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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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bportation systems.

dition cancels and replaces the ‘third edition (ISO 3183:2012), which has been techn
50 incorporates the Amendment (ISO 3183:2012/Amd.1:2017).

nt supplements API Spee 5L, 46th edition (2018).

| requirements of this document and API Spec 5L used to be identical (except fi
\nnex M in the ISO\publication). In the meantime API Spec 5L has been technically r¢
L, 46th edition{2018). The purpose of this document is to bring it up to date, by refere
dition of APISpec 5L and including supplementary content.

inges compared to the previous edition are as follows:

1 changes now incorporated by normative reference to API Spec 5L have been made
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API Sped

S5Lsubclauses addressing

weld seams (API Spec 5L, 8.8.2 clarifies heat treatment),

end squareness (API Spec 5L, 9.12.6 defined in detail),

impact test pieces (API Spec 5L, Table 22 test piece size table corrected),

welded jointers (API Spec 5L, Annex M fit up and geometry, marking & NDT addressed),

plastic strain capacity, and

tolerances for straightness (API Spec 5L, 9.11.3.4b and ].6.4 pipe end tolerances tightened),

location of hardness tests (API Spec 5L, Figures H.1 and ]J.1 weld centre line for HFW detailed),

a new annex N has been added for PSL 2 pipe ordered for applications requiring longitudinal
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— changes on order of annexes.

— Annex M of the previous edition of this document, i.e. ISO 3183:2012/Amd 1:2017, for PSL 2 pipe
ordered for European onshore natural gas transmission pipelines, is now provided as Annex A.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document was originally developed by harmonizing the requirements of API Spec 5L, 44th edition
(2007) and the second edition of this document, i.e. ISO 3183:2007. This continued to be the case for
the third edition of this document, i.e. ISO 3183:2012 and API Spec 5L, 45th edition (2012), in which
clarification and additional technical requirements were added.
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Petroleum and natural gas industries — Steel pipe for

pip

1 S

eline transportation systems

cope

This document specifies requlrements for the manufacture of two product spec1f1cat10n levels (PSL

petro

eum and natural gas mdustrles

systems in the

This document supplements API Spec 5L, 46th edition (2018), the requirements of which are applicable

with 1

This (

2 N

The ff
const|
undaf

[SO 11
[SO 2
ISO 5
ISO 6
ISO 9

ISO 1
seaml

ISO 1
testin
of lon

ISO 1
of wel

[SO1

he exceptions specified in this document.

locument is not applicable to cast pipe.

ormative references

bllowing documents are referred to in the text in such a“way that some or all of
tutes requirements of this document. For dated referénces, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

L8-1, Metallic materials — Charpy pendulum impact‘test — Part 1: Test method

h66-1, Steel — Conversion of elongation values-<* Part 1: Carbon and low alloy steels

| 73, Destructive tests on welds in metallicimaterials — Bend tests

B92-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperatu
/12, Non-destructive testing — Qualification and certification of NDT personnel

£0893-2:2011, Non-destructive' testing of steel tubes — Part 2: Automated eddy curr
ess and welded (except stibimerged arc-welded) steel tubes for the detection of imperfect

D893-3:2011, Non-destructive testing of steel tubes — Part 3: Automated full periphera
g of seamless and:wélded (except submerged arc-welded) ferromagnetic steel tubes for
pitudinal and /or transverse imperfections

D893-6:2019, Non-destructive testing of steel tubes — Part 6: Radiographic testing of t
ded steehtubes for the detection of imperfections

their content
applies. For
ents) applies.

e

bnt testing of
ions

[ flux leakage
the detection

he weld seam

D893-7:2019, Non-destructive testing of steel tubes — Part 7: Digital radiographic testi

seam

prldpd steel fuhpcfnr the detection nfimpprfprrinnq

ilzg of the weld

ISO 10893-8:2011, Non-destructive testing of steel tubes — Part 8: Automated ultrasonic testing of

seaml

ess and welded steel tubes for the detection of laminar imperfections

ISO 10893-9:2011, Non-destructive testing of steel tubes — Part 9: Automated ultrasonic testing for the
detection of laminar imperfections in strip/plate used for the manufacture of welded steel tubes

[SO 10893-10:2011, Non-destructive testing of steel tubes — Part 10: Automated full peripheral ultrasonic
testing of seamless and welded (except submerged arc-welded) steel tubes for the detection of longitudinal

and/o

r transverse imperfections

ISO 10893-11:2011, Non-destructive testing of steel tubes — Part 11: Automated ultrasonic testing of the
weld seam of welded steel tubes for the detection of longitudinal and/or transverse imperfections

ISO 11484, Steel products — Employer's qualification system for non-destructive testing (NDT) personnel
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ISO 19232-1, Non-destructive testing — Image quality of radiographs — Part 1: Determination of the
image quality value using wire-type image quality indicators

EN 10204, Metallic products — Types of inspection documents

EN 10168, Steel products — Inspection documents — List of information and description

API Spec 5L, 46th edition (2018), Specification for Line Pipe

3 Terms and definitions

th

For the pur

(2018) apply.

ol o | dndel. b= o . o - - - ADL _C L AL
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ISO and IEC naintain terminological databases for use in standardization at the following.addres

— ISO Onli
— IECElec

he browsing platform: available at https://www.iso.org/obp

ropedia: available at http://www.electropedia.org/

4 Supplements to API Spec 5L, 46 edition (2018)

4.1 Gener

The requiret]
exceptions sj

Pipe manufa
in accordanc
both standat

4.2 PSL2

Annex A shd
pipelines.
4.3 Inforry

In addition t
manufacture

a) confirm:

b) marking

al requirements

hents specified in API Spec 5L, 46th edition (2018} shall apply, with the supplement
pecified in 4.2 to 4.4.

ctured in accordance with this document caribe named “ISO 3183 pipe” and may be m
e with 4.4.2. If no exceptions to API Spec 5L are taken and the pipe therefore confor

pipe for European onshore nhatural gas transmission pipelines

11l be applied for PSL 2 pipe* ordered for European onshore natural gas transm

nation to be supplied by the purchaser

the requirenents of API Spec 5L, 46th edition (2018), Clause 7, the purchase order fo
d according to this document shall also include the following information:

htion if:Axinex A of this document, i.e. ISO 3183:2019, is applicable;

requirements according to 4.4.

ds, the pipe can be named “API 5L pipe*:and may be marked in accordance with 4.4.3|.

lition

bES:

s and

arked
ms to

ssion

Ir pipe

4.4 Marking

4.4.1 General

The requirements specified in API Spec 5L, 46th edition (2018) shall apply together with the exceptions
specified in 4.4.2 to 4.4.3.

