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Contact: | Chery Cox, Poli c;y Advisor - e oy -4158.703.2485
Proceeding: RA41-02-019 Date: July 2013

DRA Motion to Require a Comprehensive
Quality Assurance / Quality Control Plan

DRA Position: The NTSB and IRP Reports determined that the San Bruno
Explosion resulted, in large part, from PG&E's failure to have a Quality Assurance
' (QA) Plan with Quality Control (QC) procedures in place. PG&E’s response to
| DRA's motion shows that PG&E is performing QC on an ad hoc basis and that it
| does not have a aomwemmw QAJ/QC Plan in place. The Commission should
order PG&E to prepare such plans immediately to ensure the safety of PG&E's
current am future PSEP work.

QA/QC Activities Guided by a Comprehensive QA/QC Plan Ensures Both Safety and
Cost-Effectiveness

» - |n the context of pipeline safety, QA/QC plays a vital role:

» QA activities aim to prevent errors through proactive planning.
» QC activities aim to catch and correct errors that occur in spite of QA.

= A lack of adequate QA/QC was cited by the NTSB and the Independent Review Panel
(IRP) report as factors contributing to the San Bruno explosion.

= QA/QC activities should be performed on the planning and engineering work during
development of PSEP projects, as well as ongoing implementation of the PSEP.

» Development is planning, engineering, and prioritizing projects.
» Implementation is actually replacing or testing specific pipes.

= QA/QC activities should be guided by a comprehensive QA/QC Plan established in
advance of work actually being performed.

=  PG&E should be required to develop a QA/QC plan for all going forward work on its system
in order to ensure the safety and cost effectiveness of that work.

»  PG&E should be able to incorporate current QC activities into a QA/QC Plan

DRA Discovery

* PG&E did not prepare a comprehensive QA/QC plan before starting the PSEP — as would
be expected for a project of the PSEP's scale and from a company committed to
developing a safety culture.

=  PG&E is performing QC procedures on its PSEP design/prioritization and project costing
work in an ad hoc fashion after the work is completed.

» PG&E fails to explain the QA/QC standards it is applying to determine whether the work
has been done correctly.

« - As of April 30, PG&E has completed or eliminated over 70% of proposed PSEP projects

" jover)
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DRA’s Motion and PG&E Response
*  DRA filed a Motion on July 8, 2013 requesting that the CPUC order:
» PG&E to develop a comprehensive QA/QC Plan for all PSEP activities.
¥ PG&E to perform QA/QC for all PSEP work consistent with the QA/QC Plan.

»  PG&E to document quality standards, procedures, results of QA checks, and how “sound
engineering practice” will be achieved.

»  CPUC Safety and Enforcement Division (SED) review of QA/QC activities used by PG&E,
except those related to PSEP costs.

» PG&E response to this Motion on July 23, 2013 stated that it will “describe and document”
its QA/QC procedures in the pending Update Application, and that:

¥ SED has been involved with MAQOF Validation QA/QT since June 2011,

»  PG&E is in the process of developing QA/QC procedures which it will describe in testimony
format in the Update Application.

» - PG&E’s Project Management Office (PMO) is responsible for the accuracy and consistency of
PSEP, including project design.

»  SED and its contractor have been involved with oversight of PSEP execution.
»  The flow chart of PSEP activities it provides is more accurate than DRA's flow chart.

DRA Conclusions

= DRA appreciates that there is evidence PG&E is performing after-the-fact quality control on
some aspects of the PSEP work.

*  DRA also appreciates that PG&E has committed to address some of DRA's concerns
regarding QA/QC as part of the PSEP Update Application.

« However, retrospective documentation of QC activities is not a substitute for a proactive
QA/QC Plan, and the Update Application is not the appropriate forum to address PG&E's
QAIQC activities.

» The PSEP Decision D.12-12-030 authorized $28.9 million for a Program Management
Office (PMQ), in part, to pay for QA/QC activities.

»  The Commission should order PG&E to prepare a comprehensive QA/ QC Plan for all
going-forward PSEP activities and provide them for review as soon as practicable.

= The Commission should provide oversight of PG&E's QA/QC efforts independent of the
pending updated PSEP application.

=  The Commission should hold PG&E accountable for complying with its QA/QC Plan.

=  PG&E's failure to embrace QA/QC and to develop legitimate QA/QC Plans demonstrate
that it has not turned the corner to embracing a safety culture.
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Jrrang M Welseh Diakly Comyon Power Plant
Stetion Director Mail Code 102/8/502
P.0.Bos 58
Avfla Beach, 24 93424

August 2, 2012 et ot 3242
Fax: 805, 5#‘3.;1234
PG&E Letter DCL-12-069 Internet; S @ppe.com
10 CFR 50.90
U.S. Nuclear Regulatory Commission

ATTN: Document Control Desk
Washington, DC 20555-0001

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2

References: 1. PG&E Letter DCL-11-104, “License Amendment Request 11-07,
Process Protection System Replacement,” dated October 26, 2011
(ADAMS Accession No. ML11307A331 ).

2. Digttal Instrumentation and Controls DI&C-ISG-06 Task Working
Group #6: “Licensing Process Interim Staff Guidance,” Revision 1,
January 18, 2011 (ADAMS Accession No. ML1 10140103).

3. NRC Letter “Diablo Canyon Power Plant, Unit Nos. 1 and 2 -
Acceptance Review of License Amendment Request for Digital
Process Protection System Replacement (TAC Nos. ME7522 and
ME7523),” dated January 13, 2012.

4. NRC Letter “Summary of June 13, 2012, Teleconference Meeting
with Pacific Gas and Electric Company on Digital Replacement of
the Process Protection System Portion of the Reactor Trip System
and Engineered Safety Features Actuation System at Diablo
Canyon Power Plant (TAC Nos. ME7522 and ME7523),” dated
June 27, 2012 (ADAMS Accession No. ML121 70A866).

5. Invensys Operations Management Letter, “Invensys Operations
Management Letter Submittal to Support License Amendment
Request from PG&E for Replacement of the Eagle 21 Process
Protection System at Diablo Canyon Power Plant,” dated
October 26, 2011 (ADAMS Accession No. ML11 3190392).

Dear Commissioners and Staff:

in Reference 1, Pacific Gas and Electric (PG&E) submitted License Amendment
Request (LAR) 1107 to request NRC approval to replace the Diablo Canyon Power

A member of the STARS {Strategic Yeaming and Resource Sharing) Alliance
Callaway « Comanche Peak « Diabio Canyon  Palo Verde « San Onofre o South Texas Project o Wolf Creek

e T
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- Document Control Desk PG&E Letter DCL-12-069
August 2, 2012
Page 2

Plant (DCPP) Eagle 21 digital process protection system (PPS) with a new digital
PPS that is based on the Invensys Operations Management Tricon Programmabie
Logic Controller, Version 10, and the CS Innovations, LLC (a Westinghouse Etectric
Company), Advanced Logic System. The LAR format and contents in Reference 1
are consistent with the guidance provided in Enclosure E and Section C3,
respectively, of Digital Instrumentation and Controls (I&C) Revision 1 of Interim Staff
Guidance Digital 1&C-1SG-08, “Licensing Process" (1SG-086) (Reference 2). In
Reference 3, the NRC staff documented its acceptance of Reference 1 for review.

The PG&E Quality Verification group has developed the quality assurance plan
document “Quality Assurance Plan for the Diablo Canyon Process Protection
System Replacement”. This plan is contained in Attachment 1 to the Enclosure and
addresses the Open ltem Number 27 contained in Enclosure 2 of Reference 4.

PG&E has revised the 1SG-06 Phase 1 documents, “DCPP Units 1 & 2 PPS
Replacement Functional Requirements Specification (FRS)" and the “DCPP Units 1
& 2 PPS Replacement Interface Requirements Specification (IRS)." The revised
“DCPP Units 1 & 2 PPS Replacement FRS, Revision 5,” and the “DCPP Units 1 & 2
PPS Replacement IRS, Revision 6, are contained in Attachments 2 and 3 to the
Enclosure, respectively. These revised FRS and IRS documents supersede the
documents previously submitted in Attachments 7 and 8 to the Enclosure of
Reference 1, respectively.

invensys Operations Management has created document *093754-1-916,

V10 Tricon Reference Design Change Analysis,” that addresses the impact of
changes between Tricon version 10.5.1 and Tricon version 10.5.3. Tricon version |
10.5.3 is intended to be installed for the Diablo Canyon PPS replacement. The

Invensys Operations Management document ‘883754-1-916, V10 Tricon Reference

»

Design Change Analysis, Revision 0" is contained in Attachment 4 to the Enclosure,

Invensys Operations Management submitted, in Reference 5, the foliowing Invensys
Operations Management ISG-06 Enclosure B Phase 1 Tricon documents to support
Reference 1; “993754-1-802, Revision 1, Software Verification and Validation Plan,”
“883754-1-813, Revision 0, Validation Test Plan,” and “893754-1-908, Revision 0,
Software Development Plan.” These Invensys Operations Management documents
have been revised to address NRC comments contained in Enclosure 2 of
Reference 4. The non-proprietary versions of the Tricon Software Verification and
Validation Plan, Validation Test Plan, and Software Development Plan are
contained in Attachments 5, 6, and 7 of the Enclosure, respectively, and the
proprietary versions are contained in Attachments 9, 10, and 11 of the Enclosure,
respectively. These revised Tricon documents supersede the documents previously
submitted in Reference 5.

