CATEGORIES IN THE IAEA SAFETY SERIES

A hierarchical categorization scheme has been introduced, according to which
the publications in the IAEA Safety Series are grouped as follows:

Safety Fundamentals (silver cover)
Basic objectives, concepts and principles to ensure safety.
Safety Standards (red cover)

Basic requirements which must be satisfied to ensure safety for particular
activities or application areas.

Safety Guides (green cover)

Recommendations, on the basis of international experience, relating to the
fulfilment of basic requirements.

Safety Practices (blue cover)

Practical examples and detailed methods which can be used for the application
of Safety Standards or Safety Guides.

Safety Fundamentals and Safety Standards are issued with the approval of the
TAEA Board of Governors; Safety Guides and Safety Practices are issued under the
authority of the Director General of the IAEA.

There are other IAEA publications which also contain information important to
safety, in particular in the Proceedings Series (papers presented at symposia and
conferences), the Technical Reports Series (emphasis on technological aspects) and
the IAEA-TECDOC Series (information usually in preliminary form).
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GLOSSARY

The NUSS documents on quality assurance were developed using common
everyday language. No unique quality assurance terminology was used beyond the
usual terms defined in existing national and international standards. Only seven def-
initions on specific terms common to the overall NUSS programme are included
below.

The terms Siting, Design, Construction, Commissioning, Operation, and
Decommissioning are used to delineate the six major stages of the licensing process.
Several of the stages may coexist; for example, Construction and Commissioning, or
Commissioning and Operation.

Commissioning

The process during which nuclear power plant components and systems, hav-
ing been constructed, are made operational and verified to be in accordance with
design assumptions and to have met the performance criteria; it includes both non-
nuclear and nuclear tests.
Construction

The process of manufacturing and assembling the components of a nuclear
power plant, the erection of civil works and structures, the installation of components
and equipment, and the performance of associated tests.

Decommissioning

The process by which a nuclear power plant is permanently taken out of oper-
ation.

Design

The process and the result of developing the concept, detailed plans, supporting
calculations and specifications for a nuclear power plant and its parts.

Operation
All activities performed to achieve the purpose for which the plant was con-

structed, including maintenance, refuelling, in-service inspection and other associat-
ed activities.



Nuclear Safety

The achievement of proper operating conditions, prevention of accidents or mit-
igation of accident consequences, resulting in protection of site personnel, the public
and the environment from undue radiation hazards.
Siting

The process of selecting a suitable site for a nuclear power plant, including
appropriate assessment and definition of the related design bases.
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1. INTRODUCTION
BACKGROUND

101. This Code is part of the IAEA Nuclear Safety Standards (NUSS) programme. It
provides the basic requirements to be adopted for establishing and implementing
quality assurance programmes related to the safety of nuclear power plants. These
basic requirements apply to the overall quality assurance programme of the responsi-
ble organization, i.e. the organization having overall responsibility for the nuclear
power plant, as well as to any other separate quality assurance programmes in each
stage of the life of a nuclear power plant.

102. This Code (Revision of 50-C-QA (Rev. 1)) contains only basic requirements,
which must be satisfied to ensure safety. Therefore, the main text of the Code has
been significantly condensed and guidance on how to implement the basic require-
ments is included in the appropriate Safety Guides. The result is a much simpler
Code, setting out only requirements. Care was taken to ensure that all the require-
ments of the previous issue were retained. Certain requirements of the former Code,
such as audit and training, were expanded in the new edition to be more comprehen-
sive and to provide better direction.

103. Through the revised Code and related Safety Guides on quality assurance, the
point is emphasized that managers, those performing the work and those assessing the
work, all contribute in ensuring quality and achieving safety. This performance based
approach to quality assurance serves to correct a common misunderstanding that
quality assurance consists only of formalistic requirements.

104. The responsible organization has to demonstrate the effective fulfilment of the
quality assurance requirements to the satisfaction of the regulatory body. Explicit ref-
erence to the regulatory body is avoided in this Code in order to focus on performance
and emphasize the full responsibility of those who do the work, such as: designers,
constructors, operators, maintenance workers and radiation protection personnel. The
main objective is to facilitate, support and ensure safety in nuclear power plant siting,
design, construction, commissioning, operation and decommissioning.

OBJECTIVE

105. The objective of this Code is to establish basic requirements for quality assur-
ance in order to enhance nuclear safety by continuously improving the methods
employed to achieve quality. The Code recognizes that all work is a process that can
be planned, performed, assessed and improved.



