DOE (Defense Programs)

QA Lessons Learned and Best Practices Review Program - Site Visit Summary


Site Visited: Y-12, 4/24/01 – 4/27/01

Background/Purpose of the Visit:

The Department of Energy has committed to the Defense Nuclear Facilities Safety Board (DNFSB) that it will proactively review programmatic and systemic implementation of Quality Assurance (QA) requirements across the complex.

Defense Programs has initiated a QA Lessons Learned and Best Practices review that includes the following sites: Savannah River, Oak Ridge Y-12, Nevada Test Site, Los Alamos Nuclear Laboratory, Lawrence Livermore Nuclear Laboratory, and PANTEX.  Representatives from these sites attended a QA Workshop sponsored by DP-45, held in Gaithersburg, Maryland in December 2000.  During the workshop, a composite list of QA Lessons Learned and Best Practices was developed and adopted.  This list will be used as a benchmarking tool during site visits, and is attached to this report.

A team consisting of DOE, DOE M&O, and support contractor personnel as appropriate will visit each site to review a specific Structure, System, or Component (SSC) in order to determine the degree of implementation of QA Lessons Learned and Best Practices for a specific project.  The particular SSC to be reviewed will be selected by the host site, and will be selected from the site’s listing of SSC’s provided in response to DNFSB Recommendation 2000-2, Configuration Management, Vital Safety Systems.  Visit team members are drawn from the December QA Workshop attendee list.  The team will also use the visits as an opportunity to identify additional Best Practices and to communicate these across the DP complex.

Project Reviewed:

Replacement of underground cooling tower water lines serving Buildings 9215 and 9998.

SSC(s) Reviewed:

Cooling water supply and return lines (including associated supports, valves and controls) from cooling tower 9409-26 to buildings 9215 and 9998.

SSC(s) Functional Class:

Not Safety Related or Safety Significant

SSC(s) Safety Functions:

None.  The system is mission critical only.

Overview of the SSC(s) reviewed:

Site Visit Team Members/Area(s) Reviewed:

· Jim Winter, DOE DP-45 (Visit Team Leader) (General Applicability)

· Lloyd Smith, DOE-LANL (Design Development (D) and Translation of Design Requirements Into Procurement Specifics (T)
· Dave Webster, LANL – University of California (Procurement)

· Sherry Hardgrave, DOE-Y-12 (Receipt Inspection)

· Mike Jones, XL Associates, Inc., DP-45 Support Consultant (Assembly, Installation, and Construction)

A DNFSB Staff Representative, William Yeniscavich, attended on behalf of the Defense Board.

The Site Hosts for the visit were Michael Glassman (DOE-Y-12 Lead Quality Assurance Engineer) and Frank Denny (BWXT Manager – Quality Programs)

Review Methodology:

Visit team members were assigned specific scopes of review based on their experience and areas of expertise.

The SSC to be reviewed by the team was identified by Y-12 and accepted by DP-45 less than 1 week prior to the site visit.  The reason for the late SSC identification is that the site was not able to identify an appropriate SSC candidate for the review from the list of DNFSB Recommendation 2000-2 SSC’s.  Potential candidate SSC’s identified early in the visit setup process were determined to be constructed or modified under procedures and processes that have been superseded by the arrival of BWXT as the Facility Manager at Y-12.  DOE Y-12 and BWXT determined that there was no added value in re-examining these SSC’s since the applicable work processes and organizational interfaces had changed and many of the candidates had been independently reviewed previously.

The site provided preliminary project reading materials for distribution to the visit team and an initial in-brief by DOE QA management and BWXT management was conducted with the visit team.  Physical workspaces and computers were made available to the team and were appreciated.

The team review consisted of personal interviews with project personnel, physical inspection of the SSC and the facility, and applicable document reviews.  For specific Best Practice List elements that could not be observed directly due to the status or scope of the project, examples of similar implementation and programmatic requirements were observed.  Since the selected SSC was not a vital safety system as described in DNFSB Recommendation 2000-2, the team was instructed by the visit team leader to also look at examples of the site procedures and work processes as they applied to safety-related or safety-significant SSC’s.

The selected SSC was reviewed using the attached “Composite Listing – Lessons Learned and Best Practices” benchmarking tool (the “List”).  The areas of review were organized as shown below:

· General Applicability

· Design Development

· Translation of Design Requirements into Procurement Specifics

· Procurement (Including Manufacturing and Fabrication)

· Receipt Inspections

· Assembly/Installation/Construction

Visit Results and Observations:

Of the 69 recommended Lessons Learned/Best Practices, 48 were observed, 15 were partially observed, and 6 were not observed.  All review items were determined to be applicable to the project reviewed.  The visit team did not identify any safety concerns during the visit.

Several significant observations were noted during the review.  They are discussed below.

Visit Team Significant Observations:

The visit team cautions readers of this report that the results observed for the cooling water piping replacement project are not necessarily representative of the Best Practices and Lessons Learned applied to Y-12 vital SSC’s as defined in DNFSB Recommendation 2000-2.  Future assessments of these vital SSC’s, when conducted, should include a review of this item.

The co-location of BWXT and DOE-YAO quality organizations has forged a positive working relationship for QA.

The project performed a thorough review of available Lessons Learned for application to the project activities.

Other specific observations are included in each individual review area.

Visit Team Recommendations:

The systematic approach to QA through the flow down of requirements into procedures should be made evident to procedure writers and users.

Best practices observed for the Building 9215 Circulating Water Piping Upgrade project should be evaluated for other systems not benefiting from QA process improvements.

To prevent errors, qualified personnel must adequately staff receipt inspection functions.  A majority of the receipt inspection activities now being performed by an engineer could also be performed by less technical staff.  This could free up the engineer to concentrate on the more complex inspection areas.

The site should review the criteria used to decide if integrated system tests are necessary.  For this project, some piping line sizes were changed, possibly changing system flow characteristics.  Also, flow rates to served components were estimated on the system flow diagram.  The project should consider whether confirming these estimated flow rates is necessary.

Additional Lessons Learned and Best Practices Identified During the Visit:

Early in the design process, the construction management/personnel were brought into the design process to assess the design’s constructability.

Project Management Plans should include an overview map of all project contractors and subcontractors, including the prime/sub relationships and the division of scope/responsibility for each organization.
Visit Team Logistics - Lessons Learned:

The focus of the visit team is on implementation of the recommended best practices.  Therefore, all site DOE, Contractor, and Subcontractor organizations involved with the design, procurement, receipt, and construction/installation/modification of the selected SSC must fully participate in supporting the visit.  The visit coordinator will work closely with the site visit point of contact to ensure this need is identified early in the visit setup process.  Specific personnel should be identified for support and participation prior to the visit team’s arrival on site.

General Applicability (G)

G1. The site seeks and finds examples of QA excellence and successes; and effectively adapts and implements the lessons/best practices site wide.
Observation: This best practice was partially observed.

Comments:

As a result of the NaK accident, QA problems related to the Building 9212 HF system, and DOE-wide improvement priority in project management, the Y-12 site has improved in several key areas.  One such example is procurement quality with the use of the configuration control equipment data sheet (CCEDS) concept.  Another future improvement is the project planning tools that Y-12 plans to adopt from the Nevada Test Site after visiting several DOE sites for best practices in this area.  Y-12 is finding examples of program enhancements that will improve QA over time at the Y-12 site.  

Y-12 is a site that is maturing in its QA processes and effective application of processes for QA excellence.  Few examples were available to the team in terms of capital projects that could demonstrate the best practices from this review.  For this review, a SSC Grade 3 and 4 utility system (circulating water for mission critical furnaces) was the primary system made available in addition to a SSC Grade 2 nuclear system procurement example (Building 9212 calandria evaporators).  Other project activity was generally not available for review, in part due to the fact that many were started under old processes and do not demonstrate the current practices as did these projects.  BWXT, having recently replaced LMES as the M&O contractor for Y-12, has taken initial and positive steps towards lasting and positive change.  One such example is the transition of the QA organization from an on-call organization to a required and integrated entity of engineering, construction and operating organizations.  Examples such as these must continue in order that facilities quality assurance can reach a consistently applied and mature QA program.

G2. The site has applied improvement processes & ISM principles to its QA activities.

Observation: This best practice was observed.

Comments:

The BWXT QA organization has an independent and management assessment program that is in place and implemented.  Assessments are routinely accomplished according to annual schedules and improvements are identified.  The issues management system (ESAMS) is utilized to track corrective actions.  ISM principles are utilized.  Notably, BWXT has auditor qualification requirements (Y60-211) that are implemented by the quality organization to attain and maintain proficiency in audit functions.  

One area that is in transition within the new BWXT organization is the overall responsibility of the management and independent assessment functions for 10 CFR 830.  The Performance Assurance organization is now responsible for the management and independent assessment direction and schedule across Y12.  Draft schedules have been prepared by Performance Assurance and Quality Assurance is implementing their internally approved assessment schedule.  Overall, it appears that the Performance Assurance organization does not have the needed staff to assume responsibility for this set of regulatory requirements. 

G3. The site (DOE and M&O) senior management is involved in and committed to QA.  The site clearly communicates QA priorities and provides adequate funding to support QA activity implementation at all levels in the organization.

Observation: This best practice was observed.

Comments:

YAO is committed to QA and during the past several months has established a QA presence at Y-12.  The Operations Director has established a Lead QA Engineer position with three staff members to address facility and weapons QA.  YAO Facility Representatives are also utilized resources in monitoring facility QA for follow-up by the QA organization.  The Lead QA Engineer has been directed to accomplish qualification as the weapons QA chief to further strengthen capabilities in the weapons QA area.  The YAO QA priority is also shifting from a paper-based review of QA packages for weapons certification to a field survey model.  The QA Program for YAO is being revised to reflect this change.  Resources are adequate and have shown significant growth in support of QA at YAO.

