMKa-
LMIo B xofe KOHTpons no cpakty nocraBku. MapkupoBkn AosmkHbI 6biTh 3apermcTpupoBaHbl Tak, UTo0bI Kak-
AbliA aneMeHT MaTepuana 6bin NONOXUTENbHO MASHTUMULIMPOBAH B €ro MECTOMNOMNOXEHUN Ha 3aBepLLUEHHOM
cocyae (HanpuMep, ClMCOK MaTepuanos/no3vLMiA) U COCTaBNAN YacTb OKOHYaTENbHOro NPOTOKoNa.

6.4 NMoaroToBKa K NpoLieccam U3roToBrNeHUus

6.4.1 Obwme nonoxeHusa

MoaroToBka K nNpoLeccaMm M3roTOBIEHUS, BKIIOYasa pa3fiernky KpOMOK, onopbl cocyaa Ana copMoBaH-
HbIX AeTanei nepen csapkoi U (popMOBaHMEM, [OIDKHA NPOXOAWUTL KOHTPOIMb M NpoBepkKy, uTobbl obecne-
4YuUTb, 4TOBbI NOAO6HANA AEATENLHOCTL HE HaHocuna ylepba 3aBepLIeHHOMY cocyay.

6.4.2 cnbiTaHMA NOAroTOBKU COeAUHEeHUMA

CreneHb 3a4MCTKM KPOMOK Nnepes UCTIbITaHUsIMK flormkHa cooTBeTcTBoBaTL EN 13445-4:2009. Bee noaro-
TOBKWU COefIMHEHUI noarnexar ocMoTpy nepea ceapkoil. [ledpekThl, Takue Kak paccnoeHue, TpeluHbl 1 Lna-
KOBblEe BKIMIOYEHUS!, JOIMKHbI BbITb YCTpaHeHbl A0 cBapku. B cnyyae noBbileHHOW BEpOATHOCTU BO3HUKHOBE-
HUSI HEOCTaTKOB UIM OBHapyXeHUsi HeOCTATKOB OCMOTP AOIKEH ObiTb JOMONHEeH AONONHUTENbHbIM He-
paspyLualoLLMM KOHTPOSEM.

Bce npoBepku A0IDKHBI BLIMOMHATLCA KBanuduuMpoBaHHbLIM nepcoHanoM. PesynbTaTt ucnbiTaHuil nog-
rOTOBKM COeMHEeHUA 3aHocuTeA B rpacomk HK.

6.4.3 Kontponb onop cocyaa

Bce npuxsaToyHble CBapHble LUBbI C MONOCaMy, 3aKUMaMK, 3axsaTaMu UNU ApYrMMU COOTBETCTBYIO-
LMK cpefcTBaMM, MCMonb3yemMbiMU AN yAepXaHusi KPOMOK cocyaa wunu obecneveHns nopaepxku npu
cBapke, fOMKHbI MPOXOAUTb KOHTPOSb.

LBkl npucnocobneHuii, NOCTOSHHO NPUCOEAUHEHHLIX K AeTansaM, paboTalowmuM noa AaBneHUeM, Uc-
crnefyloTcsl B CTENeHu, onnucaHHoi B Tabnuue 6.6.2-1 (cTpoka 21).

LUBbI NnpUcnocobrneHuii, NPMCOEAMHEHHbIX BPEMEHHO, UCCIEAYIOTCA Nocne yCTpaHeHWs TPeLMH Ha no-
BEPXHOCTMW B CTeneHu, ONMcaHHoMn B Tabnuue 6.6.2-1 (ctpoka 22).

PeMOHT, HeobXx0aMMbIV NOCNE yaaneHnsi BpeMeHHbIX NPUCNOCo6neHuin, NPOXOAAT UCTILITaHUS, KaK Onu-
caHo B 6.5.3.

6.4.4 KoHTponb, cBfizaHHbI ¢ G OpMOBaHMeM

Mepen dopMoBaHuem nio6oi opMyeMblii MaTepuan NPOXOAUT BU3yanbHbIA KOHTPOSb U U3MepeHue
TOMLLUMHLI B cOOTBETCTBUU C TpebosaHusaMu EN 13445-4:2009. PeaynbTat KoHTpons 3aHocutcst B rpacmk HK.

6.4.5 UcnbiTaHue obnacTeil, NOABEPXKEHHbLIX 3HAYUTENbHbLIM PacTArMBalOWMM HaNPsHKeHUsIM Mo
TOMNWMUHe

B cnyvae noBbILLEHHOW BEPOATHOCTU BHYTPEHHErO MOBPEXAEHUA B 06nacTax, NoaBepKeHHbIX 3Hauu-
TENbHbIM PacTArMBaIOLLMM HaNpsHKEHUAM MO TONMLWMHE BCNEACTBME CBapkW, 3TWU 06NacTM AOMKHbI OGbiTbh
NpoBepeHbl Ha Hanuyue BHYTPEHHMX HEAOCTATKOB A0 CBapKW. PesyrnbTaTt KoHTpons 3aHocuTcs B rpachuk HK.

6.5 Ceapka

6.5.1 O6wue nonoxeHus

B cnyuasx, ponyckaembix cornacHo EN 13445-3:2009, ponxHa ObiTb ycTaHOBNEHa M OTperynupoBaHa
noaknagka ¢ coeaUHeHWEM BHaxXIECTKy TakuM o6pa3om, YToObl JOCTUraeMoe KauecTBO CBapHOro LWwea 6bino
TaK1UM Xe, Kak U B crny4yae O6bIMHOrO OAHOCTOPOHHErO CTLIKOBOIO WBa. KO WBY NPUMEHSITCS TOT Xe Tun
HepaspyLiaroLwero KOHTPOIIst U KpUTEPUU MPUEMKU, YTO U K O4HOCTOPOHHEMY CTHIKOBOMY LUBY.

CaapHble LUBbl BO BCEX Ipynnax UCMbiTaHUA NOASeXaT KOHTPOSIo TEXHOMOrMYEecKoro npouecca, B 4yacT-
HOCTM, WBbI rpynn ucneiTaHuii 3 unu 4, kotopble He nognexat HK no Tabnuue 6.6.1.2-1, npoxoAsT ocobblit
BU3yalbHblil KOHTPOIb Ha CTafUAX crieumarnbHO C y4eTOM BU3yarnbHOro OCMOTpa Ha cTagusix coopku coepu-
HeHusA 1 o6TecbiBaHMS BTOPOW CTOPOHbLI A0 KAYECTBEHHOro MeTanna.

Bce 3aBeplueHHble CBapHble COeAUHEHUSI MPOXOAAT BU3yaribHblil KOHTPOMb. KpoMe Toro, B 3aBUCUMO-
CTU OT rpynnbl UCTIbITAHWIA roToBbie Bkl NnpoxogAaT HK B cootBeTcTBUM ¢ Tabnuuamu 6.6.1-1 n 6.6.2-1 ana
9TOro TMNa Waa.
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6.5.2 Nposepka cBapumMka ¥ yTBepXaeH1e cBapLiMKa-aBTOMaTyMKa U yTBepXaeHue TexXHONorum

WUsroTosutens cocyaa AoOmKeH NpoBepuUTb, YTOObI cBapka BbiMoMNHANach ToNbKO CBapLUiMKamMu U onepa-
Topamu, koTtopble Obinu yTBepxaeHsl B cOOTBETCTBUM C TpebGosaHusimu EN 287-1:2004 u EN 1418:1997.
TexHonornn AosmkHbI ObiTh KBaNUULUUpoBaHbLI B cooTBeTcTBUM € EN 13445-4:2009.

UpeHtuhnkaumsa ceaplumka U CBapLUMKa-aBTOMAaTYMKa [AOJKHA KOHTPONMPOBaThLCA B COOTBETCTBUW C
EN 13445-4:2009.

MpocnexxusaeMoCTb CBapLUUKa U CBapLUMKa-aBTOMaTyMKa NoABepraeTcsi CKBO3HOMY KOHTPOMIO B xofe
COOpPYXeHUA cocyna, paboTaiowero nog gaBneHueM, u AomkHa ObiTb NpOBEpPeHa NPy OKOHYaTEeNbHOW OLEH-
Ke, cm. 10.2.2.

6.5.3 Kontponb pemoHTa

Bce peMOHTb! CBapHbIX COeAUHEHWI MOANEXAaT Hepa3pylLaloWUM UCTIbITAHUAM No TeM e TpeGoBaHWu-
fIM, YTO W ANA CNyYaeB BbISIBNIEHWS HEQOCTaTKOB. JTO BKIIOYAET Te Xe Kputepun npueMku. MNoaobHble pe-
MOHTbI BLINOMHAIOTCA C NMPUMEHEHWEM YTBEPXAEHHbLIX TEXHOMOMIA CBapkn U C ydacTMeM YTBepKAEHHbIX
CBapLLMKOB U CBApLUMKOB-aBTOMaTYMkoB. CTeneHn ucnbitaHuii pEMOHTOB AOMXKHbI COOTBETCTBOBATH Tabnu-
ue 6.6.2-1 n oxsatbieats 100 % nnowaau OTPEeMOHTUPOBAHHOIO Yy4acTKa.

PeMOHTBI, He BKMioYaloLMe CBapKy, NyTeM NOBEPXHOCTHOW 06paboTku [ONYCKaOTCA NpU YCNOBUM, YTO
y4acTtok pemoHTa noanexut HK B cootBeTcTBUM ¢ Tabnuuen 6.6.2-1 u ceoboaeH oT Henpuemnembix HeaoC-
TaTKoB, CM. 6.6.5 0 TpebGoBaHUAX K NOBTOPHLIM UCTbITAHUSIM.

CeapHOM meTann, HannaensAeMbli OnA BOCCTAHOBIEHUS OCHOBHOrO Marepuana, NpoXoauTt Hepaspy-
LWaoWMWA KOHTPONb MO BCEW NMOBEPXHOCTU C UCMOMb3OBAHMEM MAarHUTONOPOLUKOBOro KoHTponsi (MT) wunu
KOHTpOns NpoHukalowmm BelectsoMm (PT).

6.6 Hepaspyuwarowwmit KOHTPOJSb CBapHbIX COeaUHEHUN

6.6.1 O6bem HepaspylualoLlero KOHTpoOnsA

Tpebyembli 06beM HepaspyLLaloLEro KOHTPOMsS 3aBUCUT KaK OT Fpynnbl UCMbITaHUW, Tak M OT TUna
cBapHbIX coeauHeHuid. PykoBofcTBo Mo onpegeneHuio Heobxoaumoro obbeMa ucnbiTaHUin NpeacTaBrieH B
cnefyoLMX NyHKTax.

[ns cepuiiHo NPOV3BOAUMBIX COCYAOB, paboTalowmx Noa AaBneHMeM, B NpUNoxeHun A npuseaeH arnb-
TEepPHATMBHBIA MapLUpyT. OTO NMPUIOXEHWE He NMPUMEHSIETCS K COCylaM WK [ieTarnsiM COCy[0B, CKOHCTpyM-
poBaHHbkIX No meToay Design by Analysis — Direct Route B npunoxenun B EN 13445-3:2009 unu cKoHCTpyu-
pOBaHHLIX B COOTBETCTBUM C NYHKTOM 6.3 EN 13445-3:2009. 310 npunoXeHue He NPUMEHSIETCA K cocyaam
Uny geTansm CocyfoB, paboTalowmx Ha nnoLuaake nonay4ecru.

6.6.1.1 Ucnonb3oBaHu1e rpynn UcnbITaHUA

6.6.1.1.1 O6LwMe NonoxeHUn

HepaspyLuaolwmii KOHTPOMb CBapHbLIX COeAMHEHWA AN Lerneil OKoHYaTernbHOW MPUEMKU 3aBUCUT OT
rpynnsl UNU NOArpynmnbl UCMbITAHUA paccMaTPUBAEMOro CBapHOro LIBA.

B Tabnuue 6.6.1-1 rpynn ucnbiTaHuit 1, 2, 3 U 4 NPUMEHSIIOTCA HWXKe MrowaakM nonayyecty. Mpynnbl
ucnbiTaHuii 1, 2 u 3 nogpasfensiloTcs Ha noarpynnbl 1a, 1b, 2a, 2b, 3a, 3b, YT0ObI OTPa3UTL YYBCTBUTESb-
HOCTb K pacTpeckuBaHuio mMatepuana. B tabnuue F.2-1 B npunoxeHun F noarpynnbi ucnbitaHuii 1c u 3c
NPUMEHSIIOTCA K NON3Y4ecTHu.

MpumeyaHue 1 — Mpynnbl MM NOArPYNNbLI UCMLITAHWIA YYUTLIBAIOT TPYAHOCTU U3TOTOBNEHUS, CBA3aHHbLIE C Pasnuy-

HbIMW rpynnamy cTanu, MakCMMarbHylo TONLIMHY CBapku, cnoco6 cBapku, AuanasoH pabouux Temneparyp U Ko-

appuLmeHT coeauHeHus. Npeanonaraercs, YTO rPynnbl UCTbITAHUA OyoyT NpepocTaBUTL afeKBaTHYIO LenocT-

HOCTb ANst TUMUYHbIX MPUMEHEHUIA B paMKax orpaHuYeHui, cogepxalmxcsi B Tabnuuax 6.6.1-1 u F.2-1.

Ons cocypos (Mnu AeTanein cocyAoB), CKOHCTPyMpOBaHHbIX no metody Design by Analysis — Direct
Route B npunoxenun B EN 13445-3:2009 mnu CKOHCTPYMpPOBaHHbIX B COOTBETCTBMM C MNYyHKTOM 6.3
EN 13445-3:2009, aonyckaeTcs TONBKO rpymnna ucnbitaHui 1.

MpumeyaHue 2 — [lononHuTenbHLIE OrpaHuyeHus NpuBeaeHbl B npunoxeHun A EN 13445-3:2009.

[ns cocynoB, CKOHCTPYUPOBAHHBIX MO 3KCNEPUMEHTANbHbIM METOAMKAM, rpynna UCNbiTaHWii, KoTopas

YyuYuTbIBAE€TCA ANS COCyAa WNW AeTanu cocyaa, AOoMmkHa GbiTb onpepeneHa B COOTBETCTBMU C Npasunamu,
npuBeaeHHbIMU B Tabnuue 6.6.1-1, U BO3MOXHBIMU OFpaHUMEHUSIMU, YKa3aHHLIMU B nyHkTe T.5 EN 13445-3:2009.

Mpumeyanue 3 — KoapduumeHT coeamHeHUs He UCMONb3YeTCH NPY KOHCTPYMPOBaHUUA MO IKCNIEPUMEHTaNbHON Me-
Topuke 6e3 pacuerta.
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Ona cocynos (unu aetanei cocyaos), paboTalowmx Ha nnowaake non3yvectu, AONyCTUMbI TOMbKO
rpynnel ucnbitaHuin 1¢ n 3c. O6bem HK npusepeH B Tabnuue F.2-1 npunoxenus F. Mpynnbl ucnbitanuia 1, 2
1 3 gonyctumbl Ans NoGbix CBapHbLIX COEANHEHUI, HE NOABEPKEHHBIX MON3y4eCTy.

6.6.1.1.2MNpynnb11,21 3

MpepnonaraeTcs, YTo KO BCEMy COCyAy NPUMEHAETCA OAHa rpynna UCTbITaHWA.

Ecnu cocyn cOCTOMT M3 HECKOIbKUX CEeKUMiA (NOAICOB), AOMYCKAeTCs coveTaHue rpynn ucnbitaHuin 1, 2 u
3 npwu ycnosum cobniogeHus TpebosaHuii, cogepxawmxcs B Tabnuue 6.6.1-1.

Ecnu tpeGyeTtcs coveTaHme rpynn ucnbITaHWi, HanpUmep B pesynbTate ucrons3osaHus metoaa DBA
Direct Route anbTepHaTUBHOrO MapLupyTa, KOHCTPYMPOBaHWUA B Npedernax nnowanki nonsy4ectn unu ans
YCTarnocTn B cekuum (nosce), NPUMEHNAETCA cneayioLlee:

a) B Kaxpoin cekumm (nosice) cocyaa rpynna MUCnbiTaHWIA rNaBHbLIX CBapHbIX COeAWHEHWI Kopnyca, rae
€CTb, onpefensieT MUHUManbHYIO rpynny UCNbITaHUA ANA BCEX LWBOB, BKIOYasi CBapHbIe WBbLl NaTpy6kos, B
3TOW CeKLUK;

b) rpynna ucnbiTaHuiA WBa Mexay ABYMS CBapHbIMU CEKLMAMU PasnMyHbIX rpynn UCNbITAHUA AOIDKHA
GbiTb BbILLE ABYX FPYNMN UCMbITaHMIA;

C) MMHUMAanbHas rpynna UCnbITaHuii (T. €. rpynna ¢ 6onee HU3kum ypoBHeM HK) cBapHbIX LBOB Mexay
CBapHbIM U 6eCLLOBHbIM (HecBapHbIM) KOMMOHEHTOM UIM MeXAYy ABYMS GeCLIOBHLIMU KOMNOHEHTaMU [0DK-
Ha GbiTb OnpeaeneHa no UMerLencs TonwuHe (T. e. haKTU4EeCKON TOMNLLMHE MUHYC AOMYCKA MUHYC AOMyC-
KM Ha KOppo3ui) Ha wee. Ecnu umerowyrocs TonwyHy Gonblie Yyem 1,17 (aksuBaneHTHO 1/0,85) yMHOXMUTL
Ha MMHUManbHYIO TOSLLMHY, Fpynna UchbITaHWA CBapHOro LWBa AOMkHa 6biTb 3 Kak MUHUMarbHoe TpeboBa-
Hue. B npoTUBHOM cry4ae 3To fAormkHa ObITb rpynna UcnbiTaHuii 1 unu 2 no Tabnuue 6.6.1-1.

6.6.1.1.3 Npynna ucnbiTaHui 4

pynna ucnbiTaHWii 4 UCnonb3yeTcs B Ka4ecTse eavHON rpynnbl A BCEro cocya U He UCNornb3yeTcsl C
nio6oin Apyroi rpynnoi ucnbITaHui.

6.6.1.1.4 [leMoHCTPaLUUK YyAOBNETBOPUTENbLHOrO ONbiTa ANA rpynnbl UCNLITAHUA 2

Y[oBNeTBOPUTENbHBIA OMbIT — 3TO MUHUMaNbHOE KONMMYECTBO CBapHbIX LUBOB WKW COCYZOB, YCMELHO
npoussedeHHbIX U UCMbITaHHbIX B pamkax/napameTpax UCnbiTaHuii Ansi yTBepXOeHUs1 TEXHONOrMU CBapkKy,
KaK yKkasaHo Huxe:

— B cnyyae rpynn matepuanos 1.1, 1.2 n 8.1 ycnelHoro npousBoAcTBo o3HavaeT 25 nocneposartenb-
HbIM COCYL0B, paboTalowux nog gasneHuem, unu 50 nocnegosaTernbHbIX METPOB FNaBHbIX CBApHbIX coeau-
HeHuiA;

— B Cny4ae Apyrux rpynn matepvanos ato 50 nocriegoBaTenbHbIX cocyaos, paGotaiowmx noa aasne-
HueM, nunu 100 nocregoBaTenbHbBIX METPOB IMaBHbIX CBAPHbIX COEAUHEHWIA;

— ONbIT B rpynne matepuanos 3.1 oxBaTbIBaeT ONbIT B rpynnax Marepuanos 1.1, 1.2 1 1.3;

— OMbIT B rpynne matepuanos 1.3 oxBaTkiBaeT onbIT B rpynnax marepuanos 1.1, 1.2;

— OnbIT NPUHMMAETCH NMPU YCMOBUM, YTO UMEETCS AEHCTBUTENBHOE UCTILITAHUE ANS YTBePXKASHUS Tex-
HOMOrUKU CBapku Ans 6ornee KPUTUYECKOro UMK COMOCTaBUMOro MaTepuana.

Jllo6oe HecoBepiLeHCTBO, Tpebylollee peMOHTa B npoLiecce AEMOHCTpauun onbita, Tpebyert, 4Tobbl
Npo13BoAWUTENb 3aHOBO Hayar MoMHbIA NPOLIECC AEMOHCTPaLMK.

Bnocneacteum (nocrie AEMOHCTpaLMK onbiTa) M30NMpoBaHHbIe HepocTaTkn o6pabaTbiBaloTcs B COOT-
BETCTBUM € 6.5.3 M He BNUSIIOT Ha AEMOHCTPaLMIO ONbITa.

OpHako MHOXECTBEHHble, CUCTeMAaTUYECKUe MM NPOU3BOACTBEHHbIC HEAOCTAaTKU UCCNEeayloTcA, Uc-
npaensAIoTcs, U NOBTOPSIETCA NoNHas AeMOHCTpauun onbiTa. [oaobHble HegocTaTkW, Kak Npasuno, ABNAIOT-
Cs1 NOBTOPSAIOWMMUCA U CXOAHLIMU NO CBoeMy xapakTepy. OHM MoryT 6bITb cneacTBMEM HeaaeKBaTHbIX na-
paMeTpoB cBapkv (HanpuMep, pesynbTaToM HEMCNpaBHOCTM 06opyfoBaHuUs, CUILKOM GonbLIOro Auanaso-
Ha napaMeTpoB, HENpaBWIbHOTO WUCMONL3OBaHWUSA NMApaMeTpPoB B MpeAenax yTBepKAeHWs) unu owubku
ceapliumka. B cnyyae HeapekBaTHbIX NapameTpoB criefyeT PpaccMOTPEThb NepeaTTecTaLmio TEXHUMECKUX YC-
noswii npouecca ceapku (TYC).

JlokymeHTanbHOE CBMAETENLCTBO NpoLecca AeMOHCTPaLMK OrbiTa AOIDKHO COAepXaTbCsl Y UBroTOBUTENS.
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Ta6nuua 6.6.1-1 — Fpynnbl UCNbITaHUA ONA CTanbHbIX COCYAOB, paboTalowux NoA AaBNeHUeM

Mpynna ucnbiTanuii 2
TpebosaHus 1 2 3 4
1a 1b 2a 2b 3a 3b
JonycTumbie mare- 1-10 [ 11,12, | 8.2,9.1, 11,1.2, | 8.2,91, | 1.1,1.2, 1.1, 8.1
pvanei ° 8.1 9.2,9.3, 10 8.1 9.2, 10 8.1
O6vem HK ans 100 % 100 % 100%— | 100 % — 25 % 10 % 0%
OCHOBHbIX CBapHbIX 10%° 10 % °
coeauHeHuit * "
HK ans npo4unx OnpepeneHo ANs KaXxaoro suaa ceapky B Tabnuue 6.6.2-1
CBapHbIX LUBOB
KoadpcouumeHT 1 1 1 1 0,85 0,85 0,7
COeAVHEeHUsI
MakcumanbHas besor- |besor- |30 mmAans (50 mm ans |30 mm 50 mm 12 mm ans
TOSLWMHA, ANA KOTO- |paHuye- |padude- |rpynn 9.1, |rpynn 1.1, |gna ana rpynn 1.1, 8.1
poit gonyckatotcsi | Huii | Hui * 9.2 8.1 rpynn 9.2, | rpynn
KOHKPETHbIE MaTe- 9.1 1.1, 8.1
puwansl 16 mm gns (30 mm gnis
roynn 9.3, [rpynnel 16 Mm 30 MM
8.2 10 1.2 anst ans
rpynn 8.2, | rpynnbl
10 1.2
Cnocob cBapku Besor- |Besor- |Tonbko NONHOCTLIO Besor- |(Bbesor- |Bes orpaHuue-
paHuye- |paHuyve- | MexaHusMpoBaHHas paHuue- |paHude- |Huiif
HUR | i | cBapka ° HUR | Han |
[OvanazoH pabouux |beaor- |Besor- |Beaorpa- |Besorpa- |besorpaHuuenwii' |OrpaHuyeHue
Temneparyp paHuue- |paHude- |HudeHwin ' |Hudenmia | ao
Hmi | Hmi * (oTr—10 o
+200) °C
Aans rpynnst 1.1
(ot 50 no
+300) °C
Aansi rpynnbi 8.1

& [ins BGeX rpynn ucnbITaHuit TpebyeTtcsi 100%-HbIi BUSyanbHbIF KOHTPOMb B MaKCUMaribHO BOMOXHOM o6beme.
pynna ucnbiTaHuin 4 NnpUMeHUMa TONbKO ANs:

—XuaKocTei rpynmbl 2;

— Ps; <20 6ap; u

- P; V<20 000 6ap - L oiwe 100 °C; vnu

— Ps V<50 000 6ap - L, ecnv Temnepatypa pasHa unu Hwke 100 °C;

— UcnbiTaHua 6onee BLICOKUM AaBrieHWeM (cM. pasgen 10);

— MaKCUMarnbHOro KONMYecTBa NOMHbIX LUKNOB AaBneHus MeHee 500;

— 6oree HU3KOro YpoBHS HOMUHANbLHOU pacyeTHOM Harpysku (cm. EN 13445-3:2009).

° MosHOCTLI0 MEXaHN3UPOBAHHBIN UMMM aBTOMAaTM3MPOBaHHbIN crnocob ceapku (cm. EN 1418:1997).

9 Mepeas uMdpa: Ha HauanbHOM aTane, BTopas Ludpa: nocne yAoBNeTBOPUTENbLHOO onbiTa. OnpeaeneH1e «yaoe-
NeTBOPUTENBHbIW ONbLIT» CM. B 6.6.1.1.4.

° MoapoBHOCTM OTHOCUTENBHO UCTbITAHUI NpuBeaeHb! B Tabnuue 6.6.2-1.

«be3 orpaHuyeHuity 03Ha4aeT OTCYTCTBUE AOMONMHUTErNbHbLIX OrPaHUYEHUA BCNencTBue NpoBE4EHUst UCTIbITaHWA.
OrpaHuyeHus, ykadaHHblie B Tabnuue, SBNAIOTCA OrpaHUYEHUSMU BCNEeACTBUE NPOBEAESHUS UCMbITaHUA. [pyrue orpa-
HUYEHUS, NPUBEAEHHbIE B Pa3fUyHbIX NMyHKTaxX cTaHAapTa (Takue Kak orpaHWueHus no KOHCTPYKLMK UnvM matepuany u
T. N.), BOMXHbl ObITb TaIOKe NPUHSATBLI BO BHUMAHME.

9 Cm. EN 13445-2:2009 0 foNyCTUMBIX MaTepuanax.

_h MpoueHT OTHOCUTCS K NPOLIEHTHOW Aorne LUBOB KaX4oro oTAerneHoro cocyaa.

' MlonyckaeTcst 30 MM ANs rpynnbl MaTepuanos 8,2, ecnu NPUCaaoyHbIii MaTepuarn, coaepXaliuin AensTa-heppurT,
ucnonb3yeTcs Ans HansasneHus crnoes BMoTb A0 06nMLOBOYHOMO MPOXoAa, HO He BKJIloYas ero.

J OrpaHU4eHO 0AHOCEKLMOHHLIMM COCYAaMK U OOHOWN rpynrnoi MaTepuarnos.
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6.6.2 OnpeneneHne o6bemMa Hepa3pyllaloLero KOHTPONA

6.6.2.1 O6wW¥Ke nonoxeHuna

Kak npaBuno, o6-eM Hepaapylualowero KOHTPOrsl, NPMBEAEHHbIN KaK 3HaYeHWe B NPOLEHTax, [OIDKeH
COOTBETCTBOBaTb Tabnuue 6.6.2-1, oxsaTbiBaloLLei TONBKO Npouecchl, nepeuncneHHbie B EN 13445-4:2009.
370 3HaveHue B NPOLIEHTaxX OTpaxaeT 06beM HEpa3pyLUAIOLEro KOHTPONS OT CYMMapHOW/ ANMWHbI CBApHOTO
LIBA U YYUTLIBAET PNy UCTbITAHWIA U TUN CBAPHOTO LUBA.

[ns cocynos, CKOHCTPYMPOBaHHLIX NO 3KCMEPUMEHTarNbHLIM MeToAukaM, TpebyeMblii 06bem Hepaspy-
LLIAIOLLErO KOHTPOSA CBapHbIX COEAVHEHWU OOIkeH ObiTb B COOTBETCTBUM C NpaBUNamu, NPUBEAEHHLIMU B
Tabnuue 6.6.2-1.

B cnyyae, ecnu He o4YeBMAHO, ABNSIETCA NU CBapHOEe COEAUHEHWE OCHOBHbLIM WNWU HET, B CBSI3U CO
CrnoXxHow dopmoii cocyaa UMM KOHKPETHBEIM MECTOHaXOXKAEHMEM COEAUHEHUA NPUMEHSIETCA KOHCEepBaTUB-
Hoe npeanoroxeHue, T. €. CBapHoe CoeMHEHNe CYUTAETCSA OCHOBHBLIM CBapHLIM COEUHEHUEM U UCTILITbI-
BaeTCsl COOTBETCTBYIOLLMM 06pasom.