This document describes two marking options (see 4.4.2 and 4.4.3). Additional markings, as desired
by the manufacturer or as specified in the purchase order, may be applied, provided that they do not
interrupt the sequence of the required markings per 4.4.2 or 4.4.3. If additional markings are used,
these markings shall be located after the end of the required marking sequence or as a separate marking

at some othe

r location on the pipe.

© ISO 2019 - All rights reserved
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4.4.2 Pipe marked asISO 3183

Pipe markings for “ISO 3183 pipe” shall include the following information, as applicable:
a)
b)

Name or mark of the manufacturer of the pipe (X).

“ISO 3183” shall be marked if the product is in conformance with this document.

Products in

conformance with multiple compatible standards may be marked with the name of each standard.
If Annex A is applicable and certification to API Spec 5L is required, then it is advised to review the

requirements of the body of Annex A with the body of API Spec 5L to ensure that all r
are met.

pecified outside diameter.
pecified wall thickness.

feel grade (steel name) as detailed in API Spec 5L, 46th edition (2018), Tables’1, H.1, |
able A.1 of this document, whichever is applicable. If agreed, both corresponding SI g
rades may be marked on the pipe with the corresponding steel grade marked immg
e order item steel grade. Where Annex A is specified, the steel @sade includes th
own in Tables A.1 and A.2.

S
S
S
T
g
t
S

equirements

1 or N.1, and
nd USC steel
diately after
b suffix E, as

ition (2018),

nnex G is applicable (see API Spec 5L, 46th edition (2018);)G+5.1 and see Examples 7 and 8 below).

g) pe of pipe [see API Spec 5L, 46th edition (2018), Table2].

h) ark of the purchaser's inspection representative(Y), if applicable.

i) n identification number (Z), which permits>the correlation of the product or delivery unit (e.g.
bundled pipe) with the related inspection document, if applicable.

j)  Iff the specified hydrostatic test pressure is higher than the test pressure specified in API Spec
5L, 46th edition (2018), Table 24 ox-Fdble 25 as applicable, or if it exceeds the pressures stated in

PI Spec 5L, 46th edition (2018),\nbtes a, b, or ¢ in Table 26 if applicable, the word TESTED shall

be marked at the end of the marking immediately followed by the specified test prgssure MPa if
ordered to SI units or in psiif'ordered to USC units.

EXAMPLE1  For Sl units: X1S03183 508 12,7 L360M PSL 2 SAWL Y Z.

EXAMPLE 2 For USC uhits: X ISO 3183 20 0.500 X52M PSL 2 SAWLY Z.

EXAMPLE 3  If pipe‘also meets the requirements of compatible standard ABC (inserted as agreed), for SI units:

X1SO B183/ABC 508:12,7 L360M PSL 2 SAWLY Z.

If'pipe also meets the requirements of compatible standard ABC (inserted as ag
[SO'3183/ABC 20 0.500 X52M PSL 2 SAWL Y Z.

reed), for USC

If hydrotest pressure differs from the standard pressure for SI units tested

to 17,5 MPa:

X1S0 3183508 12,7 L360M PSL 2 SAWL Y Z TESTED 17,5.

EXAMPLE 6  If hydrotest pressure differs from the standard pressure, for USC units tested
X1S0 3183 20 0.500 X52M PSL 2 SAWL Y Z TESTED 2540.

EXAMPLE 7  For SI units with both corresponding steel grades marked and application of API
edition (2018), Annex G indicated: X ISO 3183 508 12,7 L360M X52M PSL2G SAWL Y Z.

EXAMPLE8  For USC units with both corresponding steel grades marked and application of
Annex G indicated: X ISO 3183 20 0.500 X52M L360M PSL2G SAWL Y Z.

EXAMPLE 9
for SI units: X 1SO 3183/ABC 508 12,7 L360ME PSL 2 SAWL Y Z.

EXAMPLE 10
for USC units: X ISO 3183/ABC 20 0.500 X52ME PSL 2 SAWLY Z.

© IS0 2019 - All rights reserved
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NOTE For specified outside diameter markings in USC units, it is not necessary to include the ending zero
digits to the right of the decimal sign.

4.4.3 Pipe marked as API 5L (with monogram option) and the additional marking of

“ISO 3183~

The additional marking of “ISO 3183” to API 5L marking shall be in accordance with API Spec 5L, 46th
edition (2018), 11.2 and 11.1.4. This marking shall be as illustrated in Examples 1 to 4 below.

If dual certification with Annex A is required, pipe shall meet the requirements of both standards. It is
advised to review the requirements of Annex A with the requirements of API Spec 5L to ensure that all

requirement

aremet

EXAMPLE 1
12.7 L360M P

EXAMPLE 2
0.500 X52M P

EXAMPLE 3
SAWLY Z ISO

EXAMPLE 4
PSL2 SAWLY

For SI units where Annex A is not specified: X API Spec 5L-#### (API) (MO-YR)/ISQ 31§
5L 2 SAWLY Z.

For USC units where Annex A is not specified: X API Spec 5L-#### (API) (MO-¥R)/ISO 31
5L 2 SAWLY Z.

For SI units, where Annex A is specified: X API Spec 5L-#### (API) (MOfYR)'508 12.7 L360M
3183 L360ME

For USC units, where Annex A is specified: X API Spec 5L-#### (API) (MO-YR) 20 0.500
/. 1S0 3183 X52ME

3508

83 20

[ PSL2

X52M

© ISO 2019 - All rights reserved
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Annex A
(normative)

PSL 2 pipe ordered for European onshore natural gas transmission

A1l

This gnnex specifies additional provisions that apply for API 5L PSL 2 pipe for European’ ons
gas trjansmission pipelines. The chemical elements of the composition could be outside the
Spec $L and therefore ISO 3183 pipe in accordance with this annex conforms te.JSO 3183 o
gradd designation concludes with the letter “E”.