BWXT QA priorities have been driven in many respects by the NaK accident and the recent PAAA Preliminary Notification of Violation stemming from the Building 9212 HF system problems.  As a result, BWXT has placed a much greater emphasis on implementation of established QA procedures and the involvement of the QA organization into project and maintenance activities.  Instead of previous practices of line organizations opting for QA support, this support is now mandatory.  In addition, maintenance job package reviews are being reviewed by QA.  The procurement process has also been improved by the use and management attention towards configuration control equipment data sheets (CCEDS).  The CCEDS are for Level 1 and 2 SSC’s and this method is also available for use with level 3 and 4 SSC’s.  Resource commitments are following the increased commitment to QA.

G4. Site DOE/M&O QA groups have an open, positive working relationship.

Observation: This best practice was observed.

Comments:

The YAO and BWXT Quality organizations have demonstrated an open, positive working relationship.  A clear strength is the co-location of the two organizations within the site.  YAO made the commitment to physically establish their QA organization with BWXT’s quality organization in the Y-12 plant area.  The YAO QA lead engineer and his staff work closely with the BWXT quality organization and both are on cooperative terms.  YAO quality has been staffed for only several months and related processes for effective interface and oversight are in development.  These processes will focus upon a greater emphasis in field oversight for facilities and weapons QA.

The BWXT QA organization is involved in the project management function for the CW project.  BWXT has a QA Engineer and a QA Surveillance person for conducting vendor inspections on the project team.  The YAO project manager is also a member of the project team and involves SME functions in the project as needed, including QA.  The project team, both DOE and BWXT, work cooperatively together.

G5. The site QA system has an organized, systematic, documented, graded approach.  Site QA procedures reflect this approach and the site effectively implements these procedures.

Observation: This best practice was partially observed.

Comments:

The site QA system is defined by the Quality Program Description and supported by the Weapons Quality Program Description among other Y-12 procedures.  The weapons quality program defines the specific flow down of requirements from QC-1 and 10 CFR 830 to the BWXT implementing procedures.   The Quality Program Description is set up in a similar fashion, however, flow down to the implementing procedures is not established within the Description document and a matrix crosswalk of requirements to implementing procedures was not made available for review.  Therefore, the systematic aspect of the QA program was not observed since there was no clearly defined flow down of requirements.  A grading procedure is established (Y15-001INS), defining four SSC Grade Levels.  Again, other procurement procedures adequately define and implement appropriate requirements.

G6. The site effectively balances product and QA program priorities (product/program tradeoffs).

Observation: This best practice was partially observed.

Comments:

This best practice was observed for the Building 9215 CW upgrade project (SSC Grade Level 3 and 4) and the procurement actions associated with the Building 9212 calandria evaporators (SSC Grade Level 2N).  Appropriate QA and QC requirements were applied and graded to effectively balance the QA program with product. However, the overall Y-12 site appears to be in the midst of a learning curve in terms of established QA program priorities consistent with products being delivered.  Whether from recent legacy such as the Building 9212 HF system and related recovery, or the recent failed attempt to start-up project activities such as the Building 9215 Stack 979, the QA balance with product is in some respects, a work in progress.

G7. The site effectively transfers QA requirements and processes across organizational lines and departments.

Observation: This best practice was observed.

Comments:

The quality organization has done a good job of integrating their organization into engineering, project, and maintenance activities on site.  These observations are limited to the Building 9215 CW upgrade project (SSC Grade Levels 3 and 4).  The project team has a quality engineer and a vendor inspection capability from the quality procurement organization that is direct matrixed.  There is also matrixed support from the quality organization to engineering in support of this project and others.  As an example, the team observed QA requirements for weld inspection appropriately transmitted through the construction specification by BWXT and later coordinated by MK-Ferguson to BWXT’s Equipment, Test, and Inspection (ET&I) organization for conduct of the inspections.

G8. The site defines and assigns responsibility for QA and provides the needed authority to succeed.

Observation: This best practice was observed.

Comments:

The BWXT organization has established the Performance Assurance organization reporting directly to the General Manager in addition to the Quality Assurance function that also reports directly to the General Manager.  Both of these functions have established responsibility and sufficient authority for the QA function to succeed at Y-12.  While these two functions are still determining responsibility for some common functions, the roles of both organizations are well understood.

G9. The site provides hands-on QA awareness training to all site personnel including top management, line management, and project management personnel.

Observation: This best practice was observed.

Comments:

QA awareness training is required for all employees every two years through the required General Employee Training (GET).  Additionally, more detailed training for job specific application is required within BWXT and MK-Ferguson training programs to support QA functions.  Finally, as a result of the NaK accident and the Building 9212 HF system QA problems, BWXT (LMES) developed and implemented a QA training session for all managers and supervisors within the Y-12 plant.  This was delivered by the General Manager to his direct reports; filtering down the organization in a train-the-trainer approach.  Participation was mandatory and was tracked for completion by the QA organization.  The training itself was requirements based and included inserts of applicability for each level of the organization.  Overall, this effort was well crafted.

As previously mentioned, the QA audit function is supported by an auditor qualification process.  The QA organization uses auditors whose qualifications include knowledge based and experience based components.  The experience base is centered upon hands-on application of audit principles.

G10. The site actively uses the ORPS and ORBITT systems for reporting and lessons learned purposes.

Observation: This best practice was observed.

Comments:

The CW project effectively utilized the ORPS system and the Y12 issues management system (ESAMS), collecting appropriate lessons learned and communicating them through the project’s Quality Assurance Plan.  Eleven items ranging from formal lessons learned, specific occurrence reports related to the project, and previous published “Alert” documents were included.  All were related to various construction safety issues and applicable to the project. While no lessons learned related to the QA failures of the Building 9212 HF system modifications involving welding assembly of piping systems were included, these lessons have been applied through process improvement and implementation focus on a site-wide basis.

The lessons learned program is addressed through a Y12 procedure (Y60-331).  Currently, the responsibility for this program is transitioning from the QA organization to the Performance Assurance organization as a result of the BWXT management transition from Lockheed Martin Energy Systems.

G11. The site requires QA personnel participation in critiques for off-normal or reportable events.

Observation: This best practice was not observed.

Comments:

The site procedure for ORPS implementation does not require QA participation in critiques related to off-normal or reportable events.  QA personnel are involved in QA related ORPS events.  The Plant Shift Superintendent’s organization is responsible for ORPS and the conduct of critiques.

G12. The site conducts senior level manager reviews by group discussion instead of by using routing reviews for design, procurement, and construction activities.

Observation: This best practice was observed.

Comments:

There were examples where each type of review was utilized (group discussion and routed).  In general, the practice of group discussion was utilized in appropriate circumstances to interactively involve functional disciplines and/or senior management, as necessary.

G13. The site QA organization provides a full range of QA support services.

Observation: This best practice was partially observed.

Comments:

BWXT has expanded their QA presence and recently established a new organization as a result of the new BWXT contract.  This includes a full complement of services in quality engineering, procurement QA, product QA including weapons QA, and metrology services.  Other site support not residing within the quality organization is the Equipment, Test and Inspection (ET&I) organization for welding inspection and pressure systems.  

One area that has been completely turned over to an outside organization (MK-Ferguson) is construction QA programs and related implementation.  After qualification of MK-Ferguson’s QA program three years ago, oversight by the M&O contractor, either BWXT or LMES, has not been conducted.  The MK-Ferguson and BWXT components of QA should be assessed as a routine to ensure requirements are being met and the programs are appropriately integrated.  This responsibility for construction QA by MK-Ferguson is expected to be absorbed by BWXT by October 2001.  BWXT will need to develop these capabilities within their organization.

G14. Site design, procurement and assembly/installation/construction documents include QC Hold Points and Inspection Requirements as appropriate.

Observation: This best practice was observed.

Comments:

QC hold requirements were identified through the QA Plan and the Construction Specification for the CW project.  As examples, the structural steel vendor qualification, caisson inspection prior to structural foundation pours, and weld inspections for piping were observed.  BWXT also uses a process of “notification points” whereby the equipment vendor or construction contractor is required to notify BWXT prior to proceeding with certain activities.  BWXT then has the option to witness or perform some QC check of the activity, or allow the contractor to proceed without BWXT participation.  One reason given for having notification points rather than QC hold points is that some cases, like code stamped vessels, already have 100% to 200% embedded inspection without BWXT participation.  This notification point process was observed in the CW project (grade 4 system) and the Building 9212 Evaporator Calandria replacement project (grade 2N system).  

	PERSONNEL INTERVIEWED

	Name
	Title/Position

	Don Johanson
	BWXT Quality Assurance Manager

	Frank Denny
	BWXT Quality Programs Manager

	Gary Owens
	BWXT Quality Engineering

	Kim Fee
	BWXT Quality Engineering

	Keith Stalnaker
	BWXT Quality Assessment Manager

	Frank McHenry
	BWXT Project Manager for Building 9215 Cooling Tower Water Line Replacement Project

	Tom Larkin
	YAO Project Manager for Building 9215 Cooling Tower Water Line Replacement Project

	Mike Glasman
	YAO Quality Assurance Lead Engineer

	Ken Ivey
	YAO Operations Management Director

	Robert Gray
	BWXT Procurement Quality


	DOCUMENTS REVIEWED

	Document Title
	Date/Revision Number, Etc.