Mpumeuanune — OnpepeneHue ocHOBHOro cBapHoro coeavHeHus cm. B EN 13445-3:2009, onpepenenue 3.13. Mpu-

Mepbl OCHOBHBIX CBapHbIX coeauHeHui cMm. B EN 13445-3:2009, noanyHkr 5.6.

Ecnu Ha cocyae unu getanu cocyaa HeT CBapHOro LUBa, NpearionaraeTca rpynna ucnbitaHui 1.

6.6.2.2 CeapHble coeaMHEHUSs, NepeynucneHHbie B Tabnuue 6.6.2-1

Tabnuua 6.6.2-1 npeagHasHaveHa Ansa cTanu ans:

— MHOTOCMOWMHbIX CBapHbLIX LUBOB, CBAPEHHbIX B BUAE OQHO- UIU [IBYXCTOPOHHUX LUBOB;

— OHOMPOXOAHbLIX OAHOCTOPOHHUX KOIbLIEBbIX CBapHbIX LUBOB;

— BbIMOSIHEHHbIX C MPUCaf0YHLIMK MaTepuanamu;

— BLINOMHEHHbIX C UCNOMb30BaHWEM CReAyoLLMX TUNMYHLIX METOAOB: py4Has AyroBasi cBapka merars-
nuuyeckum anektpogom (MMA) 111, ayrosas csapka noa dniocom (SAW) 121, metann aKkTUBHOrO rasa
(MAG) 135, cBapka B MHepTHbIM rase metannu4yeckum anekrpoaom (MAG) 131, cBapka B MHEPTHbLIM rase
BonbtpamoBbIM anektpoaom (TIG) 141, nnasmeHHas ceapka MIG 151.

6.6.2.3 Mpoume cBapHble coeanHeHUs

6.6.2.3.1 O61iMe nonoxeHUs

Ocobble npobneMbl, BbITEKAIOLME U3 TAKMX ANIEMEHTOB, KaK ONMMCaHHbLIE HWXKE, He OXBaveHbl Tabnuuei
6.6.2-1 1 yuuTbIBaOTCA ANA BCEX CThIKOBbIX CBAPHbLIX COeAUHEHUIH, 0COBeHHO Ans NPOoAONbHBLIX/OCHOBHbIX
LLBOB:

— OHOMPOXOAHbIE OIHOCTOPOHHUE OCHOBHbIE LLBbI;

— COeIMHEHUs MeXay pasHOpoAHbIMU MaTepranamMmu unu pasnuyHLIMKU NPUCaAOYHBIMU MaTepuanamMu.

6.6.2.3.2 OgHonpoxoAHble OQHOCTOPOHHME OCHOBHbIE LWBbI

Jns 04HONPOXOAHBLIX OCHOBHBLIX LUBOB TOMNLMHA AOMkKHA GbiTh OrpaHuyeHa senuunHoi 10 Mm. OTmeva-
€TCA TakkKe, YTO JKCMNyaTauusi 3TUX COCYAOB OrpaHMYeHa LMKNUYECKUMU pexumamu, T. e. He 6onee 500
NonHbIX LMKNOB AasneHus. [ina o6bemHoro HK eauHMuHbLIX NPOXOAOB UCNONb3yeTca OAWH M3 ABYX Cne-
OyloLWX BapMaHTOB:

a) obbem HK cTenenu gomkeH COOTBETCTBOBaThb NpeanucaHusM B Tabnuue 6.6.2-1, yto obycnosneHo
BbINOMHEHWEM TMAPABINYECKUX UCTIbITaHUA NpWU Gonee BbICOKOM UCMbITaTENbHOM AaBMNEeHUU, KaK yKasaHo B
10.2.3.3.1, Tabnuye 10.2.3.3-1 ¢ KOHTPONEM NWKOB U U30bITKA HANNABNEHHOro MeTanna;

b) o6bem HK, npeanucaHHbii B Tabnuue 6.6.2-1, ymHoxaetcs Ha 2 6es npesbiwenus 100 %, HO He Me-
Hee 25 % ans npogonbHbiX U 10 % Ans KonbLUeBbIX WBOB. Ecru eCcTb U3MeHeHUs, KOTopble MOryT NOBNUATL
Ha NpOM3BOAUTENBHOCTbL NpoLiecca cBapku (HanpuMep, nepes 3aMeHol MeaHoOW NNacTuHLI MNu rasa, nocrne
3aMeHbl NPOBOMNOKW MK NopoLLKa U 06pa3LOB ANs 3aBOACKMX UCTIbITAHWIA, Nepen 3amMeHol MeAHO! nnacTu-
Hbl UMK ra3a ¥ nocre 3ameHbl NPOBOMOKU), BLINONHSIETCA AononHuTenbHbI HK B Havane 3Tux Wweos.

Kak gns a), Tak u gna b) ceapka TpebyeT kBanuukaLmMm no UCNLITAHUIO TEXHONOMU, KaK 3TO npeay-
cmoTpeHo B EN 13445-4:2009, no ¢hakTnyeckoi HOMUHANbLHOW TOMNWWHE CBAPHOrO COSANHEHUSA, BbINOMHEeH-
HOro 3a OAWH NPOXOA C OAHOI CTOPOHBI. [luana3soH KBanupukauum orpaHU4MBaeTcs BenuyuHoin ot 0,8 - t 1o ¢,
roe t — pakTudeckas HOMUHanNbHas TornwmHa NpobHoro obpasua.

Ansa Bcex TONWMWH UCNONb3yeTCsl PEHTTeHOBCKOE U3nyyYeHue B HanpaBneHuy NOAroToBKU NOJ CBapKYy.

6.6.2.3.3 HepaspyLialowmin KOHTPOSIb CO8AMHEHUA MeXAy pasHOPOAHbIMU MaTepuanamMu WK pasnuy-
HbIMW NPUCaAOYHbIMUA MaTepuanamu.

HK Ha aTux coeuHeHUsX BbIMOMHAETCA N0 0coboii NMCbMEeHHoW npoueaype ¢ AONOSIHUTESbHBIM BHU-
MaH1eM K MHTepnpeTauumn NoNy4YeHHbLIX pe3ynbTaTos.
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6.6.2.4 N'pynna ncnbiTaHum 2

Ons rpynnbl ucnbiTaHuidi 2 cokpalieHne aonu HK, npuBeneHHoe B Tabnuue 6.6.2-1, 3agaetcs ABYMS
yucnamu (Hanpumep, 100 % — 10 %). MNepBoe 3HaveHMe OTHOCUTCS K NepBoHavanbHoMy o6bemy HK, koTo-
peli TpebyeTcs, noka He Momny4vyeH AOCTaTOYHbLIA YAOBNETBOPUTENbHLIA onbiT (cM. 6.6.1.1.4), nocne yero
NpUMeHsieTCA BTOPOE MEHbLLEE 3HAYEHUE.

6.6.2.5 B cnyuae, ecnm Tpebyetcsi MmeHee YeM 100%-Hbiii 06beM ucnbiTaHuii, 06beM U MecTo Hepas-
pyLuaioLLero KOHTpOrs onpefensioTcsl Ha OCHOBE Crieaytolumx kputepueB. BuibpaHHble coegvHeHus sens-
I0TCS penpeseHTaTUBHLIMM NS BCel CBapKku Ha cocyae, paboTaloliem noa aaBneHuem.

a) [ina kopnycoB, cchopMOBaHHLIX FONOBOK, COOBLLAIOLMXCA KaMep U KOXYXOB:

1) Hepa3spyLalowWmii KOHTPOMb OCYLLECTBINASTCA HAa BCEX MEpeceyveHnsIX NpodoNbHbIX U KOMbLEeBbIX
CTbIKOBbIX COEAVHEHWIA.

MuHuManbHas anvHa ucnbiTaHust AormkHa BbiTb 200 MM. Ecnn BKMOYeHUe BCex nepecedeHui npe-
BbilaeT gonto B Tabnuue 6.6.2-1, npumeHsieTca Gonee BbicOkoe 3HAa4YEHUE;

2) ecnu HeobxoauMo Ans AOCTWKEHWUN Jonu, Tpebyemoii cornacHo Tabnuue 6.6.2-1, gononHutens-
Hble cry4aitHo BbiOpaHHble MecTa Ha CTbIKOBbIX CBAPHbIX COBAMHEHUsIX NoanexaT HepaspyLuaroweMy KoH-
Tponio;

3) oTBepcTUsi B Npegenax 0CHOBHbIX CBapHbIX LWBOB (MPOAOsbHbLIX UM KOMbLEBbLIX) MM Ha paccTos-
HWM 12 MM OT OCHOBHOTO LUBA MNPOBEPSAITCA MO AfNMHe He MEHee AUaMeTpa OTBEPCTUA Ha Kaxaol CTOpoHe
oreepcTus. OHM BKIIKOYAIOTCA B KaYECTBE AONOMHEHUs K gorne B Tabnuue 6.6.2-1, ecnv NpMMeHUMO.

b) Conna u naTtpybkun, npukpenneHHbIe K Cocyay (CThIKOBbIE CBAPHbLIE LLBbI).

Iins onpeageneHns o6bema HepaspyLuarLero KOHTpons obLiee KONMYECTBO conen U naTpyGkoB, KOTO-
pble UMEIOT CThIKOBblE CBapHbI€ LUBbI C MOMHLIM NPOBapoOM, rPyNNUpPYIOTCA crneaylowmMm obpasom:

1) ans 100%-Horo HepaspyLUaOLLEero KOHTPOIs: pa3Mep rpynnbl paBeH 1 (T. €. kKaxaoe OTAensHoe Co-
nno u natpy6ok);

2) ana 25%-Horo HepaspyLualoLlero KOHTPOMs: pa3Mep rpynnbl paBeH 4 (T. e. Kaxaoe nosnHoe conrno
unu naTpy6okK ANs Kaxaoi rpynnbl U3 4);

3) ansa 10%-Horo HepaspyLlaoLero KOHTPONSA: pasmep rpynnbl paBeH 10 (T. e. Kaxgoe NonHoe conno
unv naTpyGoK ans kaxaow rpynnsl ua 10).

Mocrie 3TOro MCNbITLIBAIOTCA BIMNONHEHHbIE KOMbLIEBbIE W NPOAOSIbHbIE CTbIKOBLIE CBapHbIE LLBbI OAHOM
conna unu natpybka B KaXaoi rpynne unu 4actuiHoi rpynne. Ecnu BKnioyeHue KonuyecTBa NOMHbLIX Konb-
LieBbIX ¥ NMpOAONbHbLIX CTHIKOBbLIX CBAPHLIX LWBOB UMW conen npesbiliaeT Aonio B Tabnuue 6.6.2-1, npumens-
eTcs Gonbluee aHaueHue.
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Ta6nuua 6.6.2-1 — O6BLem Hepa3spyLualoLWero KOHTPONA

OB6bem ans rpynnbl UCrbITaHui ©

1a 1b 2a' ' | 3 | 3 | 4
Tun wea ®° V':':I:"';a' OBbEM [N OCHOBHLIX MaTepuanos "™ "
1.1
1.1,1.2,]8.2,9.1,9.2, 8.2,9.1, ’ 11,
1-10 | " g1 93,10 | 11281 193 90" 12 | a1
CTbIKOBOW CBapHOM 1 |MpogonbHble coeanHeHus RTunm UT | 100% | 100 % |(100-10)% | (100 — 1(?1) % | 25% 10 % 0
LUOB C NOMHBIM Mpo- MTumPT | 10% | 10%° 10 % 10 % 10% [10%°| ©
BapoM 2a |KonbueBble coeUHEHUA Ha Kopnyce RT wnm UT | 100 % 25% [(100-10)%| (25-10)% 0% (10%° 0
MTunuPT | 10% | 10%° 10 % 10 % ¢ 10% [10%°| ©
2b |KonbueBble coeauHeHus Ha kopnyce ¢ nog- |RT wnmn UT HA 100 % HA 25% HAO 25% 0
KNagkowm MT unu PT HO 10 % HO 10 % HAO 10 % 0
2c¢ |KonbueBoe coeanHeHue BHaxnecTky ¢ oT- |RT wnm UT HA 100 % HAO 25% HA 25% 0
60pTOBKOIA k MT vnm PT HO 10 % HO 10 % HO 10 % 0
3a |KonbLeBble coeguHeHus Ha conne d > 150 mm |RT unu UT | 100 % 25% |((100-10)% | (25-10)% 0% [10%° 0
unu e > 16 MM MTumPT | 10% | 10%° 10 % 10% ¢ 10% [10%°] o0
3b | KonbueBble coeguHeHus Ha conne di > 150 mm | RT nnn UT HAO 100 % HAO 25% HA 25% 0
unu e > 16 MM ¢ nogknagkoi MT wvnu PT HA 10 % HO 10 % HO 10 % 0
4 | KonbLeBble coeamHeHus Ha cone di < 150 mm | RT wnun UT 0 0 0 0 0 0 0
unm e < 16 Mm MT unu PT | 100 % 10% |[(100-10)% 10 % 10% | 10% 0
5 | Bce cBapHbie WBbl B cchepax, ronoskax u RTunm UT | 100% | 100 % |(100-10) % | (100 — 1(?1) % | 25% 10 % 0
nonycgepuyeckux rornoskax Kopnycos MT unu PT 10 % 10%° 10 % 10 % 10% |10%° 0
6 | Cbopka koHu4eckoi o6onouku ¢ uunuiapu- |RT unn UT | 100 % 25% |[((100-10)% | (25-10)% | 10% | 10% 0
yeckoit obonoykoin 6e3 nepenoma (6onb- MT unu PT | 100% | 100 % 100 % 100 % 100 % | 100 % | 100 %
LM KoHeL| KoHyca) ¢ '
7 | Cbopka KoHu4eckoi o6ornouku ¢ unuigpu- |RT unmn UT | 100 % 25% [(100-10)% | (25-10)% | 10% | 10% 0
yeckoit o6oroukol Ges nepenoma (MeHb-  |MTunuPT | 10% | 10%® 10 % 10% ¢ 10% [10%°| o0
LKA KOHeL KoHyca)
KonbueBble coeguHe- | 8a | O6Lwee npunoxeHue o60MNOYKN K ronoBke RT wnu UT HO HO HO HO HO HO 0
HUS BHAXIIECTKY MT unu PT HO HO HO HAO HO HO 0
8b | CunbdhoHbl kK Kopnycy RTunm UT | 100% | 100 % 100 % 25% 25% | 10% 0
e<8mm MT unu PT 0% 0% 0% 0% 0% 0% 0
C6opka nnockoi ro- 9 |C nonHbIM NpoBapom RTwim UT | 100% | 100 % |(100—10)% | (100 — 1(?1) %| 25% | 10% 0
NOBKM UNK TPYGHO# MTummPT | 10% | 10%° 10 % 10 % 10% |10%°] ©
pelueTku ¢ UMnuHAa- 10 |C yacTuyHbLIM NpoBapoMm, ecnv a > 16 MM RT vnu UT HO HO HO HAO 25% 10% 0
pUYECKUM KOPNYCOM (kaKk onpegeneHo Ha pucyHke 6.6.2-1)’ MT wnu PT HO HA HO HO 10 % 10 % 0
C6opka conaHua unu | 11 | C yacTuHbIM NpoBapoMm, ecnm a < 16 Mm RT wnm UT HA, HO HA, HA 0 0 0
OypTa ¢ Kopnycom (xak onpeferneHo Ha pucyHke 6.6.2-1)’ MT unu PT HA HA HO HAO 10% | 10% 0
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Mponomxenue Tabnuubl 6.6.2-1

O6bem Ans rpynMbl UCbITaHWi ©

1a 1b 2a’ ' | 3 | 3 [ 4
Tvn wea *° V'f";'ll;'{)a' O6beM Ans OCHOBHbIX MaTepuanos ™"
1.1
11,1.2,18.2,9.1,9.2, 82,91, ’ 1.1,
1-10 1 "g4 93,10 | M1 1281 19350 12 | 81
C6opka conaHua unu | 12 | C nonHLIM NpoBapoM RTunm UT | 100% | 100 % |(100-10) % | (100 - 191) % | 25% | 10% 0
6ypTa C connom MTummPT | 10% | 10%° 10 % 10 % 10% [10%°[ ©
13 | C vacTuuHbIM nposapom RT wm UT HAO HO HA HA 0 0 0
MT wunu PT HAO HA, HA, HA 10% | 10% 0
14 [ C nonHbIM UNK YacTUYHBLIM NPOBaPOM RT v UT 0 0 0 0 0 0 0
ds150 MmMue<16 mm! MTwmPT | 10% | 10%° 10 % 10%° 10% | 10% 0
Conno wm natpy6ok® | 15 |C nonHbiM nposapom d; > 150 Mm nnm RTunmUT | 100% | 25% |[(100—25)% | (25-10)% | 256% | 10% 0
e>16 MM MTuwmPT | 10% | 10%° 10 % 10 % ¢ 10% [10%°] O
16 | C nonHuiM npoBapom di < 150 mm unm RT v UT 0 0 0 0 0 0 0
es 16 Mm MTwmPT | 100% | 10% |(100-10)% 10 % 10% | 10% 0
17 | c vacTM4HbIM NpoBapoM Ans nboro d; RTunmUT | 100% | 25% |[(100-25)% | (25—-10)% | 256% | 10% 0
a > 16 MM (CM. pUCYHOK 6.6.2-2) MTumPT!| 10% | 10%° 10 % 10%° 10% [10%°] ©
18 |c YacTM4HbIM nNposapoMm di > 150 MM RT unn UT HA HA HA HA 0 0 0
a s 16 MM (cM. pucyHoK 6.6.2-2) MTwm PT!| HA HL, HO HO 10% | 10% | ©
19 | C yacTnyHbIM NpoBapoMm d < 150 Mm RT vnu UT 0 0 0 0 0 0 0
a < 16 Mm (cM. p1cyHoK 6.6.2-2) MTumm PT'| 100 % 10% |(100-10)% 10 % 10% | 10% 0
KoHup! Tpyb B Tpy6- 20 MTunm PT | 100% | 100 % 100 % 100 % 25% | 10% 0
HOI peLleTke
MocTosiHHbIe npuUcrno- | 21 | C NonHbIM UK YacTUYHBIM NPOBaPOM RTunmUT | 25%9% | 10%° 10 % 10%° 0% [10%° 0
cobnexus | MTummPT | 100% | 10% 100 % 10 % 100% |10%°| 0
O6nactu, coxpaHsio- | 22 MTuwm PT | 100% | 100 % 100 % 100 % 100 % | 100 % 0
LLjue AaBneHue, Nno-
Cne CHATUA BpeMeH-
HbIX NpucnocobnexHuni
dyTeposka ceapkon " | 23 MTwm PT | 100% | 100 % 100 % 100 % 100 % | 100 % 0
PeMOoHTBI 24 RTum UT | 100% | 100 % 100 % 100 % 100% |100% | O
MTurmPT | 100% | 100 % 100 % 100 % 100% |100% | O

& Cm. pucyHok 6.6.2-3.

® RT - paguorpadmueckmii KOHTponb, UT — ynbTpassyKoBO# KOHTPONb, MT — MarHUTONOPOLWKOBbIA KOHTPOSb, PT — KOHTPOMNb NPOHUKAIOWMM BELLECTBOM.

2 % npm e < 30 MM 1 Temm xe TYC, uTo 1 Ans NPoAonkHbLIX, ANs rpynn cranu 1.1 n 8.1.

910 % npu e > 30 MM, 0 % npu e < 30 MM,
° MpouexTHas aons B Tabnuue oTHOCUTCA K 06LLei AnMHe CBAPHOTO LIBa BCeX conen, cM. 6.6.1.2, nepeuncnenue b).
fPT uAn UT He NpUMeHAETCA AN TONWMHLI Wea < 16 MM.
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OxoHuyaHue Tabnuubl 6.6.2-1

O6beM Ans rpynnbl UCbITaHWNA °

1a 1 | 2a ' | 3 | 3 [ a
Tun wea *P Wcnbita- O6bEM Anst OCHOBHBIX MaTepuanos " ™"
Hue
1.1
1.1,1.2,18.2,9.1,9.2, 8.2,9.41, ! 11,
1100 T8 Tes e | 11281 193907 12 1 g4

910 % ana rpynn ctanu 8.2, 9.1, 9.2, 9.3 1 10.
ObbeMHble UCTILITaHWS, eCrU UMEeeTCA PUCK pacTPeckUBaHWA U3-3a OCHOBHOTO MaTtepuaria Unm Tennosoi o6paboTku.

f Ob6bsicHeHMe cokpalLeHUs ANA rpynnbl MCNbiTaHui 2 cM. B 6.6.1.2.

! B McKniounTenbHbIX CAyYasX UMW ecriu KOHCTPYKUMS WAW BOCTIPUHMMAEMas! Harpy3ka Ha COeAMHEHUN SIBIISIETCS KPUTUUECKOH MOXET 6biTb HeoBXoaUMbIM npuMe-
HeHue o6ounx metonos (1. €. RT u UT, PT u MT). Cm. Tabnuuy 6.6.3-1 o apyrux o6cToATensCTBax Asisi UCnonb3oBaHua o6o1x MeTodos.

¥ 06 orpaHuueHusx npumeHenus cm. EN 13445-3:2009, nyHkT 5.7.3.2.

! lMpoueHT NoBepXxHOCTH, Noanexatuein UCCriegoBaHUIo, OTHOCUTCA K NPOLIEHTY ANUHDLI LWBOB KaK HAa BHYTPEHHEW, Tak U BHELWWHEN NOBEPXHOCTU.

™ PT u UT - KkoHTponb no o6bemy, a MT u IMT — koHTponk No nosepxHocTy. Mpu ykasaHum B AaHHON Tabnuue TpebyloTcst kak 06beMHbIe, Tak U NOBEPXHOCTHBLIe
UCMbITaHUA B ykazaHHOM o6Leme.

" HAO osHayaeT «TUN coeauHeHUs He aonyckaeTcs» (cM. EN 13445-3:2009, npunoxenue A).

° B cnyyae UMKNUYeckon Harpyaku cM. npunoxexue G.2.

P B npunoxennn A EN 13445-3:2009 npuseaeHbl OrpaHMueHUst KOHCTPYKLIMM MO LBaM.

9 Ecnn ausaiiH He Takos, YTO TorlmHa Wea npesbilwaet 1,4 €; (cM. NyHkT 7.6.6 EN 13445-3:2009). B TakoM crniyyae npumensTb HK no cTpoke 2a.

" IS coeauUHEHMi C U3NOMOM NPUMEHSeTCs cnyJai 2a.
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PrcyHok 6.6.2-1 - OnpegeneHve «a» ana Tunos wea 10 n 11

PucyHok B.6.2-2 - OnpegeneHne «a» Ans Tmnos wea 17,18 n 19
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PucyHok 6.6.2-3 - Tun wBoB

6.6.3 BbInosHeHNe HepaspyLlwarLLero KOHTpPoIA
6.6.3.1 O6uiMe nonoxeHus
BusyasnbHbI KOHTPO/Ib MPOBOAUTCA ANS BCEX CBAPHbIX LUBOB.

Hepaspylaowmii KOHTPO/Ib CBAPHbIX COeAUHEHWI A1 OKOHYaTe/IbHOW NPUEMKM 3aBUCUT OT TpynMbl
UCMbITAHWIA COeAUHEHNS.

6.6.3.2 NpumMeHNnMble MeToAbl Hepa3pyLllarLw ero KOHTPOIA

B tabnuue 6.6.3-1 npvBefeHbl MeTof, XapakTepuUCTUKM 1 KpUTepun npuemki. dta Tabsvua ocHoBaHa
Ha EN 12062:1997, a Takxe ypoBHe ka4decTtBa C cornacHo EN ISO 5817:2007.
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Tabnuua 6.6.3-1 — HK. MeToAkl, NpMeMbI, XapaKTepPUCTMKU, KPUTEPUM NPUEMKH

(V1)

[ocTaTku NOBEpPXHOCTH)

(chgﬁ;gﬂ_:’;i ';) MeTtoauku XapakTepucTuka Kputepuu npuemMku
BuayanbHblit koHTpons  |EN 970:1997 EN ISO 5817:2007 (He- [EN ISO 5817:2007 (He-

OOCTaTKM MOBEPXHOCTH,
ypoBeHb npuemku C) °

PeHTtreHorpaduueckuii
(RT)

EN 1435:1997, knacc B

EN 12517-1:2006 u go-
nonHuTenoHasa Tabnuua
6.6.4-1

EN 12517-1:20086, ypo-
BEHb Npuemku 2 n Tabnu-
ua 6.6.4-1

YnNbTpa3ByKOBOW KOH-
Tponb (UT)

EN 1714:1997, He Huxke
knacca B ®

EN 1713:1998 °

EN 1712:1997, ypoBeHb
npuemku 2 + He ponyc-
KaloTcsl NITOCKOCTHbIE He-
JOcCTaTkn NOBEepXHOCTU

KoHTporb NpoHUKaloLLMM
BewecTtBoM (PT)

EN 571-1:1997 + napa-
MeTpbl UCTbITaHWI NO
EN 1289:1998, Tabnuua
A.1

EN 1289:1998

EN 1289:1998,
ypoBeHb npueMku 2X

MarHUMTOnoPOLLKOBLIA
KOHTpOnb (MT)

EN 1290:1998 + napa-
MEeTpPbl UCTbITAHUIA MO
EN 1291:1998, Tabnuua
A.1

EN 1291:1998

EN 1291:1998,
ypoOBeHb npuemMku 2X

nnaBHOIo nepexoaa;

¢ Anst TonwymHel > 100 MM Tpebyetcs knacc C unu D.

® EN 1713:1998 sBNsieTCA Nl peKoMeHaaLei.

® [ononH1TeNbHbIe TPeBOBaHNA ANA CrIeaYIOLNX HEAOCTATKOB:

— cniyyaitHas ayra (601) — yaaneHue nnioc 100%-Heiii MT unu PT B Liensx o6ecneyeHus oTCyTCTBUSI HE[JOCTATKOB;

— 6pbi3rv MeTanna (602) — 6pbiarn MeTanna AonkHbl BbITh YyCTpaHeHbl CO BCex YacTeil, NOABEPXEHHBIX 4aBlNEHUIO, U
LUBOB MPUHaANEXHOCTEN, HECYLUMX HarpyaKy. MaonupoBaHHble cryyaiiHble 6pbisri JONycKaloTCA Ha KOMIMOHEHTax, u3-
rOTOBNEHHbIX U3 MaTepuanos rpynnbl 1;

— pBaHasa nosepxHocTb (603), cnep wnudosaHus (604), sapybka (605) AormkHbLI 6bITh OTILNMGOBaHLI A0 NONyYeHUs

— yToHeHue metanna (608) He gonyckaetcs. Jlio6oe nokanbHOe yTOHEHWe MeTanna [OMKHO GbiTb COOTHECEHO C
KOHCTPYKTUBHbLIMM XapakTepUCTUKaMu (pacyeTHast TOMLMHa + A0MYCK Ha KOPPO3UIO).

6.6.3.3 Boibop MeTOAOB Hepaspylualowero KOHTPONSA ANA BHYTPEHHUX HEAOCTaTKOB (MOMHLINA

M YaCTUYHbLIA NPOBap)

Bbibop vcnonb3oBaHusi peHTreHorpacgMyeckoro v ynbTpasBykoBoro obcrnefoBaHUa UnNU CoveTaHus
LOIMKeH COOTBETCTBOBaTb Tabnuue 6.6.3-2.
Ecnu ykasaHbl ABa MeToAa, HavMeHee NPeAnouTUTENbHbIA METO/ YKa3aH B ckobkax.