A member of the STARS {Strategic Teaming and Resource Sharingi  Alitance
Callaway o Comanthe Peak « Diable Canyon o Palo Verde « San Onofre o« South Texas Project « wolf Creek
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Document Control Desk PG&E Letter DCL-12-069
August 2, 2012
Page 3

This letter contains Invensys Operations Management documents contained in
Attachments 9, 10, and 11 to the Enclosure that contain information proprietary to
Invensys Operations Management. Accordingly, Attachment 8 to the Enclosure
includes Invensys Operations Management Affidavit No. 993754-AFF-38T. The
affidavit is signed by Invensys Operations Management, the owner of the
information. The affidavit sets forth the basis on which the Invensys Operations
Management proprietary information contained in Attachments 9, 10, and 11 to the
Enclosure may be withheld from public disclosure by the Commission, and it
addresses with specificity the considerations listed in paragraph (b)(4) of

10 CFR 2.390 of the Commission's regulations. PG&E requests that the invensys
Operations Management proprietary information be withheld from public disclosure
in accordance with 10 CFR 2.390. Correspondence with respect to the Invensys
Operations Management proprietary information or the Invensys Operations
Management affidavit provided in Attachment 8 to the Enclosure should reference
Invensys Operations Management Affidavit No. 993754-AFF-38T and be addressed
to Roman Shaffer, Project Manager, Invensys Operations Management, 26561
Rancho Parkway South, Lake Forest, CA 92630.

If you have any questions, or require additional information, please contact
Tom Baldwin at (805) 545-4720.

This information does not affect the results of the technical evaluation or the
significant hazards consideration determination previously transmitted in
Reference 1.

This communication does not contain regulatory commitments (as defined by |
NEI! 99-04).

| state under penalty of perjury that the foregoing is true and correct.
Executed on August 2, 2012,

Sincerely,

James M. Welsch
Interim Site Vice President

kise/4328 SAPN 50271918
Enclosure
cc: Diablo Distribution

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance
Coltaway  Comanche Peak o Diable Canyon » Palo Verde » San Onofre « South Texas Project « Wolf Creek
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: August 6 2013 ame

Subject: AMEC Quality Assurance Program

AMEC Environment & Infrastructure, Inc. (AMEC) is pleased to present information on our
capabiliies and qualifications.

COMPANY BACKGROUND

AMEC is a focused supplier of consultancy, engineering and project management services to its
customers in the world's oil and gas, mining, clean energy, environment and infrastructure markets,
With annual revenues of some $6.6 billion, AMEC designs, delivers and maintains strategic and
complex assets and employs over 29,000 people in around 40 countries worldwide. See amec.com.

AMEC has an experienced and knowledgeable team that provides the depth of qualified resources,
construction support experience, and strong understanding of the challenges associated with
pipeline projects.

AMEC is a leading construction management, civil engineering and environmental services firm, with
more than 8,000 employees in North America and more than 220 employees in Northern California.
AMEC possesses the local resources necessary to deliver inspection services in a cost-effective,
timely, and safe manner. Some of our successes on a number of key local pipeline and large
construction projects are highlighted in Appendix A.

COMPANY EXPERIENCE

AMEC's national experience includes global energy provider, numerous utility companies, including
nine nuclear plants and over 35 State DOTs. Our local experience extends to California Department
of Transportation, Bay Area Rapid Transportation, SFPUC, and the Santa Clara Valley Transportation
Authority. The most relevant local experience relevant to PG&E projects has been our work for the
SFPUC conducting Quality Control and Quality Assurance Inspections,

QUALITY ASSURANCE CAPABILITIES

AMEC utilizes only personnel with appropriate training and certification to perform inspection and
testing procedures. Nondestructive testing (NDT) personnel are certified in accordance with AMEC's
Written . Practice for Nondestructive Examination Procedures for Personnel Qualification and
Certification. These written practices meet or exceed the requirements of SNT-TC-1A. Welding
inspection services are performed by personnel that are qualified and certified in accordance with AWS
QC1 as CWI. (See Appendix B for sample personnel resumes.)

Steel inspection and non-destructive testing is a core business of AMEC. - Our technicians have
experience providing Quality Assurance inspection of field welding on water transmission pipelines
using AWWA, AWS, and ASME requirements. Our inspectors verify the welding quality control plan
requirements as well as conduct visual and NDT inspections as required,

Welding successes and quality cannot be inspected into a structure. A well planned and complete
procedure must be established and followed to achieve the desired results. Our team of engineers and
inspectors know and understand this concept and recognize that ultimate success is achieved before
and during welding and that final inspection should be a confirmation of correclly implemented
procedures executed by a skilled craftsman.  This can only be accomplished by following the pre-
developed procedures including a properly prepared weld joint that is acceptably clean, with acceptable

Correspondence:

AMEC Enviroriment & Infrastructure, Ine.

2101 Webister 8t 12" Floor

Oakland, CA 94612

Tel +1 {510 663- 4100

Fax +1 (510) 663-8360 ames.com
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fit-up and welded within the established welding procedure (WPS) parameters by properly trained and
certified welder.

AMEC inspectors also understand the importance of accurate, timely and thorough reporting. AMEC
inspection reports are reviewed by a Senior Technician or Engineer to ensure they meet the project
requirements. For example, AMEC developed customized reports for the SPFUC Bay Division Pipeline
#5, a project where inspection reports had previously been insufficient to address welding issues when
they arose (see Appendix A, first project, for additional information).

MATERIAL ENGINEERS AND EXPERT SUPPORT

AMEC'’s experts provide a direct link to national committees and cutting edge developments in Steel,
Welding, and NDT. When an issue arises, AMEC can provide specification and code interpretations
providing all involved with intent and solutions to avoid delay or claims. AMEC has members on key
national committees for steel and welding:

o Committee Member AWS D1 Main Committee

o Committee Member AWS D1 Subcommittee: 4 Inspection

o Committee Member AWS D1 Subcommittee 9 Reinforcing Steel (Chairman)
o Committee Advisory Member AWS D1.1 Task Group on Seismic Issues

o Committee Advisory Member AWS D1.5 Subcommittee 10 Bridge Welding

AMEC has developed auditing procedures, audit questions and checklists; trained technical auditors for
clients and conducted audits in numerous facilities throughout the United States and around the world.
We have conducted over 40 audits at fabrication, casting, wire facilities, concrete precast and batch
plant facilities in support of the large construction and retrofit projects.

LABORATORY TESTING SERVICES

If needed, AMEC can provide lab testing services for an extensive list of test methods and standards.
Clients include many large scale projects on state, local and Federal projects and nuclear plants for
over the last 60 years. AMEC has a fully accredited AASHTO laboratory in San Diego and partners
in the Bay Area for local testing as well.

Thank you for the opportunity to provide information on our company. We look forward to a
favorable review and the opportunity to meet and discuss any opportunities with you. Please do not
hesitate to contact Aaron Franklin at (858) 699-0513 or Francis Wiegand at (858) 514-5423
regarding this letter.

Sincerely,
AMEC ENVIRONMENT & INFRASTRUCTURE, INC.

Aaron Franklin, PE Francis Wiegand, PE
Project Manager / Principal Engineer Principal Program Manager
Attachment:

A. Example Projects

B. Personnel Resumes

C. Example QA Plan TOC for a local agency
D. AMEC capabilities placemat

AMEC Environment & Infrastructure, Inc. 2
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A. EXAMPLE PROJECTS

WD-2542 Bay Division Pipeline (BDPL) Reliability Upgrade, Pipeline Nx:x. §om Pmmwia Reaches, Mountain
Cascade Inc. SFPUC, 2011-2012

AMEC performed welding guality control inspections and

materials engineering for Mountain Cascade Inc (MCH. AMEC

tasks included:

& 3QC Inspectors (CWH, UT-IL, M forwelding 8 miles of
pipeline

o - individual inspection reports for every joint

o - Joint inspection tracking

o - Welding procedure development

o Welder certification documentation

o Welding related RFl's

Project Background: Approximately half of the pipe had been
instalied when the SFPUC stopped work on the piping due to
discrepancies in the welding inspector reports and concerns for
weld guality. SFPUC's Regional Construction Manager Ben
Leung referred AMEC to MCI as an expert resource. AMEC
cataloged all the existing available welds and developed a repair
plan, AMEC inspeciors oversaw repair of existing welds and
welding of all new welds,

Highlights

o Critical project issues reguire a firm that s proactive,
solution oriented, and able to team with the Contractor and
the Owner. —~ AMEC's Principal Welding Enginesr worked
closely with the MCI to assess the situation and provide a clear
path forward that would be acceptable to the SFPUC,

o Ability to provide realdime solutions fo accelerate the
project and minimize delays. ~ AMEC provided Licensed
Engineers and  CWI's onsite as  needed 1o collect
measurements on the existing welds and develop a repair plan - Finalinspection, CJP on 14" wide backing strap
o address the SFPUCs concerns.

s AMEC tracking and reporting. — AMEC tracked all welding and inspections, and provided thorough reporting that
will withstand future scrutiny,

Project Owner and reference San Francisco Public Utiliies Commission, Ben Leung, Regional Construction

Manager, 415-5654-1887

Measurement of interior and exterior fiiletwldz»:,

AMEC Brvironment & nfrastrueture, Jng 3
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University Mound Reservoir North Basin Seismic Upgrades, San Francisco Public Utilities Commission.
2008-2011.

