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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1ISQ__alsa take part in_the work 1SQ collaborates r‘InQpIy with the |International Electrotechnical

Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies castingd a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of

patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International| Standard 1SO 13847 was prepared by Technical Committee~ISO/TC 67, Materials, equipment and
offshore strugtures for petroleum and natural gas industries, Subcommitt€e SC 2, Pipeline transportation systems.

Annexes A, B, C and D of this International Standard are for information only.
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Introduction

Users of this International Standard should be aware that further or differing requirements may be needed for
individual applications. This International Standard is not intended to inhibit a contractor from offering, or the
company from accepting, alternative engineering solutions for the individual application. This may be particularly

applicable where there is innovative or developing technology. Where an alternative is offered, the manufacturer
should ide tify any variations from this International Standard and prm/irlp details

© 1SO 2000 — Al rights reserved \
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INTERNATIONAL STANDARD

ISO 13847:2000(E)

Petroleum and natural gas industries — Pipeline transportation
systems — Welding of pipelines

1 Scope

This Interr
the pipelin
requireme

This Inter
Applicatio
specified

spools, ris

The weldipg processes covered are shielded metal arc welding, gas tungsten arc welding, gas metal

flux-cored

This Interr
one-shot
or to the w

NOTE
can include
all weld m¢g
should be 3

2 Norn

The follow
this Intern
publication
investigatq
undated r
maintain r

ISO 148:1

b

ational Standard specifies the requirements for producing and inspecting girth, branch.and
e part of pipeline transportation systems for the petroleum and natural gas industries
hts of ISO 13623.

hational Standard is applicable to the requirements for welding of carbon’ and low-alloy
is restricted to pipes with a diameter of 20 mm and larger and wall thickness of 3 mm or

brs, launchers/receivers, fittings, flanges and “pups” to pipeline valves.

arc welding with and without shielding gas, and submerged arc.welding.

ational Standard is not applicable to flash girth weldingiresistance welding, solid-phase we
velding processes, nor to longitudinal welds in pipe or/Aittings, to “hot-tap” welding of pipelin
elding of process piping outside of the scope of IS@13623.

Additional requirements may be necessary for welding of pipeline for particular pipeline operating cor
limitations on maximum hardness or strength, minimum impact toughness values, crack tip-opening
tal tensile testing or bend testing, thermal stress relief or others. Where appropriate, these additiona|
dded to the requirements of this International~Standard in a project-specific supplement.

native references

ng normative documents contain provisions which, through reference in this text, constitute

s do not apply. Howevyer, parties to agreements based on this International Standard are e
the possibility of-applying the most recent editions of the normative documents indicate
pferences, the-latest edition of the normative document referred to applies. Members of
bgisters of curfently valid International Standards.

D831), Steel — Charpy impact test (V-notch).

fillet welds in
meeting the

steel pipes.
more, and a

inimum yield strength of 555 MPa or less. It is also applicable to welding into pipelines, ifems such as

arc welding,

ding or other
es in service

ditions. These
displacement,
requirements

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
0 below. For
SO and IEC

ISO 857-1

1998, Welding and allied processes — Vocabulary — Part 1: Metal welding processes.

ISO 1106-3:1984, Recommended practice for radiographic examination of fusion welded joints — Part 3: Fusion
welded circumferential joints in steel pipes of up to 50 mm wall thickness.

ISO 3452:

ISO 3453:

ISO 4136:

1984, Non-destructive testing — Penetrant testing — General principles.
1984, Non-destructive testing — Liquid penetrant inspection — Means of verification.

1989, Fusion-welded butt joints in steel — Transverse tensile test.

1) Tober

© 1SO 2000 -
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ISO 5173, Destructive tests on welds in metallic materials — Bend test.

ISO 6507-1:1997, Metallic materials — Vickers hardness test — Part 1: Test method.

ISO 6520-1:1998, Welding and allied processes — Classification of geometric imperfections in metallic materials —

Part 1: Fusio
ISO 6947:19
ISO 7963:19
ISO 9712:19
ISO 9935:19

ISO 9956-2:1
procedure sq

ISO 9956-3:1
procedure te

ISO 10474:1
ISO 13623:2

1ISO 14732:1
weld setters

EN 876:1995

EN 1043-1:1
arc welded jq

EN 1321:199
welds.

ASME?3) Boil
AWS A5.01-

AWS C5.3-9

3 Terms

n welding.
90, Welds — Working positions — Definitions of angles of slope and rotation.

85, Welds in steel — Calibration block No. 2 for ultrasonic examination of welds.

P9, Nurm=destructive testmyg— Quatificatiormand certificatiormof persomnmet:
D2, Non-destructive testing — Penetrant flaw detectors — General technical requirements.

995, Specification and approval of welding procedures for metallic material$yx~— Part 3
ecification for arc welding.

995, Specification and approval of welding procedures for metallic_fmaterials — Part 3
5ts for arc welding of steels.

DO1, Steel and steel products — Inspection documents.
D00, Petroleum and natural gas industries — Pipeline transportation systems.

DO8, Welding personnel — Approval testing of welding operators for fusion welding and of
or fully mechanized and automatic welding of metallic.materials.

D95, Destructive tests on welds in metallic materials — Hardness testing — Part 1: Hardne
ints.

6, Destructive tests on welds\in metallic materials — Macroscopic and microscopic exarn

br and Pressure Vessel Code Section V:1998, Nondestructive examination.

D3:19934), Filler-nietal procurement guidelines.

1:1991, Recommended practices for air carbon arc gouging and cutting.

and definitions

. Welding

: Welding

resistance

2), Destructive tests on welds in metallic matefials — Longitudinal tensile test on weld metgl in fusion
welded joints.

Ss test on

hination of

For the purposes of this International Standard, the terms and definitions given in 1ISO 857-1, 1SO 6520-1 and the
following apply.

3.1

approved welder
welder who has been approved in accordance with the requirements of this International Standard

2) CEN, European Committee for Standardization, Management Centre, Rue de Stassart 36, B-1050, Brussels, Belgium.

3) American
4) The Amer

Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA.
ican Welding Society, 550 NW LeJeune Road, Miami, FL 33126, USA.

© 1SO 2000 — All rights reserved
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3.2
approved welding operator
welding operator who has been approved in accordance with the requirements of this International Standard

3.3

approved welding procedure specification

welding procedure specification which has been approved in accordance with the requirements of this International
Standard

[ISO 9956-1:1995]

3.4
arc energy
product of|welding voltage and current divided by travel speed of welding

NOTE The often-used term “heat input” is more correctly the arc energy modified by an arc efficiency factor.

35
by agreement
agreed befween the company and the contractor

3.6
company
owner company or the engineering agency in charge of construction

NOTE The company may act through an inspector or other authorized representative. The company mgy also be the
contractor in some instances.

3.7
contractof
entity that lactually performs the work covered by thisdnternational Standard

3.8
girth welg
circumfergntial butt weld in pipe

3.9
internal repair
repair of the root pass from inside-the pipe

3.10
mechanized welding
welding process in which the welding parameters and torch guidance are controlled mechanically or glectronically
but may bé manuallywvaried during welding to maintain the required welding conditions

3.11
one-shot luelding process
process characterized by fusion or metallic bonding being induced around the entire circumference of the pipe
simultaneously

EXAMPLES Flash welding, friction welding or pressure welding.

3.12

penumbra

shadow produced on a radiographic image when the incident radiation is partially, but not wholly, cut off by an
intervening body

NOTE It is the region of geometric unsharpness around the image of an indication.

© I1SO 2000 — All rights reserved 3
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3.13
roll welding

2000(E)

welding process in which two pipes are abutted in a horizontal position and rotated while one or more welding

passes are d

3.14
test piece

eposited between previously prepared bevels on the abutting ends

welded assembly prepared for the purpose of approving a welding procedure specification, welder or welding

operator

3.15

welder
person who

[ISO 9606-1:

3.16
weld repair
process of c(

NOTE TH
means followse

3.17
welding ops

Iluolds and manipulates the electrode holder, welding gun, torch or blowpipe by hand

1994/Amd.1:1998]

rrecting a defect that is discovered after the weld has been completed and'submitted for ins

e repair may involve complete removal of a cylinder of pipe or removal of<a localized area by grind
d by additional welding.

rator

person who performs mechanized and/or automatic welding

[1ISO 14732:1

3.18
welding pro
specific cour
(if necessary
used

[ISO 9956-1:
3.19
welding pro

WPS
document pr

4 Symbd

998]

cedure
e of action to be followed in making a weld, including reference to materials, preparation,
), method and control of welding and_post-weld heat treatment (if necessary) and equipn

1995]

Cedure specification

bviding the required variables for a specific welding procedure

Is and~abbreviated terms

bection

ng or other

pbreheating
hent to be

AWT

All-weld-metal tensile test

CE

CRA

CTOD

DAC

ECA

GMAW

Carbon equivalent
Corrosion-resistant alloy

Crack tip opening displacement
Distance amplitude correction
Engineering critical assessment

Gas metal arc welding (Process ISO 4063-13)

© 1SO 2000 — All rights reserved
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GSFCAW
GTAW
HAZ

HV

QI

LPE

Gas-shielded flux-cored arc welding (Processes 1SO 4063-136, 137)
Gas tungsten arc welding (Process ISO 4063-141)

Heat-affected zone

Vickers hardness

Image quality indicator

Liquid penetrant examination

ISO 13847:2000(E)

MPE
NDE

oD

SAW
SMAW
SMYS
SSFCAW
t

UE

VE

WPS

5 Welc

5.1 Ger

Magnetic particle examination

Non-destructive examination

Outside diameter of pipe

Cracking compositional parameter

Post-weld heat treatment

Nominal internal radius

Submerged arc welding (Process ISO 4063-12)
Shielded metal arc welding (Process 1SO 4063-111)
Specified minimum yield strength

Self-shielded flux-cored arc welding (Process I1ISO 4063-114)
Wall thickness

Ultrasonic examination

Visual examination

Welding procedure-specification

ing proeedure specification testing and approval

eral

For approval of a WPS, test pieces shall be welded, inspected and tested in accordance with 1SO 9956-3 and 5.3
and 5.4 of this International Standard.