Ta6nuua 6.6.3-2 — BbiGop MeTofia Hepa3pyLUAIOLLero KOHTPONs ° AN o6HapyxeHusi BHYTPeHHUX flecheKkToB
B COEAMHEHUSsIX C NONHbIM NpoBapom B cooTBeTcTBUM ¢ EN 12062:1997, Tabnuua 3

Matepuan v TMn coeguHeHus

HoMuHanbLHasA TonwwmHa OCHOBHOrO Marepuana e, Mm

e<8 8<e<40 40<e<100 e> 100
CTbIKOBbIE COeANHEHMSA, thep- RT RT, vnun UT, UT®, unmn UTp, UTp”
puTOBas cTanb unu UTp unm (RT)
T-o6pasHble coeauHeHus, UTp unu RT UT, vunu (RT), UT, unu (UTp), UTp
theppuTOBas cTanb unu UTp unu (RT)
CTblkoBble COeAMHEHUs, ay- RT RT vnu (UTp) RT urnm UTp ° UTp"°
CTEHUTHas HepXaBelLwas u
aycTeHuTHas cheppuToBas (ay-
nnekcHas) ctanb
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OkoH4yaHue Tabnuubl 6.6.3-2

HomuHanbHas TonwmMHa OCHOBHOTO MaTepuana e, MM
e<8 8<e<40 40<e<100 e>100

T-o6pasHble coeauHeHus, ay- UTp unu RT UTp unu RT UTp unu RT UTp
CTEHUTHasA HepXaBeloLas u
aycTeHuTHas cepputoBas (ay-
nnekcHas) cranb

# — RT 1 UT 03HaualoT peHTreHorpadpM4eckuit U ynbTpassykoBON KOHTPOMNb B COOTBETCTBUW CO CTaHAapTaMM, yno-
MSHYTbIMK B Tabnuue 6.6.2-1;

— UTp oTHocutcsa K knaccy D cornacHo EN 1714:1997 1 moxeT pacnpocTpaHsATbCA Ha Bce BUABI YNbTPa3sByKOBOIO
KOHTPONS, BKMOYAsA UCMbITAHWUSI MEXaHU3UPOBaHHbLIM CNOCOBOM UMK UCTMONbL3OBaHWE AATYMKOB Ha ABYX Nbe3okpucTas-
nax. OH TpebyeT KOHKPeTHbIX MUCbMEHHbLIX NpoLeayp Ans NapamMeTpoB WCMbITaHWA U KPUTEPUEB NPUEMKU U AOSDKEH
COOTBETCTBOBATH YPOBHIO kadecTBa C cornacHo EN ISO 5§817:2007.

® inst e 2 60 mm UT BKIIO4aET UCCIGOBAHME Ha HeAOCTAaTKM, neprneHAnKYNApHLIe NOBEpPXHOCTH, B COOTBETCTBUN C
EN 583-4:2002.

Matepuan v TMn coeguHeHns

Bwi6op B Tabnuue 6.6.3-2 ocHoBaH Ha Hanbonee noaxoasiLemM MeToae AnNs COOTBETCTBYIOWEro NpuMe-
HEeHWs B OTHOLLUEHUU TuUMNa U TONLUHLI MaTepuana. Bo3MOXHO, YTO Apyroi BaXKHbIA hakTop, noanexaluui
pacCMOTPEHUW0, HanpUMep reomMeTpusi coeIMHEHUs, YyBCTBUTENbHOCTb MaTepuaria K pacTpeckusaHuio B
npoLecce cBapk1, MOXET UMETb NPEeUMyLLIeCTBEHHOe BIUSHUE Ha METOA, OTNNYAIOWUIACA OT YKa3aHHOro B
Tabnuue 6.6.3-2. MaroToBuTenb JOMKEH 3apervcTpupoBaTbh OcHoBaHue Ansi noao6Horo BuiGopa.

I'IpumeanMe — B ucknouuTensHbIX crnyyasx mnu ecnv KOHCTpyKUuua unuv BocnpMHUMaemMasn Harpyska Ha coeguHe-

HUU sABNAeTCA KpVITW'IeCKOIZ, 0cobeHHO ANs COeAMHEHUI C HeNOMHbIM NpoBapoOM, MOXeT 6biTb HeOSXOAMMblM npu-

MeHeHue oboux MeTOoA0B ANnA 04HOro coeauHeHus unn CBapHoro Liea.

6.6.3.4 BbIGop MeTOAOB Hepa3pylualollero KOHTpons ANA HeAOCTATKOB NOBEPXHOCTU

Ina deppuTHLIX CTanei MCNoNb3yeTcs MarHMTONOPOLUKOBLIA mMeToA, (MT). [ina ayCTeHUTHLIX cTanei
MCNomnb3yeTCsl METOZ, C MCMNOMNb3OBaHWEM MPpOoHuKatowero Bewectea (PT).

6.6.3.5 CocTosiHUe NOBEPXHOCTU U NOArOTOBKA K Hepa3pyLialoLemMy KOHTPOsIo

CocrosiHue nosepxHOCTH, Tpebyemoe Ans BbinonHeHuss HK, JOmMKHO COOTBETCTBOBAaTb CTaHOapTaM,
yKasaHHbIM B Tabnuue 6.6.3-1. CeapHble NOBEPXHOCTU He criegyeT obpabaTbiBaTb, €CNM UX HapylLueHUsl He
6yayT meliaTb npuMeHeHuo u/unu TonkoeaHuio. Ocob6oe BHUMaHWe HeoBXoaMMO AN COCYAOB, WUCTILITbI-
BalOLLMX LIMKMUYECKMe HarpysKku, KpuTepuu npuBeeHsbl B npunoxeHun G.

6.6.3.6 Npadmk HepaspyLlalOLWero KOHTPONA

JlonmkeH 6biTb NOArOTOBNEH CBOAHbIA rpacuK, OXBaTbiBaOWMA TpeboBaHMS K HepaspylualoleMy KOH-
Tpornio AJIA KaXOoro cocyaa, ornpeferieHue cragui U3roTOBMEHWUs!, Ha KOTOPbIX BbIMOSHSIETCA HepaspyLuato-
LU KOHTPOIb, BLIGOP MeToAa, npoleaypsbl, koTopble GyayT UCMONbL30BaThCs, KPUTEPUER NPUEMKU, a Takke
BbINOSTHAEMbIX 3aMUCEN.

6.6.3.7 Ksanudmkaums nepcoHana, BbINONMHAOLEro HepaspyLualoLMii KOHTPOJb

MepcoHan, BbIMOMHAOLLMA HepaspyLIaoLLIWA KOHTPOSb, AOIKeH GbiTb KBanuduuUpoBaH U cepTUdULX-
posaH B cootBeTcTBUM ¢ EN 473:2008, 3a ucknioyeHeM BU3yanbHOrO KOHTpONs, A KOTOPOro nepcoHan
AomkeH GbITb kBanugUUMpoBaH, HO He JOMKeH ObiTb cepTUdUUMpoBaH. MepcoHan, BbINOMHSAIOLWA Hepas-
pyLLaIOLLUA KOHTPOMb, AOMKEH UMETb COOTBETCTBYIOLLEE CBUAETENLCTBO O KBanudukauum (HanpuMep, cep-
TUMKaLMKM NepcoHana, BbINOMHAOLLEro HepaspyLUaoLLMA KOHTPOSb YPOBHSA 1, 2 Unu 3 COOTBETCTBEHHO).

6.6.4 OnucaHue 1 oLieHKa YPOBHSA NPUEMIIeMOCTH HelOCTaTKOB

6.6.4.1 OnucaHue

TepMuHonorus, ucnosibayemMas Ans onucaHWs HeLoCTaTkoB, AomMKkHa cooTBeTcTBoBaTh EN ISO 6520-1:2007.

6.6.4.2 Kputrepun npueMnemocTu

Kputepuu, ucnonbayemslie Ansi OLEHKM NPUEMITEMOCTU HEAOCTaTKOB, AOMKHLI COOTBETCTBOBATbL Npeg-
cTaBneHHbIM B Tabnuuax 6.6.3-1 n 6.6.4-1.

6.6.5 dtan BbINONHEHUA

HepaspyLuatolinii KOHTPOMb OCYLLECTBNAETCA Mocre 3aBeplueHWs TepmoobpabGoTku Mocrie CBapKu
(PWHT), Ho nepeA KOHTPOMNbHBLIM UCMbITAHWEM BO BGEX rpynnax UCrbiTaHWUA.
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Ecnu matepuan HeuvyBCTBUTENEH K pacTpeckuBaHuio B xope PWHT, T. e. aT0 maTtepuan rpynn, Hanpu-
mep, 1.1 n 8.1, Hepa3spyLwaloLWwmiA KOHTPOIb MOXET OCYLLECTBNATLCA nepeq PWHT.

Bce cocyabl AomkHbLI MPOXOAUTL KOHTPOSb B XOA€ M MOCNe npouecca M3roToeneHusl B Liensx obecne-
YeHUs KayecTBa roTOBbIX CBApHbIX coeauHeHud. MoaobHble NPOBEPKX BKIIOHAIOT NPOBEPKU reOMETPpUM LB,
KOHTPOJIb pasmepoB, COBMELLEHUE U T. 4.

B yacTHOCTM, cocyabl rpynnbl UCTILITaHUA 4 NPOXOAST KOHTPONb B XOAE WU3roTOBNEHUs Kak Npyu NepBo-
HavansHon c6opke, Tak 1 nocrie NoAroTOBKM COeAWHEHUsI CO BTOPO CTOPOHbI B Clydae ABOMHLIX CBapHbIX
LUBOB.

6.6.6 MNpoueaypa nosTopHOro Hepa3pyluarlLero KOHTpons

Mecra, BbiOpaHHble B nepeuncneHusix a) U b) 6.6.2, cuMTaloTCA penpe3eHTaTUBHBIMU AN KOHTPONW-
pyembiX LLUBOB. He,El,OCTaTKVI, BbIAIBIIEHHbIC HA KOIbLEBbIM LUBE, CHUTAKOTCA npeacraBnAaAloLMMKU COCTOAHUE
BCEro KornbLesoro Wea. [ledekT, BbisiBNEHHbIA Ha NPOAONBHOM LUBE, CHUTAETCS NPEACTABMNSIOLUM COCTOSHUE
BCEero npogonbHoro Wea. Hegocratky, BbisiBNIEHHbIE HA COMie MIM natpybke, CHMTAIOTCS OTpaXalolwmMm
COCTOsIHWE rpynbl conen unu natpyokoB. B cooTBETCTBUM € TUNOM JedeKTa NOBTOPHLIA KOHTPOSb BINOM-
HsieTCs criefyroLmMM o6pasom:

a) nrockue HeJocTaTKW: ecnv B MccriegoBaHHbIX oGpasliax NpUCYTCTBYIOT OAMH MIM HECKOSIbKO Nio-
CKMX HeOOCTaTKOB, BCA [rMHa CTHIKOBOrO CBapHOrO LWBA, NPeACTaBieHHbIX 06pa3LoB KOHTpONMpyeTcs no
TOMY e MeToJy HepaspyLualoLlero KOHTPOMs U OLEHUBAETCA MO COOTBETCTBYHOLUMM KPUTEPUAM Npuemsie-
MOCTH;

b) Hennockve HepocTaTku: ecnv obpa3sel, He MMeeT NMOCKUX AedeKTOB, HO COQEPXKMUT UHbIE HENMOCKMe
AedeKTbl B KONM4eCTBe, NpeBbILLaLWLEM AOMNYCTUMOE B KPUTEPUSAX NPUEMKY, eLle ABa Cly4YaitHo oToGpaH-
Hbix o6pasua NPOXOAAT HepaspyLlaloWWi KOHTPOrb, a pesyNibTaTbl OLEHVWBAKTCHA MO COMOCTAaBIIEHUIO C
nepBoHaYanbHbIMU KpUTepUsMU. Kaxaplit M3 JoMonHUTENbHbLIX 06pasLoB AOMKeH GbiTb Kak MUHUMYM TaKo#M
e ANWHbI, Kak U opuriHan. Ecnu 3t gBa gononHuTenbHbIX obpa3la sSBMSTCA NPUEMNEMbIMU, OpUrn-
HarbHbIA oBpa3seL, NOASeXUT PEMOHTY U NOBTOPHOMN OLIEHKE C UCMOSIb30BAHUEM TOrO e MeToAa Hepaspy-
warowwero koHTponsi. Ecnu oamH unu oba fononHuUTensHbIX obpasua He NPoxXoAsaT ucnbiTaHue, 100 % ceap-
HOro COEAMHEHUS NOASEXUT UCTILITAHMIO.
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Ta6nuua 6.6.4-1 — Pagnorpacnyeckuit KOHTPONbL, KPUTEPUU NMPUEMKN

MaoeHTudUKaumAa HefaoCcTaTkoB

MakcumanbsHo aonyctumoe

EN ISO 6520-1:2007

Fpynna Ne

Ludpp
HegocTaTka

Tun HepocTaTka ®

Onpe,qeneuue MakCcUumanbHO A0NyCTUMOro

2

2012

PaBHOMepHO pacnpefeneHHas 5

NOPUCTOCTb

He ponyckaetcs, ecnu obwasa nrowaab Npoekuun nopuc-
TOCTW npeBbiWAeT 2 % OT yYUTbIBAEMOW MIOWAaN NpoekK-
umm ceapHoro wea (/- w).

(1 % ana kputnyeckmx obnacreit cocynos, paboTalowmx B
YCIOBUSIX LIMKIIMYECKUX Harpy3oK, CornacHo npunoxeHuio G).
Makc. eauHnyHas nopuctocTb 0,4 e, Ho He bonee 4 MM

2013

CkonneHue nop

‘o6nacts 1

~obnactb 2

DNEMM

| eale

He ponyckaetcs, ecnu obias nnowaab NpoekLun nopuc-
TOCTU npeBbilaeT 4 % OT y4YUTbLIBaeMOW NIowann Npoek-
UMM CBapHOro LWBa, KOoTopas siBnsieTcs Haubonblieid us
ABYX creayloLux nrowaaeii:

— nnowaap 1: KPyr AuameTpoM, COOTBETCTBYIOLUM LIMPUHE
CBapHOIo LWBA;

— nnowaab 2: orubalolasn, oxsaTbiBalowwas Bce nopbl

202

Ycano4yHasi pakoBuHa

cm. 2015

He ponyckaetcs

301

LLinakoeoe BkntoueHne

w = 0,3e, He 6onee 3 Mm

I = e makc. B 50 Mm

(w = 0,26, He Gonee 2 MM u | = e, He Gonee 25 Mm Ans Kpu-
Tuyeckux obnacreit cocynos, paboTalowmux B YCNOBUSIX
LIMKNMYECKMX Harpy3oK, B COOTBETCTBUM C NpunoxeHunem G)

400

HecnnaeneHue n Henposap

)

He ponyckaetcs, ecnu TpebyeTcs LIOB C MOMHLIM MPOBa-
pom

? VicnonbayloTca cneayioLme CUMBOSb:
d — auameTp nopsl;
e — TorMHA OCHOBHOIO MaTepuana;

W — lIMpUHa npoekunn oTMeTKNn B MUNnnMeTpax;
I — ANWHa NpoeKUuM OTMETKU B MUITTMMeTpaXx.
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6.6.7 lokymMeHTaL s Hepa3pyLLaloLero KOHTPOnNs

Becb HK gormkeH npoBoauTLES B COOTBETCTBMM C NMUCbMEHHBLIMU NpoueaypaMy U kBanuduuupoBaHHbIM
nepcoHarnom, kak ykasaHo B 6.6.3.7. B nogaepxky ageitcteuid no HK rotoBsiTcA NnMCbMEHHbIE NPOTOKONbLI UC-
MbITaHUA B COOTBETCTBUMU CO CTaHAapTaMu, ynoMsHyTeIMM B Tabnuue 6.6.3-1.

JlokymeHTauus, onvcaHHas Bbllle, SBNAETCS AOCTAaTOMHOW ANs npoBepkn o6vema BoinonHeHHoro HK u
fIBNAETCA COCTABHOM YacTbio OTYETHOCTU, ONMUCAHHO B pasgene 12.

6.7 Pa3pywalowmii KOHTpOIb

6.7.1 O6Lem paspyLuaoLwero KOHTpons
YpoBeHb paspyLualoLLnX UCMbiTaHui JormkeH cootBeTcTBoBaTb EN 13445-2:2009 1 EN 13445-4:2009.

6.7.2 N'pachuk pa3pyluatoLero KOHTpons

WUaroTosuTens cocyfa OTBEYaeT 3a NOAroTOBKY MOMHOro rpadouka, oxsartbisawLwero TpebosaHus kK pas-
pyLiaiowemMy KOHTPOIo ANA KaXaoro cocyaa unv cepuv cocyaos, Onpeaensiowero ctagum UsroToBneHus,
Ha KOTOPbIX BbIMOMHAETCH pa3pyLIalLWwmii KOHTPOMb, BIGOP UCMbITaHUA, NPOLEeAypPY UCNbITAHWA, KOTOPbIEe
6yayT ncnonb3oBaTbCs, KPUTEPUU NMPUEMKU U MPOTOKOILI, KOTOpbie TpebyeTcs cocTaBNATb.

6.7.3 MpoBepka pa3pyLualollero KOHTPONA

Cnepytowme OeincTBUA OMKHBI ObITb 3aCBUAETENLCTBOBAHbI:
— naeHTudukaumsa/nposepka NpobHbIX 06pasLoB;

— MeXaHnJvecCKne UCnbITaHuN,

— NOAroTOBKa UNWU cepTUhUKaLIMU NPOTOKOMNOB UCTbITAHUIA.

6.7.4 MpoTokonbl

Bcs pokymeHTauus, cBisaHHas C BbIMOSTHEHUEM paspyLialrLliero KoHTpons B COOTBETCTBUU C HAacTOALLUM
CTaHOapTOM, SABMSAETCA COCTaBHON YacCTbi OKOHYaTeNbHOW AOKYMEeHTauun B COOTBETCTBUM C pasfenom 12
U gomxkHa 6biTb J'Iel'KOﬂ,OCTynHOIZ.

6.8 TepmooGpaboTtka

TepmoobpaboTka NpOBOAMTCS B COOTBETCTBMU C MUCbMEHHBLIMU NpOLIeAYPaMU 1 NOATBEPXKAAETCA KOH-
Tponem. Takue npoueaypbl AOMKHbI ONMUCLIBATL NapaMeTpbl, KPUTMYECKME Ans npouecca TepmoobpaboTku.
Mpouenypbl AOMKHLI OXBATbiBATb COOTBETCTBYHOLLME KPUTEPUM B 3aBMCMMOCTM OT npoLiecca TepMoobpa-
60Tku. Kak MUHUMYM OHU JOMKHBI BKMIOYATb B COOTBETCTBYIOLLMX CryYasix:

a) CKOpPOCTb Harpesa;

b) Bpemsi u TeMnepaTypy yaepXaHUs UMW BbiAepPXKU;

C) CKOpOCTb OXNaXOeHUsl;

d) TennoHocuTernb 1 TUN MeYu;

€) TVN 1 Konu4yecTBo NPMGOPOB ANA U3MepeHNs TeMnepaTypsbl;

f) nopnepxky o6opyanoBaHus (ecnv NnpUMeHUMO);

g) 3anucu u o6bem MHopMaLLMK, KOTopas [ofhkHa coaepXaTbCs.

7 CybnoapsaaHbie 3NeMeHThI

7.1 O6wue nonoXeHus

WarotosuTenb cocyaa rnpu 3aBeplUeHUU niobbix paboT Ha BbINONHEHHOM COCyAde WNU YacTu cocyaa
[OMKeH NOATBEepAUTb, YTO NMtobble paboThbl, BbINOMHEHHbIE APYTMMX CTOPOHaMM, Taloke COOTBETCTBYIOT Tpe-
GoBaHVsAM HacTosLLEero cTaHaapTa.

MpumeyaHue — HekoTopble Buabl paboT, kKoTopble MOryT GbiTh NepedaHb! Mo AoroBopy cyGrnoapsaaa U3roToBUTENeM

cocyAa 1 BbINOMHEHb! APYruMU OpraHUsaLmMsiMK, BKIKOYAIOT:

a) NpoeKTMpoBaHue;

b) pesky;

¢) hopmoBaHue;

d) nesTenbHOCTL B 06nacTu cBapku;

e) TepMoo6paboTky;

f) HepaspyLaloLWmit KOHTPONb.

Mpumep chopmbl cybnoapsigymka cm. B EN 13445-4:2009 (npunoxenue B).
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7.2 [leiicTBuUA, CBA3aHHbIe CO CBapKOM, BbiNnosiHAeMblie N0 AoroBopaM cyénoapsaa

Hencreusa, cBasaHHble CO CBapKOM, BLINOMHSIEMbIE NO AOroBOpam cybnoapsaa, A0MmKHbLI COOTBETCTBO-
Batb Tpe6oBaHuam EN 13445-4:2009.

7.3 fencTBuA NO Hepa3pyLualoLLEeMy KOHTPOIIO, BLINOMHAEMbIE NO A0roBopam cybnoapana

7.3.1 Ucnonb3oBanue nepcoHana no HK Ha ocHoBe KOHTpaKTa Ha NNowWanax U3roTOBUTENSA COcyAa

Wsrotosutenb cocyaa SIBNSETCH OTBETCTBEHHbIM 3a obecneyeHue noaroToBku, Keanucukaumm U cepTu-
cdmkaummn nepcoHana no HK, He siBNsIOLLErocsi COTPYAHUKaMWU M3rOTOBUTENS, B cooTBeTCTBUM C EN 473:2008.
DonxHbl 6biTb NpeAcTaBneHLl Haanexalwmm o6pa3oM AOKYMEHTUPOBAaHHbIe 3anucu, YTo6bl M3roToBUTErNb
cocyaa Mor NpoBepuTb KBanudukaumio nepcoHana, U Nogo6HbLIe 3anNUcyn AOIMKHBI COXPAHATLCA U ObiTb nerko-
AOCTYMHbIMU.

Becb HK nposoauTcst B COOTBETCTBUM C NMUCbMEHHBIMU NpoLeAypPaMu, U pesynbTaTbl AOKYMEHTUPYIOTCA
1 COXpaHAIoTCA B cooTBeTCTBMM ¢ TpeboBaHusMu Kk HK nsrotoButenei cocynos. Usrotosutenb cocyaa sB-
naeTcA OTBETCTBEHHbIM 3a obecneyeHue NOMHOro BhIMOMHEHUA BCeX NoAobHLIX npoueayp. MsrotoButens
cocyna obecneuMBaeT coxpaHeHUe 3arnuceid, KacalolMxcs UCNoNb3oBaHUA NepcoHana no AoroBopam cy6-
noapsaa AnA AeACTBUIA, BbINOMHAEMbIX UM, U UMeeT NpaBo HasHavaTb U yaanate nepcoHan no HK no cso-
emy ycMoTpeHuio. MaroToButenb cocyjia HeceT OTBETCTBEHHOCTb 3a COXpaHeHue Bcex 3anuceit o paborte,
BbINOMHEHHOW NEepCoHANoM Nno AoroBopy cybnoapsina B COOTBETCTBUM C pa3fenom 12,

7.3.2 Boinonnenue HK no goroBopam cybnogpsaa Ha nnouwangax cyébnogpsagumMkos

HK, BbINONHsIeMbIi1 Ha MOLLHOCTSIX Cy6noApsiAYUKOB, NPOBOAUTCA NOA OTBETCTBEHHOCTLIO U3FrOTOBUTENS
cocyna. Becb 3aHATbI nepcoHan AormkeH nNpoitu obyueHve, kBanudukauuio u cepTuguKauuio B COOTBET-
ctBun ¢ EN 473:2008, a marotoBuTenb cocyfa AOIMKEH NopaepXuBaTb afekBaTHble 3anucu, NoaTeep-
Xpaowume Ux ksanudpukaumio. Bece npouegypbl AorbkHbI BbiTb 3af0KyMEHTUPOBaHbI, U BCe pe3ynbTaTbl UC-
NbITaHWIA 4OMKHbI ObITb AOCTYMHbI M BCE KOMUU AODKHBI COXPaHATLCA U3rOTOBUTENEM cocyaa.

Mpumeyanne — UarotoButens cocyaa AomkeH obecneduTs cBOGOAHLIN AOCTYN ANS CTOPOH, UMeIoWMX 06A3aHHO-

CTU Mo NpoLieaypaM OLEHKU COOTBETCTBUS!, B TOM CTEMEHM, KOTOPYIO OHU CHUTAIOT HEOBX0AUMOI ANA BLINONHEHUA
cBoux o6sisaHHOCTeN U 0653aTeNbLCTB.

8 Mpoune ucnbiTaHuA

YkasaHusi N0 UCMNbITAHWAM Ha repMeTUYHOCTb CM. B npunoxeHuu D.

9 Kann6posBka

9.1 O6wWwue nonoxeHus

Bce usMeputensHoe U ucnbiTatenbHoe obopyaoBaHWe, UCMOoNb3yeMoe Ansi OKOHYaTenbHOW NPUEeMKU
cocynoB, kanubpyeTtcs B cooTBeTCTBUU C 9.2 — 9.4 M NUCbMEHHLIMU NpoLelypaMu.

Mpy ucnonb3oBaHnK B AaHHOM MYHKTe kanMbpoBKa 03HayaeT BCEOXBaTbIBAIOLLMA TEPMUH, CBA3AHHbIA C
npuMeHeHueM npoueayp U ucneiTarenbHoro obopyaoBaHus AnA onpeaeneHnst TOY4HOCTU oBopyAoBaHUA.

Hexkotopbie Buabl o6opyaoBaHMs nocrne nepBoHauanbHOW KanubpoBKM MOryT 3aTeM MpoXoAuTb Mpo-
Bepky. lNpumepamu nposepeHHOro obopyaoBaHMs SBISIIOTCA AeHCUTOMETpbl M cBapouHoe obopyaoBaHue.

Mpumeuanue — O6opyaoBaHue, noanexallee kanMbpoBke, BKIOYaeT, MOMUMO NPOYEro:

a) YCTaHOBKM ANA UCNbITAHUA HA pacTsHKeHMe;

b) yctaHOBKM ANs yAapHbIX UCTLITAHWNA;

C) TBepaomep;

d) o6opynoBaHue ANA HepaspyLIAOWEro KOHTPONs, BKIOYasi JEHCUTOMETP U CHUMKW STANOHHOTO CTYNEHYaToro
obpasua;

€) MaHOMeTpbI;

f) neyb u KOHTaKTHbIE TepMonapbi;

g) pemmcTpaTopbl BpeMeHu/TeMneparypbl;

h) annaparypa ans uamepeHusi pasmepos;

i) cBapouHoe obopynoBaHue (cM. EN ISO 17662).

9.2 lNMpouenypa kanubposku

9.2.1 O6wue nonoxeHmsa
Mpouenypbl AOMKHbI ObITL NOArOTOBIEHbI AT KAXA0ro TUNa obopyioBaHus ¢ ykasaHUeM:
a) obbema AeiiCTBUIA 1 NULL, OTBETCTBEHHbIX 3@ BbINOMHEHWE KanMbpoBku;
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b) ccuinku Ha eBponeiickue CTaHAAPTHI MM HALMOHANbHbIE CTAaHOAAPTHI, KOTAa OTCYTCTBYIOT BTOPUYHbIE
CTaHAAPTbI/STaNOHbI, €CNA OHU UCNONb3YIOTCS;

C) 4acToTbl KanMOpPOBKY;

d) KpuTepueB NpuemMKu.

Mo BO3MOXHOCTU UCMONb30BaTh eBponeickue UNv HauuoHasnbHble ctaHAapThl. Mpu oTcyTcTBUM NOAOG-
HbIX CTaHAAPTOB MeTof kKanubpoBKK AomkeH BbiTb YTBEpXAeH, Kak ykasaHo B npoueaypax.

9.2.2 Kanubposka

KanubpoBka M3MepeHuit, UCNIbITAHWIA U UCTIbITATENbLHOrO 000PYAOBaHMSA, UCMONb3YeMoro Ha cocyapl,
paboTalowme noa AaBNEeHUEM, ANA OKOHYATENbHOW NMPUEMKW BCErga ABNAETCA OTBETCTBEHHOCTLIO U3rOTO-
BUTEnNS cocyaa.

3a mcknioyeHmem cneuuanbHoro obopyaoBaHus, ykasaHHoro B Tabnuue 9.2.2-1, usrotosutens cocyaa
nnbo BLINONHAET KanMbpoBKy camocTosiTenbHO, NM60 NnepenaeT ee No Aorosopy cybnoapsaa HauMoHasnb-
HOI aKKpeAWTOBaHHOW ucnbiTatenbHoil nabopatopum (NATL). NATL o6ecneunBaeTt cepTucduUMpoBaHHble
NpOTOKOJbl KAaNUGPOBKM U UMEET NOAXOASALIME 3TANIOHHbIE CTaHAAPTbI, TOYHOCTb KOTOPbLIX NpOCHeX1BaeTCs
K eBponeickuM/HaLmMoHarnbHbIM CTaHZapTaMm.

Ta6nuua 9.2.2-1 — YacToTa 1 BbINONHEeHUe KanubpoBku

O6opyaoBaHue Yacrora BbinonHeHune
YCTaHOBKM Ansi UCTbITAHWIA HAa pacTsiKeHUe U 1rop HauuoHanbHas akkpeautoBaHHas
conyTcTByLlee obopynosaHue ucnbitTatenoHas nabopartopust (NATL)
YcTaHoBKa Ans UCMbITAHWIA Ha yAapHYylo Npoy- 1ron NATL

HocTb no LLiapnu 1 conyTcTByIOLWMA n3mepu-
TenbHbI annapar

Teepgomep 1ron NATL
OTanoHHbLIe MaHOMETpbI 1ron NATL

9.2.3 YactoTa

YacrtoTta kanubpoBku o6opynoBaHus fo/hkHA cOOTBETCTBOBaThL Nubo Tabnuue 9.2.2-1, nu6o npuMeHu-
MOMy eBporneckoMy/HaLMoHanbHOMy cTaHAapTy, 6o, B OTCYTCTBUE TAKOBOIO M YKasaHuiA B Tabnuue 9.2.2-
1, pekomMeHAaLMAM U3roTOBUTENS M3MepPUTEnbHOro 06opya0BaHuUs.