NOTE The chemistry limits in this annex could be different than those in APDSpec 5L. Users of
are cajitioned that pipe manufactured with chemistry not in accordance with API Spec 5L, cannot
conforming with API Spec 5L.

A2

In addlition to specifying API Spec 5L, 46th edition (2018), 7.1 items a) to g) and 7.2 item
purchaser shall specify in the purchase order which*of the following provisions apply fo
order]item:

a)

b)

pipelines

General

Additional information to be supplied by the purchaser

items that are subject to mandatory agreement, if applicable:

1) chemical composition for pipe witht > 25,0 mm (0.984 in) (see A.4.1.2);
2) carbon equivalent limit for Grades L415NE (X60NE) and L555QE (X80QE) (see Tal
3) tensile properties for pipe with ¢t > 25,0 mm (0.984 in) (see A.4.2.1);
4) minimum average-€V.N energy (see A.4.4.1);
5

diameter andeut=of-roundness tolerances for the ends of SMLS pipe with ¢t > 25,0 nj
(see Table A.3,-footnote b);

6) diameter~and out-of-roundness tolerances for pipe with D > 1 422 mm (56,
TableA3);

7)) ftype of inspection certificate (see A.7.1.1);

hore natural
limits of API
nly. The steel

this document
be certified as

5 a) to ¢), the
" the specific

ble A.1);

hm (0.984 in)

000 in) (see

8) party issuing the inspection certificate (see A.7.1.1);

items that apply as prescribed, unless otherwise agreed:

1) steel casting method for coil or plate used for the manufacture of welded pipe (see A.3.3.2.1);

2) application of diameter tolerance to the outside diameter for pipe with D = 610 mm (24.000 in)

(see Table A.3, footnote d);
3) timing of NDT of HFW weld seam with outside diameter D < 219,1 mm (8.625 in) (

© IS0 2019 - All rights reserved
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4) timing of NDT of full body seamless pipe (see A.7.5.3);

c) items thatapply, if agreed:

1) approval of the quality system (see A.3.1);

2) manufacturing procedure qualification [see A.3.1 and API Spec 5L), Annex BJ;

3) another steelmaking process (see A.3.2);

4) supply of helical seam pipe containing coil/plate end welds (see A.3.3.2.3);

5) chen

nical compasition limits (QPP Tahle A 1 footnotesa fand })

6) tem]
7) temj

8) use
D=1

9) pipe
10) hard
11) orie

12) ultr3
2,5,

13) flux

14) flux
Tabl

15) altet
imp

16) use
K.5.

17) radi
long

18) use
19) use

perature for the CVN impact test for the pipe body (see A.4.4.1);

pf inside diameter to determine diameter and out-of-roundness tolerances for pipe
19,1 mm (8.625 in) (see Table A.3, footnote c);

body DWT testing frequency (see A.7.2 and Table A.7);

ness testing frequency (see A.7.2 and Table A.7);

htation of tensile test piece (see Table A.8, footnote c);

6,8,9);
leakage testing for longitudinal imperfections‘in seamless pipe (see Table A.10);

leakage, or eddy current testing for)longitudinal imperfections in HFW pipd
e A.10);

brfections (see Table A.10);

f fixed-depth notches forlequipment standardization [see API Spec 5L, 46th edition (2
.1 )]

bgraphic inspection/of the pipe ends (non-inspected pipe ends) and repaired are
itudinal impecfections [see Table A.10 and API Spec 5L, 46th edition (2018), K.5.3 a)];

pf hole penetrameter instead of ISO wire penetrameter (see A.7.5.6.2);

bf digital'radiographic inspection (see A.7.5.6.3).

perature for the CVN impact test for the pipe weld and heat affected zone (see A’4.4.2));

with

isonic inspection for laminar imperfections of pipe body and ends (see Table A.10, nuimbers

(see

nate acceptance level for ultrasonic (U2) or flux leakage (F2) testing of longitudinal

018),

dS on

A.3 Man

A.3.1 Man

£ ' :
IAllUul 1iig

ufacturing procedure

The pipe manufacturer and the stockist, where products are supplied through a stockist, shall operate
a quality system. If agreed, the quality system shall be approved by the purchaser.

NOTE The term “stockist” is equivalent to, and interchangeable with, the term “distributor”.

If agreed, the manufacturing procedure shall be qualified in accordance with API Spec 5L, 46th edition
(2018), Annex B.

© ISO 2019 - All rights reserved
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A.3.2 Steel making

The steel shall be made to a clean steel practice, using either the basic oxygen steel-making process or
the electric-arc furnace steel-making process, and shall be fully killed and be made according to fine

grain practice.

Other steelmaking processes may be used by agreement.

A.3.3 Pipe manufacturing

A.3.3.1 SMLS pipe

SMLS|pipe shall be manufactured from continuously (strand) cast or ingot steel. If the'py
finishing followed by normalizing (N) or quench and tempering (Q) is used, this shall,be
inspertion document. The as-rolled (R) pipe forming processes as described in APl Spéec 5L
(2019), Table 3, shall not be used.

A.3.3|12 Welded pipe

A.3.3]2.1 Unless otherwise agreed, coil and plate used for the manufacture of welded
rolled from continuously (strand) cast or pressure cast slabs. The pipe shall be SAWH, S
COWI, or HFW in the N or M delivery conditions only as described in API Spec 5L, 46th ed
Table|3.

For HFW pipe from hot-rolled coil, the pipe forming process 'cold forming followed by therm
forming' as described in API Spec 5L, 46th edition (2048), Table 3, shall not be used.

A.3.3]2.2 For HFW pipe, the abutting edges ofithe coil or plate shall be sheared, milled
beforg welding such that the edges are clean,and free of damage.

A.3.3]2.3 If agreed, for helical seam pipe made from coil or plate, pipe containing coil /pla
may he delivered, provided that such welds are located at least 300 mm (11.8 in) from the
such velds have been subjected.torthe same non-destructive testing that is required in A
plate pdges and welds.