The construction project consists of seismically retrofitting the roof of the University Mound Reservoir North Basin
to-withstand a major seismic event, This structure is a water reservoir serving half of the city of Ban Francisco,
The project includes improving the reservoir walls and roof with seismic joints, shear walls, diagonal bracing and
brackets, and foundation improvements.. Key ftlems in the retrofit include fabricating and installing the stainless
steel tubular roof support braces and brackets. There were 1,400 feet of tubular braces manufactured at Bristol
Metals in Bristol Tennessee and associated brackels that were fabricated at Olson Steel in San Leandro,
California. AMEC supported the SFPUC by serving as the “Owner's Testing Agency” for onsite and offsite
inspections, deploying inspectors to Tennessee and throughout California and at the jobsite as well,  AMEC
inspection services included verification of material, verification of fabricator's guality control program, ultrasonic
testing of complete joint penetration welds, and concrete inspection at the jobsite. AMEC provided welding and
fabrication recommendations to the SFPUC, AMEC also conducted an audit assessing the capabilities of the
primary fabricator Olson Steel.

« AMEC saves the project time and money by auditing key steel fabricator. When it was determined that
the fabricator did not have 8 required certificalion, AMEC provided the SFPUC an alternative solution fo
restarting the project with a new fabricator. AMEC developed and conducted a project specific audit to verify
the capabilities of the existing fabricator, AMEC provided a comprehensive audit report and recommendation
which was used by the SFPUC to approve the fabricator,

«  AMEC smartly deploys inspectors where and when they are needed. AMEC leveraged its national
presence to save the client costs. AMEC utilized qualified inspectors from nearby offices in Alabama to cover
inspection of the tubular braces manufactured in Tennessee. This cut travel time and travel costs in half
compared to deploving an inspector from California,

«  AMEC welding and fabrication experts make a difference. SFPUC engineers relied on AMEC experts for
recommendations to tough technical welding and fabrication issues.

Project Reference: Ben Leung, SFPUC Regional Construction Manager, 415-554-1887

View of the interior of the Reservolr during the retrofit,

AMELC BErsrronment & Infrastructure, Ine 4
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Seismic Retrofit of the Antioch and Dumbarton Bridges for the California Department of Transportation,
2010-2013

AMEC. provided materials engineering, inspection and lesting services for the Caltrang Seismic Retrofit projects
on the Dumbarton (1.6 miles longy and Antioch Bridge (1.8 miles long). - AMEC conducted GA inspection and
testing to verify that contractor QC activities are being performed and materials are being produced in accordance
with project specifications, at fabrication facilities in Arizona, Washington, Bouth Korea as well as at the jobsiles,
tems inspected included structural steel fabrication and welding, PC/PS concrete plles, fastenars, and bearing
pads. Conducted Ulrasonic and Magnetic Parlicle testing on welding. - Witnessed shop and. field painting
operations. Inspected Friction Pandulum Isolation Bearings and documented QC and QA laboratory testing.
Project Reference: Keith Hoffman, B10-376-7627. Office of Structural Materals Branch Senior, Materials
Engineering and Testing. Hazzaa El-Mahmoud, 510-714-7072, Structures Representative, Caltrans

b -

o A

Aeriagl Photograph of Dumbarion bridoe work during 2012 Memorial Day closure (lefl) and welding inside bridge.

Materials Inspection and Testing Services for California Department of Transportation, Northern and
Southern California Districts, 2008-2011 |

AMEC performed for Caltrans & varisly of engineering support services for concrete and steel inspection and
testing at the jobsite and at the source of supply for Caltrans. AMEC provided steel and concrele inspectors and |
Structural Malerials Representatives o the Caltrans Ofice of Structural Materials.  Project services intluded |
conducting technical meetings (preconstruction, prejob, pre-welding, pre-fabrication and status meetings), review

of cortract plans and specifications, responding to RFls, quality control manual reviews, and inspection resource

management,  Inspection and testing services included welding inspections by AWS CWI certified personnel,

precast concrate plant inspections. by PCI Level Il certified personnel, nondestructive testing of welding by UT,

MT, BT Level Il verlified personnel and Source (point of fabrication) Inspection (steel piling, CISS piling, PSPC

concrete piles, sign structures, fasteners, and pole structures).

Project Reference: Keith Hoffman, 510-376-7827, Office of Structural Materials, Materials Engineering and

Testing Services, Caltrans

AMEC Environment & Tnfrastruciure, ne 8 %

RSN
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B. RESUME HIGHLIGHTS

Kevin Carpenter, AMEC Level llI/Il, CWI/ NDT- Welding Quality Control Manager. As a Senior
Inspector and AMEC Level Ill in UT & MT, Mr. Carpenter has over 24 years of experience in materials
testing and fabrication inspection. Kevin has worked in QCM roles on projects throughout the Bay
Area, to include the Bay Division Pipeline #5, the SFOBB, and the Dumbarton Seismic Retrofit.

Chuck Patrick —-CWI / NDT. Mr Patrick has experience in quality assurance and quality control
inspection, materials source inspection and non-destructive testing. Mr. Patrick has performed
inspection of structural members on water transmission pipelines, major bridges, and steel
structures. For 13 years, Mr. Patrick worked at Napa Pipe as QC of fabrication and UT of large
diameter pipe for oil and gas lines. Mr. Patrick inspected both at jobsites and fabrication facilities in
accordance with AWS D1.1, D1.5 and AWWA, and ASME.

Bruce Berger, AMEC Senior Level IlII/Il, CWI/ NDT. Mr. Berger is a Level Ill in MT, PT, UT,
and RT disciplines, non-destructive testing technician and inspector with over two decades of
experience in the construction and industrial sectors, performing non-destructive testing (NDT) and
quality assurance inspection. He has written inspection procedures to numerous codes,
including ASME, AWS and AWWA. He has performed inspections and NDT testing for clients of
piping, structural steel in bridges and buildings, and overhead sign structures.

Aaron Franklin, PE — Quality Assurance Inspections Manager. Mr. Franklin is an experienced
principal engineer with client relationship and project management experience. Mr. Franklin has led
inspection and testing programs during the construction of major construction projects for private and
government clients. He has extensive work and consulting in materials engineering, materials
inspection, cost estimating, and management of engineers and engineering technicians. He has
served as a consultant to clients in trouble-shooting materials problems, review of appropriate codes
including: PCI, AWS, ASME, API, AWWA and other international codes, specifications and detail
drawings, and in providing recommendations for quality assurance and testing programs. He has
provided technical recommendations on all aspects of structural materials during construction. Prior to
joining AMEC, Mr. Frankiin was an Engineer Officer for four years with the U.S. Army Corps of
Engineers.

Jim Merrill, PE - Principal Welding Engineer. A registered metallurgical / professional engineer,
Certified Welding Inspector, and Non-Destructive Technician, Mr. Merrill has project management
experience conducting welding inspection programs for numerous state DOT bridge construction and
rehabilitation projects and other facilities throughout the U.S. He is an AMEC Senior Principal Welding
Engineer. Inspection services have included examination of weldments by non-destructive and visual
methods, bolted connection examinations, and other fabrication and erection testing. Mr. Merrill has
served as a consultant to clients in trouble-shooting welding problems, development of welding
procedures, review of appropriate codes, specifications and detail drawings, and in providing
recommendations for quality control and testing programs. Mr. Merrill has extensive experience writing
and reviewing welding procedures, performing audits of fabrication facilities, welding inspections,
materials evaluation, cost estimating and management of engineers and engineering technicians.

AMEC Environment & Infrastructure, Inc. 6
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C. Example QA Plan TOC for a local agency

AMEC Environment & Infrastructure, Inc. 7
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Source Inspection Quality Management Plan

1-880/Stevens Creek Interchange Improvements

Project No.: C12048F

Caltrans EA: 04-445604

Prepared for:

Caltrans Materials Engineering and Testing Services (METS) Attention:

Caltrans Oversight Structural Materials Representative

November 16, 2012

Prepared by:

Santa Clara Valley Transportation Authority
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16 November 2012
Santa Clara Valley Transportation Authority

SIOMP EA: 04-445604 / VTA#: C12048F
1-880/1-280/Stevens Creek I/C Improvements
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Sample Quality Assurance Plan

introduction

This Sample Quality Assurance Plan (QAP) details the process used to monitor and evaluate adherence to
processes, procedures, and standards to determine potential product and service quality for projects that
AES undertakes. AES will develop a quality assurance plan for each project or task order issued.
Development of these QAPs involves the review and auditing of the processes and activities to verify that
their performance complies with the applicable procedures and standards, and assures the appropriate
visibility for the results of the reviews and audits.

