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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
ME 038, Petroleum Pipelines, to supersede AS/NZS 2885.2:2016.

The inclusion of roles and responsibilities in AS/NZS 2885.2:2020, was approved by the Standards
Development Committee on 1 May 2015, as a one-off exemption to the directives of Standardization
Guide 009: Preparation of Standards for Legislative Adoption.

The objective of this Standard is to provide requirements for the welding of pipelines designed and
constructed in accordance with AS 2885.1, Pipelines—Gas and liquid petroleum, Part 1: Design anda
construction.

The objective of this revision is to address the following public comments, which became necescary
after the release of the 2016 edition:

(a)

(b)

(©)
(d)
()

(f)

(g)

(h)

(1)

(1)

(k)
(D

(m)

P

(0)

All weld metal chemical analysis for boron content is only required for cellulosic co.sumables
with tensile strength greater than or equal to that of EB010 in Clause 4.2.1.

Added a note to Table 7.3 (7.4.1 in this edition) to cover scenarios whero CVN\ tests are not
practicable.

Errors in Table 8.1 and 8.2 amended.
Figure 8.1 amended by correcting details for spherical tee axc fixing errors.

Removed the requirement in Clause 5.6.2 to have the .ong sides of rectangular lugs in the
circumferential direction of the pipe.

Removed the requirement for over-sizing where STRENGTH MATCHING between run pipe and
filler metal does not occur in circumferential fille.x-clds in Clause 5.6.3.

Clause 6.4.3 has been amended to limi: qualification of pipeline assembly welding to
alternative standards only for grades be.ov X65.

Removed the requirement for clec r=de brand name as an ESSENTIAL VARIABLE for root runs
performed with E6010 consumayle 1.:rable 6.1(B).

The wording in Clause 16 »as been reverted to the 2007 revision, due to changes that
contradicted the stateme nt'chat ESSENTIAL VARIABLES do not apply to in-service welds.

Changed wording in C.nuse 16.14 to remove restriction of leak testing hot tap COMPONENTS
above the pipelin- pressure.

Errors in Tak'e 17.1 (17.2.1 in this edition) have been corrected.

Clauses 17.2.2 and 17.2.5 (17.2.4 and 17.2.6 in this edition) have been revised to account for the
difference 12 severity between surface breaking and embedded flaws. Limits for inadequate
penet :ation due to high/low have been instated in line with API 1104, Welding of pipelines
wad red tted facilities, Spec 5L, Specification for line pipe.

. new defect acceptance table (Table 17.3.1) has been produced for sentencing to Tier 1 using
UT for improved usability of this Standard. Introduced requirement for individual indications
with a vertical height (through-wall) dimension determined to be greater than 25 % of the tN
to be deemed as defects when sentencing to Tier 1 using UT, this is based on API 1104.

ENGINEERING CRITICAL ASSESSMENT in Clause 17.5 has been revised to take into account the
different toughness testing requirements of the ECA standard used and additional items have
been added to input assumptions.

A new defect acceptance table (Table 18.4.1) has been produced for sentencing to Tier 1 using
visual inspection, MPT and DPI.

© Standards Australia Limited/Standards New Zealand 2020
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(p) Appendix H has been removed and instead reference has been made to DNV-RP-F118
where required.

The above list of changes is not intended to be complete. Users of this Standard should not rely on the
listin order to ascertain whether there have been changes made to the previous version of the Standard.

Statements expressed in mandatory terms in notes to tables are deemed to be requirements of
this Standard.

Small caps have been used throughout this document to indicate terms that are defined in Clause 7.5
e.g. AUTOMATIC WELDING.

The terms “may”, “should” and “shall” are not in small caps but are defined terms that are used in wnis
Standard to indicate an option (may), a recommendation (should) or a mandatory statemont (-hall).

The terms “normative” and “informative” are used in Standards to define the avpli;ation of the
appendices to which they apply. A “normative” appendix is an integral part of a Si ‘nacre, whereas an
“informative” appendix is only for information and guidance.