9.3 UpeHTndurKauun

Bce uamepuTensHoe W UcnbiTatensHoe o6opyaoBaHWe MOEHTUULMPYETCS MyTeM MapKUPOBKMU npea-
MeTa UMK ero KoHTeWHepa/sALMKa C YHUKamNbHbIM MAEHTU(MUKALIMOHHBIM CEPUAHLIM HOMEPOM.

B fJonornHeHve k MoeHTUUKaLMOHHOMY Homepy obopyaoBaHue AOIMKHO UMETb Haknenky ¢ AaHHbIMU
KanuGpoBKu, NPEAOCTABISIOLLYIO0 BU3yallbHYIO MOEHTM(UKALIMIO ee CTaTyca.

9.4 Peructpauus

9.4.1 Bce o6opynoBaH/e B paMKax CUCTEMbI KarnnbBpoBKku A0MKHO GbiTh 3aJ0KyMEHTUPOBaHO B CNUCKe,
KOTOPbIi1 KAK MUHUMYM [OIKEH BKMOYaTb:

a) OTBETCTBEHHbIX 3a KanubGpoBKy: oTAen, UL, cybnoapsaumk;

b) npeHTUMKALUOHHLIN CepuitHbLIA HOMEP NpeameTa;

C) MECTOMOMNOXeHUe NpegmMeTa;

d) HoMep npoLeaypbl KanUGPOBKU.

9.4.2 insa oTAenbHbLIX NPeAMeTOB AOMKHA COAepPXaTheCsl 3anuch ¢ YKasaHUeM:

a) natbl kanubpoBKY;

b) ero TekyLero coctosiHus UnNK CoCToAHUS haKTUYECKOrO U3MEPEHUS;

C) upeHTudMKaLMM NPUMEHAEMOro cTaHaapTa Uim aTarnoHa.

Bce 3anucu, kacarowmecs kanubpoBKW, AOIDKHBI BbiTb AOCTYNMHBLI YNONTHOMOYEHHOMY OpraHy Mo KOHTPOSTIO.

10 OKkoHYaTenbHas oueHKa

10.1 O6LMe nonoxeHus

Kaxapbiii 3aBeplueHHBIA cocya, paboTalowmii noa AaBneHWeM, ClpoeKTUPOBaHHbIA U BLINONMHEHHBIN Mo
HacTosIlLleMy CTaHAapTy, MOANEXWT OKOHYaTENbHOW OLEHKE Ha npeaMeT COOTBETCTBUA TpeGoBaHuAM yT-
BepPXAEHHbIX COOPOYHBIX YepTEXeH U HACTOSILLEro CTaHaapTa.
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Ecnu us-3a BHYTPEHHUX 3MEMEHTOB (Ny4KoB Tpy6, NMOTKOB U T. N.) MCCNIeOBaHWE BHYTPU HE MpeaCTas-
NSIETCA BO3MOXHBIM MO 3aBepLUeHuM cocyaa, paGoTaloLero nos AasneHueM, To 3roToBuTeNb cocyaa aos-
EH rapaHTUPOBaTb BbINOMHEHWE OKOHYATENbHOrO UCCMNENOBaHUs 3TUX ANIEMEHTOB [0 UX COOpPKM.

OkoHYaTenbHas OLieHKa COCTOUT U3:

— BU3yaribHOTO U pasMepHOro KOHTPONSl cocyaa;

— 3KCNEepTU3bl [JOKYMEHTALUK;

— KOHTPOIBHOIO UCTILITAHUST;

— UccriefoBaHu st NOcre KOHTPONbBHOTO UCNBITAHWA;

— KOHTpornsi cpeficTB obecneyeHus GesonacHocTu.

INuua, BLINONHSIOLLME OKOHUATENbLHYIO OLEHKY, AOKHBI MMETh AOCTYN KO BCeM daiinam/3anucsam B co-
OTBETCTBMM C pasfenoM 12, MMeloLLMM OTHOLLEeHWe K cocyay, paboTaloweMy noa AaBneHuem, Ha cTaguu
uccrie4oBaHus.

10.2 Maciutab OKOH4aTEeNbLHOM OLIGeHKN

10.2.1 BusyanbHblil U pa3MepHbIA KOHTPONb

BusyanbHbliA U pasmepHbiiA KOHTPONb NPOBOAUTCA NOCIe 3aBeplUeHUst BceX cBapodHbIX paboT u nocne-
CBapoOYHO TepMoo6paboTKkn, HO 1O HAHECEeHUA NGOro NOKPLITUA HE3aBUCUMO OT BUAA U nNepen KOHTPONb-
HbIM ucnbiTaHneM. Ecnu cocya, paboTaiowuit noa AasneHueM, A0MKeH GbiTb NOMHOCTBLIO UK YACTUYHO CO-
6paH Ha mecTe, M3roToBMTENb COCYAA ONpeAensaeT AMeMeHTbl, KOTOPbIe MOTYT Nomny4YaTh 3alUTHLIE NOKPbI-
TUS Nepea OTNpaBKoi Ha MECTO.

JlomkHbl BbITh NPUHATHI Mepbl Mo 06ecneveHnio GesonacHoro AoCTyna Ko BCeM obnactsam cocyaa, pa-
6oTaloulero noa AaBreHneM, aAns NpoBeaAeHus 3Toro uccnenosaHus. Taikoke aomkHo ObiTb o6ecneyeHo ape-
KBaTHOe OcBelleHWe, oTKanubpoBaHHoe U3MepuUTeNnbHoe oBopyaoBaHWe W MepHble npucnocobneHus ans
nnu, BbIMOMHSIIOLMX UccneoBaHue.

O6bem Bu3yanbHOro U pasMepHOro KOHTPONs A0MKeH BKMioYaTb, NTOMUMO NpoYero, creayloulee:

— NpoBepKY COOTBETCTBUS KOHCTPYKLIMKU YTBEPXKAEHHLIM TEXHONOMMYECKUM YepTexam cocyaa, BKnioYan
pa3smepHble TpeGOBaHMS K AoNMyckaM, YKa3aHHbIM Ha YepTexax U B HacTosieM crtaHaapte. B npunoxenun B
npuBeneH NepeyeHb ANeMeHTOB, KOTOPbIM AOMKHO ObiTh yAENeHO COOTBETCTBYIOLEE BHUMAHUE. PesynbTarth
KOHTPOMS pasmepos (MCXOAHOE COCTOSIHUE KOHCTPYKLUM) AOMKHBI ObiTh 320KyMEHTUPOBaHbI B CBUAETENb-
ctBe 06 oTYeTe NpPoBEpKM Ha COOTBETCTBUE pa3MepoB;

— NPOBEPKY COCTOSIHWA BbINOMHEHHONO cocyAa, paboTalowwero noa AaBrneHueM, ¢ 0Co6bIM BHUMaHMEM K
roTOBbIM CBapHbLIM COEAUHEHUSIM, COEAUHEHUSIM conen U NPUHAAMNEXHOCTSIM B OTHOLLEHUUA CBapHOro Npo-
chunsi, USMepeHuii NUKOB U obLLEel reoMeTpUKn CBapHOIo LUBa B COOTBETCTBUM C YTBEPXKAEHHLIMU TEXHOMO-
MYeCKUMUN YepTeXXaMu U HaCTOSILLIMM CTaHAapTOM;

— MPOBEPKY MapKUPOBKU MaTepuasrioB Ans MpOCreXvWBaeMocTh MaTtepuanos NpPOTUB AOKYMEHTaNbHbIX
3anucei;

— NpoBepKy cBapLUMKoB U naeHTUdukaumm HK Ha cocyae npoTMB AOKYMEHTaLUuUu, ecri NPUMEHNMO.

JTiobble Mepbl NO UCMpPaBNEHUI0 HEAOCTATKOB, BbIABNEHHBIX B pe3ynbTaTe NogobHOro KOHTpons, Bbi-
MOITHAITCA, NPOBOAATCA NMOBTOPHOE UCCIIefoBaHNE U O4MCTKA Nepes KOHTPOSbHbIM UCTIbITaHUEM.

10.2.2 PaccMoTpeHUe AOKYyMEHTaLumn

Ob6bem aHanusa AOKyMeHTaLuu BKIOYMaeT, MOMUMO MPOYero, NpoBepky AOKYMEHTOB (Hanpumep, cep-
TU(UKATOB UCMbITAHUIA Ha YTBEPXAEHWE npolieayp CBapku, CepTUMUKATOB YTBEPXKAEHWS CBapLUUKOB, cep-
TUhUKaToB cepTudmKaLuM nepcoHana, BbinonHstowero HK, npoTokonoB Npov3BOACTBEHHbIX UCMbITAHWIA,
npotokonoB HK, npoTokonos nocriecBapo4Hoi TepMoobpaboTku, NPOTOKONOB KOHTPOMS pa3MepoB U T. 4.).

O6beM paccMOTpeHusl U BCe OTKIIOHEHMS BKItoYatoTcs B oTyeT. Jiobble Mepbl N0 UcnpaBrieHuio Hegoc-
TaTKOB, BbISIBNEHHbIX B peaynbTaTe nogo6GHOro KOHTPOIS, BbINOMHAOTCS, NPOBOAATCSA NOBTOPHbIA KOHTPOIb
M OMUCTKA Nepep, KOHTPOSIbHLIM UCTIbITAHUEM.

10.2.3 KoHTponbHOe UucnbiTaHue
10.2.3.1 O6wue NonoxXeHUs
Bce cocyabl NpoxoaaT KOHTPOMbHOE UCTbITaHWe ANs AeMOHCTPaLMK LieNoCTHOCTU FOTOBOTO NPoAyKTa.

Mpumeuanve — Ons kateropum 1 (cM. onpegenexune B PED 97/23/EC u CR 13445-7) cepuitHoe obopyaoBaHue, pa-
Goratollee noa AaBrneHueM, Ans kotoporo Tpebyetcs Mapkupoeka CE, aTo ucnbiTaHWe MOXET NpOBOAUTLCS Ha
CTaTUCTMYECKO OCHOBE B COOTBETCTBUM C MPUINOXEHUEM A.

KOHTpOJ'IbHoe UCNbITaHNE ABMSAETCA YaCTblo OKOHYaTENbHON OLIeHKM.
M'apocTaTuyeckoe UcnbITaTenbHoe AaBNeHneM sIBNAETCS CTaHAAapTHBIM KOHTPOSIbHLIM UCTIbITAHMEM.
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Ecnu 3To He ocyLLecTBUMO NpaKTUIEeckU, OHO MOXeT ObiTb 3aMEHEHO Ha:

a) nHeBmaTtu4veckoe ucnbiTaHue. NMHeBMaTUYEecCKMe WCnbiTaHuA ABNAIOTCA noTeHuuanbHo Gonee onac-
HbIMU MO CPABHEHWIO C MAPOCTAaTUHECKUMU UCTILITAHUSIMM.

Moatomy ux npoBefeHMe AonyckaeTcs ToNbKO NpYM cobnioaeHun cneayowmnx YCnoBuii:

— AN COCYA0B, UMEIOLMX KOHCTPYKLIMIO, HE NMO3BONSIOLLYH0 Ha NPAKTUKE 3anoNHUTb UX XUAKOCTDIO;

— A8 COCYA0B, KOTOpble AOSMKHBI GbITh UCMONb30BaHbl B NpoLieccax, rae Aaxe Hebonbluve cnepbl Xua-
KOCTW HEAONYCTUMBI;

— nocne npeaBapuTenbHbIX KOHCYNbTaLuWil Ha cTaguu NPOEKTUPOBaHUS;

b) o6beauHeHHoe rugpocTaTnyeckoe/MHeBMaTUHECKoe UcnbiTaHUe. B HEKOTOpbIX Cny4Yasax MOXET oka-
3aTbCA XenaTenbHbIM UCTbITaTb COCYA, KOraa OH YacTUYHO 3anofiHEH XUAKOCTbLIO. 3TO TakK Xe OnacHo, Kak u
NHEeBMaTUYEeCKoe UCTbITaHKe.

10.2.3.2 OcHOBHbIe TpeboBaHUsI

10.2.3.2.1 KoHTpornbHOe UCMbITaHWe NpoBOAUTCA B KOHTPONUPYEMbIX YCMOBUSAX C COOTBETCTBYIOLLUMU
Mepamu 6e3onacHocTM U o6opydoBaHUEM TakuM 0Bpa3oM, YTO nuua, OTBETCTBEHHble 3a NpoBeAeHue UC-
NbiTaHWS, MOTITM BbINOMNHATL NPOBEPKN BCeX YacTel, paboTtalowmx nog gaBneHuemMm.

10.2.3.2.2 Korga BO3MOXHO MpPaKTU4YEeCKW, FOTOBLIA COCYA MPOXOAUT KOHTPOMbHOE UCNbITaHWe nocne
3aBepLUEHUs1 BCEro npoLecca U3roTOBNEHUS U BLINOMHEHMA Bcex nposepok. OagHako onepauuu, KoTopbie
BNYAKOT HA KOHTPONMPYEMOCTb COCYAa, HaxoasLierocs noa AaBneHeM, Takme Kak okpacka, usonsiums, ob-
KnagbiBaHue KUpnu4yom, pe3avHOMn, CBUHLIOM, LMHKOBaHWe, aManupoBaHue T. A., AOSKHbI OCYLWEeCTBNATLCA
nocne ycnewHoro 3aBepLUEeHUS KOHTPOSLHOMO UCTLITAHUSA.

MpumevaHue — Kpome Toro, ecnu cocyn MMeeT oGSIMLIOBKY WK NOKPLITHE, BbIMOMHEHHbIEe C NOMOLLbIO Npouecca,

KOTOprI'/'I MOXeT HapyluTb LUEeNnOCTHOCTb KOHCTPYKUUK, HanpuMmep CTeKNAHHYI OﬁﬂMLlOBKy, AaonyckaeTcsl CHU3UTb

[ABIEHNE KOHTPOMBHOMO UCTLITaHWS NOCe 3aBeplueHUs 06nMUoBKK A0 He MeHee Yem 1,1 MakcuManbHOro Aonyc-

TUMOTO AaBrieHus Ps Npy YCHOBMM, YTO CTaHAAPTHOE KOHTPONbHOE UCTbITaHWe BbINONHEHO A0 OGIULIOBbLIBaHUS.

[ns cocyaoB € NOKPbITUEM MU OGNULOBKON, MMEIOLWUX KOXYXWU, NPUKPErieHHbIe nocne npolecca o0b-
NUUOBKU (HO He NMpuBapeHHble HernocpeACTBEHHO K cocyfy C OGNMLOBKOM), KOXYyX AOMKEH MPOATU KOH-
TponbHOe uUcrnbiTaHue noa aasneHuem 1,25 - Pg.

10.2.3.2.3 ObopynoeaHue, paboTaiowiee nop AaBNeHWEM, AODKHO UMETb NPeAnUCaHHYI0 MapKUpPOBKY
(Hanpumep, Tabnuyky ¢ AaHHLIMM) HA MOMEHT NPOBEAEHUS KOHTPOMNBLHOTO UCTbITAHWA U KOrAa UMeeTcs psa
repMeTU4HbIX OTCEKOB Ha MOMEHT NpPOBeAeHUs! KOHTPONbLHOIO UCTIbITAHUS.

10.2.3.2.4 Ecnv npoBeCTM KOHTPONbHOE UCTIbITAHUE BCEro COCyAla He NPeACTaBNSeTCH BO3SMOXHbLIM Ha
npakTuke u3-3a pasmepa unu crnocoba U3roTOBNEHUS, HA CTaAMWU NPOEKTUPOBaHUS foMkHa ObiTb yTBEPXKAE-
Ha npoueaypa UCNbITaHUA.

10.2.3.2.5 Ecnn B KayecTBe MUcnbITaTeslbHOW XWAKOCTU UCNONb3yeTcsl BoAa, KayecTBO WUCMNOSb3yemoi
BOb! JOIDKHO ObITb TakuM, YTODbI He 1ONYCTUTL KOPPO3UU M 06pa3oBaHUsa HeyansieMoro TBepAoro ocaaka.

K cocynam u3 HepaBeloLLeid cTanu B rpynne 8 npuMeHsIioTcs cneaylowue Tpe6oBaHuA:

— ONsl COCyfloB, He UMEIOLMX AOCTyNna ANA OYUCTKM UIKM coaepXallmx afieMeHTbl KOHCTpyKuuu/coean-
HEHUs!, KOTOpble MO3BONSIOT NoNajaHue BoAbl, COMePXaHUe XIOpUAOB He AoIkHO npesbiwatb 1 x 10° no
pesynsTaTtam aHanu3a;

— ANs COCYAOB, UMEIOLMX AOCTYM, KOTOPbIEe MOMYT 6biTb OUMLLEHBI CPa3y NOCIEe KOHTPOSNBbHOIO UCTbITa-
HUsi, coaepXaHue XMopHAOB He AOMKHO npeBbilaTh 20 x 10 no pesynbTatam aHanuaa;

— [nsi BCEX COCYAOB A0NyckaeTcsi coAepXaHue xnopuaos 6onblue yeM B 1) unu 2), npu ycnosum 3ano-
KYMEHTUPOBaHHOIO TEXHU4Yeckoro 060CHOBaHMS1 B aHann3e pUckoB.

MpumeyaHue — MNpu MCNONb3OBaHUU UHbIX XUAKOCTEW MOMyT NOoTpeGoBaTbCA AONOMHUTENbHbIE MEPbl NPEeAoCTo-

POXHOCTU B 3aBUCMMOCTU OT XapaKrepa XUAKOCTU.

10.2.3.2.6 Bce BpeMeHHble TpyGbi U COeAUHWUTENbHbIE AeTanu U 3arnyllikvu AOMMKHbI GbiTb paccYUTaHbl
Ha vchbiTaTenbHoe [aBfieHWe U He JOJDKHbI SIBIATLCA COCTABHOM YacTblo TOro, 4to GyayT NOCTaBNATLCA
BMmecTe ¢ cocyaoM. Mocne npoBeneHUst KOHTPOINBHOTO UCTLITAHUA BCe TPYObl U COeAWHEHUS U 3arnyLUKK
AOMKHBI ObITb Cpa3y Xe yaarneHbl UM YeTKO NPOMapPKMPOBaHbl B LeNaxX NpeAoTBpaLleHus HenpaBunbHOro
ucnonb3osaHusi. B criyyae 60nToBbIX coeaqUHEHUI JOMKHBI UCMONb30BAaTLCA DONThI, BXOASLWUE B KOMNSIEKT,
a 3aTsKkka AormkHa ObiTb paBHOMEPHOM U [0 CTeneHW, He Npesbiluatoweil Heobxoaumyio AnNA Lenei repme-
TU3auun.

10.2.3.2.7 Cocyabl, koTopble Obifi OTPEMOHTUPOBaHbI BO BPEMSA WK MOCIEe UCTLITAHUA AABNEeHUEM,
NPOXOASIT KOHTPONLHOE UCTbITaHWEe NMOBTOPHO MNocne BbINOMHEHUA peMoHTa U niobol Tpebyemoil nocnecsa-
pouHoii Tepmoobpabotku (PWHT).

10.2.3.2.8 3anpellaeTcs noaBeprats COCyAbl YAapPHbLIM Harpy3kam, TakuM Kak 06CTYKMBaHWE MONOTKOM,
NPy BbINOSTHEHUU KOHTPOSIbHBLIX UCTIbITAHUIA.
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10.2.3.2.9 Bce OTKIOHEHUSI OT 3TUX OCHOBHbIX TpeboBaHuiA fomkHbl ObiTh YTBEPXKAEHLI Ha CTagum Npo-
€KTUpOBaHus.

10.2.3.3 CtaHaapTHOE NMMAPOCTaTUYOCKO® UCMbITaHMe

10.2.3.3.1 ina ogHOCEeKLMOHHOTO cocyaa ' non neitcterem BHYTPEHHErO AaBreHus, paboTarowero Hwke
TemnepaTypHOro guanasoHa rnona3y4vectv U CKOHCTPYMPOBAHHOIO COrnacHo rpynnamM ucnbitanuin 1, 2 unu 3,
ucnblTaTeNnbHOE AAaBneHue, npunaraemMoe Kak BHyTpeHHee AaBrneHWe B HavBbICLLEW TOYKe Kamepbl cocyaa
Ansi TOPM3OHTaNbLHOrO UMM BEPTUKaNbHOro UCMbITaTeNbHOMO MONOXEHUs, AOMMKHO ObiThb, KaK ykasaHo B nepe-
yucneHuu a). IlameHeHus McnbITaTenbHOrO AaBMeHUsi B CBA3U C NMAPOCTaTUHECKMM JaBNeHUeM yKasaHbl B
nepe4vucneHum b).

Ocobble nornoxeHus npuesefeHbl B NepeYUcieHU ¢) AN OQHONPOXOAHbLIX OCHOBHBIX LWBOB U B d) Ans
NornHbIX COCYAOB UMW YacTeil cynoB, paboTaoWwux B TeMnepaTypHOM Auana3oHe Monsy4yecTy.

a) VcnbiTaTensHoe AaBneHue onpeaenseTcs Kak 6onbLiee U3 3Ha4YeHWIA:

P =125.p,f (10.2.3.3.1-1)
fra
unu
P, =143.P, (10.2.3.3.1-2)
roe P — UCMbITaTeENbHOE AABMEHWe, U3MEPeHHOe B Camoli BbICOKOM TOUKE Kamepbl COcyaa B UG-

NbiTaTeNbHOM NMONOXEeHWUU;
Py n Ty —ABNAIOTCA COOTBETCTBYIOLLMMMN 3HAYEHUSAMM pacyYeTHOro AaBNeHUsi U pacyeTHOW Temne-
paTypbl AnA cnyvyas Harpy3ki MakCMmMmarnbHbIM AaBlneHUeMm,

P — MaKcuUmaribHOe A0oMNYCTUMOE AABNEHNE COCYLa;

fa — HOMUHaNbHOE pac4eTHOe HampsikeHWe Ansl cnyvyaeB 06bIYHbLIX IKCMITyaTaLMOHHbIX Ha-
rpy3oK Ha MaTepuan u3yyaeMoi geTanu npu ucnbiTatenbHoi TeMneparype;

frq — HOMUHANbLHOE pacyeTHOe HampshkeHue Ansi cnyvyaeB OBbIYHLIX IKCMUTyaTaLMOHHBLIX Ha-

rpy3oK Ha MaTepuan u3y4yaemoi aetanu npu Temnepartype Tq.

MockonbKy oTHowweHue f/frq 3aBUCUT OT MaTepuana paccmaTpuBaeMoil fieTanu 3Hauvenue f/f4, uc-
nonb3yemoe Ans pacyeta P, AOMKHO ObiTb HE MEHEe HaUMEHbLUErO COOTHOLIEHUS, MONMYYEHHOrO C YYeTOM
pasnuuHbIX MaTepranos OCHOBHLIX AeTanei, HaxO4AWMUXCA NoA AaBneHUem (HanpuMep, KOpnychl, KOHLbI,
TpyGHLIe peLueTku TennoobGMeHHMKOB, NakeTbl TPyS, OCHOBHbIE hnaHLibl, HO UTHOpUPYA 60nNTOBLIE coeauHe-
HUR, CBSi3aHHble C OCHOBHbIMU chnaHuamu). OCHOBHbIE feTanu, BOCNpUHMMaloLWwue AaBneHue, He BKNIoYaloT
cTaHAapTHLIX (hnaHLeB BLICOKOro AaBreHUs U 6oNTOBbLIX coeauHeHui, paspaboTaHHbIx Ges pacyeTa B co-
OTBETCTBUM C npasBunamu B nyHkre 11.4.2 EN 13445-3:2009.

Mpumevanue 1 — Mpasuna nyHkra 11.4.2 EN 13445-3:2009 kacaloTca npuMmeHeHus craHgapTHbIX ¢naHues Ges
BbIYMCNEHUIA.

P, Ps, f3 1 frq AOMKHBI UMETbL COrMacyloLMecs eauHULIbI.

Cny4ait MaKcUManbHOW Harpysky OT AaBriEHUA — 3TO codeTaHWe CoBnagaloluX AaBeHUst U pacyeTHOM
TemnepaTypbl, KOTOpOe AaeT camoe BbICOKOE UCTIbiITaTeNlbHOe faBrieHue.

Ecnu 6ontoBoe coeguHeHue, CBA3aHHOE C OCHOBHbLIMU chNaHuamu, noasepraeTca u3bbiTouHOMY Ha-
NPSOKEHUIO B CBA3KM C UCTILITATENBbHLIM AaBlIEHMEM, UCNbITaTeNbHOe AaBfeHne MOXET ObiTb yMeHbLUEHO A0
NPUeMnNemMoro ypoBHA HanpsbkeHusl Ha GonTax.

KoHcTpykuus cocyna pnomkHa ObiTh TakoW, YToObl HM B OOHOW AeTann ucnbiTaTenbHoe AaBreHue He
NpeBbIIAN0 MakcUManbHO AOMYCTUMOE AaBneHue AnsA ClyvaeB UCMbITAHWSA HarpyskoW, onpefeneHHbIX B
nyHkte 5.3.2.3 EN 13445-3:2009 cornacHo COOTBETCTBYIOLUM Npasunam npoektuposaHus B EN 13445-3:2009.
Insa npoektupoBaHua no dopmynam (Design By Formulae, DBF) u npoektuposaHus nytem aHanu3sa (De-
sign By Analysis, DBA) B cooTBeTCTBUM C npunoxeHuem C MakcumanbHO AONYCTUMOE AaBrieHue onpege-
nAeTcA ¢ UCMONb30BaHMEM HOMMHAIILHOIO pacyeTHOro HanpshkeHus, NpuBedeHHoro B Tabnuue 6-1 ana
cnyyaeB uUcnbiTaTenbHoro HarpyxeHusi. [ins metona DBA — Direct Route cornacHo npunoxeHuto B makcu-
ManbHO AOMYCTUMOE AaBrieHWe onpenensieTcs ¢ Mcnonb3oBaHueM koadduuueHToB GeaonacHocTu gns
cny4yaeB UCNbITATENIbHOIrO HarpyXXeHus, NpuBeaeHHbIX B Tabnuuax B.8-3 n B.8-4.

MNpumeyaHve 2 — [ins cnyyaeB UCMLITATENbHOTO HarPyXEHWUst NPU OKOHYATENbHOW OLEHKe AOMYCK Ha KOPPO3UI0

MOXXHO UrHopupoBaTtb (HO He OnAa cnyvaes B aKkcnnyaTauoHHOM McanTaHMVI).

1 Cnyuait MHOrOCEKLIMOHHbIX COCYZ10B paccMoTpeH B 10.2.3.3.3.
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Mpumevanue 3 — [laBneHne ucnbiTaHMeEM He NpefHasHayeHo AN onpeAeneHusl pasmMepoB cocyda, pabotalowero
noa pasneHneM. Tem He MeHee BO3MOXHOE YBENMYeHWe TONLWWUHBLI BbICOKUX COCYAOB, UCTbiTAHHBIX B BEPTUKaslb-
HOM NOnOXeHun, MoxeT noTpeboBaTbcA Ang yaosneTsopeHus kputepue EN 13445-3:2009.

b) [ina cocynoB ¢ rapocTaTMYECKUM AaBreHWeM B npouecce akcnnyaTtauuu, npesbiwaiowmm 3 % ot
pac4eTHOro AaBNeHusi, UCTbiITaTenbHoe AaBneHne A0MMKHO ObiTb UBMEHEHO B COOTBETCTBUM C YpaBHEHWEM
10.2.3.3.1-3:

Pl,mod =P+ (Phyd,ope - Phyd,test) HO Bceraa: Pt,mod 2P, (1 02.331'3)

rae Pimoa — M3MEHEHHOE UCTbiTaTerib-Hoe AaBneHue;
P — OnpeaensieTcsi COrnacHO NepeuncneHuio a);
Phyd.ope — MakCMManbHOE rMapOCTaTUYECKOE AaBMEHNE BO BPEMSI 3KCITyaTaLmm;
Phyatest — MakcumansHoe rMapocTaTUieckoe AaBrneHve Npu NpoBeeHUM MMApPOCTaTUHECKOro UC-
NblTaHuA.

