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Copyright 

This Standard is the intellectual property of the South Australian Water Corporation. It is 

copyright and all rights are reserved by SA Water. No part may be reproduced, copied, or 

transmitted in any form or by any means without the express written permission of SA Water.  

The information contained in this Stand ard is strictly for the private use of the intended 

recipient in relation to works or projects of SA Water.  

This Standard has been prepared for SA Waterõs own internal use and SA Water makes no 

representation as to the quality, accuracy, or suitability of  the information for any other 

purpose.  

 

Application & Interpretation of this Document 

It is the responsibility of the users of this Standard to ensure that the application of information 

is appropriate and that any designs based on this Standard are fit for SA Waterõs purposes 

and comply with all relevant Australian Standards, Acts, and regulations.  

Users of this Standard accept sole responsibility for interpretation and use of the information 

contained in this Standard. Users should independently verify  the accuracy, fitness for 

purpose and application of information contained in this Standard.  

Only the current revision of this Standard should be used which is available for download from 

the SA Water website.  

 

Significant/Major Changes Incorporated in This Edition 

Technical changes described in this clause are related to TS -0420 revision 2.0, dated 03 May 

2019. Clause numbers described below relate to the superseded document.  

¶ Updated NDT testing requiments for spiral welded pipe  

¶ Included additional infoma tion on : 

o Pickling and passivation of stainless steel  

o Relating AS/NZS 4041 pipe classes to regional and metropolitan testing 

requirements  

o Section added for edge preparation prior to welding  

o Sections added for thermal link in considerations and lifting plans  

¶ Updated template  

¶ Updated order of paragraphs  

¶ Fixed typos  
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1 Introduction  
SA Water is responsible for the operation and maintenance of an extensive amount of 

engineering infrastructure.  

This standard applies to all metal fabrication and repair work involving welding, carried out by 

SA Water and Contractors / Sub Contractors.  

1.1 Purpose  

The purpose of this standard is to detail minimum requirements to ensure that assets covered 

by the scope of this standard are constructed and maintained to consistent standards and 

attain the required asset  life. 

1.2 Glossary  

The following glossary items are used in this document:  

Term Description  

API American Petroleum Institute  

ASTM American Society for Testing Materials  

CE Carbon Equivalent  

FSBW Full Strength Butt Weld  

ITP The detailed Inspection and Test Plan(s) for the proposed work  

MDR Manufactures Data Report as required by TS0132 Appendix D (See 

Ap pendices for standard MDR form)  

NATA National Association of Testing Authorities  

NDT/NDE Non Destructive Testing / Examination  

PQR Procedure Qualification Record  

SA Water  South Australian Water Corporation  

SA Water 

Representative (or 

Responsible Discipline 

Lead ) 

The person authorised to sign for all weldin g matters on behalf of SA Water  

Specified  Requested in the Contract Specificat ion or on  the Contract Drawings  

TG SA Water Technical Guideline  

TS SA Water Technical Standard  

Welder Qualification 

Period  

Demonstration that the Welder is within his Qualification Period for a particular 

Welding Procedure wit hin a previous six month period  

Welding Inspector  The Welding Inspector shall have had suitable training and experience in the 

fabrication and inspection of welded structures (further defined i n Section 5.7 

Welding Inspector)  

Welding Supervisor  All welding is carried under the Supervisi on of a person employed by or 

contracted to the organisation responsible for undertaking the welding work 

(further defined i n Section 5.6 Welding Supervisor)  

Work Means metal fabrication and repair work, involving welding, carried out by SA 

Water and Cont ractors or Sub Contractors to whi ch this Technical Standard 

applies  

WPS Welding Procedure Specification: is a Qualified Weld Procedure which has 

bee n Developed Tested and Approved  

WQR Welder Qualification Record  
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WSP Welding Service Provider: is the person, organisation or contractor or  

subcontractor who will undertake the welding work  

WTIA Welding Technology Institute of Australia  

1.3 Reference s 

1.3.1 Australian and International  

The following table identifies  Australian and International  standards  and other similar  

documents referenced in this document:  

Number  Title 

AS 1167.2 Welding and Brazing - Filler Metals for Welding (Gas and TIG Welding 

Consumables)  

AS 1554.1 Structural Steel Welding  

AS 1554.2 Stud Welding ( Steel Studs to Steel) 