© Standards Australia Limited /Standards New Zealand 2020


https://www.stdhive.com/standards/asnzs-288522020-pdf/

AS/NZS 2885.2:2020 iv

Contents
PIEEACE ... ii
Section 1 SCOPE AN BEMETAL...........oooiiii e
1.1 SCOPE .
1.2 Normative references ...
1.3 Terms and definitions...
1.4 Approval.....
1.5 QUALITICATION oo
1.6 REETOSPECEIVILY ..otk
1.7 Carbon equivalent (CE)
1.8 HEat INPUL (AIC EIIETZY ) oo e 4
SECLION 2 SAF@TY ...ttt
2.1 Production welding ...
2.1.1  General....e
2.1.2 Electrical safety during welding
2.1.3  Welding envVIrONMENT ... .
2.1.4 Equipment and cOMPIeSSed GASES ...t b eeresieed eeseesesesseeeeseeeee
2.1.5 Electric and magnetic fields (EMF)................
2.2 Welding or cutting on a pipeline after commissioning.
2.21  General.....s
2.2.2 Risk assessment. ...
2.3 Safety and protection from ionizing radiation .................. e
Section 3 QUALIFICATIONS ... s e
700 71 1= =) OSSO
3.2 Welding engineering. ... e et
3.3 Welding supervision
3.4 Welding inSPection.......sreseeseesses
3.5 Welders and welding operators
SECION 4 MAETIALS ... 20 et
4.1 SCOPE OF SECLIOMN. ..o et e85
4.2 Consumables....
4.2.1 General
4.2.2 Storage and hanl'in, of consumables..
Section 5 Design 0f @ Weld@d JU 0. .o 22
700 €70 =) v eSS
5.2 Butt welds betvwcon c»mponents of equal nominal thickness
5.3 Butt welds bet\ eer components of unequal nominal thickness ... 23
5.4 Reinforcement o 2 DULE Weld ...
5.5 Longitudinal butt welds........coirs
5.6  Fillet 07l e
5.6.1 Dimensions of a fillet weld ...
56.2 Fillet welding a lug, boss, pig bar or pad..
Se.3  Sleeve fillet welds ...,
5.64 Flanges and forged sOCKet COMPONENTS ...
5.7 ' Welding of thread@d JOINTS ...ttt
.2 Reinforcement of a welded branch connection..
5.9 Reinforcement of multiple openings..................
5.10 Forged branch component.........cccocccr
5.11 Effect of components on PIG passage......
5.12 Offset of longitudinal welds ...
5.13  DiStance DETWEEN WELAS. ...t
5.14 Location of aluminothermic welds and brazing connections.............. . 28
5.15 Attachment of electrical conductors

5.16

(070 Lo 1) o 1<) e £


https://www.stdhive.com/standards/asnzs-288522020-pdf/

Section 6
6.1
6.2
6.3
6.4

6.5

6.6

6.7

Section 7
7.1
7.2
7.3
7.4

7.5

7.6
7.7
7.c
7.9

Suoction 8
8.1
8.2

Section 9
9.1
9.2
9.3
9.4
9.5

v AS/NZS 2885.2:2020

Qualification of a welding procedure specification......
Welding procedure specification (WPS)......cccccoccrsen
Purpose of qualifying a welding procedure.......

Types of welds requiring qUalifiCation ...

Methods Of QUATTICATION ...
6.4.1
6.4.2 Qualification by testing
6.4.3 Qualification to an alternate approved welding standard.............ce. 39
6.4.4 Qualification by prequalification without testing
6.4.5 Qualification by the use of engineering......................

Changes in @ Welding ProCeAUIE ...

6.5.1 Change in an essential variable ... e

6.5.2 Change in other than an essential variable..

Conduct of the qualification WeldS ... e s
6.6.1  Planning a procedure qualification weld..........co e e
6.6.2 TeSt PIECE SIZE ...