A.4 (Acceptance criteria

A.4.1] Chemicalcomposition

A.4.1]1 Forpipe with ¢t < 25,0 mm (0.984 in), the chemical composition for standard gr

ocess of cold
stated in the
46th edition

pipe shall be
AWL, COWH,
ition (2018),

omechanical

or machined

te end welds
pipe end and
.7.5 for coil/

hdes shall be

as given jn‘Table A.1. Intermediate grades are not allowed. The steel name shall be as given in Table A.1

and cpusists of an alphanumeric designation that identifies the strength level, followed by

a suffix that

consistsofatetter (N, Qor M thatidentifres the detivery comditiomrandasecomdtetter {E )t
the pipe as manufactured to the requirements of this annex.

© IS0 2019 - All rights reserved
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A.4.1.2 For pipe with t > 25,0 mm (0.984 in), the chemical composition shall be as agreed, with the
requirements given in Table A.1 being amended as appropriate.

Table A.1 — Chemical composition for pipe with ¢t < 25,0 mm (0.984 in)

Steel grade Mass fraction, based (l;pon h_eat and product analyses? Carbor; equivalent¢
© maximum % max
c | si [Mn®| P | s | Vv | Nb | Ti |Other| CEyy | CEpey
Seamless and welded pipe
L245NE or BNE 0,18 | 0,40 | 1,20 | 0,025 |0,015| — — — d 0,42 0,25
L290NE or X4ZNE T 0,19 0,40 1,200,025 70,015 0,06 0,05 (VAVE: o 0,42 0125
L360NE or X§2NE | 0,22 | 0,45 | 1,40 | 0,025 | 0,015 | 0,10 | 0,05 | 0,04 de 0,43 0[25
L415NE or X4ONE | 0,23 | 0,45 | 1,40/ | 0,025 | 0,015 | 0,10) | 0,05 | 0,04) | def |AsagreedAsagreed
Seamless pipe
L360QE or X42QE | 0,18 | 0,45 | 1,50 | 0,025 | 0,015 | 0,05 | 0,05 | 0,04 d 0,42 0[25
L415QE or X40QE | 0,18 | 0,45 | 1,70 | 0,025 | 0,015 | 0,09 | 0,06 | 0,05 def 0,43 0[25
L450QE or X45QE | 0,18 | 0,45 | 1,70 | 0,025 | 0,015 | 0,10 | 0,06 | 0,07 diesf 0,43 0[25
L485QE or X10QE | 0,18 | 0,45 | 1,80 | 0,025 | 0,015 | 0,11 | 0,06 | 0,07 def 0,43 0[25
L555QE or X40QE | 0,18 0,45 1,90 | 0,025 | 0,015 | 0,11 0,07 | 0,07 ¢8 |Asagreed|Asapreed
Welded pipe
L245ME or BME 0,18 | 0,45 | 1,20 | 0,025 | 0,015 | 0,05 | 0,05 - d 0,40 0[25
L290ME or X42ME| 0,18 | 0,45 | 1,30 | 0,025 | 0,015 | 0,05 4~0;05 - d 0,40 0[25
L360ME or X$2ME| 0,18 | 0,45 | 1,40 | 0,025 | 0,015 | 0,06\ | 0,06 | 0,05 d 0,41 0[25
L415ME or X¢OME| 0,12) | 0,45 | 1,60 | 0,025 | 0,015 | \0;09 | 0,08 | 0,07 eh 0,42 0[25
L450ME or X¢5ME| 0,12) | 0,45 | 1,60 | 0,025 | 0,015) 0,09 | 0,081 | 0,07 eh 0,43 0[25
L485ME or XfOME| 0,12) | 0,45 | 1,70 | 0,025 | 0,015 | 0,11 | 0,08' | 0,07 eh 0,43 0[25
L555ME or X§0ME| 0,12) | 0,45 | 1,80 | 0,025 [*0,015 | 0,11 | 0,08' | 0,07 eh 0,43 025

a2 Elements not mentioned in this table shall not be.added intentionally without purchaser's approval except for eleinents
that may be added for deoxidation and finishing'ofithe heat.

b For each rpduction of 0,01 % below thé¢ specified maximum for C, an increase of 0,05 % above the specified mayimum
for Mn is perm|ssible, up to a maximum ncréase of 0,20 %.

¢ Based upop product analysis [see-API Spec 5L, 46th edition (2018)], 9.2.4 and 9.2.5). The CE};yy limits apply if C> (,12 %
and the CEp_,, limits apply if C < 0,02:%.

40,015 % <|Aliya < 0,060 %3 N4 0,012 %; Al/N = 2:1, Cu < 0,25 %; Ni < 0,30 %; Cr < 0,30 %; Mo < 0,10 %.
€ V+Nb+Tj<0,15%.

f Ifagreed, Mo < 0,35%.

g 0,015 % <[ALg5.£ 0,060 %; N < 0,012 %; Al/N = 2:1, Cu < 0,25 %; Ni < 0,60 %; Cr < 0,50 %; Mo < 0,50 %.
b 0,015 % <Alsry
I Use of higher Nb levels shall meet the following formula: Nb + C < 0,20 %.

<00600% N<0012 0 AII/N 22:1 Cus<0509% Ni<0500% Cr<0300:Mo< (0350

J Unless otherwise agreed.
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A.4.2 Tensile properties

A.4.2.1 The tensile properties shall be as given in Table A.2. For pipe with ¢t > 25,0 mm (0.984 in) up
to 40 mm (1.575 in), the tensile properties shall be as agreed, with the requirements given in Table A.2
being amended as appropriate.

