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Module 2: Quality Assurance
(QA) Concepts and Principles
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Module 2: Learning Objectives

In this section, we will:

1. Ensure understanding of the oversight process for nuclear facilities
» Role of the NRC, regional inspectors
+ Role of the licensed industry utility
+ |dentification of key stakeholders
2. Define and distinguish between:
*  Quality management
*+  Quality assurance, and
*  Quality control
3. Explain Process and Procedures Management, Six Sigma
*+ Process
*  Program
*+ Procedure
*  Product performance
+  Overview of Six Sigma

4. Detail the Performance-Based Quality Approach and other Inspection
Techniques
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Objective 1: Ensure
Understanding of the
Oversight Process of Nuclear
Facilities
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Oversight of Nuclear Facilities

The NRC’s mission is to ensure adequate protection of health and safety, to promote the
common defense and security, and to protect the environment as it applies to reactors,
materials and waste.
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Oversight of Nuclear Facilities — Role of the NRC

The NRC plays three key roles in providing and maintaining this protection, namely:

1. Establishing regulations and guides for the construction and operation of
nuclear facilities.

2. Issuing plant operating license, including approving plant-specific technical
specifications, tech specs, and other licensee documents, which must be

followed by the plant operators.

3. Conducting periodic inspection and oversight of nuclear Facilities (both
those under construction and fully operational)

Is this list comprehensive?

If not, what would you add?
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Oversight of Nuclear Facilities — Role of NRC Headquarters

NRC ensures that regulations are implemented by licensees.

For new reactors, NRC Headquarters develops the regulations and requirements, and
the regions will evaluate the licensees construction activities. Headquarters will evaluate
vendors periodically, and the regions may assist this effort. As the center of construction
inspection, Region |l is chartered with the construction inspection program for new
reactors.

New construction activities will pull resources
from regional offices.

Expect Region Il to be busiest based on
number of new reactors and fuel facilities
planned in the southeastern U.S. region.
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Oversight of Nuclear Facilities — Role of the NRC
Construction Resident Inspectors

NRC construction resident inspectors:
« Live in the area of the nuclear facilities
+ Significantly increase the NRC’s onsite monitoring of the plants
+ Conduct inspections
* Monitor major work projects
+ |nteract with plant workers
» Maintain an office at the plant during regular business hours
+ Provide evening and weekend support, as needed

+ Support scheduled and unscheduled inspection activities based on status of
ongoing work activities, plant events, and ITAAC activities and related requirements
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Oversight of Nuclear Facilities — NRC Stakeholders

NRC stakeholders represent a myriad of groups, including:

@’ USNRC

Congress: The NRC reports to such committees as the House Committee on Energy and
Commerce and the Senate Committee on Energy and Natural Resources.

Public at large: The NRC responds to public Concerns about safe operation of nuclear facilities
and protection of the environment.

Interveners: The NRC interacts with registered public interest groups (e.g., Union of Concerned
Scientists, Greenpeace)

Licensees: The NRC issues licenses to those facilities which have met all regulatory requirements
and approval of COLA.

Universities: The NRC teams with universities to provide needed analysis and research &
development information.

Other government agencies/National labs: In addition to Congress, the NRC interacts with such
agencies as the Departments of Energy, Transportation, Commerce and the Environmental
Protection Agency.

Foreign govemments: As appropriate, the NRC enters into MOUs with foreign governments.

How do these stakeholders affect
the overall NRC mission?

25
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Oversight of Nuclear Facilities — Role of the Industry

The primary role of utilities and organizations licensed by the NRC is to be directly
responsible for the design, construction, testing, and operating the facility in a safe manner.

This means that the NRC expects licensees to:
+ Construct and operate within their license and the NRC regulations

+ Be proactive
+ Not wait for the NRC to identify problems
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Oversight of Nuclear Facilities — Safety First Review

Conducting QA oversight of vendor fabrication and construction activity
early on and in sufficient depth provides key feedback to vendors and licensees
about NRC’s focus and intent.

Licensees will take enabling actions to ensure that they comply with programs
and procedures, and ensure their own frequent internal oversight to take
proactive corrective actions as needed.

Conducting early oversight is anticipated to result in fewer problems later
on.
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distinguish between Quality
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Definitions and Discussions — Quality Management

Quality Management (QM), Quality Assurance (QA), and Quality Control (QC) each
reference a distinct aspect in the focus of the NRC inspection staff.

