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Qualification of WPSs and Completion of WPQs
1.0  Purpose

This procedure defines the process for qualification of Welding Procedure Specifications (WPS) and completion of Welder/Welding Operator Performance Qualifications (WPQ).

2.0  Scope

This procedure includes the planning, responsibilities and instructions for qualification of Welding Procedure Specifications (WPS) and completion of Welder/Welding Operator Performance Qualifications (WPQ).
3.0  Reference Documents

· ASME Section III – Rules for Construction of Nuclear Pressure Vessels;
· ASME Sect. V – Nondestructive Examination;
· ASME Sect. IX – Welding and Brazing Qualifications;
· AWS B2.1 – Specification for Welding Procedure and Performance Qualification;
· AWS D1.1 – Structural Welding Code – Steel;
· AWS D1.2 – Structural Welding Code – Aluminum;
· AWS D1.6 – Structural Welding Code – Stainless Steel;
· ENG-SOP-01 – Manufacturing/Quality Plans;

· ENG-WI-008 – Operation Cards;

· HR-WI-025 – Visual Acuity Testing Requirements;
· MFG-SOP-01 – Manufacturing Management;

· PUR-SOP-03 – Purchase Orders;
· QA-SOP-03 – Traceability/Identification;
· QAT-SOP-01 – Internal & Supplier Quality Audits;

· WLD-SOP-03 – Welding Process Development;

· WLD-WI-004 – Welder Performance Qualifications;

· WLD-WI-006 – Welding Engineering Work Order Review;

· WLD-WI-008 –  Assessment of Welder’s Ability;

· MTM-NQM-CVR, ASME Nuclear Quality Assurance Manual;

· MTM-QAM-01, Major Tool & Machine, Inc., Quality Assurance Manual.

4.0  Definitions

· ASME Code (Code) - ASME Boiler and Pressure Vessel Code Section III, Division 1, Nuclear Power Plant Components; and/or ASME Section III, Division 3, Nuclear Power Plant Components (Containment Systems and Transport Packaging for Spent Nuclear Fuel and High Level Radioactive Waste); and other referenced Sections (Sections II, V, IX, etc.).

· CFT – The term CFT is used to denote the CFT Leader or a designated CFT Engineer from his team.

· CFT Engineer – The CFT Engineer reports to the CFT Leader and is responsible for activities of subcontract design planning, procurement planning, and fabrication planning as they relate to the Quality Program.

· Customer Focused Team (CFT) Leader – The CFT Leader is the Executive Vice President’s designee to manage contracts and plan activities related to subcontract design, procurement, fabrication, and quality with a specific customer or group of customers.  He/she reports to the Executive Vice President.
· CWI - Certified Welding Inspector

· Manufacturing Routing – The document that conveys the CFT’s written instructions for each operational step as well as inspection, QA record, and WPS requirements to manufacturing personnel.  The Manufacturing Routing may be referred to in reference documents as Manufacturing Router, Router, or Traveller.
· NADCAP - National Aerospace and Defense Contractors Accreditation Program.
· NDE –  Nondestructive Examination;
· NDT – Nondestructive Testing;

· PQR – See Procedure Qualification Record;

· PQRD – See Procedure Qualification Record Datasheet;

· Procedure Qualification Record - A document providing the actual welding variables used to produce an acceptable test weld and the results of tests conducted on the weld for the purpose of qualifying a weld procedure specification.
· Procedure Qualification Record Datasheet (PQRD) - A document providing the actual welding variables used to weld a Procedure Qualification plate.

· PWHT - post-weld heat treatment

· Welder - A person who performs welding operations where he/she has direct control over welding variables during the welding process.
· Welding Operator - A person who performs welding operations where he/she has limited or no control over welding parameters during the welding process.
· Welder Performance Qualification - A document identifying the variables of welder performance (manual or semi-automatic) for qualification to a specific WPS.

· Welding Procedure Specification - A document which delineates/references all welding variables required by the applicable specification to provide direction for welding;

· WPQ – See Welding Performance Qualification;

· WPS – See Welding Procedure Specification.

5.0  Procedural Narrative
5.1  Work Order Review
During work order planning, a CFT reviews contract and MTM requirements per ENG-SOP-01 to determine whether welding is required for fabrication of the component.  The following actions are taken as a result of the review:
· For items requiring no welding, no further action regarding welding is required beyond the initial review;
· For items requiring welding, the CFT enters welding requirements per WLD-WI-006.  Upon completion, the CFT indicates that the requirements are ready for Welding Engineering review.  Welding Engineering review shall be performed by a Welding Engineer per WLD-WI-006
.
5.2  Welding Process Selection
Upon review of the work order requirements, a Welding Engineer selects the appropriate welding process for the application.  A Welding Engineer examines the welding process and its application to the work order to determine the following:

· Capability to produce an acceptable welded item;

·  Conformance of the welding process to contract or Code requirements (e.g. qualification status).
5.2.1  Process Capability

A Welding Engineer shall determine whether the welding process(es) to be used are capable of producing an acceptable welded item and are qualified according to contract or Code requirements.
When a Welding Engineer determines that welding processes are capable of producing an acceptable welded item but are not qualified according to contract or Code requirements, necessary steps to meet applicable requirements shall be taken.  This may include completion of Procedure Qualification Records.

