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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
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Foreword

The text of EN ISO 15618-1:2001 has been prepared by Technical Committee CEN/TC 121 "Welding", the
secretariat of which is held by DS, in collaboration with Technical Committee ISO/TC 44 "Welding and allied
processes".

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by June 2002, and conflicting national standards shall be withdrawn at the latest by

June 2002.
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
coyntrtes—arebotnd-to illlp:culcut this Emupcall Stanctard: Auotlia, Bc:giuul, €zech P\cpub:ib, PBenm rk, Fin'and,

Frahce, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, -Spdin, Sweden,
Switzerland and the United Kingdom.
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Introduction

This standard covers the principles to be observed in the approval testing of diver-welder performance for the fusion
welding of steels in a hyperbaric wet environment.

The ability of the diver-welder to follow verbal or written instructions and testing of his skill are therefore important
factors in ensuring the quality of the welded product.

Testing of skill to this standard depends on welding methods in which uniform rules and test conditions are complied
with, and standard test pieces are used.

This standard is intended to provide the basis for the mutual recognition by examining bodies for approval relating
to the diver-welder's competence in the various fields of application. Tests should be carried out in accordance with
this standard unless additional tests are specified by the relevant application standard when these should be applied.
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test weld can be used 1o approve a welding procedure and the diver-welder provided that all
irements, e.g. test piece dimensions, are satisfied.

diver-welder's skill and job knowledge continue to be approved only if the diver-welder-is w
onable continuity on welding work within the extent of approval.

bcope

standard applies to welding processes where the skill of the diver-welder has a significant influen
ity.
standard specifies essential requirements, ranges of approval, test conditions, acceptance requir

fication for the approval testing of diver-welder performance for the welding of steels underwater in
environment. The recommended format for the certificate of approval testing is given in Annex A.

ng the approval test the diver-welder should be required to“show adequate practical experien
vledge (test non mandatory) of the welding processes, materials and safety requirements for which
oved, information on these aspects is given in Annex B.

standard is applicable when the diver-welder's testing.is required by the purchaser, by inspection al
ther organisations.

welding processes referred to in this standard include those fusion welding processes which are de
ual or partly mechanised welding. It does nat)cover fully mechanised and fully automatic processe

ew approvals should be in accordancewith this standard from the date of this issue.

ever, this standard does not invalidaté previous diver-welder approvals made to former national S
Cifications, providing the intent ofithe technical requirements is satisfied and the previous approvals
e application and production-work on which they are employed.

, Wwhere additional tests should be carried out to make the approval technically equivalent it is only
b the additional tests on a test piece which should be made in accordance with this standard. Cons
ious approvals to national standards or specifications should be at the time of the enquiry/contrag
ed between the contracting parties.

certificate of @pproval testing is issued under the sole responsibility of the examiner or examining
Normative)references

European Standard incorporates by dated or undated reference, provisions from other publicat
native references are cited at the appropriate places in the text and the publications are listed he
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5 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 288-1
Specification and approval of welding procedures for metallic materials — Part 1: General rules for fusion welding

EN 288-2
Specification and approval of welding procedures for metallic materials — Part 2: Welding procedure specification
for arc welding

EN 499
Welding consumables — Covered electrodes for manual metal arc welding of non alloy and fine grain steels —
Classification

© 1SO 2001 — All rights reserved
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EN 571-1
Non destructive testing — Penetrant testing — Part 1: General principles
EN 910
Destructive tests on welds in metallic materials — Bend tests
EN 970
Non-destructive examination of fusion welds — Visual examination
EN 1290
Non-destructive examination of welds — Magnetic particles examination of welds
EN 1320
Destructive tests on welds in metallic materials — Fracture test
EN 1321
Destructive tests on welds in metallic materials — Macroscopic and microscopic examination of welds
EN [1435
Non-destructive examination of welds — Radiographic examination of welded joints
EN [1714
Non destructive examination of welds — Ultrasonic examination of welded joints
EN |SO 4063
Velding and allied processes — Nomenclature of processes and reference ndmbers (ISO 4063:1998)
prEN 1SO 5817

f
EN

\
EN

CR

ISO

Velding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding excluded) — Q
pr imperfections (ISO/DIS 5817:2000)