A WPS shall be deemed to be approved only if all the requirements for approval specified in this International

Standard and the supplementary requirements specified by the company have been met.

An inspector accepted by the company shall witness the welding and testing of the test pieces for the approval of a

WPS.

Prior to the start of production welding, the contractor shall submit to the company for agreement either the
preliminary WPS(s) to be approved, or the WPS(s) already approved, in accordance with this International
Standard. This process may be omitted when the company has supplied the contractor with an appropriately
approved WPS.

© 1SO 2000 — All rights reserved
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Test pieces should be welded using project-specific materials.

5.2 Weldi

ng procedure specification

The WPS shall incorporate the technical contents specified in ISO 9956-2, in 5.6 of this International Standard and,
when applicable, the following:

steel grade and supply condition;

EXAMPLES Normalized, qguenched and tempered, cold-formed and thermomechanically processed, normalizing formed.

number
time lap
type of |
preheati
extent o
part of W
method
part of W
action re
The compan
Where the in

such as duri
testing shoul

and location of welders;

be between start of root pass and start of second (hot) pass;

ne-up clamp or tack welding;

ng procedure;

welding required before removal of line-up clamp or other line-up device;

eld to be completed before joint is permitted to cool to ambienttemperature;

or control of cooling;

eld to be completed before lowering off, i.e. from side.boom to pipe support, or barge move-
quired for partially completed welds.

V may require information on the method used for NDE of test welds to be documented.

tended installation and/or service application of the welded pipeline involves significant pla
g pipe-reeling or J-tube installation, the use of documented strain-ageing data and/or supf
H be considered to demonstrate.adequate evidence of strain-ageing resistance.

stic strain,
lementary

Weldability t¢sts may be required to provide the necessary information for the selection of welding varigbles for a

WPS.

All relevant
previously af

NOTE Fq
555 MPa or h
may also requ

velding parameters)and variables shall be specified individually in accordance with ISO 9
proved WPS jis\offered to the company for agreement.

r steel grades with increased susceptibility to delayed hydrogen cracking due to welding, such as with
gher, the-WPS may be designed to prevent such cracking from occurring. The welding of these gra
re the\use of low hydrogen processes, PWHT, and a delay period prior to inspection.

956-2 if a

a SMYS of
des of pipe

5.3 Weldi

g of test piece

5.3.1 Preliminary WPS

The preparation for and welding of test pieces shall be carried out in accordance with a documented preliminary

WPS.

5.3.2 Test welding conditions

Test pieces should be welded under conditions that simulate those of the site production location (see 7.3 and 7.4).

© 1SO 2000 — All rights reserved
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5.3.3 Welding position

Welding positions and limitations for the angle of slope and rotation of the test piece shall be in accordance with
ISO 6947.

5.3.4 Tack welds

Test pieces shall be tack-welded only if tack welding is necessary during production welding.

5.3.5 Shape and dimensions of test pieces

5.3.5.1 Girth welds

Test piecgs for the approval of a WPS for girth welding shall be made by joining pipes with a|minimum length of
one diamdter or 300 mm, whichever is greater. Certain situations may require the use of full\pipelengths.

[

5.3.5.2 Branch connections and fillet welds

Test piecgs for the approval of a WPS for welding branch connections or fille{"welds shall be of the shape and
dimensions specified in ISO 9956-3.

5.3.5.3 Welds between different materials

Test piecds may be welded for the approval of a WPS from twocdifferent materials, provided the tegt pieces can
provide sufficient material for all the testing required for each material.

EXAMPLE A weld between pipe and a forged flange is subjected to appropriate mechanical testing on both sides of the weld.
5.4 Inspection and testing of test pieces

5.4.1 Scppe of inspection and testing

The exter]t of inspection and testing of. test pieces for the approval of a WPS for girth welding shall be in
accordange with Table 1.

Table 1 —'Inspection and testing of the test pieces for girth welding

Type.of inspection/test
Visual 100 %
Radiographic2 100 %

Extent of inspection/testing

Transverse tensile test

2 specimens

Impact testP

2 setsfort <20 mm

4 sets fort > 20 mm

Macro-examination and hardness test¢

1 specimen

All-weld-metal tensile testd

by agreement

necessary.

&  This may be supplemented by UE by agreement.
b Tests may not be required for pipe with t <12 mm or with SMYS < 360 MPa.

€ The company may decide that, for material with SMYS < 420 MPa, hardness testing is not

d Optional requirement to confirm overmatching of the yield strength of the weld metal.

© 1SO 2000 — All rights reserved
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The extent of inspection and testing of test pieces for the approval of a WPS for fillet and branch welds shall be
established by agreement.

5.4.2 Non-destructive examination

All test pieces shall be examined visually and non-destructively in accordance with clause 8 following any required
PWHT and prior to cutting of the test specimens.

Test welds for the approval of a WPS for shop welding shall be subjected to NDE no sooner than 24 h after
completion of welding.

The NDE sHall be reported in accordance with clause 8 and the results shall meet the acceptance] criteria in
clause 9.

5.4.3 Destluctive testing — Girth welding

5.4.3.1  Cltting of test specimens

Test specimégns shall be taken from test pieces which have met the acceptance critéria for NDE. Test pigces which
fail to meet these criteria shall be disregarded for destructive testing for WPS approval.

Test specimgns may be taken from locations free of acceptable imperfections, revealed by NDE.
Locations of|test specimens for fixed horizontal-position welding and:fixed vertical-position welding shpuld be in

accordance yith Figures 1 and 2. Locations of test specimens for ralf welding may be selected from Figure 1 or
Figure 2.

Key:
1 Arealfor:
— 1 tensile specimen
P Area 2 for:
— Impact and additional test
specimens if required
3 Area 3 for:
— 1 tensile specimen
1 Area 4 for:

— 1 macfe_test specimen
— 1 hardness test specimen

5 Area5 for:
= AWT specimens

6 _/\Top for fixed pipe

Figure 1 — Location of test specimens for a fixed-position girth weld in pipe for upwards welding

8 © 1SO 2000 — Al rights reserved
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Figurg 2 — Location of test specimens for a fixed-position girth weld in gipe for downwards

54.3.2

By agreen
heat treatn

5.4.3.3
Destructiv

testing. Fd
temperatu

5434
Transvers

For pipes
Removal g

When test
of the pipe

Specimen
metal outs

Key:
1 Arealfor:
— 1 tensile specimen
2 Area?2for:
— 1macro test specimen
— 1 hardness test specimen
3 Area3for:
— 1 tensile specimen
4  Area 4 for:
— Impact and additional test
specimens if required
5 Areab5for:

— AWT specimens L
6 Top for fixed pipe

Degassing of test specimens

nent, and only for welds made using cellulosic-coated électrodes, test specimens may be
hent at 250 °C for a period not exceeding 10 h.

Test temperature
b testing shall be performed at ambientxtemperature except for impact testing (see 5.4.3

r design-service temperatures greater.than 75 °C, consideration should be given to perform
Fe tensile tests.

Transverse tensile testing
b tensile specimens shall‘be prepared and tested in accordance with 1ISO 4136.

greater than 50 mm-~OD, the weld reinforcement shall be removed on both faces of th
f the reinforcement’is not required for specimens from pipe with an OD of 50 mm or less.

ng full-section’small-diameter pipes, the weld reinforcement may be left undressed on the i
if removal,of the reinforcement is not possible.

5 shall*fail in the pipe or the weld metal at the specified minimum tensile strength or higher

welding

degassed by

5) or CTOD
ng elevated-

e specimen.

hside surface

Dr in the pipe

ide-the weld or fusion zone at a stress of 95 % of the specified minimum tensile strength or h

igher.

Failure of specimens outside the weld or fusion zone at less than 95 % of the specified minimum tensile strength
may be an indication of a base material deficiency, and an equal number of additional specimens shall be cut from
the same test joint for tensile testing. These additional specimens shall fail at the specified minimum tensile
strength or higher.

If any of the additional specimens break outside the weld or fusion zone below the tensile strength stated, the pipe
shall be considered suspect, and its physical properties investigated and confirmed to meet specified values before

continuing

with test welding for WPS approval.

© 1SO 2000 — All rights reserved
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54.3.5

Impact testing

Charpy V-notch specimens shall be sampled from 1 mm to 2 mm below the surface of the parent metal and
tranverse to the weld direction, as indicated in Figure 3. Full-size Charpy specimens shall be utilized where pipe
wall thickness permits.

For each location indicated in Figure 3, a single impact test set shall comprise three test specimens.

For weld metal tests, the specimen notch shall be at the weld centreline. For HAZ tests the notch shall be located

with the HAZ

-weld fusion line through the centreline of the vertical V-notch.

Specimen di
minimum deg

The results d
the following

a) The ave

b) The min

The above impact energy value requirements may be reduced pro rata for sub:siZze specimens.