Quality Assurance (QA) activities will be an integral part of all project functions. While more will be
developed to match each project or task order, this sample QAP addresses the following examples of
support activities:

*  Project Planning

= Network Administration and Operations

*  Problem Tracking and Reporting

* Hardware/Software Configuration Management
= User Training

» Telecommunications

Purpose |

The purpose of the QAP is to guide the establishment of Quality Assurance (QA) activities within the
processes and procedures used to deliver products and services within the environment. A robust QA
plan will provide confidence that products and services are developed and delivered according to
established processes and are of the highest quality. It defines the policy for QA activities, the
organizational structure and responsibilities of the QA group, and identifies necessary reviews and audits.
This plan should be tailored by each project or task order to fit specific activities.

Policy Statement

All activities are required to include QA activities as an integral part of the processes used for the
development and delivery of products/services. This policy requires that:

* QA goals must be rational so that they are accepted and supported.

* Continual improvement efforts must be supported.

» All quality control and quality measurement activities are documented.

* A manager or management team will be responsible for QA.

= Senior management will review QA activities.

* The QAP will be baselined and placed under Configuration Management (CM) control.

* The QA Team will work to foster constructive communication, provide feedback to detect and
prevent development problems, control risks, discuss alternative solutions, and ensure quality is
built-in to all products/and Information Technology (IT) services to the customer.

Quality Assurance Plan 2
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Scope

The scope of this plan covers the an example network and Data Center activities as well as Help Desk
and Computer Support. This QAP addresses the following QA topics:

* Organizational structure
=  Documentation required
= Procedures to be enforced
* Audits and reviews to be conducted
= Process improvement
= Problem reporting and resolution
= QA metrics
The example activities that will be reviewed by QA activities are:
= Project Planning
= Network Administration/Operations
= Computer Support
*  Problem Tracking and Reporting
» Hardware/Software CM
= Training
» Help Desk

Management
Organizational Structure

The QA function will be a separate entity and will maintain independence from the individual Project
functions by possessing a direct reporting relationship to management. This structure will protect the
independence and objectivity of the QA Team and provide assurance of high quality, professional
products and services. The QA Team is responsible for the development of the final QAP that will be used
to identify its roles and responsibilities.

Roles and Responsibilities

The role of the QA team s to assist the technical staff to continually improve the quality of its work
products and services. The QA Team is responsible for facilitating the establishment of the processes and
procedures that Project Team members follow as they perform their day-to-day activities. The QA Team
will perform periodic inspections and audits to ensure compliance with established policies and
procedures.

The QA team will be involved throughout the life of the Project or task order. It will participate in the
development of the Project Management Plan (PMP), and the Phase I Transition Plan to establish its
function within the project and to provide input into the project schedule and Work Breakdown Structure
(WBS). To ensure that QA activities are identified and that time is allotted for QA activities funding for the
QA Team will be planned for within the task hours and cost structure available for the Project.

Quality Assurance Plan 3
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Project Manager
The Project Manager (PM) will:
*  Provide management support, supervision, and oversight for the QA function.
* Ensure the independence of the QA function.
= Make staff available and other resources as needed to support QA.
* Ensure resolution of problem and concern issues.
*  Review QA audits and reports.
Sub-Project Manager
The Sub-Project PMs will:

* Manage individual project performance (i.e., Common Operating Environment (COE), Operations
and Maintenance (O&M), Chargeback, etc.).

= Ensure QA activities are conducted.

« Ensure compliance with the QA project.

* Ensure responses to deficiency reports from QA reviews and audits.
Quality Assurance Team
The QA Team will:

= Develop and maintains the QAP.

= Conduct audits and reviews.

» Ensure work products adhere to the appropriate standards.

* Develop audit and review procedures for activities.

» Ensure QA processes and procedures adequately control project quality.

* Ensure QA activities accurately measure the product, service and process quality.

* Review and approves specified deliverables for release to customers.

*  Promptly reports resuits of audits to the Project Task Leader.

*  Periodically reports unresolved noncompliant items to senior management.

*  Maintain an ongoing dialogue with the support staff.

* Ensure that the expectations of QA activities are identified and understood by the Task Leader
and the team members,

* Collect and analyzes metrics produced from the results of the QA process.
*= Recommend changes in procedures to improve processes.

Quality Assurance Plan 4
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Project Team Members
The Project Team members wili:
= Implement task level quality control based on QA standards, policies, and procedures.
* Participate in reviews and audits.
*  Perform corrective actions or process improvements in response to QA findings.
* Manage and controls defects/errors and corrections.
* Track the status of defects/errors until closed.

The effectiveness of QA Team efforts depends on the support and commitment of the Project Member
Team and all levels of management. All affected groups should be trained in the principles of QA and be
committed to the proper inclusion and performance of QA activities in their work efforts.

Required Documentation

All required documents for the Project will follow the appropriate standards concerning content and
format. When industry standards are not available, the QA Team, along with input from the Sub-Project
Team, must develop the standards or adapt documents developed by other groups to use as standards
within the Project. The information used from other groups’ documents will be used to ensure
compatibility between other standards existing within the organization. Standards will be identified and
followed for all required project documentation.

The activities are to be implemented according to customer requirements. Documentation is necessary to
ensure activities are planned, monitored and controlled as per customer requirements. This
documentation will also be used to verify that the actual processes and procedures used to develop
and/or deliver products/services are adequate. Documentation may need to be developed for specific
tasks when it is unavailable from other sources. For example, specific documentation for hardware and
software repair may be needed in certain circumstances and should be referenced by team members in
the performance of their daily work.

Quality Assurance Procedures

Different methods and techniques will be utilized depending on the specific QA activity. The techniques,
tools, and procedures that will be used are:

*  Walkthroughs - Formal or informal, structured walkthroughs are used for orientation, examining
promising ideas, identifying defects or errors, and improving products at any stage in the
process.

* Reviews - An independent evaluation of an activity or process to assess compliance with the
Project Plan or to examine products or processes against quality factors through the use of
checklists, interviews, and meetings.

* Audits - An independent examination of a work product or process to determine compliance with
specifications, standards, contractual agreements, or other pre-established criteria.

* Evaluations - An evaluation activity that examines products/services to determine compliance to
customer requirements.

* Process Improvement - A process improvement project designed to reduce the error rate in a
process.

QA will provide an independent review of the processes used at key check points. These reviews will
seek to identify risks early, and will simplify monitoring and managing problem areas throughout the
project. Due to the dynamic nature of activities, and the need to provide quick response requests, the QA
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Team will identify the sign-off points at key check points of an activity to ensure that expressed goals and
requirements are met.

Walikthrough Procedure

Walkthroughs are beneficial for evaluating plans, documentation and other deliverables and serve to
orient staff members to new technology products and services. Walkthroughs will be conducted internally
and on an as-needed basis. They will be used to:

Present plans, documentation, or other deliverables for review and approval.
Review material in the preparation stages.
Critigue and report quality deficiencies of plans, processes, and procedures.

Walkthroughs will be scheduled early enough in a process to allow for revisions if problems are identified.
Records of these walkthroughs will be maintained, along with issues that were identified and the resulting
action taken. Issues can be accepted “as is” or may require more work. If further discussion on the issue
is required, additional Walkthroughs can be scheduled.

Review Process

Reviews are important to assess compliance with a project plan. Specifically, the review process
examines products/services within a quality factors context. Quality factors are categories of
product/service attributes. Examples of quality factors include:

Correctness - The extent to which a product/service satisfies the customer requirements and the
stated objectives.

Timeliness - The product/service is provided when needed to the customer.

Reliability - The extent to which a product functions accurately or service is provided on a
consistent basis,

Productivity - The amount of resources needed to correctly produce the product or deliver the
service, including the relationship between the amount of time needed to accomplish work and
the effort expended.

Review Procedures

The QA Team will plan and conduct a review according to accepted practices and standards. A typical
review procedure includes:

Identification of reviews in the WBS and project schedule.

Verification that correct review procedures are in place.

Document review results against quality factors:

* Verification of product/service traceability, if applicable.

* Verification of product/service against contractual requirements.

» Verification of product/service against standards and procedures.
Validation of corrections by scheduling follow-up actions and reviews.
Validation that defects or errors are tracked to closure.

Documentation that review results against product validation information,

Quality Assurance Plan 6
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* Summary of review findings for other technical groups/organizations (e.g., network
engineering).

* Enhanced review procedures.

Audit Process

The QA Team will conduct process audits periodically as required by the customer and/or the SAMPLE
Project. The purpose of audits is to identify deviations in process performance, identify noncompliance
items that cannot be resolved at the technical support or project management level, to validate process
improvement/corrective action achievements, and to provide relevant reports to all management levels,

A product audit is an independent examination of work product(s) to assess compliance with
specifications, standards, customer requirements, or other criteria. Product audits are used to verify that
the product was evaluated before it was delivered to the customer, that it was evaluated against
applicable standards, procedures, or other requirements, that deviations are identified, documented and
tracked to closure, and to verify corrections.