SO 6520-1
Velding and allied processes — Classification of geometric imperfections in metallic materials — Pg|
velding (ISO 6520:1998)

SO 6947

\Velds — Working positions — Definitions of angles ofslope and rotation (ISO 6947:1993)
SO 15608

Velding — Guidelines for a metallic material grouping system (ISO/TR 15608:2000)
857-1

[Velding and allied processes — Vocabulaty — Part 1: Metal welding processes

uality levels

rt 1: Fusion
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3 Terms and definitions

For the purposes of this standard, the following terms and definitions and the definitions in EN 288-1 apply.

3.1
diver-welder
a person who performs the welding under hyperbaric conditions

3.2

hyperbaric wet welding

the process of welding in a hyperbaric wet environment at an elevated pressure with no mechanical barrier around
the arc and with the diver-welder working directly in the water

4 Symbols and abbreviations

4.11 GCI 1T1 a:

Where the full wording is not used, the following symbols and abbreviations shall be used when cofmpleting the test
certfficate (see annex A).

4.2 | Test piece

a nominal throat thickness

BW| butt weld

D outside diameter of the smaller pipe
FW| fillet weld

P plate

t plate or pipe wall thickness

T pipe

z leg length of fillet weld

4.3| Consumable

R rutile covering

RR | rutile thick covering
RB | rutile basic covering
fc flux cored

mc | metal cored

4.4| Miscellaneous

bs | welding from both sides

ag back gouging or back grinding of welds
mb | welding with backing material

Sss single-side welding

wd | water depth

sa salt water

fr fresh water,

5 Essentialvariables for approval testing
5.1| General

TI«.A erifaria cnacifind 1n thic olanicn chall ha avaminad in ardayr 0 idantify tha ahalifg, of tha dnsar vaald er |n these
Cerrtcro—ope TEoT oSt S C—STr ot o C—EXtar e o ora ooty ooty o —tre—orv er—vv et

areas. Each criterion is considered to be a significant factor in the approval testing.

The diver-welder approval test shall be carried out on test pieces and is independent of the type of construction.

5.2 Welding processes

Welding processes are defined in ISO 857-1 and reference numbers of welding processes for symbolic representa-
tion are listed in EN ISO 4063.

This standard covers the following welding processes applicable in hyperbaric wet environment.
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111
114

136
137

manual metal arc welding (metal arc welding with covered electrode);
self-shielded tubular-cored arc welding;

tubular cored metal arc welding with active gas shield;
tubular cored metal arc welding with inert gas shield.

Other fusion welding processes by agreement.

53

Joint types (butt and fillet welds)

Test pieces shall be produced for butt weld (BW) and fillet weld (FW) in plates (P) or pipes®) (T) for approval tests
in accordance with 7.3.

54

Material groups

The
Thig

Ing
with

designation of steel groups of material as defined in CR 1SO 15608 shall apply.
standard applies to the following material groups according to CR ISO 15608: 1 and 8.

bneral, diver-welder's approval test shall involve depositing weld metal having a chemical compositior
any of the steels in the parent metal group(s).

When the filler metal is dissimilar to the parent metal group, an approval for that combination of parent

and

55
5.5.

It is
test
only
mat

5.5.

CoV
give

5.6

The
of p
the

filler metal is needed.

Consumables
Il General

assumed that in most approval tests the filler metal will be similaro the parent metal. When a di
has been carried out using a filler metal, shielding gas or flux Suitable for a certain material group,
confer approval on the diver-welder to use those consumables (filler metal, shielding gas or flu
brials from the same material group.

D

Metal-arc welding with covered electrodes

ered electrode groups are classified with respect.to the most important characteristics according td
n in 4.3. In the case of hyperbaric wet welding only three of these classifications are applicable. T

R rutile covering;
L RR rutile thick covering;
- RB rutile basic covering.

NOTE The covered electrodes.for wet application are specially designed electrodes with an add

For flux cored arc welding in wet environment special designed wire electrodes are applied. Theg
seamless or the folded‘type. The internal flux is covered and protected against excessive moisture
by the surrounding.metal.