	Project Management Plan for the Replace Underground Cooling Tower Water Lines, 9215 Project
	Y/EN-6113, Revision 0, September 2000

	Quality Assurance Plan (Project Evaluation), 9215 Project with Risk Assessment and Lessons Learned
	Y/EN-6041, June 2, 2000

	Systems Requirement Document for the 9215 Project
	Y/EN 5982, February 2000

	Transition Plan for the 9215 Project
	Y/EN-6114, Revision 0, September 19, 2000

	Project Waste Management Plan
	Y/EN-6131, October 2000

	Grading Criteria for Y-12 Facilities and Systems
	Y15-001INS, November 8, 2000

	Quality Program Description
	Y60-101PD, October 16, 2000

	S/RID #’s 9930, 9931, and 9932
	April 24, 2001 S/RID home page at http://www1.y12.org/scripts/lmes_compliance/doruid-2.cfm

	BWXT Y-12 Management & Independent Assessments Composite Schedule CY2001
	April 2001, Draft

	Building 9212 Evaporator Calandria Vendor Surveillance Package including the CCEDS, Manufacturing Plan by Alloy Fabrication Company, and BWXT review and approval 
	

	Construction Specification for Replace Underground Cooling Tower Water Lines Building 9215 Complex
	Specification S01399-02, June 12, 2000

	Site-wide Presentation on “Quality Management at Y-12”
	Spring 2000

	BWXT Y-12 Integrated Safety Management System
	Y15-635PD, March 28, 2001

	DOE-YAO GPP/GPE Project Approval
	YSO-6.8, February 22, 2001

	Management Assessment
	Y15-902, March 12, 2001

	Independent Assessment
	Y15-903, March 21, 2001

	Qualification of Assessment Personnel
	Y60-211, April 15, 1999

	Lessons Learned Program
	Y60-331, April 17, 2000

	Weapons Quality Program Description
	Y60-WP-001, March 2, 2001

	Electrical/Fire Hazard in Room 132 of Building 9709, Critique mtg. minutes
	February 27, 2001


SUMMARY OF REVIEW

AREA(S) REVIEWED: General Applicability (G)

Discussion of Significant Observations:

1. Lessons Learned applications were thorough for Building 9215 circulating water piping upgrade project (G10).

2. QA training and senior management QA emphasis through executive training session was effective (G9).

3. The establishment of the Performance Assurance Function is a positive step in providing a Y-12 perspective for quality improvement (G2).

4. The co-location of BWXT and YAO quality organizations has forged a positive working relationship for QA (G4).

Opportunities For Improvement:

1. Consider an increased involvement of the QA organization in ORPS’ critiques (G11).

2. The systematic approach to QA through the flow down of requirements into procedures should be made evident to procedure writers and users (G5).

3. Best practices observed for the Building 9215 Circulating Water Piping Upgrade project should be evaluated for other systems not benefiting from QA process improvements (G1 and G6).

New Lessons Learned/Best Practices Observed That Will Be Added to the General List for Distribution:

None.

Design Development (D)

D1  
The design should meet all of the specified functional requirements

Observation: This best practice was observed.

Comments:  The design for the Cooling Tower Water Line (CTWL) Replacement Project reflected the required functional requirements. Examples of design documents reviewed included calculations, arrangement drawings, and structural drawings. 

D2.
Designs should incorporate all the required Codes, Standards, and Guides.

Observation: This best practice was observed.

Comments:   Applicable Codes, Standards and Guides were clearly identified in the CTWL Replacement Project.  For example, B31.3 is identified for piping.

D3.
Design calculations and analyses should be peer reviewed, management approved, clearly documented, and retrievable.

Observation: This best practice was observed.

Comments:  The procedures clearly specified the calculations/analysis process and identified an effective review process.  Reviewed structural calculations were clearly documented, peer reviewed and contained management approval.   
D4.
Formal design reviews should be conducted at selected stages during the design process.

Observation: This best practice was observed.

Comments:  There were design reviews conducted at 50% and 90% design completion.  In addition, Lockwood Greene did independent design verification.

D5.
Design interfaces with existing SSC’s are identified, evaluated, and incorporated during design.  Impacts of potential or in-process changes in the interfacing SSC’s are considered.

Observation: This best practice was observed.

Comments:  The USQ process review identifies all the SSC design interfaces for the CTWL Replacement Project.  It was observed that the potential impacts of the project and its in-process changes on interfacing SSC’s are specifically identified and addressed.

	PERSONNEL INTERVIEWED

	Name
	Title/Position

	Frank McHenry
	Project Engineering

	Wayne Bowman
	Structural Design Engineer

	A. R. Parks
	Construction Design Engineer

	R. D. Gray
	QA Service Group

	Mike Glasman
	DOE QA Lead

	Frank Denny
	Quality Program

	Tom Morris
	Program

	Kim Fee
	Quality Engineer. –Design Process/Output


	DOCUMENTS REVIEWED

	Document Title
	Date/Revision Number, Etc.

	Cooling Tower Water Line (CTWL) Replacement – Structural Design and Natural Phenomena Hazard Evaluation 
	DAC-NP-921500-A0004, Volumes I, II, & III and Appendix I, Rev. 0

	Trip Report
	PQ-TR-6326, 2/08/01

	Unreviewed Safety Question Determination – CTWL Replacement
	9215-2000-002, 6/23/00

	Project Management Plan for CTWL Replacement
	Y/EN-6113, Rev. 0

	Structures, Systems & Components (SSC) Grading Criteria Worksheet CTWL Replacement
	4/24/00

	Quality Assurance Plan CTWL Replacement- CTWL Replacement
	Revision 0, 2/02/00

	Systems Requirement Document for the CTWL Replacement Project
	Y/EN 5982, February 2000

	Construction Interface Document (CID) NCR 00-010 Concrete Placement & Testing- CTWL Replacement
	#04   12/14/00

	CID Caissons, Anchor Bolts & Steel Bent- CTWL Replacement
	#03  12/21/00

	QA Plan (Project Evaluation)- CTWL Replacement
	Y/EN-9041   6/2/00

	Project Management Plan Tailoring Matrix – CTWL Replacement
	9/08/00

	Hydro Test Report- CTWL Replacement
	04/16/01

	Independent Design Review memo – Lockwood Greene Engineers
	10/05/00

	Grading Criteria for Y-12 Facilities & Systems
	Y15-001INS  03/07/01

	Design Reviews
	Y17-69-324INS

	Transition Plan - CTWL Replacement
	Y/EN-6114  9/19/00 Rev. 0

	Design Analysis & Calculations
	Y17-69-307INS 9/08/00

	Procurement Quality
	Y60-701 09/19/00

	Equipment Specifications
	Y17-69-310INS 08/15/00

	Surveillance
	Y60-904

	Conduct of Engineering Program
	Y17-002PD

	Configuration Management Program
	Y15-004PD

	Integrated Safety & Change Control Process
	Y15-187 03/09/01

	As-build Documentation Requirements
	EP-C-35  9/30/94 (Rev. 3)

	Unreviewed Safety Question Determination
	Y74-809 11/15/00


SUMMARY OF REVIEW

AREA REVIEWED: Design Development

Discussion of Significant Observations:

All the Best QA Practices in Design Development are being followed

Opportunities For Improvement:

Continue to emphasize engineering design/checking compliance with existing procedures.

New Lessons Learned/Best Practices Observed That Will Be Added to the General List for Distribution:

Early in the design process, the construction management/personnel were brought into the design process to assess the design’s constructability.

Translation of Design Requirements into Procurement Specifics (T)

T1. The site uses standard specifications/industry standards for procurements.

Observation: This best practice was observed.

Comments:  The site used standard specifications/industry standards for procurement.  This was evident in the documents reviewed for the CTWL Replacement Project.  Where a standard specification did not exist (such as for the poured piling), a navy specification was adapted for use.

T2. The site identifies critical hold points prior to commencing procurement.

Observation: This best practice was observed.

Comments:  The project utilized hold/notification points.  These points were identified and documented during the design process before commencing procurement.  Inspection reports resulting from hold/notifications points were reviewed. 

T3. (Consolidated – See Item G14)

T4. The site defines critical elements, attributes, and receipt inspection requirements using an End-User Check List, Configuration Control Equipment Data Sheets, or a similar process for all purchases.

Observation: This best practice was partially observed.

Comments:  The facility uses Configuration Control Equipment Data Sheets for all SSC Grade 1 & 2 projects and for some SSC Grade 3 projects. Because the CTWL Replacement Project is a SSC Grade 4 project, a CCEDS was not prepared for it.

T5.The site end-users develop specifications, identify critical attributes, and participate in receipt inspections. 

Observation: This best practice was partially observed.

Comments:  The site’s general practice is to include the site end-users during the development of specifications, identification of critical attributes, and have their participation in receipt inspections for SSC Grade 1 and 2 projects.  This was not observed on the CTWL replacement project.  However, work at 9212 does include the site end-users in the design process.

T6. The site plans and budgets for vendor/supplier surveys, visits, and inspections.

Observation: This best practice was observed.

Comments:
Vendor/supplier visits and inspections are occurring.  However, pre-procurement vendor surveys appear to be limited. 
T7. The site maintains effective configuration management by timely incorporation of changes to As-Built drawings.  The site Configuration Management system prioritizes drawing updates.

Observation: This best practice was partially observed.

Comments:  The CTWL Replacement Project is actively incorporating changes to produce as-built drawings.  However, the reviewer did not observe a Configuration Management process that prioritizes drawing updates.

T8. The site uses qualified reviewers for Authorization Basis-related reviews (i.e., SAR/TSR/USQ).

Observation: This best practice was observed.

Comments:  A review of the procedure and the CTWL Replacement Project reveals that qualified reviewers are being used.

T9. The site uses a multi-discipline expert reviewer (SME) matrix to review design changes prior to design change authorization.

Observation: This best practice was partially observed.

Comments:  A review of Construction Interface Documents reveals that the appropriate expert reviewers are being used.  However, a matrix does not exist.  Rather, the CTWL Replacement Project utilized the Project Team Roster to determine the appropriate reviewers.

T10. The site sends SME’s on vendor audits and surveillances.

Observation: This best practice was observed.

Comments:
The design engineers participate in vendor visits.  This was documented in the trip report that was reviewed.  There appears to be plans to reduce/eliminate design engineers from participation in vendor visits and use construction managers/engineers instead.

T11. Site SME’s review and approve vendor changes for in-progress procurements.  No vendor changes of approved designs are allowed without authorization by cognizant experts.

Observation: This best practice was observed.

Comments:
The subject experts reviewed vendor change requests in a timely manner.  A couple of Construction Interface Documents (CID) were reviewed providing confirmation.

T12. The site provides specific system training for design reviewers.

Observation: This best practice was not observed.