A process audit is a systematic and independent examination, to determine whether quality activities and
their refated results comply with planned arrangements, and whether these arrangements are
implemented effectively and are suitable to achieve SAMPLE objectives.

The QA Team will perform the following activities when conducting an audit:
* Define the scope and purpose of the audit within the audit plan.
* Prepare audit procedures and checklists for the audit.
* Examine evidence of implementation and controls.

* Interview personnel to learn the status and functions of the processes and the status of the
products.

» Discuss findings with the Technical Staff and Task Leader.
* Prepare and submit an audit report to the Technical Monitor/Senior Management.
* Refer unresolved deviations to the Technical Monitor/Senior Management for resolution.

Audit Procedures
A typical audit will include the following steps:
* Clearly understand and adhere to the audit scope.
* Conduct preparation meetings in advance of the audit:
e a. Define areas to be reviewed.
* b. Define review criteria.
= Conduct an overview meeting in advance of the audit.
* Develop an understanding of SAMPLE Sub-Project organization, products, and processes.
* Conduct the planned meetings, interviews, Samples, etc.
* Review the preliminary findings internally with the audit team.
= Verify and dassify findings from the audit.
* Validate audit findings with the audit recipient.
«  Prepare the audit report for the audit client.
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* Provide recommendations on request only.
*  Follow-up on corrective action/process improvement.
= Improve the audit process.
An audit is considered complete when:
= Each element within the scope of the audit has been examined.
* Findings have been presented to the audited organization.
* Response to draft findings have been received and evaluated.
* Final findings have been formally presented to the audited organization and initiating entity.
* The Audit Report has been prepared and submitted to recipients designated in the audit plan.

* Audit findings have been documented, and recommendations and the Audit Report have been
forwarded to the PM.

* A recommendation report, if required by the plan, has been prepared and submitted to recipients
designated in the audit plan.

*  All of the auditing organization's follow-up actions included in the scope of the audit have been
performed.

Evaluation Process

Evaluations examine the activities used to develop/deliver products and services, ultimately determining if
the activity is fulfilling requirements. The QA function establishes criteria for an evaluation, verifies the
process has been performed, and collects the metrics to describe the actual results of those activities.

Process Improvement

The SAMPLE Project Team members are responsible for continuous process improvement. However, the
QA Team is ultimately responsible for facilitating process improvement by providing the means and
mechanisms to do 50 in an efficient and cost-effective manner. Process improvement is successful when
an effective process emerges or evolves that can be characterized as: practiced, documented, enforced,
trained, measured, and improvable.

A corrective action plan must be developed when a deficiency in the process is detected. Corrective
action should prevent the problem from recurring.

The steps for implementing a process improvement approach are:
1. Detection of quality-refated problems

Identification of responsibility

Evaluation of importance

Investigation of possible causes

Analysis of problem

Preventive action

Process controls

Disposition of nonconforming items

© W NP Vs wN

Permanent changes
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The QA Team will analyze the results of their findings in relation to the results of the documented
processes used to produce products or services. This comparison will be used to determine which process
may need improvement and to determine the effectiveness of changes to the processes. This comparison
will also be used to identify best practices that should be continued or implemented at other sites.

Problem Reporting Procedures

Errors, defects, issues, deviations and noncompliance items identified in SAMPLE activities must be
itemized, documented, tracked to closure, and reported by the QA Team. The QA Team must verify all
problems were tracked to closure and must provide continuing feedback to management and the
Technical Support Team about the status of the problem.

Noncompliance Reporting Procedures

The appropriate escalation of a problem for resolution is:

= Problems are resolved with the appropriate Task Leader, when possible
= Problems that cannot be resolved with the Task Leader are elevated to the Sub-Project PM

= Problems that have been referred to the Sub-Project PM are reviewed weekly until they are
resolved. Items that cannot be resolved by the Sub-Project PM within six weeks are elevated to
the SAMPLE PM for resolution

Quality Assurance Metrics

The QA Team will work with the Technical Support Staff to identify indicators and their associated
measures (metrics) that are needed to control performance and predict the future status of processes
used to produce products and services. The metrics will be used to help determine when and where a
problem is occurring and what type of impact it will have on the product or service. The metrics will be
used to base decisions concerning the selection of best practices to implement in the project.

Metrics that are necessary to monitor the effectiveness of QA processes and procedures are:
= Number of reviews (QA activities) conducted
s Status of non-conformance items identified
= Status of action items open/closed/on-hold
* Number of days to correct and close a non-conformance item
= Customer satisfaction levels relating to product and service quality
= Trends for process improvement
*  Lessons learned
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Appendix - Quality Assurance Check Lists Forms

Quality Assurance Management Plan

Yes No Check List Description
Are project tracking activities evident?

—— —_  Areproject tracking and oversight being conducted?

Are all plan reviews conducted according to plan?

Are all issues arising from peer reviews addressed and closed?

Are status and review meetings conducted according to the schedule?

Is a WBS that supports all deliverables/long term projects developed?

Is change managed according to the Configuration Management Plan?

Have all deviations from standards and procedures documentation been approved?
Are project roles and responsibilities defined?

Quality Assurance Configuration Management

Yes No Check List Description

Does a Configuration Management Plan (CMP) exist?

Is the CMP being used?

Does the CMP contain a list of configuration items to be managed?

Does the CMP contain change control procedures?

Does the CMP contain the process to evaluate changes, including estimates and impact?
Does the CMP identify the person/group who can approve changes to the CMP?

Has the CMP been added under the configuration management baseline?
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Quality Assurance Network Management Required Documentation

Yes No Check List Description
Does a Network Baseline exist?

Does a Network Acceptance Plan exist?

Does a Network Operations Manual exist?

Does a Network Security Procedures Manual exist?
Does a Network Disaster Recovery Plan exist?
Does a Configuration Management Plan exist?
Help Desk Management Plan exist?

Quality Assurance Network Management

Network Operations

Yes No Check List Description
—  —.  Arechanges to the Network documented?

e e Are peer reviews implemented for network projects?

e ——.  Are problem reporting and tracking procedures used?

— Do network projects utilize project planning including a detailed work WBS?

- Are original copies of software loaded on the network subsequently placed in a secure
CM library?

—  __ Isdisk space monitored and recorded on a regular basis?
——  _—_  Are backup procedures followed?
— _—_  Isasecure destination for backup storage identified and used?

Quality Assurance Plan 11
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Quality Assurance Network Management Equipment Moves

Yes

uali

Yes

No

Check List Description

Has the physical layout of the room been planned?

Is there furniture available that will support the equipment?
Are LAN drops available?

Do the LAN drops work?

Are all necessary physical connections available?

Is there adequate power supply?

Is an UPS needed?

Have testing procedures been developed?

Has there been a peer review on the implementation plan?
Have the necessary requisitions been requested?

Has all necessary procurement been received?

Are tools necessary for assembly/disassembly available?

Assurance Computer Support Help Desk

No

Check List Description
Does the help desk use problem reporting and tracking procedures?
Is there a problem escalation process?

Do the help desk technicians have a standard set of tools that may enable them to
resolve a call on the first visit? Spacing problems again

Are security procedures for equipment followed?

Are there testing procedures in place to verify that changes to a user environment did
not adversely affect other applications?

Are virus detection procedures used?

Quality Assurance Plan 12
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QUALITY ASSURANCE PROJECT PLAN (QAPP) TEMPLATE

a é’ U.S. Environmental Protection Agency
Grisetwes  Great Lakes National Program Office
BIeE 77 W. lackson Boulevard

Chicago, lllinois 60604-3511
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Instructions:

This QAPP template was prepared based on EPA Requirements for Quality Assurance Project Plans
(EPA QA/R-5), EPA/240/B-01/003, March 2001 (http://www.epa.gov/quality/qs-docs/r5-final.pdf).
It contains an outline of the QAPP elements based on the EPA QA/R-5, with an abridged description
of the discussion that should be included within each section (included in redline text). This
template was created as a tool to assist in development of QAPPs. Users of this QAPP template
must consult the EPA QA/R-5 or the more general Guidance for Quality Assurance Project Plans
(EPA QA/G-5), EPA/240/R-02/009, December 2002 {http://www.epa.gov/quality/qs-docs/g5-
final.pdf) as appropriate to obtain additional details and guidance for development of a QAPP.