Dimensions

diver-welder approval test shall be based on the thickness of the material (i.e. plate thickness or wa
pe) and\pipe diameters which the diver-welder will use in production. A range of approval is listed
anges of plate thickness and pipe wall thickness or pipe diameter as specified in tables 1 and 2.

F intandad that thiol a-chald - ba o nraciaals bt thaor

compatible

metal group

er-welder's
this test will
X) for other

EN 499 as
hese are

tional water

protective coating adjusted according to the composition of the alloying elements of the core wire and the flux.

e are of the
penetration

(Il thickness
for each of

It isthe

ar—dian. X alxad X aaRnaEs
oo ot ot ar ekt SSC SOttt te oSOt ot asSurCO—pPreCroCry oot ratcr—— o e —ge o

behind the values given in tables 1 and 2 should be applied.

Y The word "pipe", alone or in combination, is used to mean "pipe", "tube” or "hollow section".

raf philosophy
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Table 1 - Test piece thickness (plate or pipe) and range of approval

ISO 15618-1:2001(E)

Test piece thickness t

Range of approval

mm
t<6 > t (max. 6 mm)
t>6 0,5t to 2 t(min. 6 mm)

Table 2 - Test piece diameter and range of approval

Test piece diameter D?

Range of approval

mm
D < 100 0,7 Dto2 D
100 < D < 300 0,5 Dto 2 D (min. 75 mm)
D > 300 >05D
% For structural hollow sections "D" is the dimension of the
smallest side.

5.7 | Welding positions
The|welding positions shall be taken from EN ISO 6947.
The|positions PF and H-L045 are exclusively used for process 114, 136 and 137 (see table 4).
5.8 Hyperbaric environment
The| diver-welder approval test shall be carried out under actual _or simulated hyperbaric conditions) taking into
account:

-+ diving depth;

-+ visibility;

-1 water temperature;

+ salinity.
6 Range of approval
6.1| General
As & general rule, the test piece approves the diver-welder not only for the conditions used in the test,|but also for
all joints which are considered easierto weld. The range of approval for each type of test is given in the relevant
subglauses and tables. In these(tables the range of approval is indicated in the same horizontal line.
6.2 | Welding process
Each test approves onewelding process. A change of welding process requires a new approval test. Hpwever, it is
possible for a diver-welder to be approved for more than one welding process by a single test or by several approval
test$ to be used te)cover a multi-process joint.
6.3| Joint types
Depending ‘an' the test piece, the range of welds for which the diver-welder is approved is shown in [table 3; the
follgwing, additional criteria are applicable:

;) appm\/al for welds in platnc. in all relevant Ianitian caovers welds on Inilnpc h;l\/ing an outside diameter

> 600 mm;

b) in cases where the production work is predominantly fillet welding, it is recommended that the diver-welder
should be approved also by an appropriate fillet welding test, i.e. on plate, pipe or branch connection;

c¢) approval of welding from both sides without gouging covers welds from one side with backing and welds from

both sides with gouging;

d) in cases where the production work is either predominantly branch welding or involves a complex branch
connection, it is recommended that the diver-welder should receive special training. In some cases a diver-welder

approval test on a branch connection including any restricted access may be necessary.

© 1SO 2001 — All rights reserved
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Table 3 - Range of approval for tests (Details of weld type)

Range of approval
Butt welds Lap welds Fillet welds
welded from | welded from
Details of weld type one side both sides
(ss) (bs)
. . with
with backing gouging plate pipe plate pipe
(mb)
(99)
welded with
from one | backing X X X x2 X x*
Bult welds | Side (ss) (mb)
welded with
from both | gouging X X X X2 X X2
sides (bs) (99)
L Id
ap welds plate - - X < X x?
pipe - - X X X X
Fillet plate _ _ z _ X 2
welds
pipe _ — - - X X
& ISee 6.3 a)
Ke
x lindicates those welds for which the welder iS approved
— |indicates for what the diver welder is<not’ approved

6.4

Acc
mat
that

6.5
Itis

Material groups

brding to the material group ofthe test piece, specified in 5.4, the diver-welder is only approved for
brial group. For any steehnot covered the diver-welder shall carry out an approval test, which only &

steel.