AS 1554.3 Welding of Reinforcing Steel  

AS 1554.4 Welding of High Strength Quenched & Tempered Steels  

AS 1554.5 Welding of Steel Structures Subject to High Levels of Fatigue Loading  

AS 1554.6 Welding of Stainless Steel for Structural Purposes  

AS 1554.7 Welding of Sheet Steel Structures  

AS 1594 Hot - Rolled Steel Flat Products  

AS 1665 Welding of Aluminium Structures  

AS 1796 Certification of Welders and Welding Supervisors  

AS 2214 Certification of Welding Supervisors ð Structural Steel Welding  

AS 3545 Welding  Positions 

AS 3834 Quality Requirements for Welding  

AS 3992 Pressure Equipment ð Welding and Brazing Qualification  

AS 4037 Pressure Equipment ð Examination and Testing  

AS 4041 Pressure Piping 

AS 4458 Pressure Equipment ð Manufacture  

AS 4854 Welding consumables ð Covered electrodes for manual metal arc welding of 

stainless and heat resistant steels  

AS 4855 Welding consumables ð Covered electrodes for manual metal arc welding of non -

alloy fine grain steels  

AS 4882 Shielding Gases for Welding  

AS 5131 Structural Steelwork  Fabrication and Erection  

AS 14171 Welding Consumables - Solid wire electrodes, tubular cored electrodes and 

electrode/flux combinations for submerged arc welding of non alloy and fine 

grain steels  

AS 14174 Welding Consumables  - Fluxes for submerged arc welding and electroslag 

welding  

AS 14341 Welding Consumables  - Wire Electrodes and Weld Deposits for GMAW of Non 

Alloy and Fine Grained Steels  

AS 17632 Welding Consumables  - Tubular Cored Electrodes for Gas Shielded and Non -Gas 

Shielded FCAW of non -alloy and fine grain steels  
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1.3.2 SA Water Documents  

The following table identifies the  SA Water  standards  and other similar  documents referenced 

in this document:  

Number  Title 

TS 0132 Operations and Maintenance Manuals  

TS 0230 Gate and Butterfly Valve Requirements  

TS 0402 Protection of Buried Pipework  

TS 0465 Mortar Repair Systems  

1.4 Definitions  

The following definitions are applicable to this document:  

Term Description  

SA Waterõs Representative The SA Water representative with delegated authority under a Contract 

or engagement, including (as applicable):  

¶ Superintendentõs Representative (e.g. AS 4300 & AS 2124 etc.) 

¶ SA Water Project Manager  

¶ SA Water nominated contact person  

Responsible Discipline Lead  The engineering discipline expert responsible for TS 420 defined on page 

3 (via SA Waterõs Representative) 
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2 Scope  
This Technical Standard covers weld preparation, qualification of welding procedures and 

personnel, workmanship and inspection requirements for welds related to the welding by 

Manual Metal Arc, Gas Metal Arc, Flux Cored Arc, Gas Tungsten Arc, Submerged Arc  

Welding and other processes approved by the authorised welding coordinator.  

Welding shall be carried out in accordance  (in order of precedence)  with the requirements 

of this standard  (TS-420), Australian Standards, and the Drawings/Specifications using 

appropriate plant and equipment.  

Welding in this standard covers five (5) welding categories of work:  

¶ The manufacture of Spiral Welded Pipe; AS  1579 /  AS 1554. 

¶ Shop welding of òSpecialsó (fittings/bends/tapers etc ); AS/NZS 4041 Class 2P or Class 3 with 

additional requirements as stated this document . 

¶ Site welding of pipes, pipe fittings, & flanges; AS /NZS 4041 Class 2P or Class 3 with 

additional requirements as stated this document . 

¶ Structural Steel Welding; AS  1554. 

¶ Welding of aluminium structures ; AS 1665. 

This Technical Standard  does not remove  the Contractors or Subcontractors responsibilities to 

provide a safe workplace, systems, and methods in accordance with local Occupational 

Health and Safety Regulations. Refer to WTIA Tech Note 7 -04 Health  & Safety in Welding, & 

WTIA Tech Note 22 -03 Welding Electrical Safety.  
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3 Approval to Commence Work  
The Welding Service Provider shall submit the following documents to SA Waterõs 

Representativeõs for review and approval  a minimum of ten (10) business day s prior to the 

commencement of cutting or welding work.  