By agreement, for welds in pipe with a wall thickness in excess of 25 mm, higher impact energy values

testing may |

5436 M

Specimens gnd method of macro-examination for the appreval of a WPS shall be in accordance with EN

For PG, PF
correspondir
6 o’clock poqg

The specime
specified in @

. b - (] i) Hl - (] W) o440 e el ) - e -
IMETISIUTNS AU IEst proteuurc stidll U 1T aLlLurudrice Wit ToU 1506, TTIT 51 IETTTPCTAlUlT S

ign temperature.

f full-size specimen impact testing for welds in pipe with a wall thickness of 25 mm- or’less
requirements.

rage value for each set of Charpy V-notch specimens shall not be less than 4QJ.

mum individual value for a maximum of one specimen of the three shallTot be less than 30

e specified.

Acro-examination

H-L045 and J-L045 welding positions (see Figure 4), one specimen shall be taken at

lause 9.

5437 Ha

Hardness tegting shall be inaceordance with ISO 6507-1 using the Vickers method with a test force of 9§

NOTE
or automatic

Hardness shall’be' measured and recorded in rows across the weld metal, the HAZ and the paren
indicated in EEN-1043-1. For the HAZ, the first indentation shall be made as close as possible to the fusio

rdness testing

ocesses:

1all be the

shall meet

or CTOD

1321.

a location

g approximately to the 3 o’clock position and one specimen corresponding approximately to the
ition.
ns shall be free from cracks.and lack of fusion. Any other imperfections shall be within

the limits

,07 N.

A test force of 49,03 N may be necessary for the narrow heat-affected zone in some welds made with mechanized

metal as
h line. The

precise locations of each row shall be by agreement.

The results from hardness testing shall meet the requirements given in Table 2. By agreement, retesting is
permitted only in the event that a single hardness value exceeds the maximum allowable values of Table 2.

Parent material hardness results shall be for information only.

10
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Dimensions in millimetres

N_
Notch location: Weld metal root
N_
Notch location: HAZ root
a) Wall thickness < 20 mm
1
T i

Notch location: Weld metal

/
1,2

Notch leeation: HAZ

12

[\ ]

Notch location: Weld metal root

© 1SO 2000 — All rights reserved
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12

L\

Notch location: HAZ root

b) Wall thickness > 20 mm

Figure 3 — Position of Charpy V-notch specimens
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12

©

PA  pipe: rotating
axis: horizontal

PG  pipe: fixed

axis: horizontal

weld: flat

/
@,
A

PF pipe: fixed
axis: horizontal
weld: vertical upward

4

pipe: fixed
axis:‘inelined
weld; upward

H-L045

weld: vertical downward

PC  pipe: fixed

/(; e’
w»

|
J
1
|
|

axis: vertical
weld: horizontal

J-L045

pipe: fixed

axis: inclined
weld: downward

Figure 4 — Welding positions (ISO 6947)

Table 2 — Permissible maximum hardness values

Weld-metat HAZ
Hardness location HV1o HV10
Root Cover Root Cover

Sour service? and all welding processes:
t<95mm 250 275 250 275
t>9,5mm 250 275 250 300
Non-sour service and all thicknesses:
Manual welding cellulosic electrodes 275 275 275 325
Other welding processes 275 275 350 350
2 The company shall specify when sour service requirements are to apply.
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5.4.3.8  All-weld-metal tensile testing

When required by the company, test specimens for AWT shall be prepared and tested in accordance with EN 876.

The measured yield strength shall be greater than or equal to the SMYS of the parent pipe metal, or another value
established by agreement.

5.4.4 Destructive testing — Branch and fillet welds

Test pieces for the approval of a WPS for fillet welding shall be tested as specified in Table 1 of ISO 9956-3:1995
and the additional fracture testing specified below.

For pipe with a diameter of 168,3 mm or less, two fracture test specimens shall be taken from the-tegt piece. Four
specimeng shall be taken for pipe with a diameter above 168,3 mm.

The speciinens shall be taken from diametrically opposed positions around the circumference.

Fracture tests shall be performed by breaking specimens with the root of the weld lin-tension, using one of the
following methods:

— supparting both ends and striking the centre of the specimen; or
— grippipg one end and striking the other.

The expoged surface of each broken specimen shall be free from.gracks, lack of fusion and lack of penetration.
The presehce of other imperfections in the weld metal shall be within'the following limits.

a) Gas pores: the greatest dimension of any single pore shall not exceed 20 % of the wall thickng¢ss or 3 mm,
whichiever is smaller. The combined area of all pores shall not exceed 5 % of the affected area.

b) Inclusions: individual inclusions shall not be greater than 1 mm in depth and 3 mm or 50 % of the wall
thickness in length, whichever is less. Therelshall be at least 12 mm of sound metal betwgen adjacent
inclusjons.

5.5 Re-festing

5.5.1 Ggdneral

A new preliminary WPS may-be’ prepared for approval testing in case a test piece fails to conply with the
requiremets of this International Standard for WPS approval.

5.5.2 Rettesting for.approval of WPS

In case of failure-to"meet the requirements for destructive testing in 5.4.3 resulting from the pres¢nce of weld
imperfectipns,«two further test specimens shall be obtained for each test specimen that failed. If eifher of these
additional [specimens does not comply with the requirements, the preliminary WPS shall be regarded as not
complying' rstternattons afcare—antsn atHhe-modiftedbeforecontintinewith-test-weltdine:

In case of failure to meet the requirements for destructive testing in 5.4.3 for other reasons, one additional test
piece may be welded and subjected to the same inspection and testing.

5.6 Essential variables and range of approval

5.6.1 General

An approved WPS shall be applied during production welding within the ranges for the essential variables specified
in this International Standard.

NOTE The specified variations relate to the materials properties and welding parameters for the welding of the test piece.

© 1SO 2000 - All rights reserved 13
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A change in one or more of the essential variables beyond the specified range requires the approval of another

WPS in acco

5.6.2 Relat

rdance with this International Standard.

ed to the contractor

An approval of a WPS obtained by a contractor is valid in workshops or sites of that contractor under identical or
equivalent technical and quality control.

Transfer of an approved WPS between contractors should be treated with extreme caution, and requires the
agreement of the company.

5.6.3 Related to the material

56.31 St

Except for p
same steel g

5.6.3.2

eel grade

pes with a SMYS of 290 MPa or lower, the approved WPS should only be-tsed for matg
fade.

Chemical composition

Based on prgduct analysis, the CE value may be increased by 0,030 max. ordhe P.y, value by 0,020 ma)

service, cons

CE and Py §

CE=%C

56.3.3 S

The WPS sh

5.6.3.4 Th

For girth wel

ideration should be given to reducing these increases.

hall be calculated as follows:

L, %M (%Cr +%Mo +%V) _ (%Cu+%Ni)
6 5 15

pply condition
bl be approved only for welds in material of the same supply condition.

ickness

ling, the approved pipe thickness range shall be 0,75 to 1,5 times the wall thickness of the te

For branch ahd fillet welding, the‘@pproved thickness range shall be as specified in ISO 9956-3.

5.6.35 Pi

pe diameter

The pipe diaineter shall.be as indicated in Table 3.

brial of the

. For sour

st piece.

Table 3 — Range of approval for pipe diameter

Outside diameter of the test piece Range of approval
oD
mm
< 168,3 0,50Dto 2 OD
>168,3 >0,50D

14
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5.6.4 Related to all welding processes

5.6.4.1 Welding process

The WPS approval is valid only for the welding process(es) used for welding of the test piece. The sequence of
welding processes, if more than one process is used, shall not be changed. These requirements shall also apply to
the approval of a WPS for weld repair.

5.6.4.2 Welding positions
For the purpose of this International Standard, the welding positions in Figure 4 shall apply.
For girth, |branch and fillet welding, an approved WPS may be used for the welding positions_ag specified in
Table 4.
A variatior] in the pipe angle of up to 25° may be applied to each welding position.
Table 4 — Range of approval for welding positions
Positidn of Approved positions
test pjece PA PG PF PC H-L045 0-1.045
PA approved not approved | not approved | ngt approved | not approved | notjapproved
PG approved approved not approved |*not approved | not approved | notlapproved
PH approved not approved approved not approved | not approved | notlapproved
P( approved not approved | not approved approved not approved | notjapproved
H-LJ45 approved not approved | not.approved | not approved approved notfapproved
J-LO45 approved not approved ‘\-not approved | not approved | not approved approved
5.6.4.3 |Weld preparation
The approved WPS shall be used within the tolerances for weld preparation specified in the WPS.
5.6.4.4 |Type of joint
The approved WPS should./be used for the types of joint indicated in Table 5.
Table 5 — Range of approval for type of joint
Type of joint in test piece Approved types of joint
Girth weld Fillet welds
with backing no backing
Girth weld with backing approved not approved approved
Girth weld without backing approved approved approved
Fillet weld not approved not approved approved

5.6.45 Filler metal

Except when impact testing and/or AWT is required, filler metal of the same consumable classification shall be
used.
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If impact testing and/or AWT are required for WPS approval, the range of approval only covers the specific make or

brand used d

uring the welding of the test piece except as otherwise stated below.

A change in the specific make or brand may be made when impact testing and/or AWT are required, provided a
new test piece is prepared in accordance with the WPS for impact testing and/or AWT of the weld metal. The
tested make or brand may be used, provided the results of the weld metal impact testing and/or AWT meet the
requirements of 5.4.3.5 and/or 5.4.3.8.