Acknowledgements:

This QAPP template was prepared by CSC, under EPA contract number EP-W-06-046, with the
direction of Louis Blume, Quality Manager of EPA Great Lakes National Program Office and

Work Assignment Manager.
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DRAFT

QUALITY ASSURANCE PROIJECT PLAN

Title of Project {or portion of project addressed by this QAPP)

Prepared for:

<Enter the contact information including affiliation and physical address>

Contract/WA/Grant No./Project Identifier <Enter specific identifier>

Prepared by:

<Enter the contact information including affiliation and physical address>

<Enter date>
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Contract/WA/Grant # or Project Identifier

SECTION A — PROJECT MANAGEMENT
A.1 Title of Plan and Approval

Quality Assurance Project Plan
<Enter Title of Project>

Prepared by:
<Enter Affiliation>

Date:
<Enter name, Organization>, Project Manager / Principal Investigator

Date:
<Enter name, Organization>, Quality Assurance Manager (or equivalent)

Date:

<Enter additional contacts, as needed>

Date:

<Enter additional contacts, as needed>

Version
Date
Page 2
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A.2 Table of Contents
<TOC must be regenerated upon completion of QAPP content>
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A.S Problem Definition/Background............ccocviucirerronenevecsereceecsessssesssssesssssessessssssessssesee oo 6
.
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A.7 Quality Objectives & Criteria e e et ne e sa bR st e ae et enabenaserrersserscsrocssstettesnnnsenseosessesne )
A.8 Special Training/CertifiCation ..o onsseseeeeosessesssssssessssesesssssemssesesssseeseeseesesooenn 7
A.9 Documents and RECOPAS oottt crernn e beseeses s essressees s s ssse s eses e T
SECTION B - DATA GENERATION & AQCUISITION e eras bbb sees sebebes assbenseraesansernsanesresennre B
B.1 Sampling Process Design (Experimental DESIBN}..oimiiicitereren et sereseserssens e rereens B
,
B.2 Sampling Methods b e e et eR s SR bt aa e e R s n et enbasneetentsnestenrntenrvasenesesonsere B
' i
B.3 Sampling Handling & CUSTOAY..ooinirt et esns st ceese s reenesssesse e senseseseomsseseesens @
.
B.4 Analytical Methods e e et bR e bR b et barasen et e erseabentasrenssesarvanessersraseesssnetosersesns O
B.S Quality Control 9
B.6 Instrument/Equipment Testing, Inspection, and Maintenance sesretberernensarersberseniaaneasernesnsssservacars 10
—
B.7 Instrument/Equipment Calibration and FrEQUBNCY.....ctiiirine st onesnevereesesssssseneessnesnes 10
. .
8.8 Inspection/Acceptance of Supplies & Consumables .............. seetrener e st seransssneassessanerensrevaesrrens 11
B.9 Data Acquisition Requirements for Non-Direct Measurements Cererssetiiennrrersinessssssnresnerssarensanastescss 11
B.10 Data Management 11
SECTION C — ASSESSMENT AND OVERSIGHT ...ouvvoeeeeereeeireessessees oo oo vestinsesnmsensnrereerencs 12

C.1 Assessments and Response Actions e bt be s s e ee e s rmsaes e renteenersnesernrrennnersennsss LD
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Version

Date
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(.2 Reports to Management........ccccceveccnveresecrnrnenna, rererveeerares eteeretaeia e ae e e rva v aRetrabnr e e aessranenensenarenees 12
SECTION D — DATA VALIDATION AND USABILITY.................. rereearereasaeaaaas reerrerrnaren rerrereeraanaaes rrrreraenraresans 13
D.1 Data Review, Verification, and Validation........... rorreraraeras reeeerrrrerrererens reeeearrrennas rereeerseraevesas e 13
D.2 Verification and Validation Methods.................. eetrerrrentesararenarrreeaebeatbaes e mruo e rasona reeveesserarnraeraes 13
D.3 Reconciliation with User Requirements ............c.ccoceveeeerieercrinesennnens crerverreesranarereineas ceenerereerans e 13

List of Tables

<insert list of tables>

List of Figures

<insert list of figures>
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A.3 Distribution List
List the individuals and their organizations who need copies of the approved QA Project Plan
and any subsequent revisions, including all persons responsible for implementation (e.g., project
managers), the QA managers, and representatives of all groups involved.

<insert text>

Name, Agency/Company. Title, other contact information as needed

A.4 Project/Task Organization

Identify the individuals or organizations participating in the project and discuss their specific
roles and responsibilities. Include the principal data users. the decision makers. the project QA
manager, and all persons responsible for implementation. Project QA manager position must
indicate independence from unit colleting/using data.

Table A.1 Roles & Responsibilities

Individual(s) Assigned Responsible for: Authorized to:
Name * Responsibility e Action

¢ Responsibility * Action

L ] L

Provide a concise organization chart showing the relationships and the lines of communication
among all project participants. The organization chart must also identify any subcontractor
relationships relevant to environmental data operations, including laboratories providing
analytical services.

Figure A.1 Organization Chart

<insert org chart>
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A.5 Problem Definition/Background

State the specific problem to be sofved. decision to be made, or outcome to be achieved.
Include sufficient background information to provide a historical. scientific. and regulatory
perspective for this particular project.

» Clearly state problem to be resolved. decision to be made, or hypothesis to be tested
Historical & background information

» Cite applicable technical. regulatory. or program-specific quality standards. criteria, or
objectives

<insert text>

A.6 Project/Task Description

Provide a summary of all work to be performed, products to be produced. and the schedule for
implementation. Provide maps or tables that show or state the geographic locations of field tasks.
This discussion need not be lengthy or overly detailed. but should give an overall picture of how
the project will resolve the problem or question described in A.5.

e List measurements to be made/data to obtain
* Note special personnel or equipment requirements

s Provide work schedule

<insert text>

A.7 Quality Objectives & Criteria

Discuss the quality objectives for the project and the performance criteria to achieve those
objectives. EPA requires the use of a systematic planning process to define these quality
objectives and performance criteria.

* State project objectives and limits. both qualitatively & quantitatively
* State & characterize measurement quality objectives as to applicable action levels or

criteria

<insert textr>
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A.8 Special Training/Certification

Identify and describe any specialized training or certifications needed by personnef in order to
successfully complete the project or task. Discuss how such training will be provided and how
the necessary skills will be assured and documented.

<inseri text>

A.9 Documents and Records

Describe the process and responsibilities for ensuring the appropriate project personnel have the
most current approved version of the QA Project Plan, including version control. updates,
distribution. and disposition.

Itemize the information and records which must be included in the data report package and
specify the reporting format for hard copy and any electronic forms. Records can include raw
data, data from other sources such as data bases or literature, field logs. sample preparation and
analysis logs. instrument printouts, model input and output files, and results of calibration and
QC checks.

Identify any other records and documents applicable to the project that will be produced, such as
audit reports, interim progress reports, and final reports. Specify the level of detail of the field
sampling. laboratory analysis. literature or data base data collection, or modeling documents or
records needed to provide a complete description of any difficulties encountered.

Specify or reference all applicable requirements for the final disposition of records and
documents, including location and length of retention period.

<insert text>
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SECTION B — DATA GENERATION & AQCUISITION

B.1 Sampling Process Design (Experimental Design)

Describe the experimental data generation or data collection design for the project. including as
appropriate:

Types and number of samples required
Sampling network design & rationale for design
Sampling locations & frequency of sampling
Sample matrices

Classification of each measurement parameter as either critical or needed for information
only

e Validation study information, for non-standard situations

<insert text>

B.2 Sampling Methods
Describe the sampling procedures:

e Identify sample collection procedures.
s Identify sampling methods and equipment
o Sampling methods by number, date, and regulatory citation, where appropriate
o Implementation requirements
© Sample preservation requirements
o Decontamination procedures
o Any support facilities needed
e Describe specific performance requirements for the method.
o Address what to do when a failure in the sampling or measurement system occurs
o Who is responsible for corrective action
o How the effectiveness of the corrective action will be determined and documented

<insert text>
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B.3 Sampling Handling & Custody

Describe the requirements for sample handling and custody in the field, laboratory, and transport.
Examples of sample labels. custody forms, and sample custody logs should be included.

<insert text>

B.4 Analytical Methods
tdentify analytical methods to be followed (with all options) & required equipment.

Specify any specific method performance criteria

State requested lab turnaround time

Provide validation information for non-standard methods

Identify procedures to follow when failures occur

Identify individuals responsible for corrective action and appropriate documentation

* & & &

<insert text>

B.5 Quality Control

Identify QC activities needed for each sampling. analysis, or measurement technique. For each
required QC activity. list the associated imethod or procedure, acceptance criteria, and corrective
action. State or reference the required control limits for each QC activity and corrective action
required when control limits are exceeded and how the effectiveness of the corrective action
shall be determined and documented.

Describe or reference the procedures to be used to calculate applicable statistics (e.g., precision,
bias. accuracy).

<insert text>
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B.6 Instrument/Equipment Testing, Inspection, and Maintenance

Describe how inspections and acceptance testing of instruments, equipment, and their

components affecting quality will be performed and documented to assure their intended use as
specified.

Describe how deficiencies are to be resolved, when re-inspection will be performed, and how the |
effectiveness of the corrective action shall be determined and documented.

Identify the equipment and/or systems requiring periodic maintenance and/or calibration. |
Describe how periodic preventative maintenance will be performed. including frequency, to
ensure availability and satisfactory performance of the systems. Note availability & location of
spare parts.

<insert text>

B.7 Instrument/Equipment Calibration and Frequency

Identify all tools, gauges, instruments, and other sampling, measuring. and test equipment used
for data generation or collection activities affecting quality that must be controlled and
calibrated.