Comments:
Specific system training is normally not being given.

T13. The site uses current, accurate System Design Descriptions and Facility Design Descriptions.

Observation: This best practice was observed.

Comments:   The site is using current, accurate System & Facility Design Descriptions.   However, as-build drawings and design calculations for existing facilities are not always available.

	PERSONNEL INTERVIEWED

	Name
	Title/Position

	See Design Development section
	


	DOCUMENTS REVIEWED

	Document Title
	Date/Revision Number, Etc.

	See Design Development section
	


SUMMARY OF REVIEW

AREA REVIEWED: Translation of Design Requirements into Procurement Specifics

Discussion of Significant Observations:
Significant effort is occurring in translating design requirements into procurement specifics.  This focus must continue.

Opportunities For Improvement:

Attention must be paid to assure that the design engineer remains involved with the project throughout the implementation of the project.  As part of this involvement, including the design engineers in vendor visits is important.

Consider providing specific system training to design engineers and reviewers.

New Lessons Learned/Best Practices Observed That Will Be Added to the General List for Distribution:

No new Lessons Learned/Best Practices were observed.

Procurement (Including Services, Manufacturing, and Fabrication)(P)

P1. The site defines and controls purchase processes at the front end to gain the desired results.

Observation: This best practice was partially observed.

Comments: Review of Y12 procedures revealed that several procedures address the steps to plan procurements properly.  Terminology such as “as early as practicable, e.g., conceptual design phase” in the Procurement Quality procedure (Y60-701) indicate that the ”front end” of projects/tasks is the intended time frame.  Reviews of specific procurement packages to verify application were not performed due to the nature of current Y12 procurement activities, availability of documents, and assessment time constraints. For the Cooling Tower Water Line Replacement Project, structural steels and piping were procured by MK-Ferguson, the prime contractor, although planning and application of quality controls and surveillance included BWXT resources.  Based on reports that the project is on budget and on schedule, desired results are being achieved.

P2. The site provides clear requirements to subcontractors, vendors, & those doing the work.
Observation: This best practice was observed.

Comments: Several procedures were reviewed to determine the extent to which requirements are clearly communicated to subcontractors, vendors and workers.  Several different procedures were identified that prescribed requirements in a level of detail that was determined to be appropriate.  Y60-701, Procurement Quality described scope of work contents, Y15-002, Configuration Control Equipment Data Sheets, describes requirements for SSC grade 1 & 2 items, Y17 series procedures identify engineering and some construction source documents for such items as standard design and construction specifications.  A statement of work guidance menu screen available from the Acquisition group’s on-line resources was briefly reviewed.  This best practice was programmatically verified and its application partially verified by review of a CCEDS, portions of standard construction specifications, and the Cooling Tower Water Line Replacement Project Systems Requirement Document, 

P3. (Consolidated – See Item G14)

P4. The site plans and budgets for vendor visits and inspections.

Observation: This best practice was observed.

Comments: Discussed the vendor visits and inspections with the Quality Programs Manager, a procurement quality engineer, and an engineering quality receipt inspector.  Reviewed hard-copied emails on visits to Quality Machine & Welding by the procurement quality engineer and other technical and management representatives.  Reviewed the Procurement Quality procedure (Y60-701), the Surveillance procedure (Y60-904), and the Supplier Evaluation procedure (Y60-707).  Discussed budgets and funding with the procurement quality engineer and receipt inspector. Both individuals indicated funding was available for visits and inspections – and was suitably available relative to the importance and requirements of procured items.
P5. The site sends SME’s on vendor audits and surveillances.

Observation: This best practice was observed.

Comments:  Through discussions with a procurement quality engineer, review of two reports of supplier visits in support of the Cooling Tower Water Line Replacement Project, the site appears to be sending SME’s (e.g., welding inspectors) on vendor audits and surveillances.

P6. The site defines critical elements, attributes, and receipt inspection requirements using an End-User Checklist, Configuration Control Equipment Data Sheets, or a similar process for all purchases.

Observation: This best practice was observed.

Comments: Reviewed the Configuration Control Equipment Data Sheets procedure (Y15-002) and related procedures, and a completed CCEDS form (DS-EUO-GPEQ-09) that had been thoroughly developed for Grade 2 (safety significant) heat exchangers identified as calandrias.  Critical elements and required attributes were identified on page 1 and an attached design requirements specification, procurement data and requirements on page 2, and a receipt inspection plan on page 3.  This CCEDS document, prepared for grade 1 & 2 equipment, provides a valuable tool for communicating requirements and for providing quality verification documentation supportive of configuration control.

P7. The site uses and/or participates in industry information sharing groups such as the Supplier Quality Information Group (SQIG), the Nuclear Industry Assessment Committee (NIAC), etc.

Observation: This best practice was observed.

Comments: Reviewed the Supplier Evaluation procedure (Y60-707), Procurement Quality procedure (Y60-701), Acquisition Control & Traceability of Safety SSC’s (Y60-705), and related procedures.  Discussed supplier evaluation with the Quality Program Manager and a procurement quality engineer.  Although the supplier evaluation program has been slow to develop, both SQIG and NIAC are supported and consulted for supplier evaluations.  Procedures indicated the site uses a broad range of resources and methods to evaluate suppliers.

P8. The site pre-qualifies vendors/suppliers (including sub vendors/suppliers) before inviting them to bid/contract.

Observation: This best practice was partially observed.

Comments: Reviewed the Supplier Evaluation procedure (Y60-707), Procurement Quality procedure (Y60-701), Acquisition Control & Traceability of Safety SSC’s (Y60-705), Basic Procurement Instruction (Y30-802INS), and related procedures.  Discussed supplier evaluation with the Quality Program Manager and a procurement quality engineer. Procedures indicate that suppliers should be evaluated prior to award; however, the procedures suggest that contingency measures be effected when suppliers are not pre-qualified.  Due to resource constraints, to necessary reliance on subcontractor QA programs, and to large numbers of small scoped subcontractors, as was observed on the Cooling Tower Water Line Replacement Project, the site appears to be applying quality contingency measures where pre-qualification was not practicable.
P9. The site has a Subcontract Review Board or similar senior level, multi-discipline review group to review and approve subcontracts.

Observation: This best practice was not observed.

Comments:  Although procurement procedures require thorough planning for procurement of grade 1 and 2 materials, and for contracted services, evidence of a recent application of a Subcontract Review Board or similar senior multidiscipline review group was not identified or observed.
P10. Site SME’s review and approve vendor changes for in-progress procurements.  No vendor changes of approved designs are allowed without authorization by cognizant experts.

Observation: This best practice was observed.

Comments:  BWXT procedures include several methods by which vendor proposed changes are reviewed, authorized, and controlled as required.  Procedural controls include Requests for Waivers or Deviations (Y60-302), Equivalency Evaluation Process (Y15-003), and Construction Change Control (Y17-001).  During discussions with a materials buyer, an item equivalency request for Contract SC 4300008733 DCS was reviewed as evidence of a change to a safety significant SSC that was reviewed and approved by engineering.

P11. The site uses QA, suspect/counterfeit parts, and GIDEP participation clauses in procurement contracts.

Observation: This best practice was partially observed.

Comments:  A recent Y12 visit by the suspect and counterfeit parts spokesperson, Roger Moerman, was briefly discussed with the Quality Program Manager.  Also reviewed a set of standard procurement clauses (dated 02/15/01) and discussed suspect counterfeit clause incorporation with a materials buyer.  The S/CI clause incorporated in contracts (2 pager) was presented and identified as the document the buyer put in bolting procurement packages.  The conditions under which this clause should go into procurement packages for other items were not clear to the buyer.  It was apparent that more detailed direction on the applicability of clauses is needed to assure proper inclusion of quality clauses in procurement documents.
P12. The site insists on notification/approval of substitutions/changes.  Uses of “or equivalent” parts/services are approved by the site technical staff.

Observation: This best practice was observed.

Comments:  Reviewed the Equivalency Evaluation Process (Y15-003) and noted the required engineering involvement.  Briefly discussed the issue with a buyer of grade 1 & 2 equipment then reviewed information on an item equivalency request for an Oxide Dissolver Control Cabinet for which a request was submitted and approved for an alternate Fairchild Regulator.  The buyer indicated Equivalency Evaluations communicated to engineering are common.

P13. The site Lessons Learned system includes procurement activities.

Observation: This best practice was observed.

Comments: Discussed the Lessons Learned system with the Quality Programs Manager, a senior subcontract administrator, and a buyer of materials and supplies.  Noted the existence of Procedure Y60-331, Lessons Learned Program.  Reviewed the Quality Assurance Plan for the Cooling Tower Water Line Replacement Project that referenced approximately 12 “Lessons Learned”.  Per discussions with these individuals, all manner of lessons learned are included in the LL Program including procurement activities. The process of obtaining LL was discussed with the buyer.  A specific procurement related LL was not requested.

P14. The site controls the use of credit cards for parts purchases.

Observation: This best practice was observed.

Comments:

Discussed credit card purchases and controls with the BWXT Quality Program Manager and a buyer of Category 1 & 2 materials and supplies.  Reviewed Procedure Y30-802INS, Basic Procurement Instruction, and noted that for small credit card purchases, BT-101INS, Small Purchase Credit Card Manual, was identified as the provision to follow.  Discussions of controls revealed that card purchases had been a recent concern – primarily due to misuse based on $ amounts.  For better control restrictions were added to minimize the number of holders.  Managers over the card holders are currently required to assure the credit card manual is not violated.  Additionally, the process for parts purchases affecting permanent plant equipment are controlled through established programmatic controls not allowing misuse of credit cards.

P15. The site visits vendors as appropriate throughout the procurement process.  The site considers the use of resident managers or shop inspectors at vendor sites.

Observation: This best practice was observed.