When a Welding Engineer determines that welding processes are incapable of producing an acceptable welded item as currently applied, they shall ensure that the process undergoes additional development per WLD-SOP-03.
5.3  Procedure Qualification
Procedure Qualification Records (PQRs) are produced to demonstrate that a given set of welding parameters produces weld properties that meet contract or Code requirements.

PQRs are necessary for all work that must meet ASME Code requirements.  PQRs may exist, but are not mandatory, when PQRs are not required to meet ASME Code.  In these cases, the requirement for PQRs shall be based upon applicable contract.

5.3.1  PQR Materials

Welding Engineering personnel may work with the CFTs, Manufacturing, and Purchasing to obtain materials for Procedure Qualifications.  Material used for Procedure Qualifications shall meet specified contract or Code requirements.
If material must be purchased for PQRs, it shall be purchased per PUR-SOP-03.  Heat lot traceability of the material used shall be maintained per QA-SOP-03.
5.3.2  Welding of PQR Coupons
Welding Engineering personnel shall arrange for a welder or technician to weld the Procedure Qualification coupon.  The individual assigned is responsible to properly document welding parameters used throughout the Procedure Qualification process on the PQRD form provided by Welding Engineering personnel.  Welding Engineering personnel may include suggested welding parameters for qualification coupon on the PQRD form provided.
The PQR plate shall be welded by the welder/technician who records the actual welding parameters.  The actual welding parameters are entered into the PQRD database by a Welding Engineer.
5.3.3  Nondestructive Examination/Testing of PQR Coupons

At minimum, Welding Engineering personnel shall ensure that completed PQR coupon(s) undergo NDE/NDT per contract or Code requirements.  If no contract or Code requirements for NDE/NDT are stated, the following shall apply:

· Visual examination per AWS B2.1;

· Radiographic examination per ASME Section IX.  In addition, the PQR coupon(s) may be radiographed and interpreted per AWS B2.1, AWS D1.1 for steel components, AWS D1.2 for aluminum plates, or AWS D1.6 for stainless steel components.  As radiographic inspection procedures for various standards may be identical, conformance to multiple standards may be documented on one reader sheet.  If multiple standards are documented on one reader sheet, a separate line should be used to indicate interpretation of the film to each of the standards.
If a PQR coupon does not meet the NDE/NDT requirements specified by the contract or Code, the cause of the failure shall be analyzed by Welding Engineering to determine whether changes to the process are required to successfully weld a new PQR coupon.
5.3.4  PWHT of PQR Coupons

Welding Engineering personnel shall ensure that the PQR coupon(s) undergo PWHT as specified by contract or Code requirements.  A chart showing time and the temperature of the PQR coupon shall be recorded by the vendor during the PWHT cycle.

5.3.5  Mechanical Testing of PQR Coupons

Welding Engineering personnel shall ensure that mechanical testing of the PQR coupon(s) is performed per contract or Code requirements.  If contract requirements do not detail personnel and facilities requirements, the personnel or facilities should be capable of meeting ASME and ASTM testing requirements as a minimum.
New PQRs for nuclear applications shall be tested by facilities that have been audited and approved by MTM in accordance with QAT-SOP-01.
If a PQR coupon fails to meet mechanical testing requirements specified by the contract or Code, the cause of the failure shall be analyzed by Welding Engineering personnel to determine whether changes to the process are required to successfully weld a new PQR coupon.

5.3.6  Welding Engineering personnel shall enter acceptable PQRs into the PQR database and certify them by signing the document.  Signatures may be electronic or handwritten.

5.3.7  Records for PQR Coupons
The following records shall be maintained by Welding Engineering personnel:

· PQRD records which are entered into the PQRD database;

· PQR records which are entered into the PQR database;

· Original mechanical test records which are filed by PQR number;

· PWHT charts which are filed with original mechanical test records;

· Additional records required by contract shall be filed with original mechanical test records.

5.4  Creation of WPSs
WPSs shall be entered into the WPS database and signed electronically by Welding Engineering personnel.  Welding Engineering personnel shall ensure that the WPS content fulfills contract or Code requirements.