Consumables

not permitted-to:

- change-the standard or commercial designation of the electrodes and waterprotective coating;

- add @r-omit the waterprotective coating;
L Change the nominal electrode diameter;

i +) H ! . £l TR DT
- Lhariyc uic TIUTT I al CUTTIPUSTUUNT UT e STHETUITNTY ydas.

6.6 Dimensions

this special
pproves for

The range of approval according to plate thickness or wall thickness of pipe and/or pipe diameter is shown in
tables 1 and 2.

6.7 Welding positions

The range of approval for each welding position is given in table 4. The welding positions and codes refer to

© 1SO 2001 — All rights reserved
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EN ISO 6947.
Table 4 - Range of approval according to welding position
Range of approval
Plate Pipe
Welding position of Butt welds Fillet welds Lap welds Fillet welds
test piece
PA|PC|PG|PF|PE|PA|PB|PG|PF|PD|PB| PD |PG| PF |H-L045[J-L045| PB |PG|PF| PD
c c a c c ab a c ad
PA x| -1-1-1-1x]x|-1-1-1- - - - - - X -1 - -
PC x| x| -=-1-1-Ix|x]-1-1-1- - - - - - X - | - -
Butt
PG -1-1x1-1-1-1-1x]1-1-1- - - - - - - X N -
welds
PF° x| =1 -=-|x|-|x|x|=-|x]=-1-|-1-1| - - - XN -
P
IA PE X | x|-]1-I|x|x]x]|-]1-]1x|- - - - - - X — | 1 X
T
E PA -1-1-1-1-Ix1-1-1-1-1- - - - - - - - | 7 -
S
PB -1-1-1-1-1x|x]1-1-1-1- - - - - - X -1 1 -
Fillet
PG -1-1-1-1-1-1-1x]1-1-1- - - - - - - X | -
welds
PF° -1 -1-1-1-Ix|x|-Ix!-1-1-1-12 - - x | -1 -
pD¢ - =-1-1-1-1x]x|-|-1x]-1]- =] - - - x | - | - X
PB -1-1-1-1-1x|x]-1-1-1%x = - - - - X B -
PD -1-1-1-1-1x]x]-1-1x]% X - - - - X -1 1 X
LapPGa -1-1-1-1-1-1-Ix!1-1=Ft-=-1-Ix!1-1 -1 - | -=-1x141| -
welds |pps -1 -1-=-1-1-1 x| x| =12x3-|x|-1-1x] - - | x |- -
P
| H-LO45° | — | = | - |- - x| x| = x|x|x|x |- x ] x - | x| - X
P
E J-Lo45 | - |- - |-|-IxfxI'x]|-|x]|x] x|x|-1 - | x | x[|x|q4] x
s
pe* | --]-1-1-FAYx|-I-1-1-1-1-1-1 -1 - | x]1-14] -
Filet [PG” il Il i e N A A AT Al Al Al A il A A A M ARAN i B
welds  |pp ¢ oY 2 x I x = x =)= 22 2 - _ | x|z _
po* |-l =-1-x|x|-]-|x|-1-1-1-1 -1 - |x]|=-14] x
& for pipes welded in:\pipe fixed; axis horizontal; weld: vertical
> for pipes welded.ifpipe fixed; axis vertical; weld: horizontal
¢ peeto 5.7
¢ [rhis is an approved position and which is covered by the other related test.
Key
X indicates those welding positions for which the diver-welder is approved
— | Cindicates those welding positions for which the diver-welder is not approved

6.8 Hyperbaric environment

The diver-welder approval test shall be carried out under actual or simulated hyperbaric conditions at the appropriate
water depth.

The range of approval for water depth is given in table 5.