Describe or reference how calibration will be conducted using certified equipment and/or
standards with known valid relationships to nationally recognized performance standards. If no
such nationally recognized standards exist. document the basis for the calibration.

Indicate how records of calibration will be maintained and be traceable to the equipment.

<insert text>
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8.8 Inspection/Acceptance of Supplies & Consumables

State acceptance criteria for supplies and consumables and describe how they will be inspected
for use in the project. Note responsible individuals.

<insert text>

B.9 Data Acquisition Requirements for Non-Direct Measurements

Identify type of data needed from non-mcasurement sources (e.g.. computer data bases and
literature files), along with acceptance criteria for their use. Define intended use and describe
any limitations of such data.

<insert text>

B.10 Data Management

Describe data management process from generation to final use or storage. Describe standard
record keeping & data storage and retrieval requirements. Provide examples of any forms or
checklists to be used.

Describe data handling equipment & procedures used to process, compile and analyze data (e.g.,
required computer hardware & software). Describe the process for assuring that applicable
information resource management requirements, including EPA specific requirements, are
satisfied.

<insert text>
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SECTION C — ASSESSMENT AND OVERSIGHT

C.1 Assessments and Response Actions

Describe each assessment to be used in the project including the frequency and type (e.g.,

surveillance, management systems reviews. readiness reviews. technical systems audits,
performance evaluations. data quality).

¢ What is expected information from assessment?
o  What is assessment success criteria?
s  Whalt is assessment schedule?

Describe response actions to each assessment.
» How will corrective actions be addressed?
o Who is responsible for corrective actions?

o How will corrective actions be verified and documented?

<insert text>

C.2 Reports to Management
Identify frequency and distribution of reports to inform management of project status:
* Results of performance evaluations & audits

* Results of periodic data quality assessments
¢ Any significant QA problems

Version
Date
Page 12

Identify the preparer and recipients of reports. and describe any actions the recipient should take

as a result of the report.

<insert text>
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SECTION D — DATA VALIDATION AND USABILITY
D.1 Data Review, Verification, and Validation

State criteria for accepting. rejecting, or qualifying data; include project-specific calculations or
algorithms.

<insert text>

D.2 Verification and Validation Methods

Describe the process for data validation and verification. ldentify issue resolution procedure and
responsible individuals. Identify the method for conveying results to data users. Provide
examples of any forms or checklists to be used.

<insert text>

D.3 Reconciliation with User Requirements

Describe how the project results will be reconciled with the requirements defined by the data
user or decision maker. Qutline the proposed methods to analyze the data and determine
departures from assumptions established in the planning phase of data collection. Describe how
reconciliation with user requirements will be documented, issues will be resolved. and how
limitations on the use of the data will be reported to decision makers.

<imsert text>
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TOPICAL REPORT

Quality assurance at nuclear
power plants: Basing programmes

on performance

A look at how QA programmes are being improved

A quality assurance programme is often incor-
rectly interpreted as only a regulatory demand
and/or paperwork, with no effective impact in
the overall performance of the nuclear project.
Over the past decade, however, the nuclear in-
dustry has experienced a Joss of public con-
fidence stemming from real shortcomings in per-
formance. This has led to dramatic changes in
the perception of quality and how to achieve it.

In short, the nuclear industry as a whole has
found that its traditional perception of quality
assurance (QA} was not contributing to plant
safety and reliability as meaningfully as it could
and should do. The perception has significantly
changed in recent years, (See chart.)

QA programmes may vary somewhat accord-
ing to the cultural, historical, and industrial ex-
perience of the nations and organizations in-
volved. It is generally agreed, however, that an
effectively implemented QA  programme
goveming all aspects of a nuclear power project
is an essential management tool.*

Today, new challenges are demanding that
QA programmes and their management be im-
proved. This article looks at recent develop-
ments, and at the IAEA’s role in assisting
countries o achieve high levels of quality in the
nuclear industry,

Iimplementing a QA programme o

The image of someone inspecting or auditing
work being performed by someone eise often
comes tomind when people hear the term quality
assurance. Although partially correct, this image
is not the cornplete picture. The person doing the
inspecting or auditing probably belongs to a QA

* See Good Practices for Improved Nuclear Power Plant
Performance, TEC.DOC 498, JAEA, Vienna (1989).

group or unit, but that unit is only performing one
part of a properly conceived and effectively im-
plemented QA programme whose final goal is
overall quality of performance.

It is generally recognized that quality of per-
formance is achieved in a more effective, timely,
and productive manner when it is built into day-
to-day operations rather than relying on inspec-
tion by another organizational unit after-the-fact.
Therefore, it is desirable to have a line unit with
an enhanced sense of responsibility for quality of
performance. Tocomplement it, effective assess-
ment techniques must also be used to assist in the
achievement of safety and other plant objectives.

Management is the key to assuring that the
QA programme functions properly. Manage-
ment’s most important and challenging respon-
sibility is toestablish and cultivate principles that
integrate quality requirements into daily work
activities. It must be actively involved in the
implementation of all aspects of the QA
programme. Only in this way can management
demonstrate the necessary commitment and
leadership to achieve quality,

In practice, the QA programme works when
those individuals in management, those perform-
ing the work, and those assessing the work all
contribute 1o quality in a concerted and cost
effective manner. QA is used by people
throughout an organization, from the top execu-
tives to workers, including designers, scieatists,
welders, inspectors, foremen, operators,
craftsmen, and auditors.

The above concepts underline the IAEA’s
present activities in QA.

Mr Hawkins is a staff engineer in the US Department of
Energy’s Office of Nuclear Safety Policy and Standards, and
Mr Pierom: is 2 staff member in the IAEA's Division of
Nuclear Power.

IAEA BULLETIN, 471881

by

Frank Hawkins
and

Nestor Pieroni
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TOPICAL REPORT

QUALITY

THE ORGANIZATIONS THAT

WORK ARE DISASSOCIATED
FROM THE ORGANIZATION
THAT ASSESSES THE WORK

GOOD PROGRAMMES,
PROCEDURES AND

MEASURE OF SUCCESS

THE QUALITY ASSURANCE
GROUP ENFORCES STRICT
COMPUANCE WITH
lDOGUMENTED REQUIREMENT!

THE QUALITY ASSURANCE
GROUP IS RESPONSIBLE FOR L—.b

MANAGE AND PERFORM THE I THOSE ASSESSING THE WORK

DOCUMENTATION ARE THE b

QUALITY IS *INSPECTED IN® _.>

QUALITY IS EVERYONE'S
RESPONSIBLITY

MANAGERS, WORKERS AND

ALL CONTRIBUTE TO QUALITY
IN A CONCERTED AND COST
EFFECTIVE MANNER

ACHIEVING QUALITY IS THE
MEASURE OF SUCCESS

QUALITY IS “BULLT IN® BY
PROVIDING EVERY PERSON
THE RIGHT TRAINING,
RESOURCES AND
MOTIVATION TO DO THE JOB
RIGHT THE FIRST TIME

THOSE ASSESSING THE
WORK ARE TECHNICALLY
KNOWLEDGEABLE AND
PERFORMANCE ORIENTED
WITH THEIR PRIMARY FOCUS
ON IMPROVING QUALITY

Emphasis on performance objectives

Today s perception of QA focuses on quality
of performance and encompasses all managerial,
line, and assessment activities. The quality of
performance concerns all areas in the nuclear
project and therefore safety, reliability, and
economics are positively influenced. The over-
riding principle is that safety shall not be com-
promised for reasons of production or
economics, or for any other reason,

Every organization has performance objec-
tives it strives to achieve. These performance
objectives are achieved by way of implementing
processes that are defined by the intermediate
and subordinate objectives. When properly
defined and controlled, these processes provide

IAEA BULLETIN, 4/1981

assurance that performance objectives will be
met. The nature of the inherent interrelationship
between performance objectives and the proces-
ses to achieve them defines an organization's
level of success. When the balance between per-
formance objectives and processes is skewed,
when the focus on the latter increases while the
performance objectives are ignored, this crucial
relationship is destroyed. The ability of the or-
ganization to achieve its performance objectives
~ its reason for being — is lost. This has been a
problem for the nuclear industry, resulting in the
loss of momentum, money, and public con-
fidence.

The nuclear community often tends to
separate performance objectives from their
processes. Many nuclear organizations become
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TOPICAL REPORT

so absorbed in the “trees” of the processes (inter-
mediate and subordinate objectives) that the
“forest™ of performance objectives is eclipsed
from view. Traditional QA programmes some-
time focus on the fine-grained details of ac-
tivities, not stressing performance strongly
enough. Hence, the credibility of the industry is
called into question by a public that does not
understand, and often fears, its objectives.

Forexample, 2 traditional QA programme for
maintenance elevates the calibration of measur-
ing and test equipment to the level of a perfor-
mance objective rather than viewing it as one of
a number of intermediate objectives. Although
the content of a traditional QA programme and a
performance-based programme are virtually the
same, in the latter the subordinate objectives of
calibration, control of items, performance of
work under properly controlled conditions, and
the use of instructions, procedures, and drawings
is recognized as subordinate to the performance
objectives.