The documents which shall be provided are:  

¶ Inspection & Test Plan (ITP)  

¶ The Qualified Welding Procedures, (WPS) intended for use on the work, including:   

o Procedure Qualification Record, (PQR)  

o Mechanical and Non -Destructive Test Results, (NATA endorsed)  

o Material Certification  

o Consumable Certification  

¶ Welder Qualification Records  

o Inclusive of NDE/NDT Results  

¶ Welding Supervisors Qualifications.  
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4 Quality Assurance  
Welding Service Providers shall provide sufficient information, to enable SA Waterõs 

Representative to assess their suitability for the Works.  

Construction Quality Documentation , relative to this Technical Standard,  shall be : 

¶ Presented in English and legible in a Manufacturers Data Repor t (MDR) format ;  

¶ A standard SA Water MDR Index  shall be used or a SA Water approved equivalent;  

¶ Appendix A3 contains a sample MDR Index as does TS 0132 Appendix  D. 
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5 Welding Procedures  

5.1 Welding Procedure  Specifications  

SA Water has developed  specific Welding  Procedure Specifications (WPSõs) to meet the 

needs of the individual SA Water Workshops (Berri, Crystal Brook, South Para etc .) that 

performs Weldin g on the assets of or for SA Water.  

Should Contractors/ Sub -contractors need to p erform Welding on SA Water assets (or 

intended assets) , the Contractor/ Subcontractors are required to develop, and get approved 

Welding Procedure Spec ifications for  the work they will be undertaking.  

5.1.1 Preparation of Edges for Welding  

Surfaces and edges to be welded shall be uniform and free from fins, tears, cracks and other 

defects that would adversely affect the quality or strength of the weld. Surfaces to be 

welded and surfaces adjacent to a weld shall also be free from loose or thick scale, slag, rust, 

grease, paint or other fore ign matter that could prevent proper welding.   

5.2 Qualification of Pressure Piping  Welding Procedure s  

Each Welding Procedure that is intended to be used on assets of the Principle (SA Water) 

shall be qualified by the intended user and in accordance with AS 3992, and this Technical 

Standard.  

Qualificat ion is intended to demonstrate t he suitability of the welding proced ure for the 

material used in the work, specifically that;  

¶ The weld can be made without unacceptable imperfection (defects) in the weld deposi t 

and heat affected zone  

¶ The mechanical properties, such as strength, and if applicable fracture toughness and 

hardness, satisfy specified requirement  

¶ The intended userõs organisation and equipment is capable of successfully using the 

procedure  

¶ Each weldin g procedure is only applicable within the limits of the essential variables in the 

Australian Standard to which the procedure was qualified against  

¶ The development of each welding procedure shall be recorded in detail, known as a 

Procedure Qualification Re cord (PQR) and shall contain all of the major parameters / 

essential variables and at least the following information.  

o Weldi ng Standard e.g.  AS 4041 Class 1. 

o A sketch of the joint design . 

o Material (s) grade  - type on both sides of the joint . 

o Material thick ness ð all parts . 

o Method of material(s) preparation . 

o Welding process(s) to be used . 

o Weld position ð Flat, Horizontal, Vertical, Overhead, e.g. 1G ð 2G ð 3G ð 4G ð 5G ð 6G 

ð 6GR ð 1F ð 2F ð 3F ð 4F ð 5F ð 6F. 

o Number and sequence of runs . 

o Voltage, amperage, travel speed . 

o Preheat and interpass temperature . 

o Heat input (KJ/mm) for each weld pass . 
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o Interim cleaning such as, brush, de -slag, grind, chip . 

o Classification and diameter of electrodes  /  wire s. 

o Shielding gas (s) / gas mixtures / flow rates . 

o Surface and / or  material treatment post welding i .e . pickled & passivated, heat 

treated etc . 

¶ Any Welding Procedure Spec ification shall be re -qualified  when the essential variables on 

the welding procedures being used, vary outside of the prescribed limits in the specified 

standard/code. These welding procedure qualification  records shall be submitted to SA 

Waterõs Representative for review and approval. 

Typical Welding Procedure Specifications ( WPS) & Procedure Qualification Records ( PQR) 

can be found in the Appendixesõ of AS 3992.  

5.3 Qualification of Structural Steel Welding Procedure s  

Each Welding Procedure that is intended to be used on SA Water assets shall  be qualified by 

the intended user and in accordance with AS 1554, and this Technical Standard.  

The suitability of Welding Procedure Specificationõs (WPS) are required to undergo the same 

qualification requirements as those stated in 5.2 above, however the  welding code to be 

qualified against shall be AS 1554. 