MpumeyaHne — 3TO U3MeHeHHOe UCTbiTaTenbHOe AaBNeHWe MMeeT pelualoliee 3Ha4yeHWe TONbKO Toraa, Koraa
rmagpocTtatuyeckoe AaBrieHne BO BpeMsA 3KCnnyaTauuu npeBbillaeT rugpocratuieckoe AaprneHne BO BpeMs UCTbl-
TaHWi. 3TO BO3MOXHO, ECMU cOCyAl BO BPEMS SKCNIyaTaLyvu COAEPXUT XUAKOCTb € YAeNbHbIM BECOM Bbille, YeM
yAernbHbIA Bec UcnbiTaTenbHOW cpeAibl, UM eClu BepTUKASbHbLIA COCYAl UCTILITLIBAETCSI B FOPU3OHTarNbLHOM MOS0~
XEeHUU.

c) inA cocyaoB, UMEIOLIUX OQHOMNPOXOAHbIE OCHOBHLIE CBApHbIe LUBbLI, BLINOMHEHHbIX MHaYe, YeMm norn-
HOCTbIO MeXaHW3MpPOBaHHOW cBapkoW (cM. Tabnuuy 6.6.1-1), 1 npoBepeHHbLIX B cooTBeTCTBMU C 6.6.2.3.2,
nepeyncneHve a), 4aBssieHne KOHTPOSIbHOro UCMbITaHUA AOIMKHO BbiTh, KaK ykasaHo B a), HO ¢ 3ameHoi 1,25
Ha Fy B dopmyne 10.2.3.3.1-1.

P =F,-P, ff_ (10.2.3.3.1-4)
Td

3HauveHus F, npuBegeHb! B Tabnuue 10.2.3.3.1-1.

Ta6bnuua 10.2.3.3.1-1 - 3HauyeHue Fx

¢?ﬁmﬁﬁfﬂ E Donyck MakcumanbHbie OTKIoHeHUs (hOpMbl h: MUK (M3MEPEHHbIN
k Ha KOppo3uio ¢ nocne MCI'IbITaHMﬂ) Cw- n36bITOK HanNaenNeHHoOro MeTanna
Kopnyca e
e<4mm 2,1 c21Mm h+0,5-¢e,<0,75 - €min
c<1mm h<0,5" emnin
ew < 0,75 - enin
es4mMm 2,0 c21MM h+0,5-e,<0,5 - emnn
2.1 c<1mMMm h<0,5 - enin
6w < 0,5 emin
4<e<5MM 1,9 c21 MM h+0,5-e,<0,5 - enn
2,1 c<1Mm h<'l3- enin
ew < 0,25 - C€min
E<e<7 MM 1,8 c21mMMm h<"l3 emin
2,0 c<1mMmm ew < 50 % ponycTuMoro aHavyeHus, npueeaeHHoro B Tab-
nuue 6.6.3-1
7<e<10mMm 1,7 c21mm  [h<fs emin
1,9 c<1mMm ew < 50 % ponycTMMOro 3HaYeHus, NPUBEAEHHOro B Tab-
nuvue 6.6.3-1

B tabnuue 10.2.3.3.1-1:

€min — MMHUManbHasi BO3MOXHas TONLLMHA U3roToBreHus, kak onpeaeneHo B EN 13445-3:2009;

h — nuk nocne ucnbiTaHus, U3MEpsieMbIi, kak onpeaeneHo B EN 13445-4:2009;

€, — M30bITOK HannaBfeHHOro MeTarna, kak nokasaHo anemeHTom h B Homepe 1.9 8 EN ISO 5817:2007.

KonbLeBoe membpaHHOe HanpsbkeHWe o B OCHOBHbIX LUBax C (hakTU4ecKoi NN HOMUHANBbHOW TONLLMHOW
He [IOIDKHO NpeBbillaTb HOMUHAINBbHOE pacHeTHOE HanpsbkeHUue fiq, YkasaHHoe B Tabnuue 6-1 EN 13445-3:2009
NS NpoBeAEeHUsI UCTILITAHUIA U CNy4YaeB UCKMIOYUTENBHOTO HarpyXeHusl, HO AOMKHO ObiTb Gonblue unu pa.-
HbIM 0,85 - fiegt.
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Bo Bpems rmapocTaTM4ecKkoro UCNbITAaHUA NpuMeHsieTcA 3HaveHue 1 ana koadduumeHTa coeauHeHUs
z, onpepenenHoro B EN 13445-1:2009.

Mpuemnemo 3aMeHUTb (paKTUYECKYI0 UMW HOMUHATBHYIO TOMUHY HA Epmin.

d) [Ins nonHbIX COCYAOB UIK YacTel cocyaoB, paboTalowmx B TEMNepaTypHOM Auana3oHe nonsyyecTtu,
UcNbITaTeNbHOe AaBneHWe paccyUTbIBAeTCs Kak B NepeyucrieHun a), Ho ¢ fry, 3aMeHeHHbIM Ha frgtg, HOMU-
HanbHOE pacyYEeTHOe HanpsPKeHUe ANs CRy4aeB HOPMalbHbIX JKCMITyaTauMOHHbIX Harpy3oK Ha marepuan
paccmMaTpuBaeMon getanuy npyu pacyeTHon Temnepartype Ty B cniyyae MakCUMarnbHOW Harpyskun AaBneHuem
C UCMOoNbL30BaHUEeM MNOCTOSIHHBLIX XapakTepUCTUK MaTepuana.

Ecnu Tpebyemble NOCTOSIHHbIE XapaKTepUCTUKM He UMEIOTCA B CTaHAapTe Ha martepuanbl Npu 3ToW
Temnepartype, OHW MOryT 6biTb onpeferneHsl crieayowuM o6pa3om:

— QNS COCyA0B, CKOHCTPYMPOBAHHbBIX COIMAacHo rpynne ucnbitaHui 1c (cM. Tabnuuy F.2-1): npu camoii
BbICOKOiI1 TeMneparype, AnA KOTOPO UMeIOTCSl NOCTOSIHHBLIE XapaKTepuCcTUKM B CTaHAapTe Ha MaTepuansi;

— Ansi COCyAOB, CKOHCTPYMPOBaHHbIX COIMAacHO rpynne ucnbitaHuii 3¢ (cM. Tabnuuy F.2-1): ¢ npumeHe-
HuemM npunoxeHus S EN 13445-3:2009;

— B Ka4eCTBe anbTepHaTUBbI MOXHO NPUHUMATL HEMOCTOSIHHBIE XapaKTepUCTUKU MaTepuana.

M3 Tpex mMeToaos, ONUCaHHbIX Bbille, ANs onpeaeneHnsl HOMMHANbLHOrO PacHeTHOro HanpshkeHus Ans
crnyyaeB HOPManbHOW 3KCMMyaTauWOHHOW HarpyskuM AOIMKEH MCMONb3oBaTbCs MOCreaoBaTenbHbIn MeTon
Onsi BCeX YacTew.

I'Ipumeanme 1- YPOBeHb ucnbiTaTenbHOro gasneHnsa He UMeeT OTHOLLUeHUsA K HesonacHocTn cocyaa no otHouwle-

HUIO K MOBEAEHUIO B YCIIOBUAX NOM3y4eCcTU. YCTaHOBIIEHO, YTO OH oBecneumMBaeT COrnacoBaHHOCTb C SKCrUTyaTauu-

€M1 HUXKe MIoLLaaKW Nomn3y4ecTu.

MpumeyaHne 2 — Ucnonb3oBaHUe NOCTOAHHLIX XapaKTepUCTUK NMPY MakcMMaribHbIX Temrieparypax, Ansi KoTopbixX

OHV MMEIOTCA B CTaHOapTe Ha MaTepuans! (NpY OTCYTCTBUM Takux xapaktepucTuk Td), AaeT Gonee HU3Koe UCTIbITa-

TenbHOe AaBeHne, Ho TeM He MeHee oGecneuMBaeT afieKBaTHYIO JEeMOHCTPALMIO CUllbl B KOHTEKCTE rpynibl UCMbi-

TaHui 1c.

Mpumevanre 3 — HomuHarnbHbIe pacHeTHbIE HaNPsDKEHUs, yKa3aHHble B npunoxedum S EN 13445-3:2009, ocHoBaHbl

Ha NOrMYEeCcKOW 3KCTPanonAUMmu B NMoLianke nonayvyecT NOCTOAHHLIX XapaKTepUCTUK, YKasaHHbIX B CTaHaapTe Ha

maTepuarbl, HKe NroLaaKv Nonsy4ecTy.

MpumeyaHue 4 — McnonbaoBaHKe HeNOCTOSIHHbLIX XapaKTepUCTUK MaTepuarna gaeT Gonee BbICOKOE UCTIbITaTeNnbHOe

[[aBrneHue u, cnegoBartenbHo, 06ecnevnBaeT KOHCEPBAaTUBHYIO AEMOHCTPALIMIO CUTIbI.

10.2.3.3.2 [1ns rpynnbl UCMbITaHWiA 4 cocydoB UCTbITaTeNbHOE AaBleHne [OIMKHO ObiTb He MeHee, YTo
onpeneneHHoe no creaylowmM ypaBHEHUAM:

— Ans matepvarnos rpynnsl 1.1:

ecrimc<1mm

u (nsmepeHHbIi nuk + 0,5 n3bbiTka HannaeneHHoro metanna) < 0,5 - enpin

p=22.p,to. _Omn_ (10.2.3.3.2-1)
Td  ©€min —C
unu,
ecnmc2 1 Mm,
(u3mepeHHbIn MUK + 0,5 uabbiTka HannaeneHHoro Metanna) € 0,75 - emin
M3amepeHHbli MUK < 0,5 * enin
uamepeHHbli U3bbiTok HannaeneHHoro metanna < 0,75 - emin
f e,
P =20.P,.-2.—min__ (10.2.3.3.2-2)
Td  ©min —C

rAe €mn — MUHWManbHasi BOSMOXHas TOMLMHA U3rOTOBMEHUs1 pacCMaTpMBaeMon CeKUUK, Kak ykasaHo
Ha YepTexax, cM. NyHKT 5.2.3 B EN 13445-3:2009;
C - [OoMycK Ha KOppo3uio, KaK ykasaHO Ha yepTexax.

Mpoune o603Ha4eHus cm. B 10.2.3.3.1.

Mukn MOryT ObITb n3MepeHbl nocrne rmagpocTaTu4ecKoro UCnbiTaHus, a U3bbITOK HanNaBNeHHOro meTan-
na moxert 6bITb n3MepeH nocne mnmboaava, eCcnu OHO NpUMeHsieTcs A0 MAPOCTaTUYEeCKOro UCNbITaHUA,

— Ans Mmatepuanos rpynnsi 8.1:

P, =185.P, ff— (10.2.3.3.2-3)
Td
ecnu (usmepeHHbIii nuk + 0,5 n3bbiTka HannaeneHHoro Metanna) < 0,5 - emin (10.2.3.3.24)
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Mpunaraemoe ucnbiTaTensHOe AaBNeHUe AOMKHO BKNIOYATh BENMUUMHY No6Oro rmapoctatMyeckoro Ha-
nopa, AeiCTByIOLLEro Npy 3KCniyaTauuMmM M UCMbLITAHUAX B paccMaTpMBaemMon Touke. OaHaKo crartudeckoe
[asneHue, BbI3BAHHOE COAEPXMMbIM COCyAla BO BpeMms 3KCMUlyaTauuMu u/wunv ucnbitaHuii, He NPUHUMAETCH
BO BHUMaHWe, ecriv OHO He BeAeT K YBENUUeHWIo HanpsbkeHus B cTeHke 6onee yeM Ha 5 %.

Iina cocynoB, cOOpyXeHHbIX ¢ NPUMEHEeHWeM rpynnbl UCNIbITaHWA 4, MakcUManbHoe AOMNyCcTUMoe Ha-
npshkeHWe B ycrioBusix ucnbiTaHuit (cM. EN 13445-3:2009, paspen 6) He fomkHO 6biTb NpeBbileHo. JTo
MOXeT noTpeboBaTb yBENUYEHNSA COOTBETCTBYIOLLENA TONWUHBI UM pa3MepoB (Hanpumep, TOMNLWMUHBI CTEHKU
cocyaa, conaHua, auameTpa 6onToB U T. A4.). Kateropuyecku sanpeLuaeTcs CHWKaTb rMapocTaTuyeckoe aB-
neHue HWXe yKasaHHOro ypoBHS.

10.2.3.3.3 B cnyyae MHOrokamepHbIX COCYZI0B K&XAas kamepa, ecnv OHu paspaboTaHbl B BUAe OTAernb-
HbIX COCYAOB, NMPOXOAUT UCMBLITAHUS C MPUMEHEHUEM COOTBETCTBYIOLLErO CTaHAAPTHOIO UCMLITATENbLHOro
nasneHus 6e3 noanepxku OT AaBnNeHUsA B coceaHel kamepe.

Ecnu o6wue anemeHThl pa3pabotaHbl Anst 6onbllero audgdepeHumansHOro, YeM pacyeTHoe AasneHue
B COCEHUX Kamepax, ucnbiTaTenbHOe AaBNeHue, KOTOPOMY NOABEPralTcsi O6LMe 3NeMeHTbI, AOMKHO GbiTh
He HMKe ux pacyeTHoro audypepeHumnanbHOro AasneHus, a Takke yA0BNeTBOPATbL TpeOOBaHUSAM ANs Kax-
Aol He3aBUCUMOM Kamepbl.

Ons cocynos, uMelolmx oblue pasaenuTenbHble CTeHKU, KOTopblie NpefHasHayeHbl A MakcuMarb-
Horo andpchbepeHumanbHOro AaBneHnus, KOTopoe MOXEeT BO3HUKHYTb B XOZe 3anycka, 3KCryaTtaumm U octa-
HOBKW U Koraa audpdpepeHumanbHoe AaBneHue MeHblue, YeM 6onee BbicOKOE AaBrieHne B COCEHUX Kame-
pax, oblme aneMeHTbl NOABepralTCcsl UCNbITaTeNbHOMY AABMEHWIo, PacCYMTaHHOMY B COOTBETCTBUMM C
10.2.3.3.1, rae Py n Ty sBNSIlOTCA COBMNaAalolMMKU 3Ha4YeHUAMN pacyeTHoro audcepeHumanbHoro aasne-
HUS U pacYeTHOW TeMnepaTypbl ANA Cry4yas MakCUManbHOW Harpysku ot audpepeHumanbHOro AaBreHus.
UcneitatensHoe gaBsneHuve ans o6opyaosaHus, pabortaiowero noa AaBneHneM, CAeNaHHOTO U3 HECKONbKUX
COODLLIAIOLLIUXCSA CEKLMIA, ABNAETCHA HWKHEN IpaHMLEein ucnbiTaTesbHbIX AaBMNEHWA B PasNUYHbIX CEKLUAX.

10.2.3.3.4 [ins cocyaos, NOMHOCTBIO UMM YAaCTUYHO HAKPBLITBIX KOXYXOM, BHYTPEHHUIA cocyq noasepra-
eTcA MakcumanbHoMy audepeHuMansHOMy AABMEHUIO, BbI3BaHHOMY BaKyyMOM B Npuneraiowleit kamepe.
ToT e noaxoa NpUMEHSIETCS NpU onpeerieHU UCTILITaTeNbHOTO AaBNeHUs ANs KoXyxa.

Moatomy onpeneneHuWe UCNbITaTENLHOrO AaBNeHUA, nonydYeHHoro no dopmynam (10.2.3.3.1-1) u
(10.2.3.3.1-2) ans NonHOro UNK YacTUYHOro BakyyMa, USMEHSIeTCsl NyTeM 3aMeHbl Py Ha (Py + V) B cbopmyne
(10.2.3.3.1-1) n P; Ha (P; + V) B cbopmyne (10.2.3.3.1-2)

rge V=0,1 (nonHblit Bakyym);

V < 0,1 (4acTU4HBbI Bakyym);

V = 0 (6e3 Bakyyma).

B yka3aHHbIX hopmynax AaBneHue BoipaxaeTcs 8 MMa.

[lns cocyaoB C NOMHbLIM UMK YaCTUYHLIM BaKyyMOM B ', KaTyLuKu unu A Tpy6bl Mnu KopobyaTbiMu Ka-
Haramu, CKOHCTPYMpPOBaHHLIMU B COOTBETCTBUU C TpeGosaHusmu EN 13445-3:2009, kak nokasaHo Ha pu-
cyHke 8.5-11 unu 8.5-12, BHewHee faBneHue, Bbi3BaHHOE BaKyyMOM, Herb3si UTHOPUPOBATHL NpU onpeaene-
HWU UCTIbITaTeSbHOro AaBneHusl.

Tam, rge aTo NpaKkTUYeck BO3MOXHO, OAHOCTEHHbI® COCYAbl, IKCTTyaTUPYIOLUECA B YCNOBUSIX, MPOXO-
OAT UCNblTaHWEM BaKyyMOM UIK MPUSIOKeHHbIM BHELWHUM AaBfieHUeM A5 UMUTaUMK YCNOBUI BakyyMma.

[laBneHue, UCNbITbIBaEMOe B pe3ynbTaTe BHeLWHero gaBneHusl unu Bakyyma, fofmkHo ObiTb B 1,25 pasa
6onblue BHELIHEro pacveTHOro AaBnEeHUsi, eClii 3TO BO3MOXHO, HO B NOGOM cny4yae He HWXe BHeLUHero
pacyeTHOro AaBrieHus.

10.2.3.3.5 Temnepartypa XuAKOCTU AN CO30aHUA AABNEHUA AOMKHA YAOBNETBOPATbL BCEM CNeayoLWum
TpeboBaHusM:

a) 6bITb Ha 5 K Bbiwe TOYKKU 3aTBEpPAEBaHUS;

b) 6biTb Ha 10 K HUXe Touku aTMOCEHEPHOTO KUNEeHUs;

C) ¥ GbiTb AOCTATOMHOW TemrepaTypoii, UTo usbexartb pucka xpynkoro paspyweHus (cMm. EN 13445-2:2009,
npunoxexue B).

3anpelyaetca co3faBaTth AaBnNeHUe B TONCTOCTEHHbIX cocyAax, Moka TemnepaTypa metanna npubnu-
3UTENbHO He CPaBHAETCA CO CPeaoi AnsA co3paHus AasneHus. Bo BpeMs rmapocTaTmyeckoro UCNbiTaHus
HapyXHas NoBEepXHOCTb COCYAA AOIMKHA OCTaBaTbCA CyXoi. Ecnu xecTkocTb MaTepuana unu KOMMoHeHTa
HanaraeT orpaHu4YeHWe Ha WCNbITaTenbHyl0 TemnepaTypy B COOTBETCTBMM C npunoxeHvem B no
EN 13445-2:2009 vnu Ha CKOPOCTb NOBBILLIEHUA AaBJIEHUA, 3TO AOJHKHO YYUTLIBATLCA M ObiTb yKasaHo B
NPOTOKOMNE UCNbITaTEeNbHbIX faHHbIX.
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10.2.3.3.6 Ha Bcex BbLICOKMX TOYKax cocyfa AOMkHbI GbiTb NpeAyCMOTpeHbl BEHTUNSILMOHHbLIE OTBEp-
CTUA ANA BbiMyCcKa BO3MOXHbLIX BO3AYLUHLIX KAPMaHOB NpU 3anoNHeHUn cocyaa. [lomkHa UMETLCS afieKkBaT-
Has BEHTUNAUMA A0 ApeHaxa aAns nNpefoTBPaLeHUs CKNaabiBaHUA B CNy4ae KPYMHbIX TOHKOCTEHHbIX COCY-
boB. [lomkHO 6biTb yAeneHo BHMMaHWe noanepxke cocyaa B Xo0Ae UCNbITAHWA B LENsX 3alMTbl iogen ort
OOMOMHUTENbHBLIX PUCKOB U COCyAa OT NOBPEXAEHUN.

10.2.3.3.7 Crekna CMOTPOBbIX OKOH [OIMKHbI NPOUTU OTAENbHOE KOHTPONLHOE UCTbiTaHME NpW AaBre-
HuK, B 2 pa3a 6onblliem, YeM pacyeTHoe fjaBneHue, A0 UX YCTaHOBKU UX Ha cocys. Bo Bpemsi KOHTpOMNbHOro
UCNbITAHUS cocyfa OOMKHbl ObiTb MPUHATHI Mepbl NO 3aliMTe NepcoHana OT pa3neTalolMXCsl OCKONKOB
CTeKna, Hanpumep 3alUUTHbLIE KPbILLKA.

10.2.3.3.8 [laBneHue B UCMbLITLIBAEMBIX COCYyAaX NOCTENEHHO yBEeNMUNBAETCS [0 BeNTMYUHBLI NPUMEPHO B
50 % ot 3agaHHOro UcnbITaTensLHOro AABNeHUN, 3aTeM AaBrieHue yBen4ymBaeTcsi CTyrneH4aTo NpUMepHo no
10 % ot 3agaHHOro MUcnbITaTenbHOrO AaBneHus A0 ero gocTukeHus. HeobxoauMoe ucnbiTaTtensHoe AaBre-
HUe [I0MKHO NOAePXXUBATLCH B TeueHue He meHee 30 MuH. Hu Ha oaHOM aTane k cocyay Henb3si Npubnu-
XaTbCs Ans TIWATENbHOrO U3YYeHUs!, Noka aaeneHue He Gyaer cOpolweHo no meHbluei mepe Ha 10 % Ao
6bonee HM3KOro YPOBHS, YeM AOCTUIHYTHIA paHee. [laBneHne AOMKHO NOAAEPKUBATLCHA HA 3aAaHHOM YPOBHE
Ans 6rnmsKkoro nsy4eHusi 4OCTaTo4HO AONroe Bpems Ans obecneyeHus 0CMOTpa BCeX NOBEPXHOCTEN U CTbi-
KOB.

10.2.3.4 NHeBMaTMyeCKOE UCNbITaAHNE

10.2.3.4.1

Mpumeuanve 1 — OBpaiLaeTcs BHUMaHKE Ha HaLWOHaNbHbIE NPaBuNa B OTHOLIEHUW ONACHOCTM, CBA3aHHOM C KOH-

TPOIbHbLIMU UCTILITAHUSIMU C UCTIONIb30BAHWEM CXXUMaeMOon cpeabl.

MpumeyaHne 2 — MOXHO paccMOTpeTb UCNONb30BAHUEM aKyCTUYECKON aMUCCUM B XOAe UCTIbITaHUIA, CM. NpUNoXe-

Hue E.

A3-3a onacHOCTM, CBA3AaHHON C KOHTPOMbHBIMW UCMBLITAHUAMU C UCNOMb30BAHUEM CXKUMAEMOI cpeabl,
ocoboe BHUMaHUe [OMKHO ObITh yAENEeHO Takum hakTopam, Kak:

a) pacnonoXXeHue cocysia U ero nonoxeHWe OTHOCUTENbLHO TakuxX (baKTOPOB, KakK ApyrMe 3AaHus, pac-
TEHUs1, A0POrM OBLIEro NOMbL30BaHUsI U 30HbI, OTKPbITLIC ANs OGLWECTBEHHOCTH, U BCEro apyroro obopyao-
BaHWs! MU COOPYXXEHUIA B HENOCPEACTBEHHON 6NM30CTU OT UCNBITHIBAEMOrO COCyAa;

b) obecneyeHue B xofe UCNbITaHUA MaKCUMANbHO BO3MOXHbLIX CTaHAapTOB 6e30nacHOCTU U rapaHTu-
poBaHue TOro, YTO TOMNbKO NepcoHar, y4acTBYIOLLUA B UCTILITAHUSIX, UMEET AOCTYN K UCTbITAaTENbHOMY MOSU-
roHy, YTO ecnv UCMbITaHWUS NPOBOASITCSl He B CreLluarnbHOM MoMelleHUn, obnacTb B HEMOCPeACTBEHHOW
6nMsocTU OT NONUroHa ABNSETCA HaJEeXHO 3aKPbITOA U UCMONb3YITCA Npedynpexaatolwme 3Haku anst o6o-
3Ha4YeHUs onacHoM 30HbI U 3anpeLLeHHbIX obnacreir;

C) conpoTMBrieHWe MaTepuarnoB cocyna GLICTpOMy pa3pyLueHuio u abconioTHasi HeobxoaMMOCTL He fo-
nycKaTb XPYNKOro pa3pyLUeHUs;

d) TemMnepatypa metanna npu UCMbLITAHAM AOMKHA ObiTh Kak MUHUMMYM Ha 25 °C Bbiwe Temnepartypsl
npv yaape, TpebyemMoli B HacTosLLEM CTaHdapTe, Ans COCYAOoB, KOTOPLIE paHee He Gbinu NoABEPrHyThI rua-
poCTaTMYECKOMY UCMbITaHWUIO NPU AaBMEHUW, NPeBbILIAoWEeM UCMbITaTeNLHOE AaBrneHue NHeBMaTUuyeckoro
ucnbiTaHus. ObpallaeTcsi BHAMaHWe Ha TOT hakT, YTO €CNv AABMEHUE rasa CHUXAeTCs Ha UCTbITLIBaEMOM
cocyae no CpaBHEHWUIO C BbICOKUM AaBreHUeM xpaHeHusi, ero Temnepartypa ynaget. MNoatomy obopyaosa-
HUe Ons co3aaHusa AaBneHWs OMKHO 6biTb TakUM, YTOBLI TeMnepaTypa rasa, NocTynaoLero BHyTpb COCY-
Aa, npesblllana ykasaHHyl0 MUHUManbHyo TemnepaTypy;

e) cTerneHb yaaneHHoro KoHTponsi, obecrneyvBaemasi B Xoge UCnblTaHUA.

10.2.3.4.2 [laBneHne NHeBMaTM4eCcKkoro UcnbitaHus omkHO ObiTb B cooTBeTcTBMU ¢ 10.2.3.3.1. Cocyapl,
UCTbITbIBAIOLLUE Takoe AaBfeHne, AOMMKHbI HaXoAUTbCS B 3aKPbITbIX U OrpaHuYeHHbIX obnacTtax, Hanpumep
B creuuarnbsHoi kamepe (ByHkepe), cnocobHbIX BblgepXaTb B3pbiB UK ObiTb Hagnexalwmm obpas3om 3akpe-
nneHHLIMW B BOAHOM pe3epByape, W [OMkHbl 6biTb NPUHATLI aAeKBaTHbIE Mepbl AN NPeaoTBpaLLeHus pas-
6poca petaneli B cnyyae B3pbiBa. B kauecTBe anbTepHaTMBbI, KOrga Ha NpakTUKe HEBO3MOXHO UCMbITaTb
cocyA, KaK OnucaHo Bbilwe, NoAoOHbIe cocyabl AOMKHbI ObiTb MCMbITaHbI cnepyowyMn Metogamu HK. [Ans
BCEX OCHOBHbIX CBapHbIX coeauHeHuit Tpebyetca 100 % RT unu akBuBaneHTHble 06bEMHbIX UCTbITaHWA.
Bce gpyrvie ceapHble coeauHeHust npoxoasat MT unu PT, ecniv oHY He NpoXoasaT 06 beMHble UCTIbITaHUs.

10.2.3.4.3 [laBneHue nocTeneHHo noBblliaeTcs A0 3HayeHUs1 50 % oT Heo6x0aAUMOro UCTLITaTENbHOrO
AasneHus. Nocne aToro AaBneHWe ysenuMunBaeTcs cryneHdaro npubnuautensHo no 10 % ot Heobxoaumoro
UcnbITaTeNbHOro AaBneHUs 00 ero AoCTWkKeHUs. [laBrneHne 3aTeM CHWKaeTCs 40 KOHTPONbHOro AaeneHus Pr

p-ph (10.2.3.4.3-1)
h

W yAepXUBAeTCs BO BpeMsl KOHTPOns cocyaa.
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10.2.3.5 O6beaMHeHHOe rmagpocTaTMyeckoe/nHeBMaTM4yecKoe MCNbITaH1e

10.2.3.5.1 NMHeBMaTUYECKOE AABMNEHWE NpUNaraeTCs Haz XWUOKOCTbIO, M HU B OQHOM Touke cocyaa obLlee
faBneHve, npuynaraeMoe BO BPEMS UCTbITaHUSl, He AOIMKHO Bbl3blBaTb OOLlee HanpsikeHWe MemOpaHbl,
npesblwapLwee 3HavyeHue, ykasaHHoe B EN 13445-3:2009. MNpumeHsoTcs Bce TpeOOBaHWSA, ykasdaHHbe B
10.2.3.4.

10.2.3.5.2 Ecnu Bo BpeMsi HarnomnHeHusl, co3faHus NpeaBapuTENbHOIO AaBNeHUs U T. 4. OOMDKHbI BbIMNor-
HATBLCS M3MepeHus fecopMaLium, He AoNyCcKaeTcs NpeBbileHWe 3Ha4YeHU, ykasaHHbIX B EN 13445-3:2009.