Table A.2 — Requirements for the results of tensile test £ < 25,0 mm (0.984 in)

Weld seam
Pipe body of SMLS and welded pipes S(XV]\{II;‘;V&
COW pipes
Steel grade Yield strength Tensile strength Ratio Elongatio- Tensile
Rio s R, Ry 5/Rp ng strength
MPa (psi) MPa (psi) Ag R,
% MPa (psi)
min max min max max min min
245 440 415 655 415
L245NEorBNE | 357500y | (63800) | (60200) | (95000) 030 22 (60 200)
245 440 415 655 415
L245SMEor BME | 357500y | (63800) | (60200) | (95000) 0,85 22 (60 200)
L290NE or X42NE 290 440 415 655 085 21 415
L290ME or X42ME| (42 100) (63800) (60 200) (95000) ’ (60 200)
L360NE or X52NE 360 510 460 760 085 20 460
L360ME or X52ME| (52 200) (74 000) (66 700) < (110 200) ’ (66 700)
360 510 460 760 460
L36ORE orX52QE | 55200y | (74000) | (66700) | (110200) | 88 20 (66 700)
L415NE or X60NE 415 565 520 760 085 18 520
L415ME or X60ME| (60 200) (81900) (75400) | (110 200) ’ (75 400)
415 565 520 760 520
L415QE or X60QE | - (g5 200) | (81900) | (75400) | (110200) | 88 18 (75 400)
450 570 535 760 535
L450RE orX65QE | - (55300) |(82700) | (77600) | (110200) | @20 18 (77 600)
450 570 535 760 535
L450ME or X65ME| - (o520 1 (82700) | (77600) | (110200) |  ©87 18 (77 600)
L485QE or X70QE 485 605 570 760 0.90 18 570
L485ME or X70ME| (707300) (92 100) (82700) | (110200) ’ (82 700)
L555QE or X80QE 555 675 625 825 090 18 625
L555ME or X8QME| (79 800) (97 900) (90600) | (110200) ’ (90 600)
a  These values apply to transverse test pieces taken from the pipe body. When longitudinal test pieces pre tested [see
API Sjec 51, 46th edition (2018), Table 20], the values of elongation shall be 2 units higher.

A.4.3 Hydrostatic test

Each length of pipe shall withstand the test without showing leakage or visible deformation.

A.4.4 CVN impact test

A.4.4.1 Pipe body

The minimum average (set of three test pieces) CVN energy for the pipe body shall be in accordance with
API Spec 5L, 46th edition (2018), Table G.1 or Table G.2 as specified by the purchaser. Single values of
the CVN energy shall be at minimum 75 % of the minimum specified mean value. The test temperature
shall be 0 °C (32 °F), or if agreed a lower test temperature.
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If no transverse test pieces can be obtained, see A.7.3.3, longitudinal test pieces shall be tested. The
required absorbed energy for longitudinal test pieces shall be 50 % higher than the specified energy for
transverse test pieces.

A.4.4.2 Pipe weld and heat affected zone

The minimum average (set of three test pieces) absorbed energy for pipe weld and heat affected
zone, based upon full-size test pieces and a test temperature of 0 °C (32 °F), or if agreed a lower test
temperature, shall be 40 ] (30 ft-1bf).

neocfor dianmaoator sauall thicl-nnacce langth and citraighinncc
IICOC O 1V “lulll\y‘-\yl’ YWAdil LIIIVIZAIIC OO, l‘rllslll, Al oLl ulsll‘ll\wao

A.5 Toler

A.5.1 Exce
shall be with

bt as allowed by API Spec 5L, 46th edition (2018), C.2.3, the diameter and out-ef*rounidness
n the tolerances given in in Table A.3.

Table A.3 — Tolerances for diameter and out-of-roundness

. Di 1 a Out-of-roundness
Spec]fled out- l1ameter tolerances tolerances®¢
side diameter ) )
mm (in) mm (in)
D Pipe except the end Pipe end Pipe except | Pipe endbc
mm (in) SMLS pipe | Welded pipe | SMLS pipeP | Welded pipe the end
<60,3 (2.37p) +0,5 (0.020) Included in diameter tolerance
+0,5 (0.020) |or 1_0,007 5.D, +0,5 (0.020) 580,005 D
or £0,007 5 D, | whichever is . .
260,3 (2.375)) to hich : h (whichever isthe greater) but
whicheveris | the greater, . £41.6 (0.063 0,02 D 0,015(D
610 (24.00p) the greater |but maximum maximurof +1,6 (0.063)
of £3,0 (0.125)
0,015 D, 0,01 D,
4£0.005 D. but but maximum | but maximum
x u d
>610 (24.00)) to A d d of 15 (0.6), for | of 13 (0.3), for
1422 (56.040) +0,01D TZ)({)lr(r(l)ulrg(;))f +2,0 (0.079)4 | £1,6 (0.063) D/t<75 D/t< V5
A ¢ 0,02 D for 0,015 [ for
D/t>75 D/t>V5
>1 422 (56.0p0) As agreed As agreedd As agreedd
a2  The pipe end includes a lengthlof 100 mm (4.0 in) at each of the pipe extremities.
b For SMLS pipe, the tolerances.apply for t < 25,0 mm (0.984 in) and the tolerances for heavier wall pipe shall be as agreed.
¢ Subject topgreement,-the diameter tolerance may be applied to the inside diameter for D = 219,1 mm (8.625 in).
d  Unless otherwise agieed, the diameter tolerance applies to the inside diameter.
¢ When the fliarheter tolerance is applied to the inside diameter, the inside diameter shall also be the basis for the put-of-
roundness reqpiréments.
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A.5.2 The wall thickness shall be within the tolerances given in Table A.4.
Table A.4 — Tolerances for wall thickness
Wall th;ckness Tolerances?
mm (in) mm (in)
SMLS pipeP
0,6 (0.024)
<4,0 (0.157)
-0,5(0.020)
+0,150 t
>4,0 (0.157) to <25,0 (0.984)
-0,125¢t
+3,7 (0.146) or +0,1 t, whichever is the greater
225,0 (0.984)
-3,0 (0.120) or -0,1 ¢, whichever is the greater
Welded pipecd
<10,0 (0.394) +0,5 (0.020)
+0,1t¢t
>10,0 (0.394) to <15,0 (0.591)
-0,05t
+1,5 (0.060)
>15,0 (0.591) to <20,0 (0.787)
-0,05t
+1,5 (0.060)
>20,0 (0.787)
-1,0 (0.039)
a  Iffthe purchase order specifies a minus tolerance foy wall thickness smaller than the applicable value given in this table,
the plys tolerance for wall thickness shall be increased by an amount sufficient to maintain the applicable tolerance range.
b For pipe with D = 355,6 mm (14.000 in) and\¢= 25,0 mm (0.984 in), the wall-thickness tolerance locally may exceed the
plus tplerance for wall thickness by an additional 0,05 ¢, provided that the plus tolerance for mass [see AHI Spec 5L, 46th
editiop (2018), 9.14] is not exceeded.
¢ The plus tolerance for wall thickiress does not apply to the weld area.
d  S¢e API Spec 5L, 46th edition (2018), 9.13.2 for additional restrictions.
A.5.3| The out-of-squareness, measured as shown in API Spec 5L, 46th edition (2018), Fjgure 3, shall
not exceed

a 1
b) 0

0 mm (0,040-in) for outside diameters D < 219,1 mm (8.625 in), or

005 P,but a maximum of 1,6 mm (0.063 in) for outside diameters D > 219,1 mm (8.62

5 in).