5.6.4.6

Type of current

The approval applies to the same type of current (alternating current, direct current or pulsed current) and polarity

as used for t

56.47 A
Arc energy ig

When impac
during weldir]

When hardn

during weldir]
recorded dur|

5648 P

The approve
welding of th

5649 In

The approve

interpass tenmperature recorded during the welding of the test piece.

5.6.4.10 Pq

When applie
time and dur

5.6.4.11 Pq

The ranges (

he welding of the test piece.

c energy
an essential variable when hardness and/or impact testing are required for WRS'approval.

testing is required, the approved range for the arc energy shall extend fromthe arc energ
g of the test piece to 15 % below this value.

pSs testing is required, the approved range for arc energy shall extéend from the arc energ

g of the test piece to 15 % above this value. For sour service, the arc energy should not fall
ng approval testing.

eheat temperature

d range of the preheat temperature shall extend from the preheat temperature recorded
b test piece and up to 50 °C higher.

erpass temperature

d range for the interpass temperature-shall extend from the preheat temperature up to the

st-weld heating

1, the approved range'for the time and duration of post-weld heating for hydrogen removal s
htion recorded during-the welding of the test piece or above.

st-weld heattreatment

f soaking.temperature, soaking time and heating and cooling rates shall be those shown on

recorded

recorded
below that

during the

maximum

hall be the

the WPS.

5.6.4.12 Ty

pe-of line-up clamp

The approved type of line-up clamp shall be limited to the clamp used for welding of the test piece.

5.6.4.13 Removal of line-up clamp

The line-up clamp shall not be removed before the weld has been completed to at least the same extent as at the
time of clamp removal during welding of the test piece.

Weld completion can be expressed as a percentage of circumference of the weld, the number of passes or

combination

16

thereof.
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Back-gouging, grinding and back-welding

Back-gouging, grinding and back-welding shall not deviate from the procedure followed for welding of the test

piece.

5.6.4.15

Time interval

When welding with non-hydrogen-controlled consumables or processes, the time lapse between the start of the
root and of the second pass shall not exceed the time lapse recorded during welding of the test piece.

EXAMPLE

Cellulosic electrodes are an example of non-hydrogen-controlled consumables.

5.6.4.16

The numb
5.6.5 Re

5.6.5.1

A change
without b4
size down

NOTE

5.6.5.2

The appro
multiple-w|

The appro
test piece.

The follow

a) Thea
the te

b) The 4
piece

Root pass welders

er of root pass welders shall be at least as many as during welding of the test piece,
ated to specific welding processes

Shielded metal arc welding and self-shielded flux-cored arc welding
in electrode diameter shall not be permitted in the first two layers on single-sided girth

cking. For other welds, the approved diameter range of the €lectrode for each pass shall
to one size up from the electrode diameter used during the welding of the test piece.

Submerged arc welding

ved wire diameter and system shall be limitéd to the wire diameter and system, such as a s
re system, used in the welding of the testpiece.
ved flux shall be limited to the flux-with the same make and classification as used during w
ng welding parameter tolerances shall apply.

5t piece + 10 %.

+ 10 %.

c) Thea

recortIied during the welding of the test piece + 10 %.

pproved.range for wire feed speed or current setting for any part of the weld shall be the spe

welds made
be from one

Changing the electrode size may result in a change in arc energy to a value outside the approved range.

ingle-wire or

elding of the

pproved range for the(travel speed for any pass shall be the travel speed recorded during the welding of

pproved range for the voltage for any pass shall be the voltage recorded during the welding of the test

ed or current

d) The approved range for the distance between contact tip and work piece for any pass shall be the distance
recorded during the welding of the test piece + 5 mm.

5.6.5.3

Gas metal arc welding and gas-shielded flux-cored arc welding

The approval given to the face and/or back-shielding gas shall be restricted to the type of gas and composition (see
7.11) used during the welding of the test piece.

The approval given to the wire diameter and system, such as single-wire or multiple-wire system, shall be restricted
to the diameter and system used during the welding of the test piece.

© 1SO 2000 — All rights reserved
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The following welding parameter tolerances shall apply.

a) The approved range for the travel speed for any pass shall be the travel speed recorded during the welding of
the test piece + 10 %.

b)

recorded during the welding of the test piece + 10 %.

c)

recorded during the welding of the test piece + 5 mm.

5.6.5.4

The approva
composition)

The approve

4

g

5655 F

For processs
recorded dur

5.7 Weldi

The WPS ug
repair weldin
separate apq

repair wi

internal

repair off

Gas tungsten arc welding

|| given to the face- and/or back-shielding gas shall be restricted to the typerof’gag
used during the welding of the test piece.

H range for current setting is the setting used during the welding of the test piece + 10 %.

ce-shielding gas flowrate

ng the welding of the test piece + 15 %.

ng procedure specification for repair welding

ed for the original weld may also be used for repaif welding, provided the essential variab
roval test:

bld consisting of a single pass;

epairs;

a weld joining materials with«@.SMYS exceeding 360 MPa.

The requirements for the approval of aWPS for repair welding shall be established by agreement.

The groove f
weld deposit
of test specir

or repair-welding tésts shall be located typically as shown in Figure 5 and may include exd

nens, shall be”established by agreement.

18

The approved range for wire feed speed or current setting for any part of the weld shall be the speed or current

The approved range for the distance between contact tip and work piece for any pass shall be the distance

(nominal

s GMAW, GSFCAW and GTAW, the approved range for the face-shielding gas flowrate is the flowrate

les for the

g are within the ranges approved for the WPS except for the following repair types, which shall have a

avation of

or HAZ and parent' metal. The extent of testing and examination, including the number angl locations
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Key:
Location of top of pipe

Location of (‘hnrpy (nptinn:\l)

Location of tensile

Location of macro/hardness

Original weld 2
Original weld fusion line

Original weld heat-affected zone A 3

\ /

N o OO WIN P

a) Full/re-repair

f/2 min.

f/2 min.

¢) Multi-pass back-weld repair

Figure 5 — Location of repair excavations and destructive test specimens

© 1SO 2000 — All rights reserved
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5.8 Period of validity

The period of validity of an approved WPS shall be established by agreement.

6 Approval and testing of welders and welding operators

6.1 Approval for manual and partly-mechanized welding

For approval of manual or partly-mechanized welding, welders shall make a test weld in accordance with the

approved WRSforinspection-and-testing-

A welder sh
testing of the

Except wher
provided ead
shall be clea

Where more
for productio

Separate teq
that a branch

Welders whd
should be de

6.2 Apprg
For mechani

making a we
those for whi

6.3 Apprd

L

Il be deemed to be approved for production welding only if all the requirements for-insp
test pieces specified in this clause have been met.

e stated otherwise in this clause, more than one welder may be employed.imwelding a
h welder completes at least 50 % of the circumference of a weld pass. The position of ea
ly identified when employing more than one welder.

n welding shall be limited to their part of the weld of the test piece.

t welding shall be performed for the approval of a welder for girth, branch, and fillet weldi
welding approval shall also cover for fillet welding.

have completed the test piece for the successful approval of the WPS in accordance wit
emed approved for production welding.

val for mechanized welding
ved welding, each welding operator shall-be approved for a particular part or parts of the o

Ided joint. Under no circumstances.shall welding operators be employed on operations
ch they have been approved.

val for automatic welding

Each welding operator shall be approved by a pre-production welding test in accordance with ISO 1473

requirementg

6.4 Test

of this International Standard.

Velding

6.4.1 Positional welding

6411 Gi

bction and

test piece
ich welder

than one welding process or welder is employed in producing a test‘piece, the approval of the welders

ng, except

h clause 5

beration of
pther than

2 and the

rth.welds

The pipes for making the test weld shall be fixed as follows:

25°toth

Approval for

20

horizontally for production welding on pipes positioned within 25° of the horizontal;

vertically for production welding on pipes positioned within 25° of the vertical:

e vertical and 25° to the horizontal.

positional welding shall also approve the welder for roll welding.

at 4°, positions H-L045 or J-L045 as indicated in Figure 4, for production welding on pipes positioned between
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Branch connections

Except where more than one welding process is used, a welder shall make all the passes on the full circumference
of the test piece with a diameter of the branch less than 323,9 mm. More than one welder may be employed if the
diameter of the branch is 323,9 mm or more, or when more than one welding process is used.

The position of the branch shall be

— at the top centre of a horizontal pipe (welding position PG as indicated in Figure 4) for the welding of branches
positioned within 20° of the top centre of a horizontal pipe;

— at the
other

6.4.1.3

For appro
or other ty|

By agreen

the weldin
material m

6.4.2 Ro

6.4.2.1
Test piece
The root p

More than
welds of th

6.4.2.2

Test piece
a horizont

More than
welds of in

6.5 Insj

6.5.1 No

pottom centre of a horizontal pipe (werding positon PF as dicated i Figure 4) for ait b
positions.

Fillet welds

al for fillet welding, a welder shall weld a fillet weld between a sleeve, socket; slip-on-flang
be of attachment and a pipe positioned horizontally.

hent, simulated joints using flat plate material may be used provided the plate is positione

g positions for which welder approval is required. By agreement, the* mechanical propertie
ay differ from the properties of the pipe specified in the WPS.

Il welding

Girth welds
s shall be made between lengths of pipe rotating-about a horizontal axis.
pss shall include a stop/start when more than one welder is employed during production wel

one test weld may be made in one. test piece, provided a short distance is left unwelded
e individual welders.