SCOPE

106. The Code provides the basic requirements for establishing and implementing
quality assurance programmes for the stages of siting, design, construction, commis-
sioning, operation and decommissioning of nuclear power plants. ' These basic
requirements apply to all individuals and organizations, including designers, suppli-
ers, constructors, manufacturers and operators.

107. The basic quality assurance requirements presented in this Code also apply, with
appropriate modifications, to nuclear installations other than nuclear power plants.

STRUCTURE

108. The basic requirements defined by this Code constitute the foundation of a com-
prehensive quality assurance programme. They are divided into three functional cat-
egories: Management (Section 2), Performance (Section 3) and Assessment (Section
4). Supplementary information on the basic requirements of the Code is given in the
Annex.

2. MANAGEMENT
QUALITY ASSURANCE PROGRAMME?

201. Management shall develop, implement and maintain a quality assurance pro-
gramme. > The quality assurance programme shall include details of how work is to
be managed, performed and assessed, consistent with the basic requirements in this
Code. The quality assurance programme shall include the organizational structure,
functional responsibilities, levels of authority and interfaces for those managing, per-
forming and assessing the adequacy of work. The quality assurance programme shall
address management measures, including planning, scheduling and resource consid-
erations.

! Typical work to be addressed includes research and development, designing, purchas-
ing, fabricating, manufacturing, handling, storing, cleaning, erecting, installing, testing,
inspecting, maintaining, repairing, operation, technical support, refuelling and disassembly.

2 For further guidance see Safety Guides Q1; and Q8 to Q14 inclusive.

3 In some Member States the quality assurance programme is referred to as the quality

assurance system or the quality system.



202. Management in the entire and constituent areas of work shall provide and
demonstrate support for the effective implementation of the quality assurance pro-
gramme consistent with specified time schedules for accomplishing project activities.
The responsible organization shall also be responsible for the establishment and
implementation of the overall quality assurance programme. If the responsible orga-
nization delegates to other organizations the work of establishing and implementing
all or a part of the overall programme, it shall retain responsibility for the effective-
ness of the programme in all circumstances.

203. The quality assurance programme shall provide an interdisciplinary approach
involving many organizational components and shall not be regarded as the sole
domain of any single group. The quality assurance programme shall demonstrate the
integration of the following three principles: (1) managers provide planning, direc-
tion, resources and support to achieve the organization's objectives; (2) staff per-
forming the work achieve quality; and (3) staff performing assessments evaluate the
effectiveness of management processes and work performance. The quality assurance
programme shall be binding on everybody.

204. Nuclear safety shall be the fundamental consideration in the identification of the
items, services and processes to which the quality assurance programme applies. A
graded approach based on the relative importance to nuclear safety of each item, ser-
vice or process shall be used. The graded approach shall reflect a planned and recog-
nized difference in the applications of specific quality assurance requirements.

205. The quality assurance programme shall include measures, which ensure that
documentation is available in language appropriate to the users.

TRAINING AND QUALIFICATION

206. Personnel shall be trained and qualified so that they are competent to perform
their assigned work and understand the safety consequences of their activities.

NON-CONFORMANCE CONTROL AND CORRECTIVE ACTIONS*
207. Items, services and processes that do not meet specified requirements shall be

identified and the safety impact of the non-conformances assessed and reported to the
appropriate level of management. Depending on the results of the assessment,

4 For further guidance see Safety Guide Q2.



the items shall be either accepted, rejected, repaired or reworked, and services and
processes accepted or rejected.

208. To ensure improvement, the causes of such non-conformances shall be deter-
mined and action taken to prevent their recurrence. Item characteristics (such as reli-
ability), process implementation, experience and other quality related information
(including management processes) shall be reviewed and the data analysed to identi-
fy improvements.

DOCUMENT CONTROL AND RECORDS?

209. Documents such as procedures, instructions, specifications and drawings, or
other media, which describe processes, specify requirements or establish design, shall
be prepared, reviewed, approved, issued, distributed, authorized, revised and, as
required, validated. All personnel preparing, revising, reviewing or approving docu-
ments shall be specifically assigned to this work and be given access to appropriate
information upon which to base their input. Personnel using documents shall be
aware of and use appropriate and correct documents.

210. Records relating to personnel and records that describe the status, configuration
and characteristics of items and services, describe the performance of processes and
represent objective evidence of quality shall be specified, prepared, reviewed,
approved and maintained. All records shall be legible, complete and identifiable. A
records system shall be established to provide for the identification, collection, index-
ing, filing, storing, maintenance, retrieval and disposal of records. Retention times of
records and associated test materials and specimens shall be established to be consis-
tent with the type of records, material and specimens involved.