© 1SO 2001 — All rights reserved 7
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Table 5 - Range of approval according to water depth

. Depth of welding Range of approval
Type of welding for test piece wd
Wet welding of parent wd <20 m Omupto20m
metal suitable for mild 20m< wd <50 m 10 muptowd +20m
steel filler metal 50 m<wd <100 m 0,85 wd up to 1,10 wd
Wet welding of parent
metal suitable for wd 0,90 wd up to wd + 3 m

austenitic stainless filler
metal

Wetwetdimgof parent
metal suitable for wd 0,90 wd up to wd + 10 m
other filler metals

NOTE 1 For the maximum depth approved, depth shall be measured from the lewer
extremity of the test weldment with a tolerance of plus or minus 250 mm.

NOTE 2 For the minimum depth approved, depth shall be measured from.-the upper
extremity of test weldment with a tolerance of plus or minus 250 mm.

Fxamination and testing
General

approved commercial diver can participate in the examinations'and tests.

Supervision

welding and testing of test pieces shall be witnessed\by-an examiner or examining body.
test pieces shall be marked with the identification.of the examiner and the diver-welder before we
examiner or examining body may stop the test.if'the welding conditions are not correct or if it appe
r-welder does not have the technical comfétence to achieve the required standard, e.g. wher|
bssive and/or systematic repairs.

Shapes and dimensions of test'pieces

shape and dimensions of testipieces (see 5.6) are shown in figures 1 to 6.

ding starts.

ars that the
e there are
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Dimensions in millimetres

2300

Key|
1 Backing bar or preparation in accordance with table 3

Figure(1 '} "Dimensions of test piece for a butt weld in plate
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Dimensions in millimetres

fort=6mm,a<05t

Z=

2125

Z
=

fort<6mm,0pbt<sacst
(z=0,7%

% Stop and restart at the centre

Figure 2 - Dimensions of test piece for fillet weld(s) on plate (T-joint)
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Dimensions in millimetres

2150

CLOCCLOCHOCCLCeALeeeeeteet

H 2t |t

hop weld

Figure 3 - Dimensions of test piece forfillet weld transverse from plate (lap joint)
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1 Shop weld

Figure 4 - Dimensions of test piece for fillet weld longitudinal from plate (lap joint)
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Dimensions in millimetres
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1 Shop weld
 The outside diameter of the smaller pipe may be machined for joint fit up.
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fort=6 mm, a
fort < 6 mm, O,
(z=0,71)

l; = D+ 150 mm min.

<
5

Figure 5 - Dimensions of test piece for fillet weld transverse from-pipe (lap joint)

h
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Dimensions inf millimetres

e thinner part
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Figure 6 - Dimensions of test piece for fillet weld in pipe
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7.4 Welding conditions
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The approval test for the diver-welder shall correspond to the conditions used in production and follow a WPS or
pPWPS prepared in accordance with EN 288-2.

The following conditions shall apply:

7.5| Test methods

a) the welding equipment shall be equivalent to that used in production;

b) the test piece shall have at least one stop and one re-start in the root run and in the top capping run and

be identified in the inspection length to be examined (see figure 2);

c¢) any controlled heat input required in the WPS or pWPS is mandatory for the diver-welder's test piece;

N ol Py s £ il + + +
[( ) Iacrineatult Ul uic (Tol }JIC\;C,
¢) the diver-welder shall be allowed to remove minor imperfections, except on the surface layer; by

¢btained;

gpecified in 6.8;

wet application shall be used.

grinding,

gouging or any other method used in production. The approval of the examiner or examining-body|shall be

f) the test shall be carried out under actual or simulated hyperbaric conditions in theyrange of watef depth

@) only covered electrodes with a diameter of approximately 3,25 mm or flux, Cored electrodes designed for

Each completed weld shall be examined visually according toxEN 970 in the as welded condition. When required

(seq table 6), visual examination can be supplemented by magnetic particle (EN 1290), penetrant (EN

571-1) or

othgr test methods, and macroscopic examination (EN 1821) on butt welds. If accepted by visual inspection,
addftional testing shall be performed as specified in table 6. The macroscopic specimen shall be prepared and

etched on one side to clearly reveal the weld.

Prioy to mechanical testing, backing strips, where”used, shall be removed. The test piece can be sectioned by

thermal cutting or by mechanical means discarding the first and last 25 mm of the test piece at the er
platgs (see figures 7 and 8).