6.6.3 Test piece material ...

6.6.4 Preparation and assembly of test pieces...

6.6.5 Test conditions.........oooooeeesccccceeesesccereesse

6.6.6 Identification of the test weld.................. .

6.6.7 Recording a teSt Weld ... s S et e

6.6.8  Supervision of the teSt Weld..........ciiiiis i) e
Provisions for specific welding methods

6.7.1 Cellulosic wWelding ...t

6.7.2 Provisions for waveform power sources:..... :

6.7.3 Aluminothermic welding.......................

6.7.4 Brazing......n 1111145188488 48 84444444444 RRR AR AR AR R AR AR ARttt
Assessment of the test weld to qualify a welding procedure............cooii, 45
MEthod Of ASSESSIMENT ....ooooeeeeeeeeeeeeeeeeeees oo
AVATIO BT =D €000 0 0o b= Ut (o) o HONooo oo
Non-destructive testing.

DeStructive tESTS ... et e
7.4.1 Types of test and'i.'mcar of test specimens...

7.4.2 Transverse butt :ns le strength test................

7.4.3 All-weld-mctai *ensile test (AWMT) .......

7.4.4 Transverze g lided Side Dend teSt. ...

7.4.5 Macreo e £t — Cross-section eXamination ... eeeeeeeeeeesssesecsssesessseeeeeesss s

7.4.6 Hardn 'SS1eSt.... oo

7.4.7 Fracture toughness tests................

Retesting a. d 1arther testing ...

7.5. 1 CRUOTAL oo

7:5.2  Vicual examination and non-destructive testing....

7.5.0  DESTIUCHIVE LESTING ..o

AT T 0= N1 (<l o) i £= 1 L0 1 ¢ <
Record of results
PEITOA OF WAlTAIEY -
Disqualification of a qualified welding procedure............. e
Aluminothermic welds and brazing CONNECLIONS ...
WELAING POSTLIOIIS ...
Designation........

Limits of qualified positions

Qualification of a welder or welding OPerator ... 57

Purpose of qualifying a welder or welding 0perator. ... 57

Scope of welder or welding operator qualification
Methods of qualification ...,
QUALITICALION DY TESTITIG. ..o

Essential variables for welders and welding 0perators ... 58



https://www.stdhive.com/standards/asnzs-288522020-pdf/

AS/NZS 2885.2:2020 vi

9.6
9.7
9.8
9.9
9.10
9.11
9.12

Section 10
10.1
10.2
10.3
10.4

10.5
10.6

Section 11
11.1
11.2
11.3
11.4

Section 12
12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8

12.9

12.10 Accuracy of alignment

Test piece.....cnnn
Assembly of test pieces
Automatic welding equipment
MAKINEG 8 EEST WL ...
SUPETVISION OF @ LEST WL ..o
Identification of a test weld
Qualification of aluminothermic welding and brazing operators

Assessment of test welds for welder or welding operator qualification................... 60
MeEthOd Of ASSESSIMENL ..o
Visual examination........
Non-destructive testing.
REDEALEA TEST ... e

L0 T €7 4 =) - OSSOSO S N
10.4.2 Repeated failure
RECOTA Of TESULES ..o
Portability of a welder’s or welding operator’s qualification

Welder or welding operator qualification and disqualification ... .. 62
Reciprocity of a welder’s or welding operator’s qualification ... s 62
Period of validity
QUAlIfiCAtioN TECOTA ..o s ST e e e 62
Disqualification of a welder’s or welding operator’s qualificatic Y ... . 62

Production Welds ... e
Welding process....

Welding equipment
Welder and welding procedure
Supervision of welding.........csc . SR,
Safety IN Welding..........ccciiiiicissiciisci e s

Storage and handling of electrodes, filler rods ans. fluxes
Welding in adverse climatic conditions
Preparation for welding ...