10.2.3.6 Cocynbl C KOXXYXOM

Ecrnu BHYTpeHHWA cocyn C KOXXyXOM npeAHasHa4eH Ans paboTbl Npu aTMOCepHOM AaBrneHu unv B
YCINoBuMsAX BaKyymMa, UCnbiTaTenbHoe aasneHne TpebyeTcs npunarath TONMbKO K NPOCTPAHCTBY Koxyxa. B Ta-
KuUX criyqasix Ps npuHMMaeTcs Kak pacqeTHoe auddepeHumanbHoe AaBneHne Mexay KOXYXOM U BHYTPeH-
HUM COCyZOM Ans Lenei pacyeTa UcnblTaTenbHoOro gasneHus B cooteetcTum ¢ 10.2.3.3 unu 10.2.3.4.

10.2.3.7 AcnbiTaHWe Ha repMeTUMHOCTb HU3KUM AlaBrieHueM

Ecnu nepea ruapoctatM4eCcKUM MU NHEBMATUHECKUM NPUEMOYHbBIM UCMbITAHUEM BbINONHAETCH UCTbI-
TaHue Ha repMeTUYHOCTL rasoM, UCTbITAaTENbHOE LaBneHue He SOIKHO npesbiwaTtb 10 % OT pacyeTHoro
AasneHus unu 0,5 6ap B 3aBUCUMMOCTU OT TOro, 4TO MeHbLle. CM. Takke npunoxeHue D.

10.2.3.8 UcnbiTaTensHoe paaBneHue Bbiwe 100 6ap wMnu Temnepatypa Metanna/cpeaHAn
Temnepartypa Bbiwe 50 °C

B cny4yae KOHTPOMbHLIX UCTLITAHUA C UCMONBb3OBAHWEM BOAbI, UCTIbITATENIbHOE AABNEHUE NPU KOTOPbIX
npesbiwaet 100 6ap, unu B cny4ae rmapocTaTtM4eckoro UCMbITaHUS CO CPeaoi, UCNONb3YEMON ANsi UCTIbITa-
HWI Npu Temneparype cabiwe 50 °C, AomkHO cobnoaaTbCa OAHO U3 CNEAYIOLLMX YCIOBMIA:

a) KOHTpOSbHbIe UCMbITaHUS NPOBOASTCA B NMOMELLEHUU UIU OTAENEHUU Liexa, B KOTopoe BO BpeMmsi Uc-
NbITaHUA JOCTYN UMEET TOMbKO NepcoHarn, y4acTBYIOWWA B UCMbITAaHUAX; N

b) ecnu cneuuanbHoe NoOMeLLEHWe OTCYTCTBYET, AOMKHbI UCNONL30BATbCA COOTBETCTBYIOME NPUCTIO-
cobneHus ans o6ecneyeHuns 6e3onacHOCTU, HAaNpUMEp YCTaHOBKA 3aLUUTHBLIX CTEH.

O6nacTtb B HenocpeAcTBEHHOI 6nM30CTM OT UCNbITbIBAEMOro cocyaa, patotalollero noa AaBleHUEM,
JomkHa 6bITb 3aKpbiTa, U A40/MKHBI NPUMEHATLCA Npeaynpexaalowme 3Hakm ana o6o3HayeHus atoin obnactu
KaK OnacHOM 30HbI U 3aMpPeTHOR 30HbI.

HonxHa ObiTb 0becneyeHa BO3MOXHOCTbL ONpedeneHus NoKasbiBaeMoro AaBneHus Ha GesonacHom
pacctosiHum unu ¢ 6esonacHoit Touku. HenocpeacTeeHHOe u3ydeHue AONYCKAeTCs TONbKO TOrAa, Koraa co-
cya, paboTalLumii nog faBneHMeM, NoaBepraeTcs UCTIbITaTeribHOMy AaBreHuio B TeyeHne 30 MUH 1 Korga B
cnyyae rmapocTaTUYecKoro UcnbITarenbHOro AaBneHusl AaBrneHue CHWKaeTCs NpMMepHo A0 A0NyCTUMOro
paboyero aaBneHus.

10.2.3.9 Kputepum npuemxu

Bo BpemMsi KOHTPONbHOIO UCTLITAHUS COCYA HE AOIDKEH MPOSBISATH NPU3Haku obLuei nnacTtuyeckon ae-
thopMaumu. MHcbopMaums o MecTHoO aecopMaLiui, KOTopasi BbISIBIISIETCS MyTeM OCMOTpa U sIBNSIETCA NpU-
YMHOW Ansi GecrioKoWCTBa, HanpaBnsAeTCA NPOEKTUPOBLUMKY ANsl CBEPKM C NPOEKTHOW cneuudukauuein. Bo
BpEeMsi KOHTPOMNbHOIO UCTbITAHUA He JOMyCKalOTCA YTEYKM U3 30HbI AaBIEHUS.

10.2.3.10 MpoTokonki

[ns kaxaoro KOHTPONBHOIO UCTbITAHUSI FOTOBUTCA NPOTOKON C BHECEHUEM CreayoLUX AaHHbIX:

— U3roTOBUTENb COCYAa M uaeHTUdMKaLuKU cocyaa, paboTatolero noa AaBneHUeM;

— MMS UHCMNEKTopa U OTBETCTBEHHOIO OpraHa, €Cnv NpUMeHUMO;

— UCnbiTaTenbHoe AaBneHue;

— cpefa Ans co3gaHusa AaBrieHusi, ecri UCnonb3yeTca He BoAa, U cpefHsa TeMneparypa;

— BpeMsl yaepaHus UcnbiTatenbHOro AaBreHus;

— UAEHTUUKALMA KOHTPONBHBLIX NPUGOPOB ANA UCTILITAHUS;

— BbIBOAbI.

Ecnu BeInonHsNach NUCbMeHHasi NporpaMMa UCMbITaHWi, 4omkHa ObiTb caenaHa ceobinka Ha 3Ty npo-
rpammy.

10.2.3.11 MaHOMeTpbI

Mpu ncnonb3oBaHuM LincpepGnaTHbIX U PErUCTPUPYIOLLMX MaHOMETPOB OHU AOIKHbI UMeTb LudepbnaT
CO LUKarnow Ha BENWYMHY NpubnuautensHO BABOE Gonblue npeanonaraeémMoro MakcumMansHOro AaBneHusl, Ho
LiKana He gormkHa 6biTb MeHee Yem B 1,5 pasa n 6onee uem B 4 pa3a No CpaBHEHUIO C 3TUM AABNEHUEM.

Ecnn TpebyIoTCs KOHTPONbHbIE UCTIBITAHUA KOMMOHEHTOB, NoKasbiBatoLwmii (e) npubop (k1) noacoeau-
HSIIOTCSH K KOMMOHEHTY UNK K KOMIMOHEHTY OT YAANEHHOrO MeCTOMNOMoXeHusl, C KOTOporo npubop (bl) XOpoOLLO
BUOEH (bl) onepaTopy, KOHTPONUPYHOLWEMY OABMEHUE Ha NPOTSXKEHWM CO3JaHWA LABIIEHWUs, UCTIbLITAHUA U
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BbiNycka BO3AyXaHKMOKOCTU U3 KOMMNOHeHTa. [ins GonbLumMx CYAOB U CUCTEM, echn ykasaH unu Tpebyetca
Gonee yeM oauH NpuGop, pekOMEHAYeTCA UCNONbL30BaTh PEMUCTPUPYIOLLMIA NPUGOP U 3aMEHSATb €ro OAHUM
noKasbiBaloLWmmM Npnbopom.

Bce ucnonb3yemble nokasbiBalowme W pervcTpupyiowme npubopbl kanubpyloTca ¢ UCMonNb3oBaHEM
CTaHOAPTHOTO IPy3OropLUIHEBOro MaHoOMeTpa, OTKanMbpoBaHHOIO 3TanoHHOro npubopa unu pTyTHOro cronta
1 BHOBb KanubpyioTcs No KkpawHein mepe oauH pa3 B rod, ecnvM MHOE He YKa3aHO B HACTOsILEeM CTaHaapTe.
Bce ncnonbayemsie npubopbl AomkHbI o6ecneumBaTthk pesynbTarbl ¢ TOYHOCTbIO, COOTBETCTBYIOLUEH TOYHO-
CTW 3TanoHa, AoMKHbI NPoXoauTb NepekanubpoBky B nMio6oe BpeMs, eciiu eCTb OCHOBaHUA nonaratb, YTo
OHU SIBNAIOTCS OLUIMBOYHBIMY.

Beuay BO3MOXHOCTM OLUIMGOYHBLIX NOKa3aHWi MaHOMeTpa 3anpellaeTcsi NpesbilaTb UcnbiTaTensHoe
AaBrieHue, Hanpumep ero crieyeT KOHTPOSIMPOBaTb BTOPbIM OTKanM6poBaHHLIM MaHOMETPOM.

10.2.4 KoHTpornb nocne UCNbITaHUA AaBNeHueM

370 0CcMOTp, NPOBOAVIMBII NOCTIe UCNLITAHUA AABMEHMEM U MOCKIe CYLLIKM U YUCTKU cocyaa.

Lienbio KoHTpons SIBNSIETCA BbiABNEHUe yXyALleHUii B peaynbTare UCnbiTaHuA AaBneHneM. B macluta6
KOHTPOIS Takke BXOAUT yCTaHOBKA, €CMU NPUMEHUMO, 3aLUTHBIX NpUcnocobneHui, pabota GbICTPOOTKPbI-
BAIOLLMXCA ABEPEN UNM aHaNorMuHbIX YCTPOCTB U NPUMEHEHUE M TOMHOCTb MapKMPOBKU, Tpebyemoii B co-
OTBETCTBMM C pa3aenom 11 U yTBepXASHHBIMU TEXHONMOMMUYECKUMMN YepTEXaMU.

HaHeceHWe NOKpbITUIA Ha NOBEPXHOCTU Takke BKIIOYAETCSl B 3TOT KOHTPOrb. OGLeM OCMOTPOB U BCe
OTKIIOHEHUS! BKIMIOHAOTCS B OTHET.

10.2.5 KoHTponb cpenctB o6ecneueHun 6ezonacHocTU

Ons c6opok JoMKHa BbINOMHATLCA NpoBepka cpeacTs obecneveHnst 6e30MacHOCTU B MOMHOM COOTBET-
CTBUM C HACTOSILUUM CTAHAAPTOM.

11 MapkupoBka U 3asiBfneHue 0 COOTBETCTBMM C HACTOALLMM CTaHAapPTOM

11.1 O6Wwme nonoxeHuUn

O6opynoBaHue 1 NPUHaLNEeXHOCTH, UIrOTaBNMBAEMbIe B COOTBETCTBMM CO BCeMM TpebosaHmsimm Ha-
CTosILero cTaHgapTa, JOMKHBI UMETb MapKUPOBKY C YKasaHMEM HOMepa M rofa MafaHusl HacTOsILLEero cTaH-
Japra.

Tpebyemas mapkupoBka pasmellaeTcsl Ha BUAHOM MecTe Tak, YTobbl oHa 6bina AOCTynHa nocne ycra-
HOBKMW.

11.2 MeTo4 MapKUpPOBKM

MapkupoBKa BbINONHAETCSA:

— HeNnocpeACTBEHHO TUCHEeHUeM Ha 060opyaoBaHuK;

— Ha oTAenbHOW Tabnuuke ¢ NacnoOpTHLIMU AAHHBIMU, NPOYHO NPUKPENNEHHOW K 0GOpPYAOBAHUIO UNK
NpUHAANEeXHOCTH;

— Ha NaHenu, KPOHLUTEAHe UMW KOHCTPYKLIMKA, HEMOCPEACTBEHHO M MPOYHO MPUKpPenneHHbIX kK 06opyao-
BaHMIO UMY NPUHAANEKHOCTU.

11.2.1 HenocpeacTBeHHOE TUCHEHUE

Ecnu HeobxoauMmasi MapkMpoBKa HAHOCUTCSI HEMOCPEACTBEHHO Ha obGopyaoBaHME WUNU NMPUHAANEX-
HOCTb, NPUMEHSIETCS LITaMI C HU3KMM YPOBHEM HanpsbkeHusi. Boicota cMMBONOB fiorpkHa BbITh He MeHee 5 MM.

HenocpencreeHHoe TUCHEHUE He UCTIONb3YeTcs Ha 060pyA0BaHUM, U3TOTOBIIEHHOM M3:

— CTanbHbIX MMACTUH TOSLLUUHOW MeHee 6 MM;

— 3aKarieHHbIX U OTMYLLEHHbIX MaTepuarnoB TOSLMHON MeHee 12 MM;

— WK B UHBIX CITy4asnX, KOraa 3anpeLeHo HacTOSLLMUM CTaHAapTOM.

11.2.2 Tabnuuka ¢ JaHHbIMU

Tabnuuyku ¢ gaHHLIMU U3rOTaBNIMBAKOTCA U3 Martepuana, NPUroAHOro AN npeanonaraemon aKcnyara-
uuM, C TOMMHOW, AOCTATOYHOM, YTOObI BbiAEPXMBATh UCKAKEHUE B CBSI3M C NPUMEHEHUEM MapKUPOBKU U
6bITb COBMECTUMbIMM C METOZOM KpenneHusi. MuHumManbHas TonwuHa — He meHee 1 MMm.

MapkupoBka BbINONMHSIETCA CUMBOIaMKU BbICOTOM HE MeHee 5 MM 1 nNonyyaeTcs MEeTOAOM NUTbs!, TPaB-
NeHus, YekaHKW, BbiIaBNMBaHUS, LUITAMIMOBKA UIU FPaBUPOBKY, BKIoYas naeHTudukauuio EN 13445.

MapkupoBKa MOXeT NPUMEHATLCA A0 NpPUKpersieHuss Tabnuuku ¢ AaHHbBIMKM Ha 00opyaoBaHMe Npu yc-
NOBUK, YTO U3FOTOBUTENb COCYAA rapaHTUPYET NpuMeHeHue Tabnuuku ¢ AaHHLIMU ANs NpaBuUnbLHOro 06o-
pyaoBaHusl.
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Tabnuuka ¢ AaHHbIMM NpUKPEnnsieTca TakuM obpasom, uTobbl yaaneHue Tpe6oBano yMbILNEHHOMO
paspyLieHusi TabrnmykmM unm CUCTEMbI €€ KPENneHus.

Tabnuuka ¢ AaHHLIMWA AOKHA OCTaBaTLCH BUAUMO U NIETKOUMTAEMON B TEYEHNE BCEro CpoKa CrtyXOhbi
cocyaa.

11.3 EQUHULbI MApKUPOBKM

EAVHWLLI M3MepeHusi, UCTIoNb3yeMble B MapKUPOBKE UIM TUCHEHUW Ha 06opyaoBaHK W NpUHaanexHo-
CTSX, LOMKHbI cnepaoBatb CU. [ins fAaBneHus ucnonbayeTcs equHula — 6ap.

11.4 CopgepxaHne MapKMpOBKU

Tabnuuka ¢ AaHHBIMKM [OMKHA coaepxaTb cneayiollylo uHpopmaumio. Kak MuUHUMYM TpeboBaHus ne-
peuucrieHuii a) n 6) HwKe AOMKHbI ObiTb NONHOCTLIO 0603HA4EHb! B MapkupoBke. B 3aBUCMMOCTY OT Tuna
o6opynosaHus TpeboBaHWs NepeuncneHuns ¢) AOMkHbI ObiTb 0603HaYEHbI.

a) Bce obopynosanve

1) AoMuHucTpaTBHasa nHdopmaumn:
— HaaeaHue unv o6o3HayeHne n agpec U3roToBUTENS COCYAa;
— CCbIfIKa Ha HacTosAILLUIA cTaHAapT, T. . EN 13445, a Take npuMeHuMoe usaaHue.

MpumevaHue — MapkupoBka EN 13445 o3HauvaeT, UTO Bce NpUMEHUMbBIE YacTy ObI NPUMEHEHb!;

— rop BbINycka;
= TUN 1N naeHTUMMKaLMA cepum UNU NapTUM U CEPUAHBIA HoMep, uaeHTUdUUMpYowwmii oGopyao-
BaHue.
2) TexHUYeckue XxapaKTepucTUKu:
— MakcumanbHO onycTuMoe aasneHue P, 6ap;
— MakcumanbHo aonycTuMas Temnepatypa Tgmax “C;
— MUHUManbLHas aonycrumasn temnepartypa T min, °C.
b) B saBucumocTu ot TMna o6opyaosaHua gononHuTenbHas uHopmaums:
— UOEeHTUUKaLMK XKUOKOCTeR, B TOM Yuche NpedynpexaatoLme 3Hak1, eCnu NpUMeHMO;
— pacyeTHOe aasneHue Py, 6ap;
— pacyeTHasi TeMnepartypa Tq, °C;
— ucnbiTaTenbHoe aaenexwuve P, 6ap, u para;
— BHYTPEHHUI1 06beMm, Ii;
— YCTaHOBMNEHHOE [aBneHue 3allMTHLIX YCTPOiCTB, 6ap;
— BbIXOAHas MOLLHOCTL 060pyaoBaHus, KBT;
— HanpspKeHWe nNuTaHus, B;
— npeanornaraemMoe UCrornbL30BaHue;
— k03¢hPULIMEHT HaNOMHeHUs1, Kr/n;
— MakcumanbHasi Macca HarnoMHEHUs, Kr;
— macca Tapbl, Kr;
— rpynna XuaKkocTu;
— CbeMHble AeTanu, yBsidaHHble ¢ 060opyoBaHWeM, YacTsIMU KOTOPOro OHWU ABASIIOTCS.
c) oe Heobxoaumo, nNpepynpeXaeHus, npukpensieHHble kK o6opyaoBaHuio, paboTatowemMy noa aaene-
HVWeM, Npuenekaolme BHUMaHne K BO3MOXHOMY HernpasunbHOMY UCMOSb30BaHWIO, KOTOPOe, KaK NoKa3sbiBa-
€T ONbIT, MOXET NPOU30ITH.

11.5 3anBneHue 0 COOTBETCTBUM CTaHAAPTY

MucbMeHHoe 3asBneHue O COOTBETCTBUM CTaHAAPTY AOMKHO ObiTb OCHOBAHO Ha COOTBETCTBYIOLLEN
dopMe cornacHo nNpunoxeHuto H.

12 MpoTokonkl

12.1 Tvn 3anuceu

3anucu 6yayT BapbUpOBaTbCA B 3aBUCMMOCTU OT TWMa U CIOXHOCTU Cocyaos, paboTarolwmx nog Aas-
neHneM, ofHaKo, HacKONbKO NPMMEHUMO, A0MKHbI 6biTb OXBa4eHbl criefnyioLe aIeMeHThI:

— WHAOEKC 3anucelt ana Kaxaoro cocyaa, patotaiowlero nog AasrneHWeM, NpoTUB ero CepuMHOro MaeH-
TupUKaLMOHHOrO HOMEpPa;

— TEXHUYECKUE XapaKTepucTuku obopyaoBaHus;
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— aHanus onacHoOCTeil U3roToBuTens;

— nnaH paboT No NPOEKTUPOBAHMIO U U3FOTOBIEHUIO;

— MPOEKTHbIE pacyeTbl M YepTexu (B TOM HUCNE CMIMCOK BCEX HYEPTEXEN CO CTaTyCOM PacCMOTPEHUS);

— OLieHKa NpoeKTa, yTBepXaeHue npoekra (ecnv npUMeHUMO);

- NpueMka mMoperni, yreepxxaeHue Tuna (ecnv npuMeHnMo);

— TabnuyHbI NepeYeHb MaTepuUanos, UCNONb3yeMbIX B COCYAE, paboTaloLleM nof AaBNEeHUEM;

— cepTudMKaLMa MaTepuanos, BKIoYas NpMcagodHble Matepuansi;

— npoueaypbl obecrneyeHus NPOCNeXMBaeMoCTM MaTepuana;

— nnaHkl o6ecneveHus kayecTsa (ecnv NPUMEHUMO) UMK NNaH NPOBELEHUS UCTILITAHWIA;

— npoueaypb! POPMOBaHUS;

— laHHble, CBA3aHHLIE C NOArOTOBKOW COCTaBHbIX YacTel (Hanpumep, (hOpMOBaHWe, CHATUE (Hacok);

— NEepPEeYHN UCNOMNb3yeMbIX YTBEePXKAEHHbLIX TEXHUYECKUX YCTOBMIA NMpOoLecca CBapku U YTBEpXKAEHHbIX
CBapLUMKOB U/WNU CBapLLMKOB-aBTOMaT4UKOB;

— nepeyeHb Bcex CybnoapsaHbIX YCnyr unu getanei;

— pesynbTarbl UCMbITaHWI NPOGHLIX 06pas3LIoB (€Cnu NPUMEHUMO);

— nepeyeHb 1cnonb3oBaHHbIX Npoueayp HK v ksanuduuMpoBaHHOro nepcoHarna;

— npotokonbl HK (B TOM Ynucne peHTreHorpaMmbl);

— npoueaypb! 1 pesynstatel PWHT (rpacdmku «Bpems/Temnepartypan);

— KONWX OTYETOB O HECOOTBETCTBUM, NPOLIeAYPbl PEMOHTA;

— NPOTOKON OKOHYaTeNbLHOIo UccrnefoBaHUA U UCCNeA0BaHUs NMOCHe UCTIbITaHUSA AaBneHueMm;

— NPOTOKON KOHTPOSNbHOIO UCTILITAHUS;

— OTYEeT NPOBEPKU Ha COOTBETCTBME Pa3MepoB (MCXOAHOE COCTOSIHUE KOHCTPYKLIUK);

— 3anucb O MapKUpoBke U uHcopmaummu Ha Tabnuyke ¢ NacNOpTHLIMKM AaHHLIMKU (OTnevaTok, oTorpa-
cbuu unu uHoe);

— KOMWsi NIMCbMEHHOIO 3asiBNIEHUA O COOTBETCTBUM HACTOSILLEMY CTaHAapTy;

— VHCTPYKLMK NO 3Kcrnnyarauum B cooteeTcTBUU ¢ CEN/TS 764-6:2004.

12.2 KoHTpOsnb U AOCTYN K 3annUCcaAM

YkasaHHble 3anucu OOMKHbl ObiTb FNErKoQOCTYMHLIMM BCEM COOTBETCTBYIOWMM OpraHaMm, CM.
CR 13445-7:2002 (npunoxexue C).

Bce AOKyMeHTbI JOMKHBI ObiTb pasbopuMBLIMUA WU MOSHOCTLIO OTOXAECTBUMBLIMUA C COOTBETCTBYIOLLUM
cocyzoM, paboTaloLwmm rnof, AaBreHneM. 3anucn JOMKHbI ObiTb 3aLUMLLEHbI OT Pa3pyLUEeHUst U MOBPeXOEeHUs.

12.3 XpaHeHue 3anucen

Mocne 3aBeplueHns cocyna, paboTawLiero Nnoa AasneHUeM, TUCHEHUs 1 cepTudukaummn UsroToBUTeNb
cocyfa WUnu ero areHT HeceT OTBETCTBEHHOCTb 3a COXPAHHOCTb BCEX 3anuceil B Te4eHUe MUHUMAnbHOro ne-
pvuoga — 10 net. B Te4yeHune aToro nepuoga nogobHbIe 3anucn AOMKHbI ObiTb NErkoA0CTYNHLIMU COOTBETCT-
BYIOLLIMM HaLMOHamNbHbIM OopraHaM, OTBETCTBEHHbIM 338 KOHTPONb B TeUYEeHWe Cpoka 3KcnrnyaTauum obopyao-
BaHusl.

Mepen yHUYTOXEHUEM 3anuUCeil M3roTOBUTENb COCYAA AOMKEH NPEeaoXUTb 3anucu nonb3oBaTteno co-
cyna, pabotalollero nog AaerneHueM, ecnv nogobHble 3anucu ByayT CouTEHbl CyLLeCTBEHHLIMU HAaUUOHa b-
HbIMW OpraHamu, OCyLLEeCTBASIOWVMM KOHTPOSb B TeYEHWE cpoka cnyx6bl, unu TpebyeTcs coxpaHuTb UX Ha
BECb CPOK aKcnsyaTauum cocyfa, paboTatolero nog fasrnieHweM. B kayecTBe anbTepHaTMBbI M3roTOBUTENb
cocyaa U nokynartesb COrMacoBbIBAIOT XPaHEHWe 3anuceil Ha aTane 3akasa, U B 3TOM cryyae AONOMHUTE b~
Hble KOHTakTbl nocne 10 net He TpebyloTes.

13 TpaHcnopTupoBKa

WarotoBuTenb cocyaa HeceT OTBETCTBEHHOCTb 3a o6ecneyeHe BceX HeoBXOAUMbIX CPEACTB 3alluThl
OT NMOBPEXAEHUs UMKU MOpYU NpY TPAHCTIOPTUPOBKE U/MMM XpaHeHWW, BKIOYas NPefoCTaBNeHNe 3aroToBoK,
3aLLWTHLIX NOKPLITUIA, afieKBaTHLIX ONop, NPOAYBKY CKaTbiM a30TOM T. .
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MpunoxeHue A
(oBsizaTenbHoe)

KoHTpornb 1 ucnbiTaHus cepuiiHO NPOM3BOAWMBIX COCYA0B, paboTalowux noa AaBleHUeM.
Mpuemka mogenu

A.1 BBegeHue

Ecnu npoekTvpoBaHue, U3roToerieHne, KOHTPOSb U UCNbITaHUA COoCcyAoB, paGoTalolmx noa AaBneHueM,
COOTBETCTBYIOT HACTOSILLLEMY CTaHAapTy, T€ Xe npoueaypbl MOryT GbiTb MCNONL30BaHbI AN NPOU3BOACTBA
OpYrvX SNeMeHTOB TOW e moaenu 6e3 MOBTOPHOTO PACCMOTPEHUSt KOHCTPYKTOPCKOW M TEXHOMOTUYECKOM
AOKymeHTauun. [lormkHa MMeTbCsl MMCbMEHHas NpueMka MOaenu, OCHOBaHHAA Ha pesynbTaTtax KOHTPONS U
UCMbITaHUI NpoTOTUNA.

B AaHHOM NpuUnoXxeHuM onucaH ypoBeHb KOHTPOSISt U UCMbITaHW CepUItHO NPOU3BOAUMbIX COCYAOB, pa-
GoTalomx nog AaBrieHUEM, B COOTBETCTBAM C HACTOSILLMM CTaHAAPTOM, AONYCKAIOWMA CHKEHUE YPOBHSI
HK npu cepuiiHom npou3BoacTBeE.

Monb3oBaTteny AaHHOro NPUIOXeHUs! AOIDKHbI 06paTUTL BHUMAHWE Ha TO, YTO OHU [AOIDKHbI BbINOMHATb
Bce TpeboBaHusa EN 13445-5:2009, ecnv B AaHHOM NpUIioXkeHWn 0cobo He oroBopeHo wHoe. B naHHOM npwu-
nioxeHun ectb ocobble TpeboBaHWsA, KOTOpble BKMIOYAIOT orpaHudeHUa mogeny (A.3) U Hanuuue nNpuemku
mogenu (A.5), KoTopble [OMKHBI BLINOMHATLCSA, ecrnv Heo6xoauMO peannaoBaTtb TpeGoBaHUs O KOHTPOSIO U
ucnbitaHusM (A.7 — A.8).

Cm. 6.6.1 B crniyyae NpoeKkTMpoBaHUs NyTem aHanusa.

Mpumeyanune — Cm. pasgen 3 AaHHON YacTU O TEPMUHAX U ONPEAEeNEeHUNAX, KOTOPble OTHOCATCA KOHKPETHO K ce-

pMﬁHO npou3Bo4UMbIM COCyaamMm, paﬁOTaIOLIJ,VIM noa aasneHuem, onucbiBaeMbiM B pamMKkax AaHHOrO NPUNOXeHus.