The qualification welding procedures to AS 1554 shall cover and take into account the 

different types and grades of materials covered by AS 1554: Parts 1, 2, 3, 4, 5, 6, or 7.  

5.4 Qualification of Alumin ium  Welding Procedure s  

Each Welding Procedure that is intended to be used on SA Water assets shall be qualified by 

the intended user and in accordance with AS 1665, and this Technical Standard.  

The suitability of the Aluminium Welding Procedure Specificat ionõs (WPS) are required to 

undergo the same qualification requirements as those stated in 5.2 above, however the 

welding code to be qualified against shall be AS 1665.  

5.5 Qualification of Spiral Welded Pipe  Welding Procedure s for 

Butt Welds  

Each Welding Procedure that is intended to be used to manufacture spiral welded pipe on 

intended assets of SA Water shall be qualified by the Pipe Supplier and in accordance with 

AS 1579, and this Technical Standard.  

The suitability of the Welding Procedur e Specificationõs (WPS) are required to undergo the 

same qualification requirements as those stated in 5.2 above, however the welding code to 

be qualified against shall be AS 1554.  

KEY  
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6 Welding Procedures  

6.1 Welding Supervisors Qualifications  

The Welding Supervi sor shall hold as a minimum:  

¶ Current certification to AS 1796 Certificate 10; or  

¶ Current certification to AS 2214; or  

¶ Hold a WTIA International Institute of Welding Qualification to IWS, IWT, or IWE level ; or 

¶ Another current qualification/certification acc eptable to SA Waterõs Representative. 

The Welding Service Provider shall provide details of the Welding Supervisorõs qualification(s), 

certification, and experience records to SA Waterõs Representative prior to the 

commencement of any welding.  

The Welding Service Providers Welding Supervisor cannot be the same person as the Welding 

Inspector without the approval of SA Waterõs Representative. 

6.2 Welding Inspectors Qualifications  

The Independent Welding Inspector shall hold  as a minimum : 

¶ Current WTIA Welding In spection Certification; or 

¶ Another current qualification/certification acceptable to SA Waterõs Representative. 

The Welding Service Provider  shall provide details of the  Inspectorõs qualification(s), 

certification, and experience records to  SA Waterõs Representative. 

The Welding Service Providers Welding Inspector cannot be the same person as the Welding 

Supervisor without the approval of SA Waterõs Representative. 

6.3 Welding Non Destructive Testing Contractor  

The non destructive tesing Contrac tor conducting :  

¶ Radiography (RT)  

¶ Ultrasonic (UT) 

¶ Magnetic Particle Inspection (MPI)   

¶ Dye Penetrant Inspection (DPI)  

Each Technicians shall have  the appropriate qualifications  and experience  for the in spection 

technique and the the Company be NATA accre dited for the techniques.  
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7 Inspection and Testing  

7.1 Inspection & Test Plan (ITP)  

The Welding Service Provider shall:  

¶ Provide an Inspection and Test Plan (ITP) for all welding work to SA Waterõs Representative, 

not less than 10 working days prior to commence ment of the welding work. A Standard SA 

Water sheet shall be used; or SA Water approved equivalent; Appendix A4 contains a 

sample ITP Check Sheet . 

¶ Ensure that the Inspection and Test Plan (ITP) contains the necessary elements to ensure 

the completed welding work complies with the specified standards/codes and/or other 

specified requirements.  

7.2 Testing of Welds for Spiral Welded Pipe  

All Spiral Welded Pipes shall be subject to factory hydrostatic strength tests in accordance 

with the requirements of Sect ion 4 of AS 1579.  

In addition to the hydrostatic testing, non -destructive testing by Radiography (RT) or 

Ultrasonic (UT) methods in accordance with AS  1554.1 Category SP with acceptance 

standards as specified in AS  1554.1 shall be undertaken for:  

¶ 100% of the welds for the first two (2) pipes of each pipe size .  Following a test failure  100% 

of the next pipe length from the mill is required until compliance is achieved.  

¶ Thereafter three 3 pipe lengths taken form the beginning, middle and end of the days 

pro duction run shall each be radiographically tested at 8 randomly chosen locations.   

Following a test failure  100% RT or UT testing of the welds for a pipe length either side of the 

initially tested pipe length shall occur . 

¶ The Pipe Supplier shall provide te st certificates, issued by a National Association of Testing 

Authorities (NATA) accredited laboratory, for both Destructive and Non Destructive Testing 

(except hydro -static testing of pipe joints), as part of the MDR.  