Quality Management is a method to ensure customer is satisfied
and meets their expectations.
Quality Management

QM establishes processes to ensure and measure customer
satisfaction.

" Quality Assurance

Quality Control

What is the Baldrige award?

How do its criteria affect present-
thinking regarding QM?

8 USNRC 2
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Definitions and Discussions — Quality Assurance

Quality Assurance comprises all those planned and systematic actions necessary to
provide adequate confidence that a structure, system, or component will perform
satisfactorily in service.

QA is process oriented.

It requires:
* Documentation,
+ Adherence to prescribed requirements and
» Verification of satisfactory execution
of reqmrements " Quality Assurance

Quality Management

Common perceptions and definitions of QA
+ “Conformance with requirements”
* “Doing the right thing, the right way, at the right time,
the first time”
+ “The customer’s definition of quality is what matters”
+ “Fitness for intended use”
+ “Meeting or exceeding expectations’

Quality Control

How are these perceptions
accurate / inaccurate in relation to

(?Q')US NRC the NRC definition? 30

hmrh-gﬁ-rﬁ- -n‘n‘lr.lm




~_ StudentManual ~ Module 2: QA Concepts and Principles

Definitions and Discussions — Quality Control

Quality Control comprises processes and activities related to the physical characteristics
of a material, structure, component, or system, which provide a means to control the

quality of those items to predetermined requirements.

QC is system- and hardware-oriented.
Quality Management

Quality Assurance

Quality Control
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Major Nuclear Industry Quality Standards Applied

Key documents to note for the following discussions:

10 CFR 50, Appendix B: the overarching regulation regarding quality assurance
criteria for nuclear facilities and fuel reprocessing plants. It is divided into 18 criteria.

ASME NQA-1: sets forth requirements for the establishment and execution of QA
programs for the siting, design, construction, operation, and decommissioning of
nuclear facilities.

NRC Regulatory Guide (RG) 1.28: Discusses QA program requirements for design
and construction.

ANSI N45.2: similar to the ASME NQA-1 in that it detailed QA programs as they
relate to the siting, design and construction, operations and decommissioning of
nuclear Facilities. It was superseded by NQA-1.

ISO 9000-series: a family of standards for quality management systems, including,
a set of procedures that cover all key processes in the business, monitoring
processes to ensure they are effective, keeping adequate records, and facilitating
continual improvement. The NRC does not endorse 1SO 9000.

@’ USNRC 2
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Major Nuclear Industry Quality Standards Applied cont'd

The nuclear industry has shifted from the ANSI N45.2 documents to ASME NQA-1
series, which provides guidance for implementing 10 CFR 50, Appendix B.

+ Key points include implementing training and gqualification requirements, guidance

on design control, documentation and records management, and certification of lead
auditors.

The 1SO 9000-series quality standards may be used by vendors who may not be
required to meet 10 CFR 50, Appendix B requirements, or are foreign vendors.

To be used in U.S. nuclear facilities, vendor products must be dedicated to meet 10
CFR 50, Appendix B.

At present, the NRC does not endorse 1S0O-9001 for use in safety-related
applications to meet 10 CFR 50, Appendix B requirements.

Whatever standards are used to develop a quality
assurance program, the Quality Assurance
Program Description (QAPD) approved by the NRC
is the document of record for satisfying 10 CFR 50,
Appendix B requirements.

n;Q{US NRC 33
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Additional Quality-related terms

Additional terms that will be referenced as we continue:

Safetyrelated refers to critical items or activities in preventing and the release of radioactivity to
protect people, facility and environment. Specifically, it refers to:

* The integrity of the reactor coolant pressure boundary
* The capability to shut down the reactor and maintain it in a safe shutdown condition, and

* The capability to prevent or mitigate the consequences of accidents which could result in
potential offsite exposures

Balance-ofplant refers to those components and systems that are not directly related to
preventing radioactive exposure, nevertheless are imperative to address in maintaining an overall
safe and secure nuclear facility.

ITAAC (inspections, tests, analyses, and acceptance criteria) are mandatory for an application for
a combined license (COLA).

IROFS (ftems relied on for safety) reference the items needed to ensure that a fuel facility maintains
the integrity to prevent the release of radioactivity.