Table 6 - Test methods

d of the

Test method Butt weld plate Lap weld in pipe or plate Fillet weld
Visual examination mandatory mandatory mandatpry
Radiograge mandatory®* mandatory®* not mandatory
examination
Bend test mandatory not mandatory not mandatory
Fracture test mandatory®© mandatory®© mandatgry
Macro_sco_plc mandatory mandatory not mandatory”
examination

% Radiographic examination or fracture test shall be used, but not both.

®  The fracture test may be replaced by macroscopic examination of at least four sections.

¢ The minimum thickness of a test piece for fracture test shall be 5 mm.

¢ The radiographic examination may be replaced by an ultrasonic examination for thicknesses > 8 mm on
ferritic steels only in accordance with EN 1714,

© 1SO 2001 — All rights reserved
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7.6 Test pieces and test specimens
7.6.1 General
In 7.6.2 to 7.6.5 details of the type, dimensions and preparation of test pieces and test specimens are given. In
addition, the requirements for mechanical tests are indicated.
7.6.2 Butt weld in plate

When radiographic examination is used, the whole inspection length of the weld in the test pieces shall be
radiographed in the as-welded condition in accordance with EN 1435 using class B technique.

Wh ; ; t

spetimen and one face fracture test specimen shall be tested. The inspection length of the test specimen shall
be 3 50 mm. The specimen preparation, types of notch profiles and methods of fracture shall be in-agcordance
with| EN 1320.

When transverse bend testing is used for plate thickness = 3 mm, two root bend test specimens and {wo face
beng test specimens shall be tested in accordance with EN 910. The diameter of the former or the inner roller
shall be 12t and the bending angle of at least 120°.

14 © 1SO 2001 — All rights reserved
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Dimensions in millimetres

=2

=500
25 25
/4
/
3
7a) Sectioning into an even-numbered 7b) Preparation
quanitity of test specimens
L € =
{ AVA ]
] : :
7c)|Fracture testing, face side 7d) Fracture testing, root side
Key
& |nspection length of thé.test piece
®  [nspection length-of the test specimen
NOTE Figure h)-shows the notch profile g according to
EN|1320.
Figure 7 - Preparation and fracture testing of test specimens for a butt weld in plate

7.6.3 Fillet weld on plate

For fracture tests according to EN 1320 the test piece can be cut, if necessary, into several test specimens (see

Figure 7a)). Each test specimen shall be positioned for breaking as shown in Figure 7d), and examined after
fracture.

When macroscopic examination is used, at least four test specimens shall be taken equally spaced in the
inspection length. Macroscopic tests shall be carried out in accordance with EN 1321.
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Dimensions in millimetres

/0N

N

8a) Inspection length of fillet welds 8b) Fracture-testing (The fillet weld may| be
notched, if necessary)
Key

inspection length of the test piece

Figure 8 - Preparation and fracture testing -0f‘test specimens for a fillet weld on plate

7.6.4 Lap weld in pipe or plate

When radiographic examination is used, the inspection length of the weld in the test piece shall be rafliographed
in the as-welded condition in accordancge with EN 1435 except where double wall technique is necesdary, using
class B technique.

Prior to testing, the average throat thickness and total fillet weld test length shall be measured. Root genetration
is disregarded for throat thickness? The weld area in shear is calculated by multiplying the average thijoat
thickness by the total test length.

The|specimen shall be tested in tension to failure, which shall be by shear through the test fillet weldg. The
maxXimum load is recarded.

When fracture testing according to EN 1320 is used, the full test piece inspection length shall be testgd and
prepared according to figures 9 to 11.
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Dimensions in millimetres

1
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= B = 9
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________ = D N N —
= B = 9
2 3

Flat |t

Key| \

1 Sppecimen
2 Shop weld
3 Underwaterweld

Figure 9 - Fillet weld shear strength specimen, transverse from plate

Dimensions in millimetres

oo Dymnnynnng i
3 I I SIS N
2180 290 290 2180

1

N!(((((H(((U((((’((( 133030300303003500)] g

t 2t 1t

T e T

Key
1 Shop.weld
2 Underwater weld

Figure 10 - Fillet weld shear strength specimen, longitudinal from plate
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a2

Dimensions in millimetres

Key

1 Under
vater weld

2180

2120

>180

Figure 11 - Transverse fillet weld shear test specimen from pipe

7.6.5 Fillet weld on pipe

For [fracture tests in accordance with EN 1320, the test piece shall be cut'into four or more test specirpens and
fracjured (see figure 12).