A.2 OrpaHuyeHUs AnA coCyAoB, KOTOPbIE AONYCKaeTCA KnaccudpuumpoBatTb Kak CepunHoO
npoussoauMbie

Cocyapl, paboTaioLue nop, AaBreHMeM, NPOM3BOANMbIE CEPUIAHO HAa OCHOBaHWM NPUEMKUA MoAenu, Mo-
ryT NPOXOAUTb KOHTPOMb U UCMLITAHWUSA, KaK ONUCaHo B A.7, Npu YCNOBWUM YOOBMNETBOPEHUSI CNEAyIOLWUX Or-
paHuYeHuiA.

a) MpoekTupoBaHne 1 COOpPYXEHWEe COCYAOB, 3a UCKMIOYEHWEM Cry4aeB, yKadaHHbIX B JAHHOM Npumno-
JKEHUW, orpaHM4nBaEeTCH rpynnoi ucneitaHui 2b unu 3b (rabnuua 6.6.1-1) u rpynnamn marepuanos 1.1, 1.2
nm8.1.

b) PacueTHoe aaeneHue cocyaa He npesbiwaeT 30 6ap u npousBeaeHUe 3TOrO AaBreHUs U €MKOCTU
cocyaa (PsV) He npesbiwaet 10 000 6ap-n. [lnameTp cocyaa He npesbiwaeT 1,5 M, HOMUHaNbHasA AnvHa
(Mexay kacaTenbHbIMU) He NpeBbilaeT 3,5 M, a TonwWWUHa CTeHOK Kopnyca He npesblliaeT 16 MMm.

c) Bce rmaBHble cBapHble COeAMHEHUs! BbINOMHEHb! MONTHOCTLIO MEXaHM3MPOBaHHbLIM UMW aBTOMAaTU3U-
pOBaHHbLIM NPOLECCOM CBapKM.

d) NpeHTuduKaLoHHbIE HOMepa cocyaoB coaepxar cydduke «A», 0603Ha4aloWmA, YTO OHU Gbinn U3-
roTOBMEHbl B COOTBETCTBUM C AaHHLIM NPUIIOXKEHWEM U CTaHAapToOM.

e) KonnuecTBo cocyaoB AOMKHO GbiTh 10 nnu 6onblue.

f) HdormkeH uMeTbCA B Hanuuum nnaH obecneyeHns kayecTsa unu npoussoacTsea (A.6).

A.3 OrpaHuuyeHus ans moaenu

Cocyabl cYMTaloTCsl OfHO| MOAEU, ECTIM OHU:

a) narotoeneHbl N0 OAUHAKOBbLIM TEXHUYECKUM YCNOBUAM, C OAUHAKOBbLIMWU YCNOBUAMM SKCnnyaTauum u
C OAMHAKOBbIM METOAOM NOAAEPXKY;

b) M3roToBrneHbl OOHUM U3roTOBUTENIEM NO OANHAKOBON TEXHOIOMUM;

C) UMEKT OQUHAKOBYIO FEOMETPUYECKYI0 (hopMY, 3a UCKIIOYEHMEM U3MEHEHUN B NOJIOXKEHMU conna, He
BNVSIOLLMX Ha KOHCTPYKLMIO COCYAa;

d) umerT oaMHaKkoBylO cneundukaumio MaTepuana, Kak ykasaHo B TEXHWYECKOW AOKyMEeHTauuu, unu
BeIGOp cneuucbrKkaumMm matepuana COrnmacHO OrpaHWYeHUsIM B TEXHUYECKON AOKYMEHTaLMM U COOTBETCT-
BYIOLLEl aTTecTauun cBapoUHbIX paborT;

€) MMET OOUHaKOoBble CBapOuYHble MaTepuanbl/MPUcanoyHble MaTepuanbl, AOMYCTUMbIE aTTecTauum
CBapoYHbIX pabor;
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f) vmeloT Bapmauum B guameTpe u/unu TonwmHe cteHku Ao +10 %, orpaHuyYeHHbIe 06LWMM HanpskeHu-
€M 1 AMana3oHOM atTecTalumn CBapoyHbIX pabor;

g) UMEIOT OANHAKOBYHO ANUHY, AUaMETP U TOMLMHY CTEHKW B Cry4ae BHELUHEro AaBrieHus;

h) umetoT Baprauun B ornvHe, 3a UCKNIOYEHUEM IEMEHTOB, BIIUSIOLUX HA pasmMep CMOTPOBLIX OTBEp-
CTUI Unn coobpaxxeHuin NPoeKTUpoBaHus, aonyckaetcs Ao +150 %;

i) UMeloT OTBEPCTUA cona OAMHAKOBOro TUNna (T. €. USMEeHEeHWs1 opueHTaL K conna, npueMnemMbie npu
YCMOBWM TOTO, YTO OHU HE BAMSAIOT HA pacyeTHbIN NokasaTenb);

j) vmetoT oguHakoByiO KOMMOHOBKY TPYGHO peLleTKu ANns KOTIOB U TEeNNoo6MeHHMKOB;

k) umetoT oanHakoByto rpynny knaccudukaumm XuakocTei.

A.4 UcnbiTaHne NpoTOTUNOB

KOHTpOnNb U UCMNbITaHUsA NPOBOAATCS ANsl KAKOOTO COCYAa-NpoToTMNa, NPeACTaBNsIoLLEro equHyIo Npu-
€MKy Mofenu.

A.5 lNMpuemka mogenu

Ecnu cocya-npoToTun yaoBneTBopsieT TpeGoBaHUAM HacTOsLEro cTaHaapTa, BblgaeTcs nNpueMka Mo-
nenwu. MNpueMka MoJenu oMKHa coAepXaTb Bce HeobXoauMbIe AaHHbIe AnA UAeHTUUKaUUK YTBEepXKIeH-
HO Mofienn, BbIBOAbI 3KCNEPTU3LI, a TakKe NepeveHb COOTBETCTBYIOLLIMX YacTeil TEXHUYECKOH JOKYMEeHTaLMN.

Bce MaMeHeHusi B NpMeMke MoAenu AOMkHbI ObiTb OLeHeHbl B LensAx obecrneyeHusi Toro, YTo OHU He
BMUSIKOT HA COOTBETCTBUE HaCTOALLEMY CTaHAAPTY MMNW NPeAnUCaHHBIM YCNOBUAM UCnonb3oBaHUs. OLEHKM
OOMKHbI GbITb 3200KYMEHTVMPOBaHbI Ha AONOMHUTENLHOM CBULETENLCTBE, NPOCMNEXUBAEMOM K OpUrMHanb-
HOM NpuemMke Moaenu.

A.6 MnaH o6ecneyeHus KayecTBa UNu NPOU3BOACTBA

Mepen HavyanoM NpoM3BOACTBA U3rOTOBUTESb COCTaBNAET NoAapobHbLIM NnaH npoussoacTBa unu obec-
rnevyeHusi kayectsa. B nogoBHoM nnaHe [orkHbl ObiTb yka3aHbl TOYKU KOHTpOns unv otGopa oGpasuoB v
YyacToTa ucnbiTaHui. B nnaHe JOMKHO MMETbCS MOJIOXKEHUEe O MOBTOPHOM KOHTpOMe OoTOpakoBaHHbLIX WK
nepepaboTaHHbLIX KOMMNOHEHTOB. [TnaH gormkeH o6ecrneynTb cneayioulee:

a) marepwuarnsl, UCMoNb3yeMble B U3rOTOBSIEHMM COCYAOB, COOTBETCTBYIOT YKa3aHHbIM CTaHAapTam Ha
MaTtepvansl;

b) BCe nepemeHHble B TEXHONOMMW NPOUIBOACTBAE, KOTOPbIE HAPYLLAKOT LENOCTHOCTL COCYAa, YKasbiBa-
0TCA, NPOXOOAT MOHUTOPUHI U KOHTPONb,

C) UCMbITaHUs U KOHTPOMb COCyAA NPOU3BOAATCA C YacTOTON, NPMBEAEHHON B HACTOSLWEM CTaHAapTe, ¢
MCNonb3oBaHMeM NoaxoasLLmMX METOAOB UCMbITAHWUN;

d) yeTko NponuckIBaOTCA (PyHKLUU KOHTPONSA B OPraHW3aLMOHHOA CTPYKTYPE M3roTOBUTENS.

A.7 KoHTponb, Hepa3pylualolmii KOHTPOSb U UCMbITAHUA AaBNIEHUEM

A.7.1 BBepeHue

KoHTponb Mpov3BOACTBEHHON AEATENLHOCTU AOMKEH, kak npaBuno, 6biTb B cooTBeTCTBMM € 6.1 cO
creaylowmMMU JOMONHUTENbHbEIMU TpeboBaHUAMK, OTPaXKaloWUMKU acnekTbl B OTHOLLIEHWM CEPUIAHO Npous-
BOAMMBIX COCYA0B, pabGoTaroLmx nog AaBneHueMm.

B crnegytowmux nyHKTax onucaHbl TpeGoBaHWUA U anbTepHaTUBHbIE NpoLeaypbl, AONYCTUMbIe ANA onpe-
JdeneHus yposHeit HK cepuwitHo npomaBoauMbIX COCyA0B.

Moaxopn, onucaHHblil B A.7.2, aBnsieTcs obLeit npoleaypoii, NnpueMnemoit Ans cocyzos, AN rpynn uc-
nbiTaHuin 2b un 3b.

Mpouenypa, onucaHHas B A.7.3, BnsieTcs anbTepHaTUBHLIM MOAXO0A0M, KOTOPLIA AONYycKaeTcs TONBLKO
Onsi cepuiiHO Npou3BOAUMbIX COCyAoB, paboTalowmx nog AaBneHeMm, aAns rpynnbl UcnbitaHui 3b.

A.7.2 Obwan npoueaypa ANA CepurHO NPOU3BOAUMbIX COCYAOB, paboTalolmx noA AaBnNeHueM

A.7.2.1 MNepBbIit cocya B Kaxaown cepuum

KoHTponb 1 HepaspyLuaioLLuii KOHTPONb NEPBOTO COCyAa B CEpUM CrieayoLLMIA:
a) BCA ANVHa BCex cBapHbIX LWBoB Ha 100 % ucnbiTbiBaeTCA Mo MeToaaM, ykadaHHbIM B Tabnuue 6.6.3-2,
U KpUTEPUSM NPUEMNEeMOCTH, NpuBeAeHHLIM B Tabnuue 6.6.3-1;
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b) okoHuyaTenbHas oLeHKa, BKIIO4YanA KOHTPOSbHOE UCTIbITaHne B cooTBeTCTBUM € 10.2.

A.7.2.2 MNepBble cocyabl B KaXA0N NapTMm

a) Kak muHumyM 50 % Bcex CBapHbIX LIBOB UCMLITLIBAIOTCA NO METOAAM, YKasaHHbIM B Tabnuue 6.6.3-2,
¥ KpUTEPUSIM NPUEMNEMOCTH, NpUBEeAEHHbLIM B Tabnuue 6.6.3-1.

b) MNocnepyiowme cocyabl B KaXAOM NapTUK, 3a UCKIIOYEHWEM cryyaeB, paspellueHHbiX B A.7.2.3, oue-
HUBaloTCA Mo MeHbLue Mepe 20 % BCeX CBapHbIX LUBOB.

A.7.2.3 CokpalwueHHbin HK Ha cocyaax B KaXaoW napTMM Ha OCHOBaHUM YAOBNETBOPUTENbLHbIX
pe3ynbtaTtoB HK

3a uckoveHnem cnyyaes, 3anpelueHHbIX B A.7.2.4, U HA OCHOBaHUW YAOBNETBOPUTESIbHBLIX pesynbTa-
ToB HK ans no kpaitHeii mepe 10 cocyaos B napTum Tpebosanua A.7.2.2, nepeuncnerue b), moryT 6biTb A0-
NOMHUTENbHO COKPALLEHbI 0 CrieayoLLEero YpoBHSA:

a) Kaxxaoe nNpoaonsHoe M KOnbLIeBOe CBapHOe coeaAuHEeHne NPOXoAUT paauorpacuyeckuii unu ynbrpa-
3BYKOBOW KOHTPOIb MO OAHOMY Ha KaXkabliA cOCyA ¢ ANUHOIN He MeHee 150 MM U He MeHee 10 % OT roToBbIX
CBapHbIX LUBOB 3a CMEHy. JTa Aons BKIYaeT B cebs nepeceveHne nNpoAoribHbIX U KOMbLEBbLIX CBAPHbIX CO-
eavHeHui Tak, 4Tobbl 10 % nepeceyeHuii 3a CMEHy MPOLLNK U3yHeHue;

b) no MeHbluelt Mepe 10 % OT ANWHBLI CBAPHbIX LLBOB NpUcnocobneHuit AoMKHbI NPOMTH KOHTpONb Mar-
HWTOMOPOLLUKOBLIM METOAOM WU METOAOM NMPOHUKAIOLLIEro KpacuTess.

A.7.2.4 NMonoxeHus, Kacarowmecs fanbHeNWMUX KoppekTuposok o6bema HK

A.7.2.4.1 YMeHblueHHbl1 06bem HK

Ecnu npon3BoACTBO CYMTaeTCA CTabunbHO yA0BNEeTBOPUTENbHLIM, A0NycKaeTca cCHwkeHne obbema HK
¢ 10 % o 5 %.

Mpoun3BoAcTBO cYUTAETCH CTabuIbHO yAOBNETBOPUTENbHBLIM, ecriv He Bonee Tpex HenpueMrneMbix He-
[ocTaTkoB Obinv 06HapyXeHbl B Npeabigymx 25 cocyaax U3 Tow e naptum, NPOLeAWNX HePasPyLLAIOLLMIA
KOHTpOIb. [llobble HenpMemMnemble HeAOCTaTKU NOANEXaT PEeMOHTY M MOBTOPHOMY WU3Y4EHUWIO B COOTBETCT-
BuM ¢ 6.6.6.

A.7.2.4.2 YBennyeHHbIh 06em HK

a) MonoxeHun A.7.2.3 u A.7.2.4.1 ysenuumBaloTcs,, eciim bornee 4yem Tpu HenpveMnembix HegocTaTka
BbIsiBNeHbI B npenpiaywimx 100 cocyaax us Toi xe naptuv, NpoLUeALLIUX HepaspyLUAIOLLIMIA KOHTPOMb.

O6bvem HK ysenuumeaetcs cneayiowimm obpasom:

1) #o 15 %, ecnv yactota koHTpons 6bina 10 %;

2) po 10 %, ecnu yactoTa koHTpons 6bina 5 %.

YpoBeHb, ykasaHHbIli B A.7.2.4.2, NOAAEPXKUBAETCS, NOKA KONUYECTBO HEMnpueMreMbix HeAOCTaTkoB B
nocrnepoBaTesibHbIX 25 cocyfax U3 napTUu He ynageT Huke 4.

b) Ecnn konu4ecTBo Henpuemmnembix HEAOCTATKOB MNpeBbicuT 10 B HeNocpeACTBEHHOW napTun U3 25
cocyAoB, TO Nocne NpoBeAeHUs paccnefoBaHUs U UCMpPaBREHUs cryyasi NPOM3BOACTBO Ha4YUHaEeTCs Kak HO-
Basi napTus cornacHo A.7.2.2.

A.7.3 AnbTepHaTVBHas npoueaypa onpeaenedus ypoBHa HK ana cepuitHo npousBoavMbIX
cocyfoBs, pa6oTaloluUxX Nog AaBreHUeM, TONbLKO rpynna UCNbiTaHui 3b

Ons cepuitHO NPOU3BOAUMBIX COCYAOB, M3rOTOBMEHHbIX U3 matepuanos 1.1, 1.2 u 8.1, rpynnbl ucnbiTa-
Hui 3b, ¢ achdbekTUBHOCTHIO cBapku 0,85, cnepylolmii anbTepPHATUBHDLIA MApLIPYT MOXET ObiTb UCNONbL30-
BaH BMeCTO yKa3aHHoro B A.7.2:

A.7.3.1 O6wun yposenn HK

O6beMHble ucnbitadns 100 % NpoAONbHLIX LLBOB:

— NepBoro cocyaa B Havane Kaxaoi CMEHb! M NoCNeAHEro Cocyaa KaXaioi CMEHbI;

— pononHutensHo 100 % NpofornbHbIX WBOB Kaxaoro 25-ro cocyaa.

CocyAabl, AN KOTOPbIX BbINOMHAIOTCA 00bEMHbIE UCNbITAHUA NPOAONBHOIO CBAPHOr0 COeAUHEHMs, Noa-
nexart Taioke 10%-HoMy 06beMHOMY M3y4eHUID KOMbLEBbLIX WBOB U Beex T-06pasHbix coeauHenuit. Ecnm
KOMnbLeBble CBapHble COEAUHEHUN BbINOSMHAOTCA He B TON Xe YUCNOBOI NOCNeAoBaTEeNbHOCTH, YTO U NPO-
AONbHbIe CBapHble COeAUHEHUS, TO KONbLieBble 06BbEMHbIE UCMbITaHWUs NPOBOASATCA ANS NepBOro U nocnen-
Hero KonbLEeBOoro CBapHOro CoOeAMHeHUs 3a cMeHy 1 T-06pa3sHbIX coeiMHEeHUIA TeX ke CyaoB.

A.7.3.2 NonoxeHus, kacaowmecn ganbHeULWUX KoppeKTMpoBok ypoBHen HK

a) B cnyvae HenpreMnemMoro n3onMpoBaHHOIO HeaocTaTKka NPUMEHSIETCA cheayioLlee:
1) pedbexT ucnpaensetcs, a ceapHoit Wwo npoxoauT 100%-Hoe NOBTOPHOE UCNbITaHue;
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2) WBbLI TOro Xe TUna B ABYX AOMNOMHUTENbHbLIX CocyAax, OAWH A0 W OAMH nocne, NPoOXoAsT UCnbiTa-
Hue Ha 100 %;
3) B criyvae AanbHeiiluMX HenpuemneMbiX W3ONMPOBaHHbIX HEAOCTATKOB KOMMYECTBO CBapHbIX
LUBOB, NMPOXOASALLUUX UCTIbITAHUS, YOBaUBAETCS.
b) B cnyyae MHOXECTBEHHbIX AeheKTOB CBapHbIE LLBLI 3TOrO TUMa 3a Ty Xe cMeHy npoxoaaTt 100%-Hoe
ucnbiTaHue, noka fedeKTsl He NepecTaHyT NosBNATLCS. Kpome Toro, criepylowmin cocyg, nMpoXoguT UCbiTa-
Hue Ans NOATBEpPXOEHUS.

A.7.4 VcnbiTaHue paBneHnMeM Ans CepuriHO NPoM3BOAVMbBIX COCYAOB, paboTalowmx noa AaBreHnem

Kaxxgblid cocyn npoxoauT UcnbiTaHWe AasrieHneM B cooTBeTcTBUM ¢ 10.2.3, 3a ucknioyeHMeM CepuiiHo
Npou3BOAUMbIX COCYIOB KaTeropum onacHocTu |, KoTopble MOXHO UCMbITbIBATL Ha CTAaTUCTUYECKO OCHOBE B
cooTeeTcTBuM ¢ A.11.

A.8 Kputepuu npuemku

A.8.1 U3aonupoBaHHbLIe HeJOCTaTKU

Ecnu pedbeKT BbIsIBNsiIeTCS B X04e YaCTUMHOrO HepaspyLualoLwero KOHTPOMs cocyfa, BbiNONHATCA no-
BTOPHOE M3y4yeHUe U PEeMOHT B cooTBeTCcTBMM € 6.6.6. OpgHako HeJocTaTKy, BbiSIBNEHHbIE B perMoHax nepe-
CeYeHUit n3y4aemoro cocyaa, paccMmaTpMBaloTCA Kak npeacrasnsiowme LWos, B KOTOPOM OHU HAXOAATCA.

A.8.2 MHOXeCTBeHHble HeJOCTaTKM1

A.8.2.1 Ecnu BbIsSBNSIETCA NOBTOPEHUE HEAONYyCTUMLIX HELOCTATKOB B TOM Xe LUBE COCyAa NpU uUsyde-
HUM BCero LUBa, COCYAbl, NPOM3BeAeHHble HenocpeacTBEHHO Nepes U nocne 4aHHOro cocyaa, B NapTum Tak-
e NpoXodsT Usy4yeHue Tex Xe CBapHbIX LBOB B COOTBETCTBMM C NpoLiefypor, onucaHHoi B 6.6.6 ans He-
paspyLLaloLLEero KOHTpOrns.

A.8.2.2 Ecnv B COOTBETCTBYIOLIMX LUBAX 3TUX [BYX COCYLOB He BbIAIBIGHO HenpuemrneMbix Hepocrar-
KOB, [ONOSTHATENbHbIE CrieLMarbHbIe U3y4eHUs He NMPOBOASATCS.

A.8.2.3 Ecnn BLISIBNAIOTCA HenpvemneMble HegocTaTkM B NoGoM M3 npeawecTByOWUX MNK nocne-
AyloLmMX cocyaos, AanbHenlMe cocyabl B NOCNeaoBaTenbHOCTU NPOXOAAT OLEHKY B COOTBETCTBUMU C A.7.2,
noka He BbISIBNAETCA cocyn 6e3 HeaonyCTUMbIX HEJOCTaTKOB.

A.9 MapkupoBka

Bce cocyapbl NPOXOAAT KOHTPONb Nepen OTrnpaBKoi, Y4To6bi o6ecneunTb COOTBETCTBME MapKMPOBKM pas-
aeny 11. Ha cocynbl gomkHa ObiTb HaHeceHa MapkupoBKa «A», o6o3Haualowlas, YTo oHu Bbinu usroToBne-
Hbl B COOTBETCTBUW C HACTOALLMUM MPUIOKEHUEM.

Ecnu npoxoguT BpeMsi MeXay WCMbITAaHWEM AABIIEHMEM U OTNPaBKOW, HanpuMep XpaHeHWe cocyaa,
BOIXKHb! 6blTb NPVHATLI Mepbl N0 HeAOMYLLEHUIO NoBpeXaeHus unu yuepba 3a nepexopgHbiit nepuog. Ecnu
6bina npukpenrieHa BpeMeHHas Tabnuyka ¢ faHHbIMKU, NOCTOsSIHHasA Tabnuyka ¢ AaHHLIMU [OIDKHA COOTBET-
CTBOBaThL BO BCEX OTHOLLEHUsX pasgeny 11.

A.10 JokymeHTauus/cepTudukauma

3asBneHne O COOTBETCTBUM HaCTOALLEMY CTaHAapTy BblAaeTcs Afis Kaxaoro cocyna. B sassneHum
JomkeH 6blTb YETKO yKasaH CepuiiHblii HOMEp COOTBETCTBYIOLLEro cocyaa. MpuumHbLI OTCYTCTBUS HOMEPOB B
Cepum AOMKHbI BbITb YETKO yKasaHbI.

OT1y4eTbl 0 NPOU3BOACTBE, ONUCaHHbIe B pa3aerne 12, 4OMKHbI COXPaHATLCS.

A.11 UcnbiTaHue gaBneHUMeM C UCMONb30OBaHUEM CTAaTUCTUYECKOM 6asbl onA cocyaoB
cepuiHOro Npou3BoAcTBa

WcnbiTaHWs gasneHneM ¢ UCNONMb3OBaAHUEM CTaTUCTUYECKOM Gasbl MOTYT NPOBOAUTLCS TONBLKO NPU Bb-
NonHeHWW Beex crneayioLLMX YCIOoBUiA:

a) MaTepuarnbl orpaHUYUBAIOTCS TONBKO rpynnaMu matepuanos 1.1, 1.2 n 8.1;

b) rnaeHble cBapHble coeMHEHWUs AOMYCKaloT 3HaYMMoe U3yyeHue obbema.

A.11.1 O6wumi ypoBeHb HK

Bce cocyabl AOMKHBI NPOIATA BU3yarbHbIA, MarHUTONOPOLLKOBbI M 06bEMHBIA KOHTponb Ha 100 % Bcex
CBapHbIX WBoB. KOHTponb NpoBOAUTCSH B COOTBETCTBUM C TPEGOBaHMSIMU, ykazaHHLIMU B 6.6.3.
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A.11.2 YcranocTtb
YcTanocTHblin pecypc cocyaa He AomkeH npesbiiatb 500 Lmknos.

A.11.3 Kputepumu npuemMkm

Ecrnu B xoge HK BbisiBNeHbl HenpyeMneMble HEQOCTaTku, COCyA AOIKEH ObiTb U3bAT M3 Knaccuduka-
H1717] CepMﬁHO NpousBoAUMOro, a TakkKe OoTpeMOHTUPOBaH U NPOKOHTPONMUPOBAH KakK MH,qMBMﬂyaanblﬁ cocypn,
B COOTBETCTBMM C 6.6.6.

A.11.4 UcnbiTaHuA AaBneHneM Ha OCHOBe CTaTUCTUUYECKOW Ga3bl

Bce vcnbiTaHus fasneHWeM NPoBOAATCA Ha OCHOBe crieayiollei 6asbi:

— NepBhLIA COCYA B Havase KaXaoi CMeHbl U NOCNEAHWA cocya KaXA0A CMEHDI;

— KaXObl NATLIA COCYA UMW NAaH CTaTUCTUYECKOro oTbopa, KOTopbi byer AaBaTh AOBEpUTENbHbINA
npeaen 95 %.

Ecnu oavH cocya He BbiaepXUBaeT UCMbITAHUA AaBNeHUeM, BCe COCyAbl B 3TON MapTuM NpOXoasT Uc-
nbiTaHne paeneHveM. Ecnu gpyrme cocyabl B 3TOW NapTMM He BbiAEPXKMBAIOT UCMbITAHUSI AaBrEeHUEM,
npeaLecTsyOLLUe U nocneayioLue napTum NONHOCTLIO NPOXOANAT UCTIbITAHUE AaBNEHUEM.