Comments: Discussed the supplier evaluation process with the Quality Programs Manager and a procurement quality engineer.  Reviewed hard copied emails on visits to Quality Machine & Welding by the procurement quality engineer and other technical and management representatives.  Reviewed the Procurement Quality procedure (Y60-701), the Surveillance procedure (Y60-904), and the Supplier Evaluation procedure (Y60-707).  Provisions were in place in these and other procedures to establish controls to appropriately implement site visits.  Discussions revealed vendors are visited throughout the procurement process and visit durations are as needed to support the work.

P16. During vendor inspections, the site looks at the product and the QA documentation.

Observation: This best practice was observed.

Comments: Discussed the supplier evaluation process with a procurement quality engineer.  Reviewed hard copied emails on visits to Quality Machine & Welding by the procurement quality engineer and other technical and management representatives.  Based on comments in the visit reports, both the product and the QA documentation are looked at.  The procurement quality engineer described his typical process for the vendor visit.  The process is recommended for consideration as best practice information based on its promotion of effective communication and understanding – refer to the New Lessons Learned section of this write-up.
P17. The site has a dedicated procurement group supporting line organizations.

Observation: This best practice was observed.

Comments: Two persons within the Acquisition and Asset Management group, reporting to the Director, Business Systems were interviewed.  This group is a dedicated procurement group supporting line item organizations.

P18. The site includes on-site verification requirements as part of the procurement contract.

Observation: This best practice was observed.

Comments:  Review of procedures Y60-705, Acquisition Control & Traceability of Safety SSC’s and Y60-701, Procurement Quality; a Supplier Surveillance Plan SS-435722 (Calandrias); and CCEDS DS-EUO-GPEQ-09, revealed that on-site verification plans have been implemented. References to contract documents in these documents indicate contracts generally reference verification requirements in clauses, attachments and specifications. The level of detail in these requirements documents is appropriate for effective communication. Discussions with a quality engineer and a procurement quality engineer identified that on-site verifications are planned, routine and accepted by contractors.
P19. The site requires notification by vendors of any intent to subcontract.

Observation: This best practice was observed.

Comments:  This best practice was discussed with a procurement engineer and was identified as being addressed by standard contract language.  An example of the language was identified from the supplier surveillance document package.  Discussions with the BWXT buyer and senior contract administrator indicated they are being alerted when contractors intend to subcontract.
	PERSONNEL INTERVIEWED

	Name
	Title/Position

	Frank Denny
	BWXT Quality Programs Manager

	Robert Gray
	BWXT Procurement Quality 

	Thomas Morris
	BWXT Quality Engineering

	Francis Hickey
	BWXT Senior Subcontract Administrator

	Lynn Taylor
	BWXT Buyer Materials & Supplies

	Kim Fee
	BWXT Quality Engineering

	Monty Farner
	MK-Ferguson QA Manager


	DOCUMENTS REVIEWED

	Document Title
	Date/Revision, Etc.

	Identification & Control of System Requirements
	Y17-69-301  12/01/99

	PAAA Noncompliance Determination & Reporting
	Y76-001  01/31/01

	Request for Waivers or Deviations
	Y60-302  09/14/00

	Hazard Identification
	Y74-801 INS  03/01/00

	Configuration Control Equipment Data Sheets
	Y15-002  11/01/00

	Grading Criteria for Y-12 Facilities & Systems
	Y15-001 INS  03/07/01

	Acquisition Control & Traceability of Safety SSC’s
	Y60-705  09/14/00

	Project Management Program Description
	Y13-002 PD  11/01/00

	Equivalency Evaluation Process
	Y15-003  01/12/01

	Supplier Evaluation
	Y60-707  09/27/00

	Construction Change Control
	Y17-69-407  09/30/99

	Engineering, Design, & Construction
	Y17-001  09/15/00

	AB Documents for Nuclear, PSM/RMP & Specified …
	Y74-802  07/06/00

	AB Documents for Chemically Hazardous Facilities
	Y74-803  07/06/00

	Basic Procurement Instruction
	Y30-802 INS  09/01/00

	ID of Construction Inspections, Tests, & Submittals
	Y17-69-326  09/01/00

	Procurement Quality
	Y60-701  09/19/00

	Surveillance
	Y60-904  11/01/00

	Div. Technical Review of Procurement Documents
	Y60-702  07/22/99

	MK-F Control of Procurement Process (scanned)
	5A-1.0 R2

	MK-F Contractor Evaluation & Selection (scanned)
	5A-3.0 R1

	Supplier Surveillance Plan SS-435722 (Calandrias)
	03/09/01

	Statement of Work Guidance (menus)
	http://www-internal.y12…

	Request for Inventory Addition UCN-246
	11/98

	Minutes of Pre-construction Planning Meeting
	RUCTWL  04/24/01

	Configuration Control Equipment Data Sheet
	DS-EUO-GPEQ-09  R1

	Item Equivalency Request for Oxide Dissolver Cabinet
	SC 4300008733 DCS

	Project Notebook for Replace Underground Cooling Tower Water Lines, 9215 Complex
	RUCTWL  08/00

	Supplier Surveillance Plan RUCTWL
	12/22/00

	Supplier Surveillance Plan RUCTWL
	02/08/01

	Project Management Plan for the RUCTWL
	Y/EN-6113  R0

	Transition Plan for the RUCTWL
	Y/EN-6114  R0

	QA Plan for the RUCTWL
	Y/EN-6041  R0

	Systems Requirements Document for the RUCTWL
	Y/EN-5982  02/00

	Project Waste Management Plan
	Y/EN-6131  08/00

	Counterfeit/Suspect Materials (w/Bolt Headmark List))
	12/99

	Email on surveillance of Quality Machine & Welding
	02/08/01

	Email on surveillance of Quality Machine & Welding
	12/22/00


SUMMARY OF REVIEW

AREA(S) REVIEWED: Procurement

Procedural Controls over Activities affecting Quality

Applications of a Graded Approach to SSC’s

Applications of Quality Assurance attributes to Procured Items and Services

Evaluation of Suppliers

Basic Procurement Processes

Development of Technical & Quality Requirements

Communication and Translation of Requirements through the Acquisition Group

Discussion of Significant Observations:

Procedures reviewed were easy to read and incorporate a broad range of quality assurance requirements and considerations.  Many procedures are “expert” based versus “standards” based and may not mandate detailed actions.  Additional detail could be added to more thoroughly address the conditions under which activities shall be invoked.  

The Configuration Control Equipment Data Sheet (Procedure Y15-002) appears to be an appropriate tool and processing document to assure that quality is transcribed from requirements documents to verification of quality attributes.  DNFSB has pushed for the establishment of a similar process at Los Alamos NL.

Opportunities For Improvement:

For evaluations of suppliers, particularly service suppliers, consider the standard use of a 29 question (10 criteria) checklist with an emphasis on suppliers having programmatic/procedural controls in all areas.  Where suppliers are not procedurally covered, allow them to do no work on that scope unless a surveillance plan or similar quality verification controls are instituted by the holders of a QA Program approved for that scope.

New Lessons Learned/Best Practices Observed That May Be Added to the General List for Distribution: (From BWXT Procurement Quality – Robert Gray)

Procurement – Owner representatives meet with contractors and vendors for a face-to-face line-by-line review and discussion of contract requirements to assure effective communication of requirements. 

Procurement – Source surveys or inspections should generally address:

1. Send an agenda.  2. Thoroughly discuss objectives and requirements at the meeting. 3. Tour the facility and production area.  4. Resolve questions and open issues (facility and product).  5. Document required actions. (See P16.)

Receipt Inspections (R)

Generic comment:  The project that was used for this review did not lend itself well to the receipt inspection process at Y-12 since it includes Category 3 and 4 systems.  I reviewed documentation on the procurement of the evaporator callandria.

R1. The site provides clear requirements to subcontractors, vendors, & those doing the work
Observation: This best practice was observed.

Comments:

The technical specification prepared by the design engineer clearly defines the contractual requirements including QC hold points that need to be met to ensure that the work is completed as necessary. 

R2. (Consolidated – See Item G14)

R3. The site plans and budgets for vendor visits and inspections.

Observation: This best practice was observed.

Comments:

The cost for vendor visits and inspections are included in the fiscal year budget process for Quality based on the number of visits planned.

R4. Site receipt inspections are performed by end-users, technically qualified design organization personnel, or qualified receipt inspectors

Observation: This best practice was observed.

Comments:

Site Receipt inspections are performed on Categories 1 and 2 material at the warehouse by a Procurement Quality Engineer.  When an item is received that requires weld inspection, Equipment Testing and Instrumentation (ET&I) inspector (Radiographer, Level III), is called to perform the weld inspection.  

R5. The site clearly identifies the critical item elements and attributes to be verified during the receipt inspection.

Observation: This best practice was observed.

Comments:

The critical item elements and attributes to be verified during inspection are specifically spelled out in the Configuration Control Equipment Data Sheets (CCEDS).

R6. Technically qualified personnel or end-users develop specifications, identify critical attributes, and participate in receipt inspections.

Observation: This best practice was observed.

Comments:

The CCEDS is generated along with the technical specifications by the design engineer.  This form has to be approved by process/system engineer, NCS reviewer, procurement quality engineer, independent technical reviewer, and design authority reviewer before released for procurement.  The process relies on the technical expertise for the requirements instead of standards-based.

R7. The site uses graded receipt inspections.

Observation: This best practice was observed.

Comments:

There is a process in place for grading criteria at Y-12 for facilities and systems.  The rigor of inspection is based on the material categories and justification for grading (i.e., natural phenomena, worker safety, etc.). SSC placed into Categories 1 and 2 receive 100% inspection. There is one caveat – the design engineer can override the system and place a category 3 item into the receipt inspection process by initiating a CCEDS.

R8. The site insists on notification/approval of substitutions/changes.  Uses of “or equivalent” parts/services are approved by the site technical staff.

Observation: This best practice was observed.

Comments:

There is a process in place when a vendor receives a specification, cannot meet the exact spec, and needs to request an acceptance of departure from the contract requirements and/or acceptance of nonconforming items or services.  This vehicle is used to modify the specification requirements when time does not allow the specification to be revised prior to contract award.  The process includes approval/review from process engineer, design authority representative, and quality engineer.