Whéen macroscopic examination according to EN 1321 is used, at least four test specimens shall be taken
equglly spaced around the pipe.
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8 Acceptanee requirements for test pieces

Tes

y 1est methods according 1o
accordance with prEN 1SO 5817. A diver-welder is approved if the imperfections in the test piece are within the
specified limits of level B in prEN ISO 5817, except for imperfection types as follows — excess weld metal,

excessive convexity, excessive throat thickness, for which level C shall apply.

Figured2>< Preparation and fracture testing of test specimens for a fillet weld on pipe

pieces shall be assessed according to the acceptance requirements specified for relevant types of imperfec-

tion$.CAfull explanation of these imperfections is given in EN ISO 6520-1. The acceptance requiremets for
impe_t_ﬁtﬂ'rrhmﬁ_rﬂw_mﬂn_r_ﬂw—ﬂ_b_'lr ections foun IS Standard shall, unless otherwise speciiied, be assessed in

If the imperfections in the diver-welder's test piece exceed the permitted maximum specified, then the diver-
welder shall not be approved.

Reference should also be made to the corresponding acceptance level for non-destructive examination. Specified
procedures shall be used for all destructive and non-destructive examinations.

18
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9 Re-tests

If any test piece fails to comply with the requirements of this standard, the diver-welder shall produce a new test
piece.

If it is established that failure is attributed to the diver-welder's lack of skill, the diver-welder shall be regarded as
incapable of complying with the requirements of this standard without further training before re-testing.

If it is established that failure is due to metallurgical or other extraneous causes and cannot be directly attributed
to the diver-welder's lack of skill, an additional test or additional specimens are required in order to assess the
quality and integrity of the new test material and/or new test conditions.

10 Period of validity

10.11nitial nlnlnrn\lnl

The [validity of the diver-welder's approval begins from the date when all the required tests are satisfagtorily
completed. This date may be different to the date of issue marked on the certificate.

A diyer-welder's approval shall remain valid for a period of two years providing that the relevant certifi¢ate is
signed at six month intervals by the employer/co-ordinator and that all the following conditions are fulfijled:

d) The diver-welder shall be engaged with reasonable continuity on welding work/within the curren{ range of
gdpproval. An interruption for a period no longer than three months is permitted.

) There shall be no specific reason to question the diver-welder's skill and-knowledge.

If anly of these conditions are not fulfilled, the approval shall be cancelled.

10.2 Prolongation

The [validity of the approval on the certificate may be prolonged for a further period of two years, withifp the
original range of approval, provided each of the following conditions as well as the conditions accordirng to 10.1
are {ulfilled:

d) the production welds made by the diver-welder are of the required quality;

) records of all tests according to table 6, half yeafly documented, shall be maintained on file with| the diver
welder approval certificate.

The|examiner or examining body shall verifysx¢compliance with the above conditions and sign the prolongation of
the dliver-welder's approval test certificate:

11 (Certificate

It shiall be verified that the diver-welder has passed the performance approval test. All relevant test copditions
shal| be recorded on the cetrtificate. If the diver-welder fails any of the prescribed tests, no certificate shall be
issued.

The|certificate shall belissued under the sole responsibility of the examiner or examining body and shall contain
all t:re information detailed in Annex A. The format of Annex A is recommended to be used as the diveér-welder's
appfoval test cettificate.

If any other form of diver-welder's approval test certificate is used, it shall contain the information requjred in
Annex A. Fhe manufacturer's pWPS or WPS as shown in EN 288-2 shall give information about matefials,
welding”positions, processes and range of approval etc. in accordance with this standard.

The
French, German).

5 (English,

The practical test and the examination of job knowledge (see Annex B) shall be designated by "Accepted” or "Not
tested".

Each change of the essential variables for the approval testing beyond the permitted ranges requires a new test
and a new approval certificate.
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