12.8.1 Edge preparation................. ...

12.8.2  INternal CLEANINE ... £ i et
Method of making the Wela Pre 2ara tomn ..

12.11 Line-up clamp..............

T2.12  TACK WRIAS e e s
12.13 Working clearance .. .../

12.14 Placement of wei! passes............

12.15  ArC STIIRE QN @00 DUTT oo
12.16 Cleaning........ .85 81 118111 11 4 R R 65

12.17 Peening

T2.18 TSI DATCIIII oo
12.19 Prer.2at ind iNterpass tEMPEIATUTE ...
72190 GENETAL ..o

12.19.2 Application of preheat and interpass temperature
1219.3  Extent of heating...... .o
12:19.4 Monitoring of preheat and interpass temperature
728 5 TR ST 0] 4 o =) s TS U (o) o O

12.20 Post-weld heat treatment (PWHT) ...

12.21 Identification of a production Weld............. s
Section 13 Post-weld heat treatment (PWHT) and post-weld cooling..................s 67

13.1 Post-weld heat treatment

13.2 POST-WELA COOLMNE oo
Section 14 Assessment of production welds and repair Welds ..., 68

T4 T GEIETAL ..o 68

14.2  Methods Of @XAMINATION ..ot 68


https://www.stdhive.com/standards/asnzs-288522020-pdf/

vii AS/NZS 2885.2:2020

14.3  Production CUL-OUE WELAS ... 68
Section 15 Welding and cutting on a pipeline after commissioning or after

hydrostatic testing

15.1 General

15,2 SAEOEY R

15.3 Hot repair of leaking gas-filled pipelines

15.4 Where gas is not escaping

15.5 Pipelines containing petroleum fluids other than lean natural gas

15.6  Qualification Of WEIdT(S) ..o

15.7 Qualification of welding supervisors and welding inspectors

15.8 Fit-up before welding and CUtting ...

15.9  Examination @nd tESTIME ... iiiieriieesieessissssissssesessssessssssssssesssssessesessesseseessesess s aeeesesesees

15.10  Criteria Of ACCEPLANCE ... e e

Section 16 Welding onto an in-service pipeline...................

16.1 Pipeline containing flammable or pressurized fluid ...
16.2 Precautions to be undertaken before in-service welding
16.2.1 Avoidance of hydrogen assisted cold cracking (HACC) and bYurn-through........ 71
16.2.2 Items to be considered before in-service welding........c....io e 71
16.2.3 Risk assessment and risk management plan
G700 T 00 10 =SS
T0.4  SALELY ..ot e e
16.5 Inspection before welding...........cocs,
16.6 Ultrasonic testing before welding.............ccccvoc
16.6.1 Purpose of testing
16.6.2 Method....c e
16.6.3 Criteria of acceptance.............iin
16.7  Welding CONSUMADLES........cooieieieis 5ttt
16.8  PIEREAT ..o e e
16.9 Qualification of welding procedures
16.10 Welding SeqUEeNCe.........cvrefvooriricsser
16.11 Qualification of welder(s)....\ D T TSSO
16.12 Qualification of welding supe -visors and welding inspectors.................
16.13  Fit-up before Welding /.. e
16.14  EXamMiNation And t80 s e
16.15  Criteria Of ACCEPEALICE oo
16.16  Welding Of teSF a508 MDY oo
Section 17 Criteria of accouta ace for girth weld discontinuities.............. 77
17.1 General
171010 £20CEPTANCE CTIERTTA oot
17,020 FAURIBULE oo
17.2 Tiar 1 crivoria RT — Workmanship standard
17,201 GEIIETAL .
17.2.2 Inadequate PENETIAtION ...t
17.2.3 Inadequate penetration due to high/low..
17.2.4 Incomplete fusion due to cold lap.................
17.2.5 ROt cONCAVILY ...
17.2.6 Incomplete fusion ...
17.2.7  POTOSIY ..o
17.2.8  SIAZ INCIUSTONIS ..ot
17.2.9  BUIMAERIOUGN oo
17.2.10  Cracks ..o
17.2.11 Undercutting ...
17.2.12 Root slag intrusion................
17.2.13 Accumulation of discontinuities
17.2.14 Coincident discontinuities .................
17.2.15 Pipe or component discontinuities
17.3 Ultrasonic testing acceptance criteria (AUT, MUT, PAUT AND TOFD where applicable)....90