¶ Material grade of Spiral Welded Pipe i ntended for supply to SA Water shall be certified 

Grade 300  MPa material i .e . AS 1594-HU300. 

¶ Material grades such as AS 1594-HXA1016 are non -certified grade 300 material and shall 

be referred to the Princip al  Engineer, Materials Science for acceptance shou ld there be a 

need to use/supply such material.  

Alternatively, if the supplier chooses not to undertake hydrostatic testing then 100% of the 

welds shall be non -destructively tested in accordance with AS  1579 Section 4.1.1.(b).  

Test reports shall be prepar ed in the format presented in the Standard and provided to the SA 

Waterõs Representative. 

SA Waterõs Representative shall reserve the right to attend witness and audit manufacturing 

aspects of the production activity or documentation associated with Produc tion.  

The above testing is intended for each setup of runs for large pipe orders where production 

will span greater than one day such as a mains replacement . 

7.2.1 Alternative testing requirements for Spiral Welded Pipe : 

This clause is intended to be implemente d by the Principle (SA Water) for the supply of MSCL 

pipe for the replacement of individual pipe sections  (or low volume)  or pipe sections in burst 

situations. This clause is not intended to be an alternative for NDT requirements as outlined in 

clause 7.2 above.  
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¶ Spiral welded pipe that has been produced and tested per clause 7.2 above, as a batch 

run, no further testing needs to be applied to the available pipe, if it can be demonstrated 

the available pipe/s are from the batch run that the testing regime wa s applied to.  

¶ Spiral welded pipe that has not undergone the testing requirements per clause 7.2 above, 

will require a minimum of eight (8) randomly selected areas requiring non -destructive 

testing by Radiography (RT) or Ultrasonic (UT) methods in accordanc e with AS1554.1 

Category SP with acceptance standards as specified in AS1554.1.  

7.3 Testing of Pressure Piping Butt, Branch and Fillet Welds  

The following testing regime applies to fabrication and welding work in both workshops and 

field situations. Requireme nts are based on AS4041 Class 2P with qualifications associated 

with risk of failure and lessons learnt from previous projects.  

7.3.1 Testing Requirements for Specials  

¶ All Welding shall be  100% Visually Inspected by a qualified Welding Supervisor and 

Inspector . 

¶ Full Strength Butt Welds (FSBW), which are in line Butts , shall be  100% RTõd for the first 5 

welds of each WPS /welding operator , and 10% for remaining welds for that WPS /welding 

operator .   

o It is important to get a representation of the various operators a nd pipe 

diameters/wall thicknesses within the WPS limitations when applying these 

percentages.  

¶ FSBWõs which are branches or  offtakes that canõt be RTõd, shall be 100% UTõd for the first 5 

welds of each WPS /welding operator , and 10% for remaining welds for that WPS/welding 

operator .  NDE of the branch FSBWõs shall occur prior to fitment of compensation plates, 

wrapper plates or crotch plates if specified in the design.  

o It is important to get a representation of the various operators and pipe 

diameters/wall t hicknesses within the WPS limitations when applying these 

percentages.  

¶ FSBWõs which are branches or off takes  that canõt be UTõd due to wall thickness 

restrictions (less than 6mm) , shall be  100% Magnetic Practical Inspected (MPI)  for the first 5 

welds of eac h WPS/welding operator , and 10% for remaining welds for that WPS /welding 

operator .  NDE of the branch FSBWõs shall occur prior to fitment of compensation plates, 

wrapper plates or crotch plates if specified in the design.  

o It is important to get a represent ation of the various operators and pipe 

diameters/wall thicknesses within the WPS limitations when applying these 

percentages.  

¶ Fillet Welds shall be  100% MPI for the first 5 welds and 10% for remaining welds.   

o It is important to get a representation of th e various operators and pipe 

diameters/wall thicknesses within the WPS limitations when applying these 

percentages.  

Note that the frequency of Non -Destructive Examination ( NDE) stated above applies to each 

weld procedure /welding operator  for each Contracto r. It is important to get  a representation 

of each  operator a gainst  pipe diameters/wall thicknesses within , the WPS limitations when 

applying these percentages.  