A.6

A.6.1

lolerances 1or the weld seam

Radial offset of coil/plate edges

For SAW and COW pipe, the inside and outside radial offsets of the coil/plate edges [see API Spec 5L,
46th edition (2018), Figure 4 b) or Figure 4 c)] shall not exceed the applicable value given in Table A.5.

© IS0 2019 - All rights reserved
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Table A.5 — Maximum permissible radial offset for SAW and COW pipe

Specified wall thickness

Maximum permissible radial offset?

t
mm (in) mm (in)
<10,0 (0.394) 1,0 (0.039)
>10,0 (0.394) to 20,0 (0.787) 0,1t
>20,0 (0.787) 2,0 (0.079)

a2  These limits apply also to coil/plate end welds.

A.6.2 Weldftasitrof HFWpipe

The inside flash shall not extend above the contour of the pipe by more than 0,3 mm (0.012Gn) +

to a maximum of 1,5 mm (0.060 in).

A.6.3 Maxjmum height of the weld beads

0,05t

Height of thelweld beads of SAW and COW pipe shall not exceed the applicable ¥alite given in Tabl¢ A.6.
Table A.6 —| Maximum permissible weld bead height for SAW and COW pipe (except at pipe £nds)
Specified wall thickness Weld bead_ height
mm (in)
t max
mm (in) inside outside
<15 (0.590) 3,0 (0.120) 3,0 (0.120)
>15 (0.590) 3,0 (0.120) 4,0 (0.157)

A.7 Inspection

A.7.1 Inspection certificate

A.7.1.1 Conformance to the requirements of the purchase order shall be checked for produfts in

accordance with this annex by specific inspection.

The purchaspr shall specify-the required type of inspection certificate (3.1 or 3.2) in accordance¢ with

EN 10204 [sqe API Spec 50,46th edition (2018), 10.1].

If an inspectjon certificate 3.2 is specified, the purchaser shall notify the manufacturer of the nanje and
address of the orgahization or person who is to carry out the inspection and to produce the inspéction
certificate. Iy shall also be agreed which party shall issue the certificate.

A.7.1.2 The inspection certificate shall include, in accordance with EN 10168, the following codes and

information:

— A commercial transactions and parties involved;

— B description of products to which the inspection certificate applies;

— C01toCO2 location of sample, direction of the test piece and, if applicable, testing tem-
perature;

— C10to C29 tensile test;

— C40to C43 impact test and, if applicable, DWT test;

12
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C50 to C69 bend or flattening test;

C71 to C92 cast analysis and product analysis;

D01

D02 to D99 non-destructive testing and hydrostatic test;
Z validation.

ically modified in Table A.7.

Fequency of inspection shall be as given in API Spec 5L, 46th edition (2018), Table

Table A.7 — Inspection frequency

marking and dimensional checking and verification of the surface appearance;

18, except as

No Type of inspection Type of pipe Frequency of inspdction
Once pentest unit of not mpre than 100
1 Tensile testing of the pipe body of pipe with SMLS, HFW, lerigths of pipe from the spme heat of
D <508 mm (20.000 in) SAW, or COW | steeland with the same cold-expansion
percentage?
Once per test unit of not more than 50
2 Tensile testing of the pipe body of pipe with SMLS, HEW, lengths of pipe from the spme heat of
D =508 mm (20.000 in) SAW, or'COW | steel and with the same co]d-expansion
percentage?
. . 1. . Once per test unit of not mpre than 100
Tensile testing of the.longlltudlnal or helical HFW, SAW, or | lengths of pipe from the spme heat of
3 |seam weld of welded pipe with 219,1 mm (8.62 ; .
. . cow steel and with the same cold-expansion
5in) £ D <508 mm (20.000 in) ab
percentage®
Tensile testing of the longitudinal orthelical Once per test unit of not mjore than 50
. . HFW, SAW, or | lengths of pipe from the spme heat of
4 seam weld of welded pipe with D(>,508 mm ; :
; cow steel and with the same cold-expansion
(20.000 in) b
percentage?®
5 Tensile testing of the coil/plate end weld of SAWH or Oniceep‘ilritiotioeﬂs/a %fislrﬁev}zegissggzm
SAW pipe with D 2219;1 mm (8.625 in) COWH pip crep
percentage® P
CVN impact testihg-of the pipe body of pipe .
with D < 508 mmy'(20.000 in) and specified Once per test unit of not mpre than 100
. : : th SMLS, HFW, lengths of pipe from the spme heat of
6 wall thickn€ssvas given in API Spec 5L, 46 : .
i . SAW, or COW | steel and with the same cold-expansion
edition (2018), Table 22 (transverse test piece ercentaged
oreither longitudinal test piece) P 5
CVNvimpact testing of the pipe body of pipe Once per test unit of not more than 50
7 with D 2 508 mm (20.000 in) and specified SMLS, HFW, lengths of pipe from the same heat of
wall thickness as given in API Spec 5L, 46th SAW, or COW | steel and with the same cold-expansion
edition (2018), Table 22 percentage?
.CVN impact testing of the 19ngltl.1dmal or hel- Once per test unit of not more than 100
ical seam weld of welded pipe with 114,3 mm 1 hs of pipe f h h ¢
8 | (4.500 in) < D < 508 mm (20.000 in) and spec- | I W, SAW, or | lengths of pipe from the same heat o
; ) cow steel and with the same cold-expansion

ified wall thickness as given in API Spec 5L,

46th edition (2018), Table 22

percentage?b

a

b

C

d

The cold-expansion ratio is designated by the manufacturer, and is derived using the designated before-expansion

Pipe produced by each welding machine shall be tested at least once per week.

outside diameter or circumference and the after-expansion outside diameter or circumference. An increase or decrease in
the cold-expansion ratio of more than 0,002 requires the creation of a new test unit.

For double seam pipe, both longitudinal weld seams in the pipe selected to represent the test unit shall be tested.