3. PERFORMANCE
WORK
301. During all stages in the life of the nuclear power plant, work shall be planned

and performed in accordance with established codes, standards, specifications, prac-
tices and administrative controls. Work shall be performed under controlled

3 For further guidance see Safety Guide Q3.
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conditions, using approved current instructions, procedures, drawings or other appro-
priate means that are periodically reviewed to ensure adequacy and effectiveness.

302. Items and services shall be identified and controlled to ensure their proper use.
Items shall be shipped, stored, handled, maintained, operated and used as specified to
prevent their damage, loss or deterioration,

303. Equipment used for process monitoring, data collection, and inspections and
tests shall be of the proper range, type, accuracy and precision.

DESIGN

304. Design, including subsequent changes, shall be carried out in accordance with
established engineering codes and standards, and shall incorporate applicable require-
ments and design bases. Design interfaces shall be identified and controlled.

305. The adequacy of design, including design tools and design inputs and outputs
shall be verified or validated by individuals or groups other than those who original-
ly performed the work. Verification, validation and approval shall be completed
before implementation of the design.

PROCUREMENT?

306. Procured items and services shall meet established requirements and perform as
specified. Suppliers shall be evaluated and selected on the basis of specified criteria.

307. Requirements necessary to ensure the quality of items and services shall be
developed and specified in the procurement documents. Evidence that purchased
items and services meet procurement requirements shall be available before they are

used.

308. Requirements for reporting deviations from procurement requirements shall be
specified in the procurement documents.

6 For further guidance see Safety Guides Q6 and Q7.
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INSPECTION AND TESTING FOR ACCEPTANCE’

309. Inspection and testing of specified items, services and processes shall be con-
ducted using established acceptance and performance criteria. The level of inspection
and testing and the degree of independence of personnel shall be established.

310. Administrative controls, such as hold points and status indicators, shall be used
to preclude the bypassing of required inspections and tests. Any inadvertent use,
installation or operation of items, services and processes, which have not passed the
required inspections and tests shall be prevented.

4. ASSESSMENT
MANAGEMENT SELF-ASSESSMENT?

401. Management at all levels shall regularly assess the processes for which it is
responsible. Management shall determine its effectiveness in establishing, promoting
and achieving nuclear safety objectives. Management process weaknesses and barri-
ers that hinder the achievement of the nuclear safety objectives shall be identified and
corrected.

INDEPENDENT ASSESSMENT®

402. Independent assessments shall be conducted on behalf of management to mea-
sure the effectiveness of management processes and the adequacy of work perfor-
mance, to monitor item and service quality and to promote improvement.
Independent assessments consist of audits, reviews, cheeks and other methods.

403. An organizational unit shall be established, or an outside agency assigned, with
the responsibility to conduct independent assessments. It shall have sufficient author-
ity and organizational freedom to carry out its responsibilities.

404. Persons conducting independent assessment shall not participate directly in the
work being assessed.

405. The results of the independent assessments shall be considered by management
and, where necessary, actions shall be taken to implement improvements.

7 For further guidance see Safety Guide Q4.
8 For further guidance see Safety Guide Q5.
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Annex

SUPPLEMENTARY INFORMATION ON THE BASIC
REQUIREMENTS

This Annex provides additional information that might be helpful to the user.

Basic Requirement 1 — QUALITY ASSURANCE PROGRAMME

The quality assurance (QA) programme is an interdisciplinary management
tool that provides a means for ensuring that all work is adequately planned, correctly
performed and assessed. It provides a systematic approach for accomplishing work
with the ultimate goal of doing the job right the first time.

The documentation of the QA programme is a set of documents that describe
the overall measures established by an organization to achieve management goals and
objectives. These goals and objectives apply to every unit and individual within the
organization.

Senior management is responsible and accountable for the planning, develop-
ment, implementation and success of the QA programme. It is at this level that the
success of a QA programme begins, and the responsibility for the effectiveness of that
programme cannot and must not be delegated.

As part of the QA programme, senior management is to develop and issue a
written QA policy statement that establishes the management's concept and objectives
regarding quality. This policy statement must clearly reflect the commitment of senior
management to the attainment and continuous improvement of quality.

It is the role of senior management to establish and cultivate principles that inte-
grate quality requirements into daily work, and to provide individuals performing the
work with the necessary information tools, support and encouragement to perform
their assigned work properly.

The QA programme assigns responsibility to the line organization to carry out
the work to achieve the organization's goals and objectives and empowers the indi-
viduals in the organization to perform the tasks they have been assigned. Line man-
agement is responsible for achieving quality in the items and services provided by the
organization. Individual workers are responsible for the quality of their own work.