https://www.stdhive.com/standards/asnzs-288522020-pdf/

AS/NZS 2885.2:2020 viii

17.3.1
17.3.2
17.3.3 Non-planar volumetric indications.
17.3.4  Transverse INAICAtIONS ... oo
17.3.5 Tier 1 UT acceptance criteria — Planar surface indications............ocnn 90
17.3.6 Planar embedded indications
17.3.7  Transverse (£) INAICATIONS . ...t
17.3.8 Volumetric cluster iNAICATIONS ..o
17.3.9 Volumetric embedded individual indications
17.3.10 Volumetric root indications ...
17.3.11  CTACKIIIE - 91
17.3.12 Parent material diSCONTINUILIES . ... e
17.3.13 Copper contamination/cracking
17.4 Tier 2 acceptance criteria — Generalized fitness for purpose standard ...t 95
L1741 GEIETAL oo ... Qg Ny
17.4.2 Tier 2 acceptance criteria ...
17.5 Tier 3 criteria — Engineering critical assessment...
17.5.1  General .
17.5.2 ECA input assumptions.............
17.5.3 Coincident load conditions...... .
17.5.4 Locations to be teSted. ... o U = A
17.5.5 Defect positions to be analySed. ... i s
Section 18 Visual eXamiNation ... s
18.1 Purpose.......
18.2 Method of examination ‘
18.3 Extent of visual examination ... LAY
18.4  Criteria Of ACCEPLTATNICE ..ot et et
18.4.1 All-welds .
18.4.2  BUEE WELAS ..o e
18.4.3  Alignment (high/IOW) ...
18.5 Undercut depth measurement................... eres N et s S SRR SRR RSB
Section 19 Non-destructive testing (NDT) ... s
S 20 071 V=) - 1 O SO
19.2 Organizations undertaking rian-J~scructive testing (NDT)
19.3  Qualifications Of PEISOMIMEL. ... 104
19.4 Methods. ..
19.5 Amount of non-destr 1ctive testing (NDT)
19.6 Non-destructive t=stirgof 80lden Welds ...
19.7 Exemption fro=zradiographic or ultrasonic testing
19.8 Timing of N01. - des TUCHIVE tESTINE ..ot
Section 20 RadiograpiC TeSUIIG ...t
201 GOIIBIAT oo et
20.2 Safety an! protection from ionizing radiation ...
20.3  Film demSity o
204 In age qUuality ...
20.2. Undercut depth measurement.................
2.6 Gas pore depth measurement.........e
20.7 Interpretation and assessment of radiographs
20.8  CIiteria Of ACCEPTATICE ...ttt ettt
20.9 Report of radiographic tESTINE ...
20.10 Retention of radiographs and digital iIMages ...
section 21 Qualifying a radiographic ProCedure. ...
21.1 Radiographic procedure

21000 GEIIETAL e
21.1.2 Film density range to be achieved — Additional requirements for
computerized and digital radiography ... 112


https://www.stdhive.com/standards/asnzs-288522020-pdf/

ix AS/NZS 2885.2:2020

21.2 Method of qualifying the radiographic procedure....
21.3  TeSt CONAItIONS ..o

21.4 Radiographic procedure specification documentation...
215 Period Of VAlIAIEY ..ot

Section 22 UITASOMIC EESTIIIEG ...
221 GEIIETAL ..ot
22.2 Surface preparation......