Fillet welds

s shall be made between & sleeve, socket, flange or other attachment and a piece of pipe
| axis.

one test weld dnay be made on one test piece provided a short distance is left unwelded
dividual welders:

pection-and testing of test welds

n=destructive examination

anches in all

e, weld-o-let

i to cover all
5 of the plate

ling.

between test

Dbtating about

between test

The weld of the test piece shall be examined visually in accordance with 8.4 and present a neat workmanlike
appearance.

Non-destructive examination shall also include:

— radiography in accordance with 8.5; or

— ultrasonic examination in accordance with 8.6; or

— an alternative method by agreement.

The results of the non-destructive examination shall be assessed against the acceptance criteria specified in

clause 9.
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6.5.2 Destructive testing

The following destructive testing shall be carried out:

testing in accordance with 1ISO 5173; and

fracture

testing in accordance with 5.4.4 for fillet welding.

Additional destructive testing may be specified.

6.6 Re-teg

A welder or
due to metal

In case of fai
test welding

6.7 Rangs
An approved
variables for
material prog

Any variation

The essential

macro-examination in accordance with 5.4.3.6 and, for girth welding using GMAW welding processes, bend

5ting

velding operator may produce additional test pieces if it is agreed that failure of thetest pie
urgical or other extraneous causes outside the control of the welder.

ure resulting from lack of skill, a welder or welding operator shall receive furthertraining bef
or approval is permitted. Further re-testing after a second failure shall be by agreement.

e of approval
welder or welding operator may be employed for production“welding within the range o
welder approval specified in this International Standard. The Specified ranges apply with
erties and welding parameters applicable during test welding for welder approval.
s beyond the specified ranges shall require a new weldér or welding operator approval.
variables for welder approval and applicable ranges shall be as follows:
process: same welding process(es);
of welding: same, upward or downward, direction;

thickness for girth and branchwelding only:

ipe wall thicknesses from™3'mm to twice the wall thickness of the pipe used for test welding
ness for test welding issmore than 3 mm and does not exceed 12 mm; or

vall thicknesses of’5'mm and more if the wall thickness for test welding exceeds 12 mm.
and branchwelding only: variations in pipe diameter in accordance with Table 3;

paration=same weld preparation;

ce weld is

ore further

f essential
respect to

if the wall

use of same backing or addition of backing;

a) welding
b) direction
c) pipe wal
1) allg
thic
2) ally
d) for girth
e) weld prg
f)  backing
9)
h)
i)
i) welding
k)
22

electrode coating for SMAW: same electrode coating type;
flux for continuous tubular wires, metal-cored to flux-cored or vice versa: same flux type;

shielding gas: same gas or gas mixture;

equipment or system: same welding equipment or system;

other variables: other variables by agreement.
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6.8 Records

All relevant variables of the test welding and the inspection and testing results for the test weld shall be recorded
on the welder approval documentation.

6.9 Period of validity

The period of validity of approval for a welder or welding operator shall commence on the date that all the required
testing and inspection of the test welds has been satisfactorily completed. This date may be different from the date
of issue of the approval documentation.

The approjval of a welder or welding operator shall remain valid for a period of two years provided that
— the welder or welding operator is engaged with reasonable continuity in welding work for whieh the approval is
appligable. A welder or welding operator approval shall be cancelled following an interrtption of $ix months or
more |in the welding to which the approval relates,

— the welder or welding operator demonstrates adequate skill and knowledge, and

— compliance with the above requirements is confirmed at six-month intervals and recorded in the welder or
welding approval documentation.

The approjal shall be cancelled if any of the above conditions is not fulfilled or at any time by agreement.

7 Production welding

7.1 General

All welding, including tack welding for temporary ‘support, shall be performed by approved weldens or welding
operators |n accordance with an approved WPS;

The distarjce between girth welds, circumferential fillet welds and branch welds should not be less thah the outside
diameter qgf the pipe.

Guidance pn other welding scenarioswhich may be encountered is given in annexes A, B and C.

7.2 Eqgyipment

Welding efjuipment shall'be of a capacity and type suitable for the work and shall be calibrated and maintained in a
condition {hat allows-production of acceptable welds, continuity of operation and safety of personndgl. Equipment
that does pot meetithese requirements shall be either repaired or replaced.

Arc welding-equipment shall be capable of operating within the amperage and voltage ranges spgcified in the
approved WPRS.

7.3 Working clearance

If welding aboveground or on a barge, the working clearance around the pipe at the weld should not be less than
0,4 m, unless using roll welding.

If welding in a trench, the bell hole shall be of sufficient size to provide the welders or welding operators access to

the pipes and working clearance for welding. Standing water shall be removed from the bell hole before
commencement of welding.
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7.4 Weather conditions

Welding shall be suspended during weather conditions which, in the opinion of the contractor and/or the company,
can adversely affect the weld quality. Protection from the weather may be provided to allow welding to continue.

Weld areas shall be preheated to 50 °C or higher when moisture is present on the pipe and when ambient
temperatures are below 5 °C.

Continuation of welding at ambient temperatures below —20 °C shall be only by agreement.

7.5 Pipe end preparation

Pipe ends shall be bevelled to the dimensions specified in the WPS.

Bevelling shﬂl be performed by machining, machine thermal cutting or grinding. Machine thermal cutting may be
manually or mechanically operated.

Manual thermal cutting shall be used only by agreement and when machining or machine thermal cutting are not
practicable. Inh case of manual thermal cutting, final dressing shall be by filing, grinding, or other mechanicpl means.
The bevelled surface and adjacent material over a distance of at least 50 mm shall be free from scale, fust, paint,
grease, moigture and other foreign matter that may adversely affect the weld quality before commencement of
welding.

Examination |of the pipe ends for the presence of laminations should<be performed after a significant lenfth of pipe
has been removed.

7.6 Support

Pipes should not be moved during welding until both thé_root and second pass have been completed. Mqving pipes
after complefion of the root pass shall be by agreement.

7.7 Line-yp

Longitudinal |Jand/or spiral welded seams)of adjacent pipes shall be offset by at least 50 mm at the pirth weld.
Longitudinal weld seams shall be positioned in the top of the pipe between the 9 o'clock and 3 o'clock positions.
Radial offsetp of pipe abutting ends shall be minimized, for example by rotating the pipe, until the best possible fit
has been obfained. Hammering.or heating of the pipes to correct misalignment shall not be performed.

Internal misglignment shatibe uniformly distributed around the pipe and shall not exceed 3 mm or 1 % ¢f the pipe
internal diameter, whichever is less, at any location around the circumference. Larger misalignmen{s may be
accepted when the. pipe ends are tapered by grinding or machining, with a slope not exceeding 1:4, prpvided the
specified minimum ‘wall thickness of the pipe is maintained.

Root gaps shall be measured and conform to the value specified in the WPS.

Internal line-up clamps shall be used for all mainline welding, whenever practicable, and shall not be released
before the root pass has been completed.

External line-up clamps shall be used when the use of internal clamps is not practicable. External line-up clamps
shall not be removed before at least 50 % of the root pass, uniformly spaced around the circumference, has been
completed.

Before continuing welding after removal of external line-up clamps, weld beads shall be ground at the start and
stop locations.

If necessary, tack welding shall be in accordance with 7.8.

24 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=2ff83be90f9a9471d6164ffaba21f276

ISO 13847:2000(E)

Line-up clamps or other devices for maintaining line-up shall be of the same type as used during the welding of test
pieces for WPS approval.

The line-up clamp shall be designed to prevent damage to the pipe and coatings.

7.8 Tack welding
Root gaps shall be maintained during the deposition of the first pass by tack welds if specified in the WPS.

Tack welding shall be carried out in accordance with the procedure specified in the WPS for welding of the root
pass.

Tack welds which will be incorporated in the production weld shall be ground to a suitable tapef at'the start/stop
locations tp allow adequate fusion with the root pass.

End prepgrations specified in the WPS shall be maintained when removing temporary tagk\welds. Removal of tack
welds shall be by grinding, followed by inspection of the ground area using MPE or LPES

7.9 Earthing or grounding

Welding r¢turn cable connections shall be of sufficient cross-sectional area to-prevent concentration df current and
shall be sgcurely attached to prevent arc burns. Attachment by welding shall not be performed.

Arc burns fcaused by a faulty attachment shall be removed in accordance with 7.13.

7.10 Eleg¢trodes and filler materials

The selectlion of electrodes and filler materials for produgtion welding shall be by agreement when spégcified by the
company.

When batth testing of filler materials is specified-by the company, the company shall indicate thg required lot
classificatipn from AWS A5.01 and the required tests. Inspection documents for the filler materials shall be in
accordange with 1ISO 10474.

Electrodeg, filler wires and wire/flux/combinations shall be used which will produce weld metal with a tensile
strength af least equal to the specified minimum tensile strength of the pipe metal. In the case of jgints between
dissimilar [materials, the tensile(strength of the weld metal shall not be less than the minimum tensile strength
specified fpr the highest strength pipe metal, unless otherwise agreed.

Welding cpnsumables shallbe stored at a temperature and humidity recommended by the manufactuter. Baking of
electrodeqd shall also he'in accordance with the recommendations of the manufacturer of the electrode.

Different grades,different brands, and when agreed, different batches of electrodes and filler matefials shall be
individually identifiable and be completely segregated.

Electrodes and Tiller materials shall be stored and handled such that damage to these materials and their
containers is avoided. Electrodes and filler materials in open containers shall be protected from excessive moisture
changes. Electrodes, filler wires and fluxes that exhibit signs of damage or deterioration shall not be used.