SA Waterõs Representative shall reserve the right to witness the first 5 welds of each weld 

procedure  per operator . After the completion of the first 5 welds, the testing records shall be 

inspected by the Superintendentõs Representative. The Welding Service Provider is to give SA 

Waterõs Representative ten (10) daysõ notice prior to the start of welding work.  
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SA Water shall reserve the right for SA Waterõs Representative to attend witness and audit all 

aspects of the construction/welding activity or documentation associated with any work for 

or intended for SA Water.  

Where previous history and c ompetency relative to a particular Operator and Welding 

Procedure Specification (WPS) can demonstrate where the  Operator has achieved the 

requirements of clause 7.3.1 above  within the last 6 months , consideration may be granted to 

apply ongoing 10% testing . This consideration is at the discretion of the SA Water 

Representative and shall only be considered on an individual case by case basis.  

7.3.2 Testing Requirements for Regional and Metropolitan Areas  

¶ The general testing requirements for Regional and Metropolit an areas are to be the same 

testing regime as stated in clause 7.3.1 above for  fabrication and welding work in 

workshops or for fabrication and welding working for and or within Pump Stations .  

¶ The testing requirements for fabrication and welding on pipewo rk in Regional areas 

(outside of Pump Stations) or within SA Water workshops for pipework destined for Regional 

areas (outside of Pump Stations) is based on AS4041 Class 3 with additional requirements  

as stated below.  

o All Welding shall be 100% Visually In spected by a qualified Welding Supervisor and 

Inspector.  

o Full Strength Butt Welds (FSBW), which are in line Butts, shall be 100% RTõd for the first 5 

welds of each WPS/welding operator, this is a one off requirement, as long as they 

are within their qualif ication period.  

o After the above has been achieved, Full Strength Butt Welds (FSBWõs) will require 10% 

Magnetic Particle Inspection (MPI) surface NDT.  

o FSBWõs which are branches or offtakes that canõt be RTõd, shall be 100% UTõd for the 

first 5 welds of each WPS/welding operator, this is a one off requirement, as long as 

they are within their qualification period.   NDE of the branch FSBWõs shall occur prior 

to fitment of compensation plates, wrapper plates or crotch plates if spe cified in the 

design.  

o FSBWõs which are branches or offtakes that canõt be UTõd due to wall thickness 

restrictions, shall be 100% Magnetic Particle Inspected (MPI) for the first 5 welds of 

each WPS/welding operator, as long as they are within their qualific ation period.   

NDE of the branch FSBWõs shall occur prior to fitment of compensation plates, 

wrapper plates or crotch plates if specified in the design.  

o Fillet Welds shall be MPI examined at a rate 10%, per welder.  

o SA Water Engineering reserve the right to  nominate additional RT/UT/MPI as required.  

7.3.3 Testing Requiements for Patch Plates on Pipes  

Where it is required to weld a patch plate onto piping, a Welding Procedure Specification 

(WPS) is required as well as the operatorõs being within their qualification period.  

The suitability of all patch Welding Procedure Specificationõs (WPSõs) are required to undergo 

the same qualification requirements as those stated in 5.2 above, however the welding code 

to be qualified against shall be AS 1554. 

The patching plate is to have rounded corners and the weld profile of the deposited weld to 

be smooth and free of defects.  

 

 

Typical Rounded Corners for Patching Plates (Radius to suit 

size of patch)  
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¶ All patching welds  shall be  100% Visually Inspected by a qualified Weldi ng Supervisor  / 

Inspector.  

¶ In the metropolitan area and within all pump stations all patching welds shall be 100% MPI 

for the full length of the welds around patching plates on carbon steel . 

¶ In the metropolitan area and within all pump stations all patchi ng welds shall be 100% DPI 

tested for the full length of the welds around patching plates on stainless steel or 

aluminium . 

7.4 Testing of Structural Welds  

The following testing regime applies to fabrication and welding work in both workshops and 

field situati ons. 

7.4.1 Testing Requiements for Carbon Steel Structures  

¶ All Welding  shall be  100% Visually Inspected by a qualified Welding Supervisor and 

Inspector .  

¶ FSBWõs shall be 10% RT or UT examined  for  each WPS /welding operator .   

o It is important to get a representation of the various operators and plate thicknesses  

within the WPS limitations when applying these percentages.  

¶ FSBWõs which  canõt be RT or UT examined due to wal l thickness restrictions, shall be 1 0% 

MPI for each WPS /welding operator .   

o It is important to get a representation of the various o perators and plate  thicknesses 

within the WPS limitations when applying these percentages.  