Applies only to finished helical seam pipe containing coil/plate end welds.

© IS0 2019 - All rights reserved
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Table A.7 (continued)
No Type of inspection Type of pipe Frequency of inspection
CVN Impact testing of the 10ng1§ud1n§l Once per test unit of not more than 50
or helical seam weld of welded pipe with :
. e HFW, SAW, or lengths of pipe from the same heat of
9 D =508 mm (20.000 in) and specified wall co ; .
: S th adiss \U steel and with the same cold-expansion
thickness as given in API Spec 5L, 46" edition ercentageabsc
(2018), Table 22 p §
CVN impact testing of the coil/plate end
weld of welded pipe with D = 114,3 mm Once per 50 coil/plate end welds from
10 (4.500 in) and specified wall thickness as SAWH, COWH pipe with the same cold-expansion
givenin APl Spec 51 46th edition (2018) pprrpnmgpa,b,d
Table 22
. . Once per test unit of not mote thah 50
If agreed, DWT testlng_ of the pipe body SMLS, HFW, lengths of pipe from the same hedt of
11 (DB 508 mm (20.000 in) and t > 8 mm ; .
. SAW, or COW | steel and with the same)cold-expamsion
(0.315in), R 5 > 360 MPa) ),
: percentage
If agre )C.l’ ha_rdness tes_tlng of pipe body and of HFW, SAW, or | Same frequency.as macro- or metgllo-
12 | the longitudinal or helical seam weld and HAZ ; oo
. CoOwW graphicexamination
of welded pipe
Pipe diameter and out-of-roundness on pipe SMLS, HFW, .
13 ends SAW, or COW Each pipe
R . SMLS, HFW,
14 Non-destructive inspection SAW, or COW See Table A.10
a2 The cold-dxpansion ratio is designated by the manufacturer, and is derived using the designated before-expgnsion
outside diameter or circumference and the after-expansion outside diaméter or circumference. An increase or decrgase in
the cold-expanfsion ratio of more than 0,002 requires the creation of a new test unit.
b Pipe prodyced by each welding machine shall be tested at least@nce per week.
¢ For doublq seam pipe, both longitudinal weld seams in the/pipe selected to represent the test unit shall be tested
d  Applies onlly to finished helical seam pipe containing ¢elil/plate end welds.

A.7.3 Sam

A.7.3.1 Gel

For tensile t
shall be take
reference st3

Samples and
46th edition
details in AP

ples and test pieces for mechanical and technological tests

neral

ests, CVN impact tests, guided-bend tests, flattening tests, and DWT test, the sa

n and the corresponding test pieces shall be prepared in accordance with the appl
ndard.

test pieces'for the various test types shall be taken from locations as shown in API Sp
(2018), Figures 5 and 6, and as given in Table A.8, taking into account the suppleme
Spee5L, 46t edition (2018), 10.2.3.2 to 10.2.3.7 and 10.2.4.

mples
icable

ec 5L,
ntary
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Table A.8 — Number, orientation, and location of test pieces per sample for mechanical tests

Number, orientation and location of test pieces
per sample?
Specified outside diameter
Type of pipe Sample location| Type of test mmD(in)
2219,1
<219,1 (8.625) (8.625) to 2508 (20.000)
<508 (20.000)
SMLS, not cold-ex- Tensile 1Lb 1L¢ 1L
parjded {see APT CVN 3T 3T 3T
Sqtec 5L, 46th Pipe body
edition (2018), D ioht t _ _ 2T
Fgure 5 a)] rop weight tear
SMLY, cold-expand- Tensile 1Lb 1T 1T
ed [s¢e API Spec 5L, : CVN 3T 3T 3T
a6h ddition (2018),|  F1Pebody
Figure 5 a)] Drop weight tear — — 2T
Tensile 1L90P 1T180 1T180
Pipe body CVN 3T90 3T90 3T90
HFW [see API Spec Drop weight tear — — 2T90
5L)[ 46t edition Tensile — 1w 1w
i Seam weld
(2018), Figure 5 b)] CUN W W W
Plpe‘ll)vc;(ligl and Flattening As shown in API Spec 5L, 46th edition (2018), Figure 6
Tensile 1L90P 1T180 1T180
sAWL, cowL Pipe body CVN 3T90 3T90 3T90
[sed API Spec 5L, Drop-weight tear — — 2T90
4’6th ¢dition (2018), Tensile — 1w 1Wd
Flgure 5 b)]
Seam weld CVN 3W and 3HAZ 3W and 3HAZ 3W and 3HAZd
Guided-bend 2W 2W 2wd
Tensile 1Lb 1T 1T
Pipe-body CVN 3T 3T 3T
Drop weight tear — — 2T
SAWH, COWH Tensile — 1w 1w
[seq API Spec 5L
46th ddition (2018), Seam weld CVN 3W and 3HAZ 3W and 3HAZ 3\Vand 3HAZ
Figure 5%)] Guided-bend 2W 2W 2W
_ Tensile — 1WS 1WS
CO‘V‘I;ISLe end CUN WS and 3HAZ | 3WS and 3HAZ | 3WS and 3HAZ
Guided-bend 2WS 2WS 2WS
a  See API Spec 5L), 46th edition (2018), Figure 5 for an explanation of the symbols used to designate orientation and
location.
b Full-section longitudinal test pieces may be used at the option of the manufacturer.
¢ Byagreement 1T instead of 1L.
d  For double-seam pipe, both longitudinal weld seams in the pipe selected to represent the test unit shall be tested.

A.7.3.2 Tensile test pieces

Rectangular test pieces, representing the full wall thickness of the pipe, shall be taken in accordance
with ISO 6892-1 and API Spec 5L, 46th edition (2018), Figure 5.
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A.7.3.3 CVN impact test pieces

If the smallest permitted transverse test piece is not obtainable, the greatest possible defined standard
longitudinal test piece width between 10 mm (0.394 in) and 5 mm (0.197 in) shall be used.

A.7.3.4 Test pieces for the guided-bend test

The test pieces shall be prepared in accordance with 1SO 5173 and API Spec 5L, 46th edition (2018),
Figure 8. For pipes with a wall thickness ¢t > 20 mm (0.787 in), the test pieces may be machined to
provide a rectangular cross section having a thickness of 19 mm (0.748 in). Full wall thickness curved
section test pieces are mandatory for pipe with wall thickness t < 20 mm (0.787 in).