R9. The site defines critical elements, attributes, and receipt inspection requirements using an End-User Check List, Configuration Control Equipment Data Sheets, or a similar process for all purchases.

Observation: This best practice was observed.

Comments:

BWXT utilizes the Configuration Control Equipment Data Sheets as the tool to define receipt inspection requirements; performance tests (including characteristic to be verified, type of inspection/test, and acceptance criteria); and manufacturer’s data necessary for acceptance. 

R10. The site has assigned process/system engineers to specific systems for accountability.

Observation: This best practice was observed.

Comments:

One of the technical experts that must approve the CCEDS before procurement is the process/system engineer assigned to that system.

R11. The site requires integrated system pre-testing of critical systems prior to shipping from the vendor.

Observation: This best practice was not observed.

Comments:

No examples of this best practice were presented to the review team.  No current procurements using the CCEDS have required integrated system pre-testing.  The CCEDS or the manufacturing plan requires hold points for verification/witnessing of specific testing/inspections at the vendor’s location. When BWXT receives the manufacturer’s plan, one procurement engineer and another technical engineer will incorporate QC hold points into the plan.

R12. The site reports parts problems & renders bad parts useless.

Observation: This best practice was observed.

Comments:

When material is received at the warehouse and is on a CCEDS, the procurement quality engineer performs receipt inspection.  If the material does not meet the inspections/tests on the CCEDS, the procurement quality engineer then places a REJECT tag on the item.  The Procurement quality engineer will generate a Nonconformance Report in SAP, which then goes to the Buyer who coordinates the return of material.

R13. The site has a receipt inspection overcheck program that verifies the inspections performed in the field.  On average, about 5% of the field inspections should be verified, with additional overchecks for new vendors or vendors with recent problems.

Observation: This best practice was not observed.

Comments:

There is no formalized process for additional overchecks for vendors.  Critical grades 1 and 2 are 100% inspected upon receipt from the vendor.  On Grades 3 and 4 rely on the vendor for 100%.  Sample inspections are performed at the vendor’s site if deemed appropriate.

	PERSONNEL INTERVIEWED

	Name
	Title/Position

	Thomas Morris
	Procurement Quality Engineer

	Monty Farner
	MK Ferguson QA Manager

	Tom Reed
	Engineer

	Gary Owens
	Quality Engineer for CWTL Upgrade

	Frank Denny
	Quality Program Manager

	Robert Gray
	Procurement Engineer


	DOCUMENTS REVIEWED

	Document Title
	Date/Revision Number, Etc.

	Y60-701, Procurement Quality
	03/05/99

	Y17-69-310INS, Equipment Specs
	08/15/00

	EP-D-10, Control of Nonconformances
	07/13/92, Rev. 4

	Y60-301, Control of Nonconforming Items and Services
	03/03/99

	Y15-002, Configuration Control Equipment Data Sheets
	03/12/01

	Y60-705, Acquisition, Control, and Traceability of Safety SSC’s
	05/11/99

	CCEDS Evaporator Callandria
	04/06/01

	Project Management Plan, YEN-6113
	09/00, Rev. 0

	Transition Plan, Y/EN-6114
	09/19/00, Rev. 0

	Y/EN-6041, QA Plan (Project Evaluation)
	06/02/00

	Systems Requirements Document
	02/00

	Y60-302, Request for Waives or Deviations
	09/14/00

	E-mail on surveillance activities at Quality Machine and Welding Company (QM&C) on 01/16/01
	02/08/01

	E-mail on surveillance activities conducted 12/20/00 on QM&C
	12/22/00

	Construction Specification, S01399-02
	06/12/00

	Y15-001INS, Grading Criteria for Y-12 Facilities and Systems
	06/412/00

	Supplier Surveillance Plan, SS-435722
	03/09/01


SUMMARY OF REVIEW

AREA(S) REVIEWED: Receipt Inspection (R)

MK Ferguson’s Office

BWXT Warehouse

Procurement Engineering’s office

Discussion of Significant Observations:

(List/Discuss)

The graded approach on SSC is embedded into the entire process from design on down to construction. From interviews conducted, there seems to have been more emphasis placed on QA in the last couple of years.  

There is an excellent process for receipt inspections for Categories 1 and 2.  The system/process engineer has the option of adding Category 3 into the receipt inspection arena by generating a CCEDS.   This is a work-in-process which the procurement quality engineer is continually striving to improve.

KUDOS to Y-12 - The CCEDS seems to be the driver that all areas look to as to the level of rigor that must be used on the facility/system from cradle to grave (design to receipt), and all of the mandated requirements are encapsulated in this one document.  The Procurement Quality Engineer and Project Quality Engineer are involved in the entire process. Technical review/approval is instilled in every step from design through procurement including receipt inspection.

Opportunities For Improvement:

(List/Discuss)

The lack of resources to perform receipt inspections -- there is one full-time dedicated person to perform all functions in this area.  BWXT is currently bidding out 2 quality engineering positions upon which one will be added to the Team of One in the near future.  A majority of the activities being performed by an engineer could be performed by less technical staff.  This could free up the engineer to concentrate on the more complex areas.  The load this one person is under and demands for getting the material out to the field is eventually going to cause mistakes to be made (human error).  

New Lessons Learned/Best Practices Observed That Will Be Added to the General List for Distribution:

(List/Discuss)

R11 – The wording of this best practice threw Y-12 off.  They do not procure “complete integrated critical systems”.  If it could be revised to include major components of a critical system, you may get more feedback.

R12 should be broken out into two best practices. Following is a recommendation of the breakdown:

If material received does not meet requirements, the site initiates a nonconformance report; places a “REJECT” tag on the container; and segregates the material into a “holding” area awaiting disposition.  The nonconformance report notifies procurement to coordinate return of the defective material.

The site reports suspect/counterfeit parts and renders the parts useless.  The procurement document should contain a suspect/counterfeit clause informing vendors of actions that will be taken.

Assembly/Installation/Construction (A)

A1. The site provides clear requirements to subcontractors, vendors, & those doing the work
Observation: This best practice was partially observed.

Comments:

While the lowest tier subcontractor sampled did receive a full design drawing package, some elements of the Construction Specification Division 1 General Requirements related to QA were not passed through to CMC Corporation subcontractors.  As an example, the need to submit changes through the CID process specified in Division 1 of the construction specification were not flowed down via contract instruments to all tiers of subcontractors.  These requirements may have been verbally communicated verbally.

A2. The site has assigned process/system engineers to specific systems for accountability.
Observation: This best practice was not observed.

Comments:

Personnel interviewed stated that there was no process/system engineer for the cooling tower circulating water system.  The site Utilities group manages the cooling water system.

A3. QC Hold Points (Consolidated – See Item G14)

A4. The site has an effective work control process with QA checks and balances.

Observation: This best practice was observed.

Comments:

Project work was effectively controlled and executed.  This was accomplished by using a combination of project communication/status/planning meetings and by the requirements provided to those doing the work included in the applicable construction and welding specification divisions.  The specifications also included applicable QA review requirements and milestones.  The site also has a procedure for work instruction usage that provides a method of performing low or medium risk work under a simplified, but controlled manner.

A5. The site reviews and approves all identified field changes.

Observation: This best practice was observed.

Comments:

Field changes are identified and processed using the Construction Interface Document (CID) process and the Field Change Order (FCO) process.  These processes are described in Procedure Y17-69-407, “Construction Change Control.”  This procedure clearly identifies the requirements for detailed reviews of the proposed change.  The subcontractors and/or the Construction Manager (MK-F) generate CID’s.  These documents are used for both technical approval of the requested changes and for contractual (cost/scope) change basis.  Sample CID’s reviewed included appropriate Project Management signatures, indicating appropriate design control and configuration management considerations had been met.  Interviews with two project structural engineers confirmed that Engineering had reviewed and approved requested changes to roof penetration and piping support changes requested via the CID process.

A6. The site maintains effective configuration management by timely incorporation of changes to As-Built drawings.  The site Configuration Management system prioritizes drawing updates.

Observation: This best practice was partially observed.

Comments:

Although project construction and turnover activities were not yet complete, project planning documents indicated that the project drawings will be as-built w/in 6 months.

A7. The site performs functional testing or otherwise directly verifies the performance of installed parts/components/systems.
Observation: This best practice was partially observed.

Comments:

There is no integrated operational test planned for the circulating water system - only hydrostatic tests and leak checks tests. Also, there were some designed piping size changes in the replaced piping sections.  Project flow diagrams indicated that some branch flow rates to served components were estimated.  The estimated system flows should be confirmed during system operations where appropriate and practicable.

A8. The site has a formal turnover and acceptance process from assembly/installation/construction activities to operations.
Observation: This best practice was observed.

Comments:

The project has developed a formal Project Management Plan and Records Transition Plan that is consistent with the requirements of the site Construction Project closeout procedure.

A9. The site reports parts problems & renders bad parts useless.

Observation: This best practice was partially observed.

Comments:

Personnel interviewed were aware of the nonconformance process for deficient parts, but were not aware of the ultimate disposition of the problem parts.  The intent of this best practice was to ensure that suspect/counterfeit parts, in particular, were not recycled back into the complex supply chain.

	PERSONNEL INTERVIEWED

	Name
	Title/Position

	Frank Denny
	BWXT Manager, Quality Programs

	Robert Buell
	BWXT Construction Manager, Title III Inspector

	Frank McHenry
	BWXT Project Manager – Cooling Tower Circ. Water Line Replacement Project

	Wayne Bowman
	BWXT Civil/Structural Engineer

	Alan Perkins
	Contractor Civil/Structural Engineer

	J. Gardener
	BWXT Equipment Test & Inspection (ET&I) Welding Technologist (oversees the welder qualification program)

	W. M. Stooksbury
	BWXT Welder - – Cooling Tower Circ. Water Line Replacement Project

	Monty Farner
	MK-F QA Manager

	Joel Poteat
	MK-F Subcontracts Manager

	Danny Forester
	CMC Construction, Inc. Superintendent

	Ron Ivey
	Hicks and Ingle, Inc. Superintendent (piping/valve/fittings procurement and fabrication


	DOCUMENTS REVIEWED

	Document Title
	Date/Revision Number, Etc.