22.3 Manual ultrasonic testing
22.4 Phased array ultrasonic testing (PAUT)
22.5  SenSItIVILY .
22.6 Assessment
22.7 Criteria of acceptance

22,8 REPOT s
22.9 Procedure qualification ... .
22.10 Automated ultrasonic testing (AUT)

22.10.1  General ...

22.10.2 AUT system qualification..................

22.10.3 AUT procedure........nn

22.10.4 Project-specific Validation. ...

22.10.5 AUT operators qualification

22.10.6  TeSt ON the TEPAITS .ot

Section 23 Magnetic PArticle TESTIIIG ...t

23.1 Purpose

23,2 METROM. ... ...
23.3  Qualification Of PEIrSONNEL . ...
234 CIiteria Of ACCEPETANICE . ...t
Section 24 Dye-Penetrant tESTIIE ...t
24.1 Purpose......
24.2 Method....cn
24.3 Qualification of personnel..
244 CIiteria OF ACCEPETAIICE . ..ot
Section 25 Repair of an unacceptable Weld............. e
25T GEIETAL oot
252 REPAIT MIETROMAS .
25.3 Qualification of the repair welding procedure.... .
254 INSPECLION oo
25.5 Criteria of acCeptance.........essecsnenn
Section 26 Removal 0f @n @IC BUTTL ...
26T GEIIETAL ..ot e
26.2 Repair by grinding.........
26.3 Method of inspection...
26.4 Criteria of acceptance......
26.5  Cleaning after tESTINE ... ..ot
Section 27 Cutting out an unacceptable weld or an arc burn ...
SECLION 28 RECOTMS ...

Appendix A (normative) Items requiring approval
Appendix B (normative) Avoidance of hydrogen assisted cold cracking (HACC)
Appendix C (informative) Selection and specification of cellulosic welding electrodes......... 129

Appendix D (informative) Weld procedures associated with changes to the welding
consumable classification SYSEEIM...............i e 132

Appendix E (informative) Additional recommendations for automatic/mechanized welding
of pipeline GIrth Welds ... 136



AS/NZS 2885.2:2020 X

Appendix F (informative) Guidance on GMAW welding consumables for mechanized and
automatic pipeline welding ProCeSSes........... e

BIBLIOGTAPIY ...



1 AS/NZS 2885.2:2020

Australian/New Zealand Standard

Pipelines — Gas and liquid petroleum
Part 2: Welding

Section1 Scope and general

1.1 Scope

This Standard specifies minimum requirements for safety, welding consumables, weld preparations,
welding processes, qualifications of welding procedures and personnel, and fabrication and inspection
requirements for the construction and maintenance welding of carbon and carbon-manganese steel
pipelines down to 3.2 mm wall thickness designed and constructed in accordance with AS/NZS 2885.1.
The welding of corrosion-resistant alloy steel pipelines, or pipelines with NOMINAL THICKNESSES less
than 3.2 mm, is not precluded, but is not expressly covered by this Standard. The welding of such
pipelines has to be given special consideration.

The following types of welds are covered by this Standard:

@ MAINLINE PIPE.

(b) Tie-in.

(o) Special class (e.g. golden weld).

(d) Repair welds (see Section 25).

(e) Welds on or between COMPONENTS.

(] Temporary welds used in construction (e.g. test headers).
(8) Structural attachments.

(h) Aluminothermic or brazing welds for electrical attachments.
)] In-service welds.

() Welds made in accordance with other standards.

(k) PIPELINE ASSEMBLIES.

The welding may be done by a manual metal arc, submerged arc, gas tungsten arc, gas metal arc,
flux cored arc or by a combination of these using a manual, semi-automatic, or AUTOMATIC WELDING
technique or a combination of these techniques. The welds may be produced by position or roll welding,
or by a combination of position and roll welding.

This Standard is applicable to the welding of joints in or on pipelines, and the welding of PIPELINE
ASSEMBLIES manufactured from pipes and COMPONENTS.

NOTE1 For examples of welding of assemblies that are covered by this Standard, see Figure 1.1.

NOTE 2 The welding of COMPONENTS may present special difficulties when using typical pipeline welding
procedures (see Appendix B).

It is not intended that this Standard be applied to the following:

i) STATION pipework as defined in AS/NZS 2885.1.
(i) Longitudinal welds or spiral welds made during the manufacture of a pipe or a COMPONENT.
(iii) Underwater welding.
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