7.11 Shielding gases
Gases or gas mixtures shall be used for shielding during welding where appropriate.
The moisture content of shielding gases shall correspond to a dewpoint of —30 °C or lower at atmosheric pressure.

For gas mixtures with specified additions, such as 2% O, or 5% O, the variation of such additions shall not
exceed * 10 % of that stated in the WPS.
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Shielding gases shall be kept in the containers in which they are supplied and the containers shall be stored away
from extremes of temperature. Gases shall not be field-intermixed in their containers.

Gases of questionable purity or in damaged containers shall not be used.

7.12 Preheating

Pipe shall be heated before welding if specified in the WPS and when required by 7.4, and this shall be carried out
in accordance with a documented procedure.

Preheating shall be applied by gas or electrical means to achieve and maintain a satisfactory temperature

distribution, ]

The preheati
temperature

p prevent interference with the welding operation and to avoid damage to coatings.

hg temperature shall not be less than the temperature specified in the WPS and shall ot €
by more than 50 °C.
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over a length
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temperature
colour chang
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this is not pr.
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above 25 mn
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and surfaces
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of at least 75 mm on each side of the weld.
hg temperature shall be determined by temperature-indicating crayons,which melt when thg
is reached, or by thermocouples or pyrometers. Crayons or paints which indicate temp
e should not be used.
the temperature should be measured on the face opposite of that to which the heat is app
cticable, the heat source shall be removed and the temperature determined on the heated
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roximately 2 min for thicknesses up to and including 25 mm, plus 1 min for each 12 mm
.
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struck only on fusion faces.S€ontact between electrodes or non-insulated parts of electro
of the pipe shall be avoided.

Cted by accidental stray-arcs may be repaired only by agreement.
hll be repaired inaccordance with a documented procedure which shall define the methods f
cal remoyal‘of the affected pipe material;

of the’excavation;

e specified
brature by

ied. When
face once
mperature
thickness

cement of

e holders

MPE or

P
CPE,

wall thickness measurement.

7.14 Backing

Permanent backing shall not be permitted. Temporary backing may be applied only if specified in the WPS.

7.15 Intern

al weld bead

The use of an internal weld bead shall be permitted only if it is specified in the WPS.
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7.16 Weld metal deposition

7.16.1 Girth welding

The completed weld shall have a substantially uniform width around the entire circumference with a smooth
transition to the base material. Internal and external reinforcements and concavity shall not exceed specified
values.

At least two welders should work simultaneously, one on each side, during welding on pipe with a diameter larger
than 325 mm.

The width [of any weaving shall not exceed the weaving in the WPS if specified.

Interpass femperatures shall be measured and be within the range specified in the WPS. Interpass femperatures
shall not exceed the maximum temperature recorded during welding of test pieces for WPS approval.

Weld stopp and starts shall be staggered when manual or partly mechanized welding methods are us¢d and, when
feasible, with mechanized and automatic welding equipment. In the case of cables*inside the pipeline during

welding, such as for a buckle detector, stops and starts shall be shifted sideways.from the six o'clo¢k position to
avoid masking of weld stop and start images on the radiograph.

7.16.2 Other welding

The confiduration of branch welds shall be as specified.

The pipe material around planned cut-out areas for branches shall be examined with UE for the pregence of pipe
laminations when specified. The procedure for UE and the acéeptance criteria shall be by agreement.

7.17 Weld cleaning and peening

Surface slag shall be removed using hand or power tools before deposition of the next weld pasg. Clusters of
surface pdrosity, stops and starts and high points-shall be removed by grinding.

NOTE Surface slag is a possible source ©f unacceptable weld flaws and visible defects, such as cracks, cavities and other
deposition faults.

The clearfliness of the junctions, between the weld metal and the fusion faces shall be checkged by visual
examination before depositioncf further weld metal.

After completion of the weld, the weld and the adjacent area shall be cleaned of spatter. Peening ghould not be
performed,

7.18 Partially.completed welds

Whenever| pgssible, welds should not be left partially completed. The welding of fittings shall always e completed
in one cycle.

Where necessary due to production conditions, interrupted welds may be completed provided that welding is not
discontinued before deposition of the minimum number of passes specified in the WPS. If not specified in the WPS,
the minimum number of passes to be completed before interrupting welding shall be by agreement.

Upon discontinuation of welding, the joint shall be wrapped in dry insulating and heat-resisting material with a
waterproof backing for cooling in a slow and uniform manner.

Prior to the recommencement of welding, the joint shall be reheated to within the interpass temperature range
specified in the WPS.

Partially completed welds should be rejected when welding has been interrupted before the completion of three
passes. Additional inspection may be specified in case completion of such welds is permitted.
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7.19 Post-weld heat treatment

7.19.1 General

Welds shall be subject to PWHT if specified in the WPS.

The entire circumference of the joint shall be heated in a uniform manner, without overheating, in accordance with
the procedure stated in the WPS.

7.19.2 Methods of heat treatment
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d in the WPS, and that the temperature at the edge afthe heated band is not less than hal
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fmperature gradient is not harmful. To meet this réquirement, the total insulated band width
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Branches may be locally heat-treated by heating aéircumferential band around the entire assembly. Th
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the branch w
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7.19.3 Post-

The PWHT
temperature

hnd shall include the branch weld and-at least 2,5r -t of the pipe in each direction from th
eld.

Df different wall thicknesses may be placed in the same furnace charge for PWHT and
ith the requirements for-PWHT of the thickest assembly in the charge, provided that the
he charge is not less:than 50 % of the thickness of the thickest assembly.

weld heat-treatment procedure

nolding time*at temperature shall be a minimum of 2,5 min per millimetre of thickness. T
shall be(580 + 20) °C. Other holding times and temperature ranges may be specified if wa

the compositjon,and condition of the material to be treated.

urnace.

mference,
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is not less
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b edges of

treated in
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Franted for

For furnace

eat treatment, the temperature In the Turnace at the time the assembply IS placed In the Tu

ace shall

not exceed 400 °C, and the assembly shall not be removed from the furnace until the furnace temperature has
fallen below 400 °C.

During heating and cooling above 400 °C, the temperature variation of the assembly shall not exceed 150 °C in any
4,5 m of assembly length.

For both furnace and local heat treatments, the rate of heating above 400 °C shall not exceed 5 500/t °C - h-1, and
the rate of cooling while above 400 °C shall not exceed 6 875/t °C - h—-1 with t expressed in millimetres.

Below 400 °C the weld or assembly may be cooled in still air.
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The maximum and minimum temperatures of any part of the assembly or weld zone at the holding temperature
shall not exceed the PWHT temperature range specified above. Temperatures shall be measured, using
thermocouples in effective contact with the steel, at sufficient locations on the assembly to monitor and assure that
the whole assembly, or zone where applicable, is treated within the specified temperature range. Additional
pyrometers should be used to confirm that undesirable thermal gradients do not occur.

7.20 Pipe and weld record

The weld numbering system shall be established by agreement before commencement of welding. The
documentation addressed in clause 11 should be traceable back to individual weld numbers.

8 Nonidestructive examination

8.1 General
This clausg specifies the requirements for performing manual and mechanized NDE.

The company shall specify the requirements for frequency, extent and method6f NDE; otherwise the frequency
and exten{ shall be as stated in 10.4.2 of ISO 13623:2000.

Specifications of all NDE procedures to be used shall be submitted to the company for agregment before
commencément of welding.

Results ofINDE shall meet the acceptance criteria specified in clausé 9 for the NDE methods employed.

Consideration should be given to the possible need to delay, NDE for a certain time after completion df welding, as
any delayed hydrogen cracking may not occur immediately,upon cooling.

NOTE The need for a delay period is generally greater for those welding situations which are likely to increpse the risk of
such cracking. In this regard, it should be noted that the_cracking risk is potentially higher in welds made with c¢llulose-coated
electrodes @and also increases with increasing pipe sttength or wall thickness.

8.2 Qualification of NDE personneél

NDE pers¢nnel shall be certified for the test method used in accordance with
a) ASMEH Section V for visualexamination, and

b) 1SO 9712 for other NDE.

The roles and responsibilities of NDE personnel shall be as defined in ISO 9712:1999, clause 5.

8.3 NDE precedure gqualification

NDE procedures shall be qualified by practical demonstration on welds similar to the production welds for which the
procedure will be used.

Practical demonstrations shall be conducted under anticipated field conditions and with weld temperatures as
foreseen during the examination of production welds.

The make and type of NDE equipment for examination of production welds shall be the same as used for the
gualification of NDE procedures.
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8.4 Visual examination

Specifications for VE procedures shall define the following:

VE shall be darried out in accordance with ASME Section V, article 9.
8.5 Radiggraphic examination

8.5.1 Techhique

use of direct or remote viewing;
surface condition;
method or tool for surface preparation;

requirements for illumination, including instruments or equipment;

checklisf of features to be examined;
sequende of examination, when applicable;
data to e documented;

format of report including report forms to be used.

Examination|shall be by X-ray in accordance with ISO 1106-3. The technigque shall be Class B. Gamma-ray

examination may only be used if agreed by the company.