The QA programme establishes the management's objectives for the nuclear
power plant project. The programme sets these broad objectives, assigns responsibil-
ities and authorities, defines policies and requirements, and provides for the perfor-
mance and assessment of work.

The QA programme is binding on all personnel, including those with responsi-
bility for planning, scheduling and resource considerations. The QA programme
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describes or provides reference to the organizational structure, functional responsi-
bilities, levels of authority and interfaces for all segments of the organization. It is the
intent of this basic requirement to ensure that the appropriate authorities are estab-
lished and to enable the organization to carry out its functional responsibilities in
management, performance of work, and in the assessment of the adequacy of work.

The QA programme identifies all work delegated to outside organizations, and
lines of communication and interfaces between internal and external organizations.
The responsibility of each organization, as it relates to the assigned work, is
described.

Responsibility and authority to stop unsatisfactory work is assigned in such a
manner that planning, scheduling and other considerations do not override safety con-
siderations. The QA programme also requires that reviews be considered prior to
restart of work if stopping the work was necessary to bring safety or quality under
control.

Management empowers and makes individuals accountable for their work. In
this way senior management can encourage improved individual and organization
performance. Senior management continues to reinforce a quality culture by being
actively involved in achieving quality.

A graded approach based on the relative importance to nuclear safety of each
item, service or process is used.

The QA programme provides a common vocabulary consistent with and repre-
sentative of the work being performed. All key terms used throughout the QA pro-
gramme are defined and the definitions are an integral part of the training programme
to ensure that communications and understanding are consistent throughout the orga-
nization.

Basic Requirement 2 — TRAINING AND QUALIFICATION

This basic requirement recognizes that everyone in the organization contributes
to quality and to the success of the organization. Thus, it is a responsibility of man-
agement to provide appropriate training for all employees to ensure they are qualified
for the tasks they perform.

To achieve quality and maintain safety, personnel have to be capable of per-
forming their assigned tasks. Training emphasizes correct performance of work and,
where appropriate, provides an understanding of QA principles and the relevant man-
agement procedures; it emphasizes personal accountability and responsibility,
describes the main systems and components of the nuclear power plant, and provides
an understanding of nuclear power plant operation. This training includes both edu-
cation in principles and enhancement of skills and practices by on-the-job training
and the use of simulators and mock-ups where possible. Training ensures that
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everyone understands the processes and tools they are using and provides an under-
standing of what constitutes acceptable quality for items and services they produce as
well as the processes they control. The training programme focuses attention on
'doing it right the first time'.

Management training plans address and stimulate professional development
and include professional, managerial, communication and interpersonal skills.
Individual personnel training plans are not limited to initial qualification but provide
maintenance of proficiency and progressive improvement. This ensures that all
employees are continually aware of state of the art technology and processes relative
to the work they perform.

Specific qualification requirements are established for critical and unique or
uncommon job categories if highly technical, specialized skills are required or if it is
necessary to ensure that the individual is competent prior to performing the task. Such
categories are determined by the organization, and qualification requirements are
established prior to the work being performed.

The qualification training programme for personnel performing work that
requires special competency involves a practical and written examination in which
each candidate must demonstrate proficiency. Periodical requalifications are required
to demonstrate that individuals continue to be capable of performing their tasks.

The training programme is structured in such a way as to ensure that curricula
address specific needs of the individuals and the overall organization. This requires
that training be planned and carried out using an organized systematic method with
established goals clearly defined and sequenced. The training programme also
requires that training be presented by qualified instructors knowledgeable in the area
of expertise. Because training is crucial to the continued development of personnel,
management utilizes technically competent instructors to form the curricula needed
to achieve the organization's objectives and enhance the development of personnel.

The training programme is subject to ongoing review to determine programme
and instruction effectiveness. On the basis of the results of reviews, the training pro-
gramme is upgraded whenever necessary improvements or other enhancements are
identified.

Basic Requirement 3 — NON-CONFORMANCE CONTROL AND
CORRECTIVE ACTIONS

Management fosters a 'no-blame' culture to encourage employees to identify
non-conforming items, services and processes. Management ensures that adequate
resources are provided for identifying, resolving and preventing non-conforming con-
ditions. Management is also involved in the resolution of difficult issues and provides
a process for resolving professional differences of views and opinions.
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Line managers establish and implement measures promptly to identify, docu-
ment, classify, analyse, correct, eliminate and follow up activities, items, services or
processes that do not meet established requirements and goals or do not result in the
anticipated quality.