	Construction Specification, Replace Underground Cooling Tower Lines – Building 9215 Complex, Specification S01399-02 (and all associated project engineering drawings).
	June 12, 2000

	Excavation/Penetration Permit – Replace Underground Cooling Tower Line, 9215 Complex.
	Number 400046, dated 6/22/00 (latest date shown)

	Tests Checklist, Class B Test of 15138 Pipe (Hydro Test)
	4/16/01

	CMC Construction Company  - Construction Plan
	8/2/2000

	Y-12 Systems Requirement Document for Replace Underground Cooling Tower Water Lines, Building 9215 – Y/EN 5982
	Feb. 2000

	Responsibility Matrix – Replace Underground Cooling Tower Water Lines, 9215 Complex
	None Shown

	DOE Letter, Approval of Preliminary Proposal No. 1133, Replace Cooling Tower Water Lines, 9215 Project
	9/29/2000

	Concrete Placement Plan, Cooling Tower Water Lines Project – Approved
	12/14/2000

	Cast-In-Place Concrete Aggregate Analysis – CMC/Harrison (Rodgers Group)
	3/7/01

	Welding WPQ Records – CMC/Quality Machine
	11/30/00

	Technical Submittal Tracking Log – MK-F
	3/8/01

	MK-F Procedure 7A-3.3 – Construction Interface Document
	11/27/00

	Project Management Plan, Replace Underground Cooling Tower Lines, 9215 Project
	9/28/00

	QA Plan, Buildings 9215 and 9998, Replace Underground Cooling Water Pipe
	5/26/2000

	SCWR Report – Replacement of Underground Cooling Tower Water Lines
	1/26/2000

	Project Waste Management Plan – Y/EN-6131 – Cooling Tower Water Line Replacement Project
	11/10/00

	Risk Assessment – Replace Underground Cooling Tower Water Lines
	Not Shown

	MK-F Hazard Analysis Checklist (HAC) for Work Order 30595
	2/19/01

	Division 18B Welding Specification
	6/28/2000

	Union Carbide Engineering Standard, ES-7.4-13, Vent and Stack Flashing (standard installation detail for roof penetrations)
	7/7/77

	ET&I Weld Inspector Training Qualification/Certification Card – W. Stooksbury
	4/27/2001

	MK-F Welder Certification Report – H. R. Jackson
	Printout Received 4/26/01

	MK-F Weld History Card, Weld Nos. 9, 10 – Circ. Water piping to Building 9998 (shop welded)
	4/11/01 (latest date shown for the weld inspection)

	ET&I Weld Inspection Record, Welds No. 9, 10
	4/11/01 (latest date shown for the weld inspection)

	ET&I Welding Inspection Pre-Job Planning Review Form, Work Order No. 30-620-763
	1/22/01

	LMES Procedure Y17-69-407, Construction Change Control
	Effective Date 01/01/00

	Construction Progress and Coordination Meeting Notes - Cooling Tower Water Line Replacement Project
	4/19/2001

	LMES Procedure Y17-69-405, Construction Package Preparation and Issue
	Effective Date 01/01/00

	LMES Procedure Y17-69-501, Construction Project Closeout
	Effective Date 2/28/00

	CMC Construction Company, Inc./Hicks and Ingle Corporation Subcontract
	9/29/2000


SUMMARY OF REVIEW

AREA(S) REVIEWED: Assembly, Installation, and Construction

Scorecard:

· 3 Lessons Learned/Best Practices OBSERVED (A4, A5, A8)

· 4 Lessons Learned/Best Practices PARTIALLY OBSERVED (A1, A6, A7, A9) (Requirements flow down; as-builts; functional testing; bad parts) 

· 1 Lesson Learned/Best Practice NOT OBSERVED (A2) Sys. Eng.

· No safety concerns were identified.

Discussion of Significant Observations:

· The practice of including design engineers in construction activities is very beneficial and noted.  This practice produces better, more constructable designs.

· There was no P&ID drawing available for the circulating water system.  This made the system review and walkdowns more difficult. 

Opportunities for Improvement:

· The site should review the criteria used to decide if integrated system tests are necessary.  For this project, some piping line sizes were changed, possibly changing system flow characteristics.  Also, flow rates to served components were estimated on the system flow diagram.  The project should consider whether confirming these estimated flow rates is necessary.

New Lessons Learned/Best Practices Observed That Will Be Added to the General List for Distribution:

Project Management Plans should include an overview map of all project contractors and subcontractors, including the prime/sub relationships and the division of scope/responsibility for each organization.
Introduction

This document presents a composite listing of Lessons Learned and Best Practices assembled by attendees of the Phase 1 DOE QA Workshop held on December 5-7, 2000.  It will be amended from time to time as additional items are identified.

The listing is organized by items of general applicability, followed by items specific to one or more phases of the design/procure/install/test cycle.  It will be used as a guide by visit teams as they visit DOE sites and examine specific systems, projects, and/or facilities during Phase 2 of the program.

Finally, a crosswalk of Lessons Learned/Best Practices to DOE Order 414.1A (Quality Assurance) Criteria and a list of the order criteria are included.

List of Acronyms and Definitions

Critical System: Safety Class or Safety Significant structures, systems or components (SSC’s) or other systems providing a defense-in-depth function.

End-User: The cognizant authority(ies) responsible for the system satisfactorily meeting all design and operational safety requirements.

GIDEP: Government – Industry Data Exchange Program

ISM: Integrated Safety Management

ORPS: Occurrence Reporting and Processing System

ORBITT: Occurrence Reporting Binned Information Trending Tool

SSC: Structure, System, or Component

Site: Operations Office, Field Office, Facility, Activity, Program

SQIG: Supplier Quality Information Group

(see http://www.lanl.gov:80/projects/sqig/newsqig.htm)

Revision Notes:

Revision 5 - Consolidated Lessons Learned/Best Practices T3, P3, R2, & A3 into General Item G14 (use of QC Hold Points and Inspection Requirements) and modified the Lesson Learned/Best Practice/QA Criteria Crosswalk as required.

General Applicability (G)

G15. The site seeks and finds examples of QA excellence and successes; and effectively adapts and implements the lessons/best practices site wide.
G16. The site has applied improvement processes & ISM principles to its QA activities.
G17. The site (DOE and M&O) senior management is involved in and committed to QA.  The site clearly communicates QA priorities and provides adequate funding to support QA activity implementation at all levels in the organization.

G18. Site DOE/M&O QA groups have an open, positive working relationship.
G19. The site QA system has an organized, systematic, documented, graded approach.  Site QA procedures reflect this approach and the site effectively implements these procedures.
G20. The site effectively balances product and QA program priorities (product/program tradeoffs).

G21. The site effectively transfers QA requirements and processes across organizational lines and departments.

G22. The site defines and assigns responsibility for QA and provides the needed authority to succeed.

G23. The site provides hands-on QA awareness training to all site personnel including top management, line management, and project management personnel.

G24. The site actively uses the ORPS and ORBITT systems for reporting and lessons learned purposes.

G25. The site requires QA personnel participation in critiques for off-normal or reportable events.
G26. The site conducts senior level manager reviews by group discussion instead of by using routing reviews for design, procurement, and construction activities.
G27. The site QA organization provides a full range of QA support services.
G28. Site design, procurement and assembly/installation/construction documents include QC Hold Points and Inspection Requirements as appropriate.
Design Development (D)

D1. The design should meet all of the specified functional requirements

D2. Designs should incorporate all the required Codes, Standards, and Guides.

D3. Design calculations and analyses should be peer reviewed, management approved, clearly documented, and retrievable.

D4. Formal design reviews should be conducted at selected stages during the design process.

D5. Design interfaces with existing SSC’s are identified, evaluated, and incorporated during design.  Impacts of potential or in-process changes in the interfacing SSC’s are considered.

Translation of Design Requirements Into Procurement Specifics (T)

T5. The site uses standard specifications/industry standards for procurements.
T6. The site identifies critical hold points prior to commencing procurement.
T7. (Consolidated – See Item G14)

T8. The site defines critical elements, attributes, and receipt inspection requirements using an End-User Check List, Configuration Control Equipment Data Sheets, or a similar process for all purchases.

T9. The site end-users develop specifications, identify critical attributes, and participate in receipt inspections.
T10. The site plans and budgets for vendor/supplier surveys, visits, and inspections.

T11. The site maintains effective configuration management by timely incorporation of changes to As-Built drawings.  The site Configuration Management system prioritizes drawing updates.

T12. The site uses qualified reviewers for Authorization Basis-related reviews (i.e., SAR/TSR/USQ).

T13. The site uses a multi-discipline expert reviewer (SME) matrix to review design changes prior to design change authorization.

T14. The site sends SME’s on vendor audits and surveillances.

T15. Site SME’s review and approve vendor changes for in-progress procurements.  No vendor changes of approved designs are allowed without authorization by cognizant experts.
T16. The site provides specific system training for design reviewers.
T17. The site uses current, accurate System Design Descriptions and Facility Design Descriptions.
Procurement (Including Services, Manufacturing and Fabrication) (P)

P20. The site defines and controls purchase processes at the front end to gain the desired results.
P21. The site provides clear requirements to subcontractors, vendors, & those doing the work.
P22. (Consolidated – See Item G14)

P23. The site plans and budgets for vendor visits and inspections.

P24. The site sends SME’s on vendor audits and surveillances.

P25. The site defines critical elements, attributes, and receipt inspection requirements using an End-User Check List, Configuration Control Equipment Data Sheets, or a similar process for all purchases.

P26. The site uses and/or participates in industry information sharing groups such as the Supplier Quality Information Group (SQIG), the Nuclear Industry Assessment Committee (NIAC), etc.