8.5.2 Procedure specification

Specificationk of radiographic procedures shall{ where relevant, define the following:

30

pipe diaeter and wall thickness;
radiatior] source;
technigue (equipment rating, in voltage, external or internal equipment);

geometrjc relationshipS(source focal-spot size, film focus distance, object-film distance, radiation gngle with
respect fo weld and\film);

penumbfa or geometric unsharpness;

film type {trade name, designation and dimensions),
intensifying screens (front and/or back, material thickness, filters);
exposure conditions (voltage, current and duration);

processing (developing time/temperature, stop-bath, fixation, washing, drying, manual or automatic
processing);

IQI sensitivities, in percent of wall thickness, based on source- and film-side indicators, respectively;

density;
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— film overlap;

— reference to actual WPS;

— temperature of welds during inspection;

— archival life;

— initial source strength.

853 Pr

cedure gualification

During rad
side. Only
less than ]

IQIs shall
techniquey

At least tw
All relevan

Radiograp
production

Tak

iographic procedure qualification, wire-type 1Qls shall be placed both on the source sidejar
one IQI is required for each radiograph for short film lengths where the distance between |
00 mm.

be wire type. 1QI sensitivities for source-side penetrameters shall, for both. single-side ang

d on the film
DIs would be

double-side

the period of

, be in accordance with ISO 1106-3 Class B and Table 6 of this International Standard.
0 radiographs shall be taken during the procedure qualification.
t data on the qualification tests, including results, shall be documeénted.
hs from the procedure qualification shall be kept availableon site for reference throughout
welding.
le 6 — IQI sensitivity requirements for source-side penetrameter with single-side technique
Pipe wall Penetrameter wire
thickness diameter
mm mm
<6 0,10
6-8 0,125
8-10 0,16
10-16 0,20
16-25 0,25
25-32 0,32
32-40 0,40
40-50 0,50

8.5.4 Inf

rmation an rndingraph

The radiograph shall contain the following information:

— project name, project number and pipeline identification;

— weld number;

— whether the radiograph is of a repair weld, of a replacement weld or a re-shoot of radiograph;

— marker(s) indicating the position of the radiograph in relation to the weld.
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8.5.5 Weld

coverage

A sufficient number of film exposures shall be taken to give full circumferential coverage of the welds. Film overlaps
shall not be less than 40 mm.

8.5.6 Screens

Front and back intensifying fluorometallic screens with a maximum thickness of 0,02 mm may be used by

agreement.

8.5.7 Radiographic density

The density

Densities shall be measured at regular intervals.

All radiograp

8.5.8 Film
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welds, repair

8.5.9 Buck
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for cable.

onic examination
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5 for UE procedures shall defing the following:
E equipment;

dimensions of transducers;

frequencies;

Df calibration;

equiréments;

shall be stored in suitable boxes in sequence with the weld/numbering. Radiographs of rejected

mple by a

— coupling

medium;

— examination techniques;

— weld ide

ntification method;

— reporting requirements;

— referenc

— tempera
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e to the applicable WPS;

ture range of welds during examination.
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8.6.2 Equipment
UE equipment shall meet the requirements in ASME Section V, article 5.
For offshore applications, probes shall be suitable for use on surfaces with elevated temperatures.

The name of the manufacturer, the identification number, the transducer frequency, the refraction angle and the
output point shall be clearly marked on each probe.

8.6.3 Calibration and construction of reference curve

Reference DAC curves shall be made in accordance with ASME Section V, article 5.

Calibration block No. 2 in accordance with ISO 7963 may be used for calibration of range. This\blocK shall not be
used for determining sensitivity.

Whenever material, bevel geometry, welding method or other factors call for additional considerations in flaw
detection, [preparation of special calibration test pieces is required.

The sound pathlength from the transducer to the reflector shall not be less than-0,6 N, where N is the near-field
length of the probe.

For examipation of welds with surfaces at elevated temperatures, calibrations shall be made at the game surface

temperatufes and with the same couplant as during the examination_of production welds or by using a correction
table consfructed by practical experiments.

8.6.4 Mdnual ultrasonic examination

Examinatipn shall not be performed on surfaces witli~roughness or irregularities which cause|the transfer
measuremnjent to vary by more than 3 dB. The total value of transfer correction should not exceed 6 dB

Tandem techniques shall be used for girth wélds with a bevel angle between 0° and 10° if spegified by the
company.

When usifg straight-beam probes for-iweld examination, the DAC curve shall be drawn similarly to that for angle
probes.

The length of indications shall-be-defined as the circumferential distance over which the echo height|exceeds the
reporting level.

8.6.5 Msgdchanized examination

UE examimation shall' be by mechanized UE equipment if specified by the company.

Mechanizg¢d_equipment shall be capable of providing reproducible examinations and permanent records, and shall

be capabl

8.6.6 Evaluation of indications

All indications exceeding the DAC curve by more than 20 % shall be investigated and reported. Indications
exceeding the DAC either by more than 50 % or 6 dB shall be reported and evaluated in accordance with clause 9.
Length, position, amount by which the DAC is exceeded together with echo characteristics shall be documented for
these indications.

If fitness-for-purpose criteria are used, the acceptance criteria shall be based on actual design criteria and actual
specified material properties.
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8.7 Magn

Specification
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Use of perm@nent magnets or DC-yokes may only be used if agreed by the company.
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MPE shall not be performed when .Surface temperatures exceed 300 °C. Only dry MPE shall beg
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8.8 Liquid
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Recommend
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2000(E)

etic particle examination

s for MPE procedures shall define the following:

guality and dimensions of material to be examined;

process;

type of magnetization;

type of equipment;

Dbreparation;

y examination;

d type of magnetic particle and contrast paint;

or determining the magnetic field strength in the material;

bf demagnetization (if required);

on of method of examination.

be carried out using either AC-yoke or DC-prods. DC-prods shall not be used unless specifi
ps been obtained. If used, prods should be tipped with’ lead or soft prods should be used.

\void local heating of the surfaces to be examined. Arc strikes and burn marks shall be grou
spected.

performed in accordance with the ASME Section V, article 7.

of determining magnetic field strengths in the material shall be subject to company agree]
shall be in accordance with-ASME Section V, article 7.

with surface temperatures between 60 °C and 300 °C.

penetrant examination
performed jn accordance with ISO 3452, ISO 3453 and ISO 9935 or equivalent.

ations'by the manufacturer of the penetrant shall be followed.

L company
Care shall
hd out and

ment. The

used for

8.9 Exam

ination report

All NDE examination shall be documented.

The documentation shall include the following information, where appropriate:

contract
applicab

weld ide
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number;
le procedure specification;

ntification;
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— examination reports presenting the results of examination;

— description and location (with sketch where appropriate) of all reportable indications;
— for shop welds, reference to the fabrication drawings;

— actions taken;

— date of examination;

— name and qualification level of inspector;

— approval signature of responsible inspector.

Examples|of test reports as shown in annex D may be used.

9 Acceptance criteria for non-destructive examination

9.1 General

The acceptance criteria specified in this clause apply to imperfections detected by radiographi¢, ultrasonic,
magnetic particle and liquid penetrant examinations. They may also-belapplied to imperfections revedled by visual
examination.

Imperfectipns shall be classified in accordance with 1ISO 65201

9.2 Right of rejection

The compgany can reject any weld that appears t0 meet the criteria of this International Standard if, in the
company’s opinion, the depth of the imperfection(is detrimental to the weld.

9.3 Vistbal examination

9.3.1 Weld profile

Weld reinforcement shall be 'uniform and shall merge smoothly with the adjacent parent metal syrfaces. Both
external and internal reinforeement should not exceed a height of 3 mm.

9.3.2 Unldercut

When visyal and.mechanical means are used to determine depth, undercut adjacent to the root an¢l cover pass
shall not gxcéed'the lengths given in 9.4.8 and shall not be deeper than 1 mm or 10 % of the pipe whll thickness,
whichever|is.smaller.

9.4 Radiographic examination

9.4.1 Lack of penetration
Lack of penetration shall be unacceptable if any of the following conditions exist.
a) The length of an individual indication of lack of penetration exceeds 25 mm.

b) The aggregate length of indications of lack of penetration exceeds 25 mm in any continuous 300 mm length of
weld.
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c) The aggregate length of lack of penetration exceeds 8 % of the weld length in any weld less than 300 mm in
length.

d) The aggregate length of lack of penetration in double-sided welds exceeds 50 mm in any continuous 300 mm
of weld or 15 % of the weld length.

9.4.2 Lack of fusion
Lack of fusion at the root of single-sided welds shall be unacceptable if any of the following conditions exist.

a) The length of an individual indication exceeds 25 mm.

b) The aggfegate length of indications exceeds 25 mm in any continuous 300 mm length of weld.
c) The aggregate length of indications exceeds 8 % of the weld length in any weld less than 300.mm inflength.
Lack of side-wall fusion or lack of inter-run fusion shall be unacceptable if any of the following-conditions exist.
— The length of an individual indication exceeds 50 mm.

— The aggregate length of indications exceeds 50 mm in any continuous 300 mm length of weld.

— The aggregate length of indications exceeds 15 % of the weld length:

9.4.3 Root|concavity

Internal congavity up to 25 % of the total length of weld is acceptable provided the density of the radiographic
image of the finternal concavity does not exceed that of the thinnest adjacent base metal.

The criteria fpr burn-through in 9.4.4 shall be applied.fon root concavities with film densities exceeding the density
of the thinnegt base metal adjacent to the weld.

9.4.4 Burntthrough
Burn-through shall be unacceptable if any of the following conditions exist.

a) The maximum dimension exceeds 6 mm and the density of the image of the burn-through exceeds [that of the
thinnest[adjacent base metal:

b) The maximum dimension’ exceeds the thinner of the nominal wall thicknesses joined, and the der]sity of the
burn-thrpugh imagesexceeds that of the thinnest adjacent base metal.

c) More than ong“hurn-through of any size is present and the density of more than one of the images exceeds
that of the thinhest adjacent base metal.