@’ USNRC i
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Objective 3: Explain Process
and Procedures Management,
SiX Sigma
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Definitions and Discussions — Process and Procedures
Management

Understanding the intent and application of the following terms can provide key insight to
regulatory activities and processes:

* Process management includes performance and risk management activities
applied to systems and hardware design, fabrication, assembly, construction,
operation, maintenance, and decommissioning.

* A process is how requirements are translated into a design that is materialized into
a physical reality that operates to produce desired results

+ A program is a hierarchy of written policies, plans, design documents, procedures
and instructions to provide control over activities affecting quality of structures,
systems, components, and performance.
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Definitions and Discussions — Process and Procedures
Management cont'd

* Procedures describe how to translate requirements into desired outcomes. They
provide necessary criteria to be met for success in achieving product and
performance objectives.

* Products can be items or services. They are the result of a work process.

«  Performance consists of actions taken to achieve results.

Why are the differences among
a these terms important?
How does it relate to your NRC

responsibilities?

8 USNRC &
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Six Sigma Tool Chest

Vendors may apply Six Sigma applications as part of procedures management. Below is
a list of tools, methods and products related to Six Sigma.

Analysis of variance**
Business process mapping**
Cause & effect diagram
Chi-square tests

Control Chart**

Correlation

Cost-benefit analysis
Customer survey

Design of experiments

Failure mode and effects analysis

(FMECA)**

General linear model
Histograms**
Homogeneity of variance
Pareto chart**

Process capability
Regression analysis**
Run charts

SIPOC analysis
Stratification

Thought process map

* Documentation that could be evaluated during an inspection activity

@’ USNRC
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Objective 4: Detail the
Performance-Based Quality
Approach and other Inspection
Techniques
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Compliance- vs. Performance-Based Inspection
Techniques

Two primary inspection techniques are used by the NRC — compliance based and
performance based. The key differences between the two techniques are captured
below.

COMPLIANCE-BASED PERFORMANCE-BASED

(NRC Manual 2504) (NRC Manual 2503)

+ Focused on verification of adherence to ¢  (Concentrated on licensee activities that
procedural requirements most significantly affect plant quality

e  Primarily determines degree of success of ‘ *  Begins by observing work activities,
implementing a QA Program discrepancies then lead to inspection of

¢ Focuses on processes rather than end other areas
product or outcome ¢  Focuses on results and the end product
Helps to determine effectiveness of a QA
Program

VWhat is safety significant about performance-
based inspections during construction?

How can you do performance-based
US NRC inspections at the construction site? 40
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NUREG CR 5151 Performance-Based |Inspection —
Understanding its Purpose

To implement a performance-based inspection:
First, verify that a comprehensive program is established and implemented

+ Once a program is base-lined, subsequent inspections can be more performance
based in nature

concentrating resources on those issues

Licensee's requirements or commitments are
u not changed, only the approach on
most important to safety has changed.
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NUREG CR 5151 Performance-Based Inspection —
Provides Guidance

Regulatory guide NUREG/CR-5151, Performance-Based Inspections, provides:
- guidance for improving the practice of safety assessment and
- quality verification in commercial nuclear power plants

Key focal points include:
- Emphasize actual observation of ongoing facility work activities and
reduce the emphasis on document and program reviews
- Utilize personnel who have the necessary experience and technical
capabilities to accurately observe and evaluate the activity
- Concentrate on activities that are important to safety and reliability
- Perform an evaluation of the activity based on these observations

Protesting Feople and the Lavirenment
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Module 2 Review

For the Module 2 Review, we will employ the Qwizdom polling system.

Each participant will:

* Turn on his/fher handheld Qwizdom response device

* Respond to the displayed question by pressing the desired option
(Multiple Choice by a, b, ¢, ord; True/False by T or F) as each
question is shown

+ Press the “Enter” key to confirm response

« Wait for all participants to respond

» Turn off handheld Qwizdom response device at the end of the
review session
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Module 2: Summary

In this section we have covered:
1. The oversight process for nuclear facilities
2. Quality management, Quality assurance, and Quality control
3. Process and Procedures Management, Six Sigma
4. The Performance-Based Quality Approach

5. Compliance- and Performance-Based and other Inspection Techniques








<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