P27. The site pre-qualifies vendors/suppliers (including sub vendors/suppliers) before inviting them to bid/contract.
P28. The site has a Subcontract Review Board or similar senior level, multi-discipline review group to review and approve subcontracts.
P29. Site SME’s review and approve vendor changes for in-progress procurements.  No vendor changes of approved designs are allowed without authorization by cognizant experts.
P30. The site uses QA, suspect/counterfeit parts, and GIDEP participation clauses in procurement contracts.

P31. The site insists on notification/approval of substitutions/changes.  Uses of “or equivalent” parts/services are approved by the site technical staff.

P32. The site Lessons Learned system includes procurement activities.
P33. The site controls the use of credit cards for parts purchases.

P34. The site visits vendors as appropriate throughout the procurement process.  The site considers the use of resident managers or shop inspectors at vendor sites.

P35. During vendor inspections, the site looks at the product and the QA documentation.

P36. The site has a dedicated procurement group supporting line organizations.
P37. The site includes on-site verification requirements as part of the procurement contract.
P38. The site requires notification by vendors of any intent to subcontract.
Receipt Inspections (R)

R14. The site provides clear requirements to subcontractors, vendors, & those doing the work
R15. (Consolidated – See Item G14)

R16. The site plans and budgets for vendor visits and inspections.

R17. Site receipt inspections are performed by end-users, technically qualified design organization personnel, or qualified receipt inspectors

R18. The site clearly identifies the critical item elements and attributes to be verified during the receipt inspection

R19. Technically qualified personnel or end-users develop specifications, identify critical attributes, and participate in receipt inspections.
R20. The site uses graded receipt inspections.
R21. The site insists on notification/approval of substitutions/changes.  Uses of “or equivalent” parts/services are approved by the site technical staff.

R22. The site defines critical elements, attributes, and receipt inspection requirements using an End-User Check List, Configuration Control Equipment Data Sheets, or a similar process for all purchases.

R23. The site has assigned process/system engineers to specific systems for accountability.
R24. The site requires integrated system pre-testing of critical systems prior to shipping from the vendor.
R25. The site reports parts problems & renders bad parts useless.

R26. The site has a receipt inspection overcheck program that verifies the inspections performed in the field.  On average, about 5% of the field inspections should be verified, with additional overchecks for new vendors or vendors with recent problems.
Assembly/Installation/Construction (A)

A10. The site provides clear requirements to subcontractors, vendors, & those doing the work
A11. The site has assigned process/system engineers to specific systems for accountability.
A12. (Consolidated – See Item G14)
A13. The site has an effective work control process with QA checks and balances.

A14. The site reviews and approves all identified field changes.

A15. The site maintains effective configuration management by timely incorporation of changes to As-Built drawings.  The site Configuration Management system prioritizes drawing updates.

A16. The site performs functional testing or otherwise directly verifies the performance of installed parts/components/systems.
A17. The site has a formal turnover and acceptance process from assembly/installation/construction activities to operations.
A18. The site reports parts problems & renders bad parts useless.

	Lessons Learned / Best Practice No.
	Applicable DOE Order Criteria

	General Applicability (G)
	

	G1
	3.1, 3.3

	G2
	3.1

	G3
	1.1, 1.2, 1.3, 9.1, 9.2

	G4
	9.2

	G5
	1.1, 3.1, 3.2, 4.2

	G6
	9.1

	G7
	1.2

	G8
	1.2, 10.2

	G9
	2.1, 2.2

	G10
	3.4

	G11
	3.1

	G12
	9.1

	G13
	1.3

	G14
	4.1, 7.1

	Design Development (D)
	

	D1
	6.2

	D2
	6.1

	D3
	6.4

	D4
	6.5, 10.3

	D5
	6.3

	Translation of Design Requirements Into Procurement Specifics (T)
	

	T1
	7.1

	T2
	4.1, 7.1

	T3
	(Deleted)

	T4
	8.1

	T5
	7.1, 8.1

	T6
	7.2

	T7
	4.1, 4.2

	T8
	2.1, 6.2

	T9
	10.3

	T10
	2.1, 10.3

	T11
	2.1, 6.2

	T12
	2.1, 2.2

	T13
	4.1

	Procurement (Including Manufacturing and Fabrication) (P)
	

	P1
	7.1, 7.2

	P2
	4.1

	P3
	(Deleted)

	P4
	7.2, 7.3

	P5
	2.1, 10.3

	P6
	8.1

	P7
	7.2

	P8
	7.2

	P9
	7.1

	P10
	2.1, 6.2

	P11
	4.1, 7.1

	P12
	4.1

	P13
	3.4

	P14
	5.2

	P15
	7.1

	P16
	7.1

	P17
	7.1, 7.2, 7.3

	P18
	4.1, 8.1

	P19
	4.1

	Receipt Inspections (R)
	

	R1
	4.1

	R2
	(Deleted)

	R3
	7.2, 7.3

	R4
	2.1, 8.1

	R5
	4.1

	R6
	2.1

	R7
	8.1

	R8
	4.1

	R9
	8.1

	R10
	6.3

	R11
	7.1

	R12
	3.2

	R13
	10.1, 10.2, 10.3

	Assembly/Installation/Construction (A)
	

	A1
	4.1

	A2
	6.3

	A3
	(Deleted)

	A4
	5.1

	A5
	6.2

	A6
	4.1, 4.2

	A7
	8.1

	A8
	8.1

	A9
	3.2


	DOE Order QA Criteria No.
	Applicable Lessons Learned/Best Practices No.

	Criterion 1 – Program
	

	1.1
	G3, G5

	1.2
	G3, G7, G8

	1.3
	G3, G13

	Criterion 2 – Personnel Training & Qualification
	

	2.1
	G9, T8, T10, T11, T12, P5, P10, R4, R6, 

	2.2
	G9, T12

	Criterion 3 – Quality Improvement
	

	3.1
	G1, G2, G5, G11

	3.2
	G5, R12, A9

	3.3
	G1

	3.4
	G10, P13

	Criterion 4 – Documents and Records
	

	4.1
	G14, T2, T7, T13, P2, P11, P12, P18, P19, R1, R5, R8, A1, A6

	4.2
	G5, T7, A6

	Criterion 5 – Work Processes
	

	5.1
	A4

	5.2
	P14

	5.3
	NONE

	5.4
	NONE

	Criterion 6 – Design
	

	6.1
	D2

	6.2
	D1, T8, T11, P10, A5

	6.3
	D5, R10, A2

	6.4
	D3

	6.5
	D4

	Criterion 7 – Procurement
	

	7.1
	G14, T1, T2, T5, P1, P9, P11, P15, P16, P17, R11

	7.2
	T6, P1, P4, P7, P8, P17, R3

	7.3
	P4, P17, R3

	
	

	
	

	Criterion 8 – Inspection and Acceptance Testing
	

	8.1
	T4, T5, P6, P18, R4, R7, R9, A7, A8

	8.2
	NONE

	Criterion 9 – Management Assessment
	

	9.1
	G3, G6, G12

	9.2
	G3, G4

	Criterion 10 – Independent Assessment
	

	10.1
	R13

	10.2
	G8, R13

	10.3
	D4, T9, T10, P5, R13


Category 1: Management

Criterion 1: Program

1. A written QAP must be developed, implemented, and maintained.

2. The QAP must describe the organizational structure, functional responsibilities, levels of authority, and interfaces for those managing, performing, and assessing the work.

3. The QAP must describe management processes, including planning, scheduling, and resource considerations.

Criterion 2: Personnel Training and Qualification

1. Personnel must be trained and qualified to ensure they are capable of performing their assigned work.

2. Personnel must be provided continuing training to ensure that job proficiency is maintained.

Criterion 3: Quality Improvement

1. Processes to detect and prevent quality problems must be established and implemented.

2. Items, services, and processes that do not meet established requirements must be identified, controlled, and corrected according to the importance of the problem and the work affected.

3. Correction must include identifying the causes of problems and working to prevent recurrence.

4. Item characteristics, process implementation, and other quality-related information must be reviewed and the data analyzed to identify items, services, and processes needing improvement.

Criterion 4: Documents and Records

1. Documents must be prepared, reviewed, approved, issued, used, and revised to prescribe processes, specify requirements, or establish design.

2. Records must be specified, prepared, reviewed, approved, and maintained.

Category 2: Performance

Criterion 5: Work Processes

1. Work must be performed to established technical standards and administrative controls using approved instructions, procedures, or other appropriate means.

2. Items must be identified and controlled to ensure their proper use.

3. Items must be maintained to prevent their damage, loss, or deterioration.

4. Equipment used for process monitoring or data collection must be calibrated and maintained.

Criterion 6: Design

1. Items and processes must be designed using sound engineering/scientific principles and appropriate standards.

2. Design work, including changes, must incorporate applicable requirements and design bases.

3. Design interfaces must be identified and controlled.

4. The adequacy of design products must be verified or validated by individuals or groups other than those who performed the work.

5. Verification and validation work must be completed before approval and implementation of the design.

Criterion 7: Procurement

1. Procured items and services must meet established requirements and perform as specified.

2. Prospective suppliers must be evaluated and selected on the basis of specified criteria.

3. Processes to ensure that approved suppliers continue to provide acceptable items and services must be established and implemented.

Criterion 8: Inspection and Acceptance Testing

1. Inspection and testing of specified items, services, and processes must be conducted using established acceptance and performance criteria.

2. Equipment used for inspections and tests must be calibrated and maintained.

Category 3: Assessment

Criterion 9: Management Assessment

1. Managers must assess their management processes.

2. Problems that hinder the organization from achieving its objectives must be identified and corrected.

Criterion 10: Independent Assessment

1. Independent assessments must be planned and conducted to measure item and service quality, to measure the adequacy of work performance, and to promote improvement.

2. The group performing independent assessments must have sufficient authority and freedom from the line to carry out its responsibilities.

3. Persons conducting independent assessments must be technically qualified and knowledgeable in the areas assessed.
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