¶ Fillet Welds shall be 1 0% MPI examined for  each WPS /welding operator .   

o It is important to get a representation of th e various o perators and plate  thicknesses 

within the WPS limitations when applying these percentages.  

7.4.2 Testing Requiements for Stainless Steel & Aluminium Structures  

¶ All Welding shall be  100% Visually Inspected by a qualified Welding Welding Supervisor and 

Inspector .  

¶ FSBWõs shall be 10% RTõd or UTõd for each WPS/welding operator.  

o It is important to get a representation of the various operators and plate thicknesses 

within the WPS limitations when applying these percentages.  

¶ FSBWõs which canõt be RTõd or UTõd due to wall thickness restrictions, shall be  10% Dye 

Penetrant (DP I) examined for each WPS/welding operator.  

o It is important to get a representation of the various operators and plate thicknesses 

within the WPS limitations when applying these percent ages.  

¶ Fillet Welds shall be  10% DPI examined for each WPS/welding operator .  

o It is important to get a representation of the various operators and plate thicknesses 

within the WPS limitations when applying these percentages.  
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8 Quality Requirements  

8.1 Preface  

This Standard requires all Welding Service Providers to demonstrate to SA Waterõs 

Representative that welders to be used on SA Water assets are within their qualification 

period and approved to the welding procedure they are working to prior to the 

commencem ent of any welding.  

This Standard requires all Welding Procedure Specifications (WPS) to be appropriately 

qualified and submitted to SA Waterõs Representative for review and approval ten (10) 

business days prior to the commencement of any welding.  

8.2 Fittings 

All fittings shall be made from pipe manufactured in accordance with this Standard, or shall 

be fabricated from structural steel complying with AS 1594 or AS 3678. The Carbon Equivalent 

content (CE) shall not exceed 0.40.  

The use of pipe manufactured in a ccordance with API Specification 5L shall be acceptable 

for branches only (e.g. offtakes, scour valves, air valves, etc.). Where such pipe is used, the 

CE of the material shall not exceed 0.40.  

8.3 Welding Categories  

For assets intended for use by SA Water, th e following applies:  

¶ The manufacture of Spiral Welded Pipe shall be in accordance with AS  1579 with the 

welding to AS  1554 ð SP.  

¶ The welding of pressure pipe shall be to AS  4041 Class 2 P. 

¶ The welding of structural steel shall be to AS  1554.1 ð SP. 

¶ The we lding of stainless steel shall be to AS  1554.6 ð Class 2BII. 

¶ The welding of aluminium shall be to AS  1665 ð Category B.  

8.4 Quality Systems  

Welding Service Providers shall ensure all fabrication and welding related activities for work 

on assets intended for SA  Water are managed under a suitable quality management system.  

8.5 Edge Preparations  

Surfaces and edges to be welded shall be free of extraneous material and other defects that 

would affect the quality or strength of the weld.  

8.6 Pressure Testing 

Where required by the Contract Specification , e.g . Closing Collars, Pressure Testing shall be 

carried out and recorded. A Standard SA Water sheet shall be used; or SA Water approved 

equivalent.  

8.7 Additional Testing of Welds  

Where there is a specific reason to question the welders ability, SA Waterõs Representative 

may request additional NDE/NDT for any welding carried out on any asset or intended asset 

of SA Water, that the welder in question has work on.  

Where such testing detects non -compliance (defects), the Welding Service Provider shall 

bear the cost of the repair and the additional cost of retesting the welds.  
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8.8 Welder Performance Monitoring  

The Welding Service Provider shall monitor the performance of welding operators working on 

assets or intended asse ts of the Principle.  

Where unsatisfactory welds are produced by a welding operator, the Welding Service 

Provider will notify SA Waterõs Representative as soon the discoveries of unsatisfactory welds 

are known.  

Should the percentage of unsatisfactory weld s exceed 5% for any one operator, SA Waterõs 

Representative may request the welding operator be removed from the work and offered 

training by the Welding Service Provider.  

The welding operator should not be permitted to continue to work until such time/s a s can be 

demonstrated the welding operator is able to achieve the requirements of the WPS which 

defects were recorded against.     

8.9 Weld Traceability  

The Welding Service Provider shall maintain Weld Traceability Records for all welding work 

carried out on t he assets, or intended assets of SA Water.  