All WPSs required to meet ASME Code standards must be based on a valid PQR.  A valid PQR may exist, but is not mandatory, when WPSs are not required to meet ASME Code standards.  In this case, the WPS must meet the applicable contract requirements.
For WPSs required to meet NADCAP standards the qualified welding settings must be monitored and maintained within ±10% when performing automatic or semi-automatic welding, unless otherwise specified by customer requirements. In addition, the WPS must state that the welder will verify the cleanliness of wire with a clean cloth prior to use.
5.5  Customer Approval of WPSs

When customers require pre-weld approval of welding process(es) or locked process(es), a WPS with a unique identifier and revision level shall be created and maintained by Welding Engineering personnel.

If pre-weld approval of WPS documents is required, Welding Engineering personnel shall supply the CFT with the necessary WPS document(s) for submittal to the customer.
The CFT is responsible for submitting WPS documents to the customer, communicating the need for revisions or corrections to the documents, and re-submission if required.  Upon approval, the CFT is responsible for notifying Welding Engineering personnel that the WPS(s) have been approved for use.

5.6  WPS Assignment to Work Orders
Welding Engineering is responsible for assigning WPS numbers to work orders per WLD-WI-006 based on review of welding requirements.  The WPS numbers assigned are shown in the Manufacturing Routing sequence where they apply.
If changes are required to welding information contained in the Visual Manufacturing “Specification” field, the CFT is responsible to make the changes per ENG-SOP-01.
5.7  Assignment of Welding Resources
Resource IDs for welding operations shall be assigned during work order planning by the CFT per ENG-WI-008.  Manufacturing personnel shall review team/Resource ID assignments per MFG-SOP-01.  Prior to assigning welders to a work order, the welders’ qualification status as well as their capability to produce an acceptable welded component will be examined by team leaders responsible for welding per WLD-WI-008.

5.8  Qualification of Welding Personnel
Contract or Code requirements shall be examined by Welding Engineering personnel to determine WPQ requirements.  Welders and welding operators shall be qualified in accordance with this procedure and WLD-WI-004.
All WPQs required to meet ASME Code standards must be performed in accordance with qualified WPSs.  A valid WPS may exist, but is not mandatory, for WPQs not required to meet ASME Code standards.  In these cases, the WPQ must meet the requirements of the applicable contract.

5.8.1  WPQ Materials

Welding Engineering personnel may work with the CFTs, Manufacturing, and Purchasing to obtain materials for WPQs.  Material used for WPQs shall meet specified contract or Code requirements.

If material must be purchased for PQRs, it shall be purchased per PUR-SOP-03.  Heat lot traceability of the purchased material used shall be maintained per QA-SOP-03.
5.8.2  Welding of Performance Qualification Coupons

The welder doing the WPQ is responsible to properly document welding parameters required by the contract or Code using the WPQ form provided by Welding Engineering personnel.

The WPQ coupon shall be welded per the assigned WPS with Quality oversight as required by contract or Code requirements.
5.8.3  PWHT of WPQ Coupons 

If applicable, the WPQ coupon shall undergo PWHT per contract or Code requirements.  If required by contract or Code, a chart showing time and the temperature of the WPQ coupon shall be recorded by the vendor during the PWHT cycle.

5.8.4  NDE/NDT and Destructive Testing of WPQ Coupons 

At minimum, Welding Engineering personnel shall ensure that completed WPQ coupon(s) undergo NDE/NDT and/or destructive testing per contract or Code requirements.  If no contract or Code requirements for NDE/NDT or destructive testing are stated, the following shall apply:

· Visual examination per AWS B2.1;

· Radiographic examination per ASME Section IX.  In addition, the PQR coupon(s) may be radiographed and interpreted per AWS B2.1, AWS D1.1 for steel components, AWS D1.2 for aluminum plates, or AWS D1.6 for stainless steel components.  As radiographic inspection procedures for various standards may be identical, conformance to multiple standards may be documented on one reader sheet.  If multiple standards are documented on one reader sheet, a separate line should be used to indicate interpretation of the film to each of the standards.

If a WPQ coupon does not meet the NDE/NDT and/or destructive testing requirements specified by the contract or Code, the cause of the failure shall be analyzed by Welding Engineering personnel to determine whether changes to the welder’s method are required to successfully weld a new WPQ coupon.

5.8.5  Records for WPQ Coupons
The following records shall be maintained by Welding Engineering personnel:

· WPQ records are entered into the WPQ database;

· Hard copy radiographs and reader sheets are filed when RT is used in lieu of mechanical testing.
· Additional records required by contract for specific work orders shall be filed in the applicable Quality Folder.
5.8.6  Physical Examination Requirements

Welders shall complete an annual visual acuity exam per HR-WI-025.  This exam shall demonstrate visual acuity of 20/30 or better, either natural or corrected in at least one eye using the Jaeger #2 or equivalent method.
6.0  Procedural Flowchart
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