A.11.5 MapkupoBka

Bce cocyabl NpoxoasiT KOHTPOIb Nepeg oTNpaBKoit, YTo6bl 06ecneunTb COOTBETCTBUE MapKUPOBKK pas-
neny 11. Ha cocyabl HaHocuTcst MapkupoBka «TC 54 “A-S”», 4To6bl 0603Ha4UTb, YTO OHW GbinK M3roToBMNe-
Hbl B COOTBETCTBUM C HAaCTOSILLIMM MPUITOKEHUEM, HO UCTIbITAHbl B COOTBETCTBUM C NOSIOKEHUAMU CTaTUCTU-
yeckoil 6a3bl. Ha Tabnuuke ¢ xapaKkrepucTMkaMmn AOIMKHO ObiTb YeTKO ykasaHo, YTO UCTbiTaHWe JaBrieHueM
He NpoBOAMNOCk. Takke AOMKHO ObiTb yKa3aHO MCTbITaTesNlbHOe AABMNEHMe, UCNONb3yemMoe AN KOHTPOns B
npouecce akcnnyaTaLum.
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MpunoxeHue B
(o6sizaTenbHoE)

Noapo6Hble Tpe6oBaHUA B OTHOLIEHUWN pa3MepoB COCyA0B, paboTalowmx noa AaBrieHueM

Ocoboe BHWMaHWe JOMKHO ObiTb yAeneHo BKIIOYEHUIO crniefylowei uHdopmaLum B pasfiMyHbie ane-
MEHTbLI Ans 0bneryeHus: pacyeToB U OLEHKN KOHCTPYKLIMK:

— AHULWWA: paauyc CBoAa, paavyc BHYTPEHHero yrna unuv annuncovaansHas ¢opma nnioc MUHUMarnbHas
TOfLWMHa nocrie hopMUPOBaHUA U BHYTPEHHWA/HapYKHBIA AMaMeTp, MeToA (hopmoBaHUsl U TepMooGpaboTku;

— LUNUMHOPUYECKUIA cBOA-000M0YKa: TONWMHA, AMAMETP, AOMYCK HA NUHERHOEe COBMELLeHUe, ecriv npu-
MEHUMO;

— cbraHubl (BKIKYasA 3arryliku): TUR, CTAHAAPT MU HOMUHAN WK, €CNu creumanbHbie: MUHUManbHasA
TOMNWMHA, AUAMETP OTBEPCTUS B CBETY, HapyXHbii U BHYTPEHHWUI AuaMeTphbl, pasMepbl BTYNKU U o6nMLo-
BOYHbIE A4ETanu 1 cBapHbie AeTanu; AononHuTenbHbiin HK, ecnu Bbipe3aHbl U3 NNacTMHYaToro Matepuana;

— GonToBoe coeauHeHwe: auameTp, Tun pesbObl, AnvMHa 6onTa, kKonuyecTBo GonToB, rMybuHa npucoe-
OVHWTENbHOW pesb0bl ANsl LWNUMEK U TOMNWWHA MeTanna Mexay HA30M OTBEpPCTMI NoZA LUNUITLKA U MOBepX-
HOCTLI0, BOCTPUHMMAIOLLIE AaBMEHUE;

— NpOKINagKu: TUM, HOMUHar, MaTepuarn, ToNWWHa, BHYTPEHHWIA N HapYXXHbIA AMaMeTpbl U AaHHble ycTa-
HOBKW NPOKMagKu;

— conna: TosLWMHa CTeHKU (MUHUManbHas), HapyXXHbIA AvuaMeTp, METOA KpensieHUsi Ha cocyfe, pasme-
pbl Y NPOEKLUSA Ha COCYy[,; Harpy3ku, KOTopble AOMKHbI ObiTb yka3aHbl, €CnM NPUMEHUMO; PacnonoXeHue oT-
BEPCTWIA NO OTHOLLEHMIO APYT K APYry W OCHOBHbIX CBapHbIX COEAUHEHWUIA;

— CBapHbIe LIBbI: CBapHbe NMPOuUnM 1 pasmepbl NOC CBEGHNUA O pa3Mepax MOAroTOBKY LIBa, Hanpu-
Mep 3a30p, TOMLWUHA NPUTYNIEHUS, Yron NOArOTOBKM;

— ycunusaroLipe nnacTuHbl Afs conen, onop, NPOYLLMH Ans NoAbEeMa rpy3a U T. A.: pa3Mepbl NNacTuHbI,
B TOM YuCle ANMHA X WMPUHA X TONWWHA U Ppaguyc YIToB, B TOM YUCNE yria yCUNuBaloLmx nnactmH ono-
pbl, NAOC UHCOPMAaLIUSA O BbiMyCKHOM OTBEPCTUM;

— TpybHble pelueTku (TennoobMeHHWKKM): pasMelleHUe OTBEepPCTUiA, T. €. WabrioH, KonMYecTBo OTBEp-
CTWiA, paaMepbl TpyG (Hanpumep, HapyXHbili AMaMeTp U TOMLUMHA CTEHKKU), MUHUMarbHas TOMLMHA pelueT-
K1, MHbopMaLMA O CBapHbIX LLIBAX;

— KPbILWKWU: pa3Mepbl, BKIOYasi MUHMMAIIbHYIO TOSILMHY, pa3mep GonToBbiIX OTBEpCTUIA B CBETY U Aua-
METP OKPY)XXHOCTU LIEHTPOB OTBEPCTUNA;

— KOHUYECKWUE CEKLMW: BKMIOUYEHHbIA Yron KOHyca, pagvyc CTblka C KOpnycom (ecnu npuMeHuMmo); aua-
MeTp GOnbLUMX U MEHBLUMX KOHLIOB KOHYCa, MUHUMAarnbHas TOMWMHA U ANMHA NPSIMO KOHYCa;

— onopbl (rOpU3OHTasbHbIA COCYA): pacyeT Mo HOMepaM, BKIIoYasi KOMMYECTBO U TONWMHY pebep xecT-
KOCTW U (braHLEeB, ONOPHON NNUTbI, (OyHAAMEHTHbIA G6ONT, War u AuameTp OTBEpPCTUIA, pacCTOsiHME OT Kaca-
TENbHON NMUHUM OHULL, A0 LEHTpa ONnop, paccTosiHue MEeXAy OfnopaMMu U BbICOTa OCEBOW NIMHUM cocyAa Ans
OMOPHOM HOMM ONOPHO NIUTBI;

— onopbl (BepTUKarbHbIA Cocyn): pa3mepbl 106ku, BKNIOYas AMameTp, BbICOTY, TONLWUHY, cnocob kpern-
NeHus K Kopnycy, OHULLY; eCri UCONb3YIOTCs ONopbl, pac4eT No HoMepam, TorwuHa peGep XKeCTKOCTH, Bbl-
cota 1 T. f., AMaMeTp ONOPHOIO KOIbLia, BHYTPEHHWIA U BHELUHWIA, TONLLIMHA, KONIMYECTBO U LWar OTBEepCTUiA
noa cdyHaameHTHbIe 6onThl M AMaMeTp;

— NOABbEMHbIE NPOYLUMHBI: pacyeT Mo Homepawm, ToJLLMHA, AMaMeTP OTBEPCTUs, Yron nogLema, pasme-
pbl NPOYLUMH, PACNONOXEHWNE NPOYLLMH;

— NNOCK1e NNacTWHbI: ANWHA, LWMPUHA U TOMNLWWHA, BKIOYas XapakTepucTUKU Pacriopku (ceveHue, Konu-
4YeCTBO, LUar, CBapHbIe AeTanu), eCnu YyCTaHOBIEHa;

— CUNbOHBI: XKECTKOCTb NPYXMWHLI, JaBNeHUe, AuaMeTp, AOoNyCTUMbIE OCeBble, DOKOBLIE U YINOBbIE Ne-
peMeLLeHusi, AoNYCTUMOE KOMUYECTBO LUKIIOB;

— NpeAoxpaHUTENbHbIe KMNanaHbl: KONMYecTBO, pasMep U YCTaHOBNEHHOE AaBreHue U NPonyckHas cno-
COBHOCTb; TEXHUYECKUE XapaKTepUCTUKU/KOA U YTBEPXAEHUe; MUHUMAalbHaA Nrowanb NoToKa;

— BHYTPEeHHWe AeTanu: cBapHble AeTanu (CBapHble LUBbI K CTEHKaM COCy[OoB);

— [ONYCKW: B TOM YuChe cneumanbHble AoMYCKW, Cn NPUMEHUMO;

— pa3pbiBHaA MeMb6paHa: Tun, BKIovas Koprnyc, HOMUHan.
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MpunoxeHue C
(o6si3aTenbHoe)

OTBQPCTVIH Aansa OGCﬂy)KVIBaHVIiI U KOHTpPOIJA, 3aKpbiBaloljue MexaHn3mMbl
U cneuuanbHble 3f1IeMeHTbl 651OKUPOBKKU

C.1 O6Lwwue nonoxeHus

Bce cocyabl 4omkHBI UMETb OTBEPCTUS aAeKBaTHOTO pa3Mepa U KonmyecTtsa, obecnevnsaiowme JocTyn
AN BHYTPEHHEro 0CMOoTpa U OMUCTKM.

KonuuecTBo, paamep U pacnonoXeHue CMOTPOBLIX OTBEPCTUIA LOMKHLI COOTBETCTBOBATL TpeboBaHUAM,
npvBEAEeHHbIM B NyHKTax 2 u 3.

Ecnu no KOHCTPYKTUBHBLIM COODpaXeHUsIM pasMepbl BLICOTHI OTBEPCTUNA AOMKHBLI ObiThb NpeBbILLEHbI,
AvnaMeTp OTBEPCTUIA JOMKEH ObiTb yBenuyeH, 4ToObl 0b6ecneunTb NOCTOSHHYI0 BUAUMYIO NIoLLab.

Mpegenbl Mo BbiCOTE IOPIOBUH WK KOMEL, YKa3aHHble B MoAfyHKTe 2, MOryT 6biTb NpeBbILLEHb], €CIK
BHYTPEHHUE pasMepbl YBENUMYUBAIOTCA COOTBETCTBEHHO. KonbLia U roprnoBUHbI KOHMHYECKOH (POpPMbI AOIDKHbI
MMETb HaKNoH MeHee 15°; ons HaKNoOHOB MeHee 15° NpUMEHsIIOTCA Npeaenbl Anst LUNMHAPUYECKOR hopMbl.
OTBepcTusi Ana o6cnyXMBaHWUA U KOHTPOSISi TUNA, B KOTOPOM BHYTPEHHEe AaBfeHve NnpwkuMaeT MeTarnim-
YECKYI0 HaKnaaKy K MNiockoi mpoknagke, UMET CYMMapHblii 3a30p MeXay roprioBUHON UMK KOMbLIOM U
rnagkMmM KOHLIOM UKW BLIEMKOW B TaKMX KpbilLKax, He npeBbiluaiowmii 3 MM, T. €. 1,5 MM co cTopoH, a rny6u-
Ha rnagKoro KoHua AormkHa ObiTb 4OCTaTOMHOM ANA 3axBaTa NPOKMNaaKu.

C.2 Tunbl 1 pa3Mepbl OTBEPCTUM ANsi 06CNY)XXMBaHUA U KOHTPONA

C.2.1 CmoTpoBbIe OTBEpPCTUA

CMOTpOBLIE OTBEPCTUSA — 3TO OTBEPCTUSI C BHYTPEHHUM JMaMeTpoM He meHee 50 Mm (Gonbluve cMoT-
pOBble OTBEPCTUS); CMOTPOBbLIE OTBEPCTUS C BHYTPEHHUM auameTpoM 30 MM (Masible CMOTpOBble OTBepCTUA)
MoryT GbiTb NPUHATBI ANA Marnbix cocyAoB. BbicoTa ¢pnaHuUeB He AoMKHA NpeBbILaTh AnaMeTp OTBepCTUS.

C.2.2 OTBepcTus Ana pykm

OTBepcTUe ANs pyKu ANs YMCTKU JAOMKHO BbiTh He MeHee 80 x 100 MM uUNK AOMKHO UMETb BHYTPEHHUIA
AvameTp 100 Mm.

OTBepcTue Ans pyku ANsi 0CMOTpa JOMKHO O6bitb He MeHee 100 x 150 MM UK JOIMKHO UMETb BHYTPEH-
Huih anameTp 120 MM. BiicoTa roproB1HLI UK KombLia He AOIMKHA npeBbiwatb 65 unu 100 MM, ecnu ropro-
BUHA UMY KONbLIO UMEEeT KOHUYeCKyto hopmy.

C.2.3 OTBepcTHSA ANA ronoBbl

OTBepcTust AnNs rorioBbl — 9TO OTBEPCTUSA, Yepe3 KOTopble OAHOBPEMEHHO MPOXOASAT rofioBa, pyka M
namna. Paamepbl 0TBEpCTUSA ANS ronoBbl AOIDKHbI ObiTb He MeHee 220 x 320 MM unu BHYTPEeHHUIA guameTp
320 mM. BbicoTa ropnoBuHbI UMK KornbLa He AorkHa npesbiwarb 100 unu 120 MM B cliyyae KOHUMECKOM
hopMbl.

C.2.4 Mokn

Jlroku — 3TO OTBEPCTUSA, HYepes KOTOpble HeNoBEK, He HeCyLLUiA AOMNONHUTENbHOrO 060pyAOBaHUA, MOXET
rnonacTtb B COCyA W BbIATUA U3 HEro. Pasmephl fnioka AOMKHbI ObiTb He MeHee 320 x 420 MM UNU BHYTPEHHWUIA
AnameTtp 420 MM. BbicoTa ropnoeuHbl Unu Komblia He AOMMkHA npesbiwatb 150 MM, €Cn MUHUMAIbHBLIV
AnameTp MeHee 460 MM 1Unu no kpaiiHein mepe 460 x 410 Mm oBanbHON QOPMbI.

C.2.5 CnacaTenbHble INOKK

CnacarenbHble MoK — 3TO OTBEPCTUS!, MO3BONSIOLME BXOAUTL U BbIXOAUTD NULY CO criacatenbHbiM U
3aWmMTHEIM o6opynoBaHueM. OHU AonxHbI GbiTb 600 MM B AvameTpe. Ecnv no KOHCTPYKTUMBHBLIM cooBpaxe-
HUSIM He npeacTaBnsAeTCA BO3MOXHLIM A06uThecs oTBepcTs 600 MM, pa3mep cnacaTenbHOro fioka MoXeT
6bITb YMeHbLUeH Ao meHee 500 MM, ecnu BbICOTa roprioBuHbI He npeBbillaeT 250 MM. B aTom criyuae cne-
LmansbHoe obopyaosBaHve AOMKHO o6ecrneunTs 6e3onacHbli 4OCTYN BHYTPb COCYAA.
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C.3 Tunbl, MecTONoONOXeHUe U MMHUMarNbHOe KONIMYECTBO OTBEepPCTUIA ANA 06GCNyXUBaHUA
W KOHTpOnA

OTtBepcTUst Ansl KOHTPONSl AOSKHbLI MO3BOMNSATL MO BO3MOXHOCTU BLINOMHATL KOHTPOSb MPOAONbHBLIX KU
KONMbLEBbIX LLUBOB U3HYTPpU cocyaa u obnacteit 0co6o BbICOKMX HANpsDKEHUIA U PUCKOB.

O6nacTsiMU BbICOKUX HanpshKeHWH ABMSIOTCA, Hanpumep, YrNoBbie coeAMHEHUs], NepenoMbl U obnacTu
BOKPYT KPYMHbIX OTBEPCTUIA.

O6nacTsiMu c BbiCOKOW CTENeHbI0 pucka ABMSIOTCA, HanpuMep, OTCTOWHUK XXMAKOCTW WUIM QHO cocyaa,
nnoLwajb YPOBHS XMAKOCTU M pafioHbl, F1e MOXET NMPOUCXOAUTL KOPPO3UsSi MITU PO3Ks, KaK NOKA3biBaeT ONbIT.

TMan, MeCTOornonoxeHve U MMHMManbHOe KONnu4eCTBO OTBEPCT (17 Ansi KOHTPOns, TpeﬁyeMble Aanga Bcex
COCY0B, 3a UCKIIOYEeHUEeM chepryeckux CoCyaoB, OMKHLI ObiTh B cooTBeTcTBUM ¢ Tabrmuein C.3-1, ans
cepudeckux cocynos — ¢ Tabnuueid C.3-2. Moryt notpe6oBaTbcs LOMONHUTENbHLIE OTBEPCTUS ANSl KOH-
TPONS, €Crnu Mo KOHCTPYKTUBHLIM COOOPaXeHUsIM AOCTYN He NpeACTaBMsieTCsl BO3MOXHbIM.

ChbeMHbIe KOHLIbI UNU KPbILLKK, (hraHLEeBbie COeAUHEHUS, C KOTOPbIX MOIYT CHUMATLCS TpyGonpoeoab,
nNpuGOPLI UNKU aHANOMMYHbIE NPUCNOCOBNEeHNs, MOryT 3aMeHUTb Apyrue oTBepcTUust Ans oGcrneaoBaHus, ecnm
6narogaps ux pasmepaMm M MOJIOXEHUIO NPeAcTaBnseTcs o6WWiA BuA BHYTPEHHEro MpOCTpaHCTBa, Mo
MeHbLUeil Mepe 3KBUBarNeHTHbIA nornyyaemomy 6naronaps KOHTPOSibHbIM OTBEPCTUAM, KOTOpble noTpeGoBa-
nuck 66l B NPOTMBHOM Clly4ae.

Ta6nuua C.3-1 — Tunbl ¥ MMHUMaNbLHOE KONMYECTBO OTBEPCTUI ANA 06CNYXUBAHMA U KOHTPONA B cOcyAax,
Kpome cthepmueckux cocyaos

HUIA auame WHa LUMnu UYECKON o
BHyTpeH A ™ | An LUMIMHAD MuH1MManbHOE KONMYECTBO U TUN OTBEPCTUN

Di, Mm cekuum L, Mm
D; <300 L <1000 OpaHO Manoe CMOTPOBOE OTBEPCTUE HA KKAOM KOHLIE
L>1000 OaHO manoe CMOTPOBOE OTBEPCTUE Ha KaxaoMm KoHue. Pac-

CTOsIHUE MEXAY OCblO CMOTPOBBLIX OTBEPCTUM U KaKoW-NMGo
YyacTblo UccreayeMoro wea He npesbiwaet 500 mm. Ecnu
3TO He Tak, AOMKHO ObiTb obecneyeHo AOMONHUTENLHOE
KpYnHoe CMOTpoBOe oTBepcTue °

300 < D, <450 L <1500 [Ba 60MnbMX CMOTPOBLIX OTBEPCTUS,, OQHO PSIAOM WUIU Ha
K2X0M KOHLIe UMM OfIHO OTBEpCTHE ANs pyKu ° B LeHTparnb-
HOW TPeT! LUNUHAPUYECKOA CEKLIMM

L>1500 OpHo oTBEpCTME AN PYKM BO3fie KaXAOro KoHUA LMnMHapKu-
YECKOW CeKuMM ° UnM Ha koHuax. PacctosiHme mexay ochio
OTBEPCTU/ ANA PYKA M Kakoh-nnbo uacTbio uccrnegyemoro
LwBa He npesbiwaeT 750 MM. Ecrnn 31O He Tak, OMKHO ObiTh
o6ecneyeHo AOMNONHUTENBHOE OTBEPCTUE Ans pyku ?

450 < D; < 840 L <1500 OpHo GonbluOe CMOTPOBOE OTBEPCTME U OAHO OTBEPCTME
ANS pykW, NO OQHOMY PSAOM UMK Ha K&XKOOM KOHUeE
1500<L<3000 |[OpHO OoTBEPCTME ANSA ronoBbl B LEGHTPANbHON TPETU LUMUH-
OPUYECKO/ 4acTu UNU OTBEPCTUA ANSA PYKU, Kak B cryyae
300< D, <450, L > 1500

L>3000 Konu4ecTso OTBEPCTUIA AN KOHTPONS yBenuyMBaeTcs Tak,
YyT0Obl MakcuMarnbHOe PacCTOsHWE MeXay OCblo OTBEpCTUs
Ans ronosbl U Noboil YacTblo UccrieayeMoro cBapHOro LBa
He npesbiwaso 1 500 mm (1 000 MM Arst oTBEPCTUIA ANA py-
ku). OTBEpCTUA ANA PyKU pacnonaraloTcs kak MUHUMYM BO3-
Jle Kaxaoro KoHua LUMNUHOPUHECKOM CeKLMM UNW Ha KOHLaX
840 <D;< 1200 L <2000 OpaHo oTBepcTUe ANs rorioBbl B LIEHTPanbHON TPEeTU LUIMUH-
OpUYEecKoW CeKuMM, UNu ABa OTBEpCTUS AN PyKK, NO OA4HO-
MYy PSAOM C KaXAblM KOHLOM LMMUHOPUYECKOW CEeKLUU Unu
Ha KOHLIaX, MM OAWH K

L>2000 OavH nIOK unv OTBEPCTMSA ANSA TOMoBbl, KAK U B Chyvae
D; <840, L >3 000

123



CTBE EN 13445-5-2009

OkoHuaHue Tabnuuybl C.3-1

BHyTpenHuii AuameTp | FLnura LnnuHApHeckoi MuHMMarbHOe KONMYeCTBO U TN OTBEPCTHIA
Di, Mmm CeKuumn L, MM
D,> 1200 OpauvH NIOK MnNyM OAWH crnacaTenbHbIN MoK B criyvae Heobxo-
AUMOCTH

MpuMedaHue — TpeGoBaHWs K CnacaTenbsHbLIM FIOKaM UMK MoKam pasHbIX PasMepoB Ans 0cobbix Cry4YaeB npencTas-
nseT nokynatens. Ecnv npeaycMoTpeHsl Apyrue BapuaHThl, BbIGOP OCTAETCA HA YCMOTPEHUE M3rOTOBUTENS.

# CMOTpOBLIE OTBEPCTUSI M OTBEPCTUA ANs PYKU AOMKHbI BbiTh PacronoxeHbl Takum o6pasoM, 4Tobbl obecneunTs
0630p NpoAobHOrO LWBa.

Ta6nuua C.3-2 — Tunbl U MMHUManbHOe KONMMYEeCTBO OTBEPCTUI ANA 06CNYXUBaHUA U KOHTPONS B cocyaax
cepuyeckon popmbl

BHyTpeHHUI auameTtp Di, MM MuvHUManbHoe KONMYecTBO U TUM OTBEpPCTUM
D; <450 [Ba GosbLuMX CMOTPOBBLIX OTBEPCTUS WU OOHO OTBEPCTME ANs PYKU
450 < D, < 840 QpQHO OTBEPCTUE ANS PYKU MU OGHO OTBEPCTUE ANS roNoBbl
840<D;<1 200 QaHO 0TBEPCTUE AN roNoBbl UITM OAUH JHOK
D;> 1200 QavH MK Uy 0avH cnacaTenbHbINA 0K B Cry4ae HeooXoaMMocTn

MNpumeyaHWe — TpeGoBaHWs K cnacaTenbHbIM MI0KaM UK Niokam pasHbIX pasMepoB Aris ocobbix cry4yaes npeacrae-
nset nokynartenb. Ecnv npegycmMoTpeHsl Apyrue BapuaHTbl, BbIGOp OCTaeTCcA Ha YCMOTPEHUE U3rOTOBUTENSA.

C.4 AnbTepHaTUBHbIe Tpe6oBaHUAl K CMOTPOBbLIM OTBEPCTUSAIM Ha ManbIX cocyaax

[ins cocyaoB, MMeloLLMX BHYTPEHHMIA AamMeTp MeHblue unv pasHbii 300 mm, Tpe6oBaHua B C.2 m C.3 1
Tabnuue C.3-1 moryT 6bITb M3MEHEHbI crieayLwum obpasom:

a) BHYTPEHHUA uaMeTp CMOTPOBBLIX OTBEPCTUI AOMKEH ObiTb A4OCTaTovHO GonblmMm, YToObl 06ecne-
uYMBaTb OYUCTKY BHYTPEHHEN NOBEPXHOCTU U HE MOXET ObiTb MeHee 19 MM ANs COCYAOB C BHYTPEHHUM aua-
meTpomM Ao 300 MM BKITHOUUTENBLHO;

b) ecnu yepes aTn HeGomMbLUWE CMOTPOBLIE OTBEPCTUS BHYTPEHHSS NOBEPXHOCTb HE BUAHA NONHOCTDLIO,

NOMKYMO OCMOTpA, BbIMNOSHAETCS AOMNONHUTENbHbIA METOA KOHTPOIA, KOTOPbIA AOMMKEH ObiTb ONUCAH U3roTo-
BUTEINEeM B ero MHCTPyKLUSIX.

C.5 3akpbiBalolMe MexaHM3Mbl U cneuuanbHblie 3fieMeHTbl 61TOKMPOBKH
C.5.1 Uenb

[JaHHbIi NYHKT KacaeTcs TpeGoBaHWii KO BCEM BUAAM 3aKpbiBaIOLLMX YCTPOMCTB.
C.5.2 Onpenenenus

C.5.2.1 oTkpbiBaloLMe M 3aKpbiBalowme ycrpoucTsa (opening and closing devices): Yactu cocyaa,
KoTOpble MOryT 6biTb yaaneHsl Ans onepaTBHLIX ASACTBUA, HanpuMep: U3y4eHWs, CYLUKM U BEHTUNALMA,
HarnosIHEeHWs! NI OMOPOXHEHWS.

C.5.2.2 6bIcTpOAECTBYIOWME OTKPbLIBaOWME UM 3aKpbiBalolwue ycTpoicTBa (quick opening and
closing devices): Bce Tnbl OTKPbLIBAIOLIMX U 3aKPLIBAIOWMX YCTPOUCTB C €AWHLIM YNPABNEHUEM, KOTOpble
MOTyT OTKPbIBAThCA W 3aKpbIBaTbCH GbICTPEe, YeM YCTPOACTBO C HECKOMbKUMU 3neMeHTaMu GnoKMpoBkw,
KaxxablA U3 KOTOpbIX TPebyeT UHAUBMAOYaNbHOrO YNpaBreHus.

C.5.3 KOHCTPYKLMOHHbIe MaTepuarnbl, KOHCTPYKUMA

OTKpblBaloLLMe M 3aKpbiBaloLMe YCTPOUCTBA AOMKHbI GbiTb CKOHCTPYMPOBaHbI U U3TOTOBMEHLI TaKUM
ob6pasoM, YTobkl MX repMeTUYHOCTL obecneynBanach Aaxke B YCIIOBUAX UCTIbITaTeNbHOrO AaBneHua U YTo6bl
MX Hernbas GbiNo OTKPbITb Cly4aiiHo, KOr4a OHU HAXOAATCA NoA AABNIEHNEM.

JornxHbl nCNONb30BaTLCA NOAXOASLIME MaTepuansl U3 Tex, KoTopble gonyckailotca B EN 13445-2:2009
OnA BCEeX OTKPbIBAIOLMX U 3aKpbiBAOWMUX YCTPOACTB. [IPUMEHSIIOTCA KOHCTPYKUMOHHBIE TpebGosaHus
EN 13445-3:2009 u TexHonorvyeckue TpeboBanna EN 13445-4:2009.

B OTKpbIBalOWMX M 3aKPbIBAIOLIMX YCTPOWCTBAX C HECKONbKMMU 3NeMeHTaMu GNOKMpOBKU 3TU uYacTu
JOMKHbI BbITb CKOHCTPYWPOBaHbI M 06pa6oTaHbl Tak, YTOGLI B YCIOBUSIX SKCTINyaTaLum Harpyska pasHoOMep-
HO pacnpefensinack Mexay HUMU.
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Mpw onpegenernu LONYCTUNOTO AaBAEHNS Ha EANKMALY NNOLAAH OTKPHBANLMX H 3aKpuBamymx ycr-
poficTs (Hanpumep, Kynaykm Ha OTKPpHBAWUMX W 3aKkpuBamuwx ycrTpohicTBax 6afloHeTHOro THNa) Kak Kayve-
CTBO NoBepxHOCTH (T.e. obpaboTaHHas), Tak w BupaBHUBAKME Kynaukos Gafioneros (Hanpuuep, BHPABHI-
BaHie wexaHuyeckoh o6paboTkoh) AONXHSY OHTH NPUHATSH BO BHUNAHUE .

Ins NONHOCTbLO WEeXaHMyeCKH 06palboTanHX H BUHPOBHEHHS X 3N1ENEHTOB NOKHO HCNOABL3IO0BATL 3afa-
Hie paBHOMEPHOCTH pacnpefenehns narpyskn 100 % 0T JonycTumoro na efunmnlyy nnogagh.

Ing He NONHOCTbLO MeXaHuyeckn 00paboTAHKHEX JONYCTUNNA ypoBeHb HAa €AMAHULY NAOLAAN HE LON-
Kew npesuuatsy 75 %.

Ina yyeTa BO3NOKHKHOTO ocnalGneHwws 3aKkpuBawuywx 3NENEHTOB BCNEACTBUE W3HOCA MAN KOPPO3MH
paccymnTanHbe pa3meps SONKHY OGHTb yBenMYeHs Ha afekBaTHEE J0NYCKK.

fns oTkpHBawmuumx w3akpsusaouyux ycrpoiicTs c 6onee yew TPews aneneHTamn 6NOKHPOBKA TeopeTn-
yeckas, T. . pacyeTHan cTpeccosas Harpyska, fehcTeynyas Ha Kakfuil 3aneweHwT 6N0KAPOBKH, FONKHKHA
G5Tb ysennyeha no wewblued wepe Ha 20 %.

Ecnm cofepxunoe cocyjga B3pHBOONACcCHOEe, NerkoBoCnNNanenanueecs, TOKCHYHOE., OKMNCAARNLEE WA
KOPPO3HOKKO-AaKTUBHOE, MPUHANARTCA CNEUWANbHEE WEPH NPOEKTHPOBAHUA AAF O0ecneveHus repuerny-
HOCTW OTKpHBamuero w 3akpuBanuero ycrpoicrsa. Kpuuku LONKHY OGHTb CKOHCTPYMPOBAKYH Takum 00-
pasoN, 4yTOo6H NPOKAAAKA HEBO3INOKHO O8N0 BHAABUTL. B cAydyae yTeykn yepes ynnoTHEHUE JONKHY ObTh
MPWHATH Weps Npu NPOEKTHPOBAKMN LNA Ge30nacHOl BEHTUASLUA ANW 3BaKyaynu cogeprunoro, 4yrobu
CBECTH KMHMHUNYMNY NOCANERCTBUA yTEUKN.

Mpoknagku LONKHS 66 Tb 3aWKHYTHNA KOAbLANKN WAN CANbHAKANU C HECKOALKUNMN KOAbLANM NATE-
pnana.

Ins BHYTPEHHUX KpPbUEK, KOTOPHE KPensTcs ¢ NOWOUbLH XOMyTa M LeHTpanbhHoro 6onta, 3a30p £0
KPOMWKW OTBEPCTUA HE RONKEH NPeEBHUATL CNERAYOLUX 3HAYEHUI:

a) 30w gng gasnenui <326ap;

b) 2 WM N pasnewnii >326ap.

C.5.4 BUHTOBbIE 3aXNMblI

BuwToBHe 3aKumy, ch. pUCYyHOK C.5.4-1, p0nKHbH GHTb NPOBEPEHH HA NPUTOFHOCTD.

OHW JONKHH OHTb 3aUNUEHY OT COCKANb3INBAKUA W JONKHY OHTb NPUKPENAEHY K COCYRY Tak, 4T06H
WOTrnW ynacThb Npu OTKUAHBAHMY.

Konnwuwecrso, pasmep u KayecTBO BUHTOBHX 3aXUNOB KAKAOTO 3akpuBanyero snenenTa ykasspaercs
Ha Tabnnuke CRpaKWHS WU WITOTOBUTENA Ha COCYAe.

1- npuxuuuoe konpuo,
B - wnpuna dnanua (m);
C - Lwawerp OKpyKHOCTW LeHTpoB oTBepcTHit nog Gonts (un).

PucyHok C5.4-1 - dnaHupl, CO6paHHbIe C BUHTOBLIMY 32KMMaMK, C TUMMYHBIMW NpUMEpamMmn 3aLuUThbl
OT COCKaU1b3blBaHNSA

C.5.5 OTknaHble 601TbI

OTKNLHSE GonTy, KOTOpHE OTKMABBANTCA B rHesga (Hanpumwep, puu-060nTH), RONKHYE O6Tb 3ayuue-
Ho 0T cocKkanb3sBakma, ch. pucynok C.55-1. Talkw w vaib6s J0NKHE WWETb ONOPY NO BCEH NOBEPXHOCTH
BHE THE3JA.
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