As this example illustrates, a pragmatic and
meaningful QA programme strikes the ap-
propriate balance between performance objec-
tives and processes. In other words, it focuses on
performance objectives but does not abandon the
processes needed to achieve them. A successful
programme is performance—based at the highest
level. This biases the programme toward achiev-
ing the organization's performance objectives,
which should be carefully defined and limited in
number.

IAEA developments in QA

Over the past years, the international com-
munity has recognized shortcomings in the con-
ception and implementation of nuclear QA
programmes. The IAEA is making use of the
extensive experience and information resources
of its Member States to put in place the begin-
nings of a new and meaningful QA culture to
contribute to improved nuclear power plant
safety, reliability, and performance.

In 1990 the IAEA began a planned and sys-
ternatic programme to enhance nuclear safety by
revising and improving its QA code and the
accompanying safety guides. Through this
revision the QA documents are being updated to
depict contemporary principles and techniques
for managing, achieving, and assessing quality.

Inrevising the codes and guides. the IAEAs
objective is to instill 2 new culture in which there
is a commitment to achieving a rising standard of
excellence. This new culture demands that the
performance objectives and the methods
employed to achieve them be continuously im-

RESPONSIBLITY

QUALITY OF PERFORMANCE

MANAGERS

RESPONSIBLE AND ACCOUNTABLE FOR ALL ASPECTS OF
QUALITY OF PERFORMANCE, INCLUDING PLANNING,
ORGANIZATION, DIRECTION, CONTROL AND SUPPORT

PERFORMERS

RESPONSIBLE FOR ACHIEVING QUALITY OF PERFORMANCE
£0 AS TO ENSURE SAFETY AND RELIABILITY

ASSESSORS

RESPONSIBLE FOR EVALUATING EFFECTIVENESS TO ACHIEVE
QUALITY OF PERFORMANCE, IDENTIFY DEFICIENCIES
AND ENSURE CORRECTIONS

proved. [n the broadest sense, quality is the de-
gree of excellence that an item or service posses-
ses based on the user’s needs. It is achieved by
consistently meeting the defined requirements. It
follows, then, that QA constitutes all those ac-
tions that provide confidence that quality is
achieved.

The nuclear industry worldwide is reaching
beyond traditional QA methods and taking 2
broader perception of quality where individuals
in management, people performing the work, and
people assessing the work all contribute to
quality ina concerted and cost-effective manner.
Recognizing this, the IAEA’s main goal is to
recommend ways to ensure that nuclear risks are
minimized while safety, reliability, and perfor-

IAEA BULLETIN, 4/1881

Performance-based
quality assurance
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mance are maximized through the use of an ef-
fective QA programme.

The new QA culture endorsed by the Agency
recognizes that it is management’s role to estab-
lish and cultivate principles that integrate quality
requirements into daily work. For this integration
to be successful, the individual performing the
work has to be provided with the proper informa-
tion, tools, support, and encouragement to
properly carry out assigned tasks. It is incumbent
on management to define requirements; properly
train, motivate, and empower personnel; provide
appropriate resources; and assess performance.
Management is expected to demonstrate com-
mitment and leadership through active involve-
ment in the implementation of an effective QA
programme. The role of individual employees is
to meet established requirements while recom-
mending improvements in item and process
quality.

This new QA culture is not an indictment of
Member States’ existing programmes. On the
contrary, the IAEA recognizes Member States’
extensive work in the QA discipline and comple-
ments them on their accomplishments in this
regard. It is the Agency’s intent that users of the
revised code and safety guides examine their
existing programmes to identify areas where en-
hancements can be made by building in the con-
temporary quality principles and techniques dis-
cussed here. These place greater emphasis on
being “right the first time” rather than finding and
correcting mistakes later,

Revised JAEA codes and safety guides

The IAEA’s documents on quality assurance,
issued through the Nuclear Safety Standards
(NUSS) programme, are generally recognized
and applied in establishing nuclear safety regula-
tions in the majority of countries with operating
or planned nuclear power programmes. Ap-
proximately 30 Member States have officially
adopted or unofficially used the IAEA code and
safety guides on QA as their national require-
ments. In these countries the IAEA documents
strongly affect the relationship among regu-
lators, nuciear owners, and their suppliers.

IAEA safety standards on QA (the code plus
10 safety guides) were developed during a period
of about 10 years between 1974 and 1984. One
safety guide was revised in 1986 and the code
was revised in 1988. An integral revision and
completion of the IAEA standards to reflect
present practices was initiated in 1990 This task
is envisaged as the first step in establishing a
procedure of periadical revision to maintain the
updating of the documents. The intention is to

IAEA BULLETIN, 4/1881

review the standards for their effectiveness and
usefulness in the face of changing technology
and acquired experience. Without such review,
standards would have low practical value, since
adherence to them would result in items or ser-
vices of lower technical value than could and
should be achieved. The envisaged review policy
attempts to eliminate rigidity of standards, mini-
mize procedures, and provide flexibility to ac-
commodate changes in technology, attitudes,
developments, and experiences in all pans of the
world. Such flexibility is intended to be built into
the standards through planned periodical revisions
or replacements of standards every few years.

The second revision of the QA code now
being done provides the basic requirements and
principles for establishing and implementing QA
programmes for the siting, design, construction,
commissioning, operation, and decommission-
ing of nuclear power plants. The code’s require-
ments reflect the modem concept that all work is
a process that can be planned, performed, as-
sessed, and improved. The code provides basic
QA requirements which comprise the foundation
of a comprehensive QA programme. The re-
quirements are broken down into three functional
categories: management, performance, and as-
sessment. These categories capture the range of
activities common to all work, from organizing
and staffing to assessing results and providing
feedback to improve the process.

The application of these basic QA require-
ments extends toall those individuals and entities
that are responsible for the nuclear power plant,
including plamt designers, suppliers, architect-
engineers, plant constructors, manufacturers, and
plant operators. The requirements reflect a com-
prehensive way of doing business throughout the
life cycle of a nuclear power plant.

The revisions of the IAEA s safety guides on
QA establish a new planned and integrated
framework to complement the revised code. The
guides provide recommendations to fulfill the
basic requirements contained in the code. As
such, they play an important role in providing
Member States with more prescriptive guidance
regarding the code’s implementation. The details
of the safety guides, while not the only way to
meet the requirements of the code, represent
implementation methods that are generally ac-
cepted and proven by experience.

The code and safety guides are intended for
use, as appropriate, by licensees, regulatory
bodies, and other pertinent organizations. The
requirements embodied in them apply to all
aspects of work at or in support of the safety of a
nuclear power plant, and they can be usefully
applied to nuclear facilities other than nuclear
power plants.
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In pursdimg the revision of the QA standards,
the TAEA collects the advice on successtud pra
tiees 10 he reflected mthe documents which are
wsdopted by many countries. In the reviaon
provess the documents wie antically reviewed
atd awsessed through advisony group meenngs
whwh mcdude representatnes trom nuchear
utihties, regulators bodies, and vondors I thes
wiv all the pantners commonly involved oy
mwledr power project participate m the develop-
ment of the standards and ensure that the tinal
result s acceptable and applivable o evervone.
Representatives fromanternational organtzations
stivh as the Commisaon of the Buropean Com
mumties {CECH the Furopean Atomic Forum
FORATOMy. and the International Orgamza.
non for Standardization (180 also tske part m
the revision process The opportunity s also
taken o align the standards more closely with
uther international quahty standards. such as
those from 18O, where ths s teasible,

Conclusion

Fapenience han shown that the inherent
hmatations of the traditonal perception of QA
have. 1o part, resulied in mediocre phant perfor-
mance and nstances of compromised  plam
satety and rehabihity. Converely, satnfactory
performance s bemng achieved by IARA Member
States which have alrexdy begun implemenung
the principles discussed here Therr soucesses
attest o the wisdom ol implemenong o muore
perturmance-based approsch 1o QA that em-
phasizes programme implementition and effec
tiveness. rather than programme development
and documentaiion as the raditional perception
deoes

Nuclear power is a well-estabhished part of
many countries” cnergy programimes. While the
nuclear industry has generally mamtamed 4 good
safety record. improvements can always be
made. It 1s with this hope of turther improving
nuclear safety that revision of the TAEA code and
safety gundes on QA 1 being oftered 1o Member
States. The Ageney i confident that the nuclear
opton will vontinue 1o be everomed as g reliabie
and clean source of energy if nuclear safety, hoth
real and percenved. can be ensured

Revitalizing QA through the application of
the improved approuch will require the constant
willingness 1o re-examine and re-evaluate the
status quo. This in turn requires o willingness o
accept and implement change, and it i through
change that improvements are realized It i
natursl human tendency o resst change, but
mamtamng the status quo i a sere formula for
perpetuating the problemes of the pastand for not
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reslizing future opportuntties. o for the sahe of
unproving satety, rehabihity, and cconomies that
the challenge o move owards performance-
haved QA programmes is encouraged.
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Water tests by
chemistry techniciang
at nuctear plants help
prevent corrosion of
compononts,
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