9.4.5 Inclusions

The maximum dimension of an indication shall be considered to be its length when evaluating inclusions.

Parallel linear indications separated by approximately the width of the root bead (wagon tracks) shall be considered
as single indications if the width of either of them is 0,8 mm or less and as separate indications if their widths
exceed 0,8 mm.

Inclusions shall be unacceptable if any of the following conditions exist.

a) The length of a linear inclusion exceeds 50 mm.

b) The aggregate length of linear inclusions exceeds 50 mm in any continuous 300 mm length of weld.
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c) The width of a linear inclusion exceeds 1,6 mm.

d) The aggregate length of isolated slag inclusions exceeds 50 mm in any continuous 300 mm length of weld.

e) The width of an isolated slag inclusion exceeds 3 mm or 50 % of the wall thickness whichever is less.

f)  More than four isolated slag inclusions with the maximum width of 3 mm are present in any continuous
300 mm length of weld.

g) The aggregate length of linear and isolated slag inclusions exceeds 15 % of the weld length.

h) The mmmmmrmmsmmmmrﬁw i i i vt ris less.

i) The gggregate length of copper or tungsten inclusions exceeds 12 mm in any continuous\300 (nm length of
weld ¢r more than four such inclusions are present in any continuous 300 mm length of weld:

9.4.6 Pofosity

The size df a pore shall be the maximum dimension of the indication seen on the radiograph.

a) Individual gas pores or uniformly distributed porosity shall be unacceptable if any of the following
conditions exist.

1) Tlhe size of an individual pore exceeds 3 mm.
2) Tlhe size of an individual pore exceeds 25 % of the thinper of the nominal wall thicknesses joined.
3) Tlhe total area, when projected radially through theiweld, shall not exceed 2 % of the projected weld area
in the radiograph. The area shall be the length;0fthe weld affected by the porosity (with a mifimum length
150 mm) times the maximum width of the weld.

b) Clustered porosity present in any pass except the cover pass shall comply with the above criteria for
indivigual gas pores or uniformly distributed porosity. Clustered porosity present in the finish pgass shall be
unacdeptable if any of the following conditions exist.

1) Tlhe size of the cluster exceeds 13 mm.
2) The aggregate length of clustered porosity exceeds 13 mm in any continuous 300 mm of weld length.
3) Anindividual poreWwithin a cluster exceeds 2 mm in size.
c) Hollow-bead porosity is defined as elongated linear porosity that occurs in the root pass. Hollgw bead shall
be unpcceptable,if any of the following conditions exist.
1) Thelength of an individual indication of hollow bead exceeds 50 mm.
2) The aggregate length of hollow bead exceeds 50 mm in any continuous 300 mm of weld length.
3) The aggregate length of hollow bead exceeds 15 % of the weld length.
9.4.7 Cracks

Cracks, other than crater and star cracks, shall not be permitted. For crater and star cracks, the maximum length
shall be 4 mm.
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9.4.8 Undercut

Undercutting

shall be unacceptable if any of the following conditions exist.

a) The aggregate length of undercut, both external and internal, exceeds 50 mm in any continuous 300 mm of

weld len

b) The agg

9.49 Accu

gth.

regate length of undercut, both external and internal, exceeds 15 % of the weld length.

mulation of discontinuities

Any accumu
a) Theagg

b) The agg
9.5 Ultrag

9.5.1 Gens

ation of discontinuities shall be unacceptable if any of the following conditions exist.
Fegate length of indications exceeds 50 mm in any continuous 300 mm of weld length:

Fegate length of indications exceeds 15 % of the weld length.
onic examination

ral

Indications from UE examination shall be evaluated in accordance with"the acceptance criteria

radiographic
9.5.2 Sphe
Indications id

Non-planar i
acceptable.

Spherical po
a single plan

9.5.3 Linea
All indication
investigated
following crit
a) All crack

b)
25mmii

examination and 9.5.2 and 9.5.3.

rical porosity

entified as porosity may be classified as non-planar indications.

hdications which cover a projected area of hot more than 2 % on a radiograph shall be (

osity may be classified as a planar-indication with the area containing the porosity being eV
hr imperfection in accordance with 975.3.

r indications

fo determine the lecation, shape, extent and type of reflector, and shall be evaluated accor
ria.

s are unacceptable, regardless of size or location in the weld.

Linear ipdications (other than cracks) interpreted to be open to the surface are unacceptable if th

n total length in a continuous 300 mm length of weld or 8 % of the weld length.

n 9.4 for

onsidered

pluated as

5 that produce a respense greater than 20 % of the reference level shall, to the degree p¢ssible, be

ling to the

Py exceed

c)

length in a continuous 300 mm of weld or 15 % of the weld.

9.6 Surface testing

9.6.1 Classification of indications

Linear indications interpreted to be buried within the weld are unacceptable if they exceed 50 mm in total

Indications with a maximum dimension of 2 mm or less shall be classified as non-relevant. All larger indications,
even if considered not to be detrimental, shall be regarded as relevant until re-examination following surface

conditioning.
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Indications with a length of more than three times the width shall be classified as linear indications. Indications with
a length of less than three times the width shall be classified as rounded indications.

9.6.2 Acceptance criteria

The following acceptance criteria apply to surface examination using either magnetic particle or liquid penetrant.

Relevant indications shall be unacceptable if any of the following conditions exist:

a) linear

indications evaluated as cracks;

b) linear
300 n

Rounded
clustered
its size.

Verificatio
by an indig

9.7 Dis

m length of weld, or 8 % of the weld length.

ndications shall be evaluated in accordance with the acceptance criteria in 94.6"for i
porosities. For evaluation purposes, the maximum dimension of a rounded indication shall b

ation.

continuities in pipe or fittings

non-destr
removal s

Laminatiols, arc burns, long seam discontinuities and other discontinuities in the pipe or fittings de

9.8 Acd

At the opt

be performped in accordance with accepted industry. practices such as BS PD 6493, API Std 1104, Ap

EPRG.

ECAs shal
document

10 Repair and removal.af defects

10.1 Ger

Weld repd
specificati

ctive testing or visual examination shall be reported*te’the company. Their disposition
all be as directed by the company.

eptance criteria— ECA

on of the company only, an ECA may be used to derive alternative acceptance criteria. An

| be documented. All input data and assumptions made during the assessment shall be in
htion.

eral

lirs shall\be made in accordance with the original WPS or a documented repair weldir
hN.

indications evaluated as incomplete fusion exceeding 25 mm In aggregate length in_@ continuous

dividual and
e considered

h may be obtained using other NDE methods in case of uncertainty of the_type of discontinyity disclosed

ected during
by repair or

ECA should
pendix A , or

cluded in the

g procedure

A WPS fo

rnpnir \Alnlrling shall he apprn\lorl in-accordance with clause 5 ovr\opf that the extent of te.
! aH—Weia Ral-be—-approveain raah WAHR 7 ‘ hRatn e+

established by agreement.

10.2 Aut

horization for repair

5ting shall be

Repair of defects in the root and filler passes and weld repairs made from inside the pipe shall be permissible only
if agreed by the company.

10.3 Mul

tiple repairs

A weld should be rejected and removed in case of failure to meet the acceptance criteria of clause 9 following one

attempt to

repair. Repairs not requiring welding shall not be counted as weld repairs.
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If permitted, repair-on-repair welding shall be carried out in accordance with a WPS procedure approved following
test welding on repaired weld metal.

10.4 Defect removal and preparation for repair

Welds not complying with the acceptance criteria of this International Standard shall be repaired or the weld
removed completely.

Defects shall be removed by chipping, grinding, machining or air-arc gouging, followed by grinding. If air-arc
gouging or thermal cutting is used, appropriate preheating shall be applied. If air-arc gouging is used, the last 3 mm
through the root pass of the original weld shall be removed by mechanical means. Air-arc gouging shall be

controlled byj

Complete weg

Weld excavdgtions shall be sufficiently deep and long to remove the defect. NDE of the excavated area,

the complete)

Repairs shal
full-penetrati
or deformatiq

Repaired arg
examination
defect may r

It is not necH
should be ex

11 Documentation

Quality recor
record o
material
consum
WPSs;

welding

a procedure documenting the allowed variables as required by AWS C5.3-91.

Ids shall be removed by thermal cutting or machining.

removal of the defect shall be performed before commencement of repair welding.
be limited to 30 % of the weld length for a partial-penetration repair, or 20 % of the weld I¢
bn repair. More stringent limitations can be necessary for construction, methods with signifi
n at the location of the weld repair station, for example in case of installation from a barge.

bas shall be examined using the same examination methethwhich located the defect. §
reveal further imperfections, they shall be evaluated as new imperfections, i.e. remnants of {
bmain if within the acceptance criteria of this International Standard.

ssary to perform NDE on the complete weld again\A sufficient length beyond the ends of
pmined.

(s should include the following:
f contract/design review;
5 certificates;

hble certificates;

procedure approval test records;

to confirm

ength for a
cant loads

bhould the
he original

the repair

welder o

r welding operator approval certificates;

non-destructive testing personnel certificates;

heat treatment records;

non-destructive testing and destructive testing procedures and reports;
dimensional reports;

records of repairs and other non-conformity reports.

The retention period and location of the records shall be decided by agreement.
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