Sample Weld Mapping is shown at Appendix A2 and a sample Weld Traceability Sheet is 

shown at Appendix A1. A Standard SA Water sheet shall be used; or SA Water approved 

equivalent.  
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9 Pickling and Passivation of Stain less Steel Welds  

Oxide scales are formed on the surface s of stainless steels during annealing, hot -forming and 

welding .  Oxide scales deplete the chromium near the surface of the material which sensitises 

the material making it suspetible to  corrosion.  For butt welds t his scale (also referred to as 

heat tint) forms on both the external welded surface, and the internal welded surface.  For 

external fillet welds it also occurs on the opposite side of the welded surface.  For example an 

external fillet weld t o attach a lifting lug, bracket or puddle flange to a pipe will produce 

heat tint on the inside surface of the pipe.  This will result in internal corrosion for a pipe 

conveying internal liquid and must be avoided.  

Figure 1 below displays different levels of heat tint due to increasing amounts of oxygen 

contamination during welding . These oxygen concentrations vary between 10  ppm (Sample 

1) to 25,000   ppm (Sample 10) and the discolouration is indicative of the amount of heat  tint 

that occurs on the inside of a pipe when it is welded on the outside.  This shows that 

descaling/pickling must occur on both sides of the weld to ensure corrosion resistance.  

 

Figure 1 -  Levels of weld discolouration on insi de of 316L stainless steel (AS 1554.6)  

Post treatment sh all  be conducted on the weld to eliminate heat tint  to achieve either 

sample numbers 1 or 2 in Figure 1 above .  This can be achieved by:  

¶ Electropolishing to remove the heat ti nt and reduce the surface  roughness.  

¶ Application of pickling paste to the weld area.  

¶ Dipping of the component in a pickling bath followed by dipping in a passivation 

bath.  Pickling baths commonly contain a solution made up of hydrofluoric and nitirc 

acid and passivation baths con tain nitric acid.  Pickling removes the heat tint and 

passivation aims to increase the chromium to iron ratio in the passive film and 

accelerates film formation.  ASTM A 380 provides further guidelines on bath makeup 

for pickling and passivation for differ ent stainless steel grades  as well as required bath 

temperature and immersion times.  

¶ Gas purging of pipework to eliminate oxygen from the weld region  to prevent heat 

tint formation .  Argon  and argon -hydrogen  mixtures are commonly used purging 

gases.  If this method is used sample level 3 is permitted as per figure 1 above.  

Confirmation of successful pickle and passivation shall be visual inspection of both sides of all 

butt and fillet welds performed by a qualified welding supervisor or welding inspector t o 

ensure sample numbers 1 , 2 or 3 as per Figure 1 above have been achieved.   Site welds can 

be particularly problematic and careful consideration should be given to ensure that the 

inside and outside of site welds can be reached to allow pickling paste application.  

Note that pickling gels /paste  contain highly dangerous chemical  hydrofluoric acid .  Before 

commencing pickling operations an SDS of the pickling gel shall be obtained and reviewed 

and a Job Safety Analysis be performed.  Any instructions for s afe use and disposal included 

in the SDS must be complied with.  
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Note prior to pickle and passivation all weld spatter / arc strikes and other surface defects 

shall be removed by new stalinless steel flap disc  grit grade 240 or finer.  

Pickling and passivati on requirements for stainless steel welds are to be included in the Notes 

Sections of the PQR, WPS, and WQR.  
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10 Additional Construction Considerations  
Additional construction considerations must cover the following aspects of work, which are 

additional to the  above mentioned requirements, and are to be submitted to SA Waterõs 

Representative for review and comment.  

10.1 Thermal Link-in Considerations  

Link-in temperatures must be considered when working on either below ground mains, or 

above ground mains. Refer to TS  0230 clause 4.5.9 for further information.  

Above ground installation temperature range: 12ěC to 20ěC 

Below ground installation temperature range: 1 3ěC to 27ěC 

10.2 Lifting Plans 

To avoid overloading at pippe connections/joints w elding service p roviders should be aware 

that p ipe specials with valves built into them, should have lifting plans developed and built 

into ITPõs when they are handling pipe specials with valves. Lifting plans and ITPõs are to be 

sent to SA Waterõs Representative for review and comment prior to the lifting of pipe specials 

with valves attached.  

10.3 Access  

SA Waterõs Representative shall have access to inspect / review work on intended SA water 

assets at all times.  
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Appendix A   

A1 Weld Traceability Sheet  
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A2 Weld Map Sample Drawing  
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A3  Manufacturers Data Report Sample Index  
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A4  Inspection & Test Plan Sample Check Sheet  

 

 