The weld rei

A.7.4 Test

hforcement shall be removed from both faces.

methods

A.7.4.1 Tensile test

The tensile t

The tensile s
after fractur

The percent
length of 5,6

bst shall be carried out in accordance with ISO 6892-1.

frength R, the yield strength for 0,5 % total elongation R, s and’the percentage elong
e A¢ shall be determined on the pipe body.

hge elongation after fracture shall be reported withireference to a proportional
5\/50 where S, is the initial cross-sectional area.{fJanother gauge length is use

measured vallue shall be converted to a proportional elongationesult in accordance with ISO 256

In the tensile

A7.4.2 CV

The impact t

A.7.43 Hy

The minimul
test pressurg

A7.4.4 Gu

The bend te|
as indicated
approximate)
under the m4

test transverse to the weld, only the tensile sttength R, shall be determined.

N impact test

st shall be carried out in accordanegwith ISO 148-1 and the required striker radius is

Hrostatic test

m permissible wall thickness per this Annex A shall be used for determining the reg
s [see API Spec 5L, 46th &dition (2018), 10.2.6.7].

ded-bend test

st shall be~carried out in accordance with ISO 5173. The mandrel dimension sh
in Tablé A9 for the appropriate steel grade. Both test pieces shall be bent th
ly 180%.0one with the root of the weld, and the other with the face of the weld, di
indrek

ration

bauge
d, the
6-1.

uired

hll be
rough
rectly
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Table A.9 — Requirements for the mandrel diameter in the guided bend test

Weld seam of
SAW and COW pipes
Pipe steel grade Diameter
Ay
mm
L245NE or BNE
L245ME or BME
L290NE or X42NE 3t
L290ME or X42ME
L360NE or X52NE
L360QE or X52QE @t
L360ME or X52ME
L415NE or X60NE
L415QE or X60QE 5¢
L415ME or X60ME
L450QE or X65QE
L450ME or X65ME
L485QE or X70QE ot
L485ME or X70ME
L555QE or X80QE
L555ME or X80ME

A.7.4{5 Flattening test
The flattening test shall be carried\out in three steps with the following acceptance criterip:
a) Flatten to 2/3 of the original outside diameter; no weld opening shall occur.
b) Flatten to 1/3 of theleyiginal outside diameter; no crack or break shall occur other than in the weld.
c) Flatten until opposite walls of the pipe meet.

The piresence of.ldminar imperfections or burnt metal shall not become apparent during the entire test.

A.7.§ Nomn-=destructive testing

A.7.5.1 General

The non-destructive test requirements and acceptance levels are defined in Table A.10.

A.7.5.2 NDT personnel

All NDT activities shall be carried out by level 1, level 2 and/or level 3 personnel authorized to operate
by the manufacturer.

The qualification for level 1 and level 2 shall be in accordance with ISO 11484 or equivalent standard.
Level 3 personnel shall meet the requirements of ISO 9712 or equivalent standard.

Manufacturers shall authorize all NDT personnel in accordance with a documented procedure. All NDT
operations shall be authorized by a level 3 NDT individual approved by the manufacturer.
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ISO 3183:2019(E)

Table A.10 — Survey of non-destructive tests

1 2 3 4 5
Reference
API Spec
No NDT operation Test | Types of test and requirements, acceptance level | 5L, 46th
edition
(2018)
Seamless and welded pipes
Residual magnetism at Hall effect gauss meter or equivalent; 30 Gs max.,
1 . M . E.7
the pipe ends random testing
2 Ldminar imperfections 0 Ultrasonic test ISO 10893-8:2011, acceptance limit: E3)2.3
at the pipe ends 6 mm (0.236 in) max. circumferentially E.3[3.2
Seamless pipe
Ultrasonic test ISO 10893-10:2011, acceptanee K31
Longitudinal imper- level U3 or, by agreement, U2 T
3 f? ctions (including th? M or [by agreement for t < 10 mm (0.39% in)]
pipe ends, where appli-
cable; see A.7.5.4) Flux leakage test ISO 10893-3:20¥1, accept- K.314.2
ance level F3 or, by agreement, F2
High frequency welded pipe
Ultrasonic test [SO10893-10:2011 or
[SO 10893-11:2011, :acceptance level U3 or, by K.4.1
agreement U2
Longitudinal imper- or [by agreement for ¢t < 10 mm (0.394 in)] K.34.2
fections in the weld Flux leakage test SO 10893-3:2011, accept- | (2lsq for
4 (including the pipe M ange'level F3 or, by agreement, F2 HFW)
erlds, where applicable; or [byagreement for D < 273,1 mm (10.75 in);
see A75.4) £ < 6,3 mm (0.248 in); t/D < 0,18] K3l.3
£ddy current test ISO 10893-2:2011, accept- | (alsg for
ance level E2H (concentric or segment coil HFW)
technique)
5 Lgdminar imperfections 0 Ultrasonic test ISO 10893-9:2011, acceptance level E81
in the pipe body U2 or ISO 10893-8:2011, acceptance level U2 T
Lgminar imperfections Ultrasonic test ISO 10893-9:2011 or 1SO 10893-
6 oh coil edges/area ad- 0 ED
8:2011, acceptance level U2
acent to weld seatn
Submerged arc welded/Combination welded pipe
Ultrasonic test ISO 10893-11:2011, acceptance level
U2/U2H or “two lambda” calibration method (also K.§ 12
Longitudinal/ for the coil end weld of helically welded pipe)
7 tydnsverse imperfec- M [Radiographic inspection ISO 10893-6:2019 or 10893-
tIoTTS TIT tTe werd 7:2019, image quality class B, acceptance [imits A756
in accordance with A.7.5.6, for T-joints of helically T
welded pipe
8 Laminar imperfections| 1100 onic test IS0 10893-9:2011, acceptance level U2|  E.8.2
in the pipe body
Key
M: mandatory test
0: optional test for mandatory requirement.
a  In these subclauses, the reference to API Spec 5L, 46th edition (2018), E.4 (radiographic inspection of the weld seam)
shall be replaced by A.7.5.6 for this annex only.
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