All personnel have the opportunity to identify non-conforming items, services
and processes. All personnel are encouraged to identify and suggest improvements
via the management system.

Personnel responsible for classifying and analysing non-conformances have an
adequate understanding of the area in which they are working and access to pertinent
background information concerning the non-conformance. They are also indepen-
dent from cost and schedule considerations.

Determination of the root cause requires a thorough investigation by technical-
ly qualified, experienced personnel. The investigation required includes the partici-
pation of the personnel involved, such as craftsmen, operators and those identifying
the deficiency, in order to gain complete understanding of the problem. The managers
responsible for the determination of the root cause assign sufficient resources to the
task.

Non-conforming items are properly controlled to prevent their inadvertent test,
installation or use. They are reviewed and either accepted, rejected, repaired or
reworked.

Reworked, repaired and replacement items are inspected and tested in accor-
dance with the original inspection and test requirements or specified alternatives.

Performance data and other quality related information are analysed to identi-
fy quality trends that adversely affect the achievement of quality and to identify
opportunities to improve items, services and processes. In order to identify com-
monalities, this analysis considers information from external sources and is not lim-
ited to one activity, one site or one supplier.

The QA programme requires that all processes be analysed to identify trends
that may adversely affect item, service and process quality. This analysis includes
information performance data, internal and external failure costs and prevention
costs.

The QA programme also requires that levels of performance be established.
These levels are directly related to the item or service provided by an organization
and based on the goals and objectives set by management. Once the levels have been
established, performance is measured against them. These measurements are moni-
tored on a regular basis to ascertain whether or not improvements in item, service or
process quality are necessitated. Management plays an integral role in this activity.

Management recognizes that quality problems often have their origins in man-
agement systems and that personnel have little or no control over eliminating these
problems or improving performance. Management encourages personnel to recog-
nize and contribute to the elimination of problems and thereby promote quality
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improvement. Processes are established and implemented with the objective of pre-
venting problems and improving quality.

Each line manager establishes the quality improvement objectives and the mea-
sures to be applied to their accomplishment. There may be instances where quality
improvement objectives may have an impact on the QA programme. Where this situ-
ation arises, the objectives are referred to an appropriate level of management for
endorsement and agreement.

In establishing the improvement objectives, each line manager solicits sugges-
tions from supervisors and personnel. A detailed plan for the accomplishment of each
of the proposed quality improvement objectives is prepared by the responsible depart-
ment, with management providing support, co-ordination, resources and training.

All quality improvement objectives are approved by an appropriate level of
management. The senior manager ensures that any quality improvement objectives
for the nuclear power plant are co-ordinated and complementary, to avoid conflicting
objectives between departments.

The quality improvement objectives are subject to ongoing review and moni-
toring by the respective department managers, and the results are reported periodi-
cally.

Basic Requirement 4 — DOCUMENT CONTROL AND RECORDS

A system is established and implemented to control the preparation, review,
approval, issuance, distribution, use and revision of documents that prescribe
processes, specify requirements or establish design.

The scope and functions of the document control systems are defined in each
stage related QA programme. Examples of documents requiring control include
drawings, data files (including various media), calculations, specifications, computer
codes, purchase orders and related documents, vendor supplied documents, proce-
dures, work instructions and data sheets.

Personnel preparing, revising, reviewing or approving documents have access
to appropriate information

Revisions to controlled documents are reviewed and approved by a design orga-
nization or a qualified and knowledgeable person.

Controlled documents are distributed to and used by the person performing the
activity. Obsolete documents are removed from circulation to prevent their inadver-
tent use.

The distribution of new and revised controlled documents is made in accor-
dance with established guidelines.

A records system is established and implemented to ensure that sufficient
records are specified, prepared, reviewed, approved and maintained to reflect
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completed work accurately. For example, records of design, procurement, construc-
tion, inspection, testing, operation, maintenance, modification, training, and research
and development are typically required.

Records that require special processing and control, such as computer codes
and software, and information stored on high density media or optical disks, are
maintained and controlled to ensure they are readily retrievable and usable.

The QA programme addresses both permanent and non-permanent records and
defines their respective retention times. Storage facilities for records are maintained.

Basic Requirement 5 — WORK

Each individual takes responsibility for the quality of the work he or she per-
forms. Personnel are technically competent in using the appropriate tools and mea-
suring devices and have a clear understanding of the work processes.

Line managers are responsible for ensuring that personnel working under their
supervision have been provided with the necessary training, resources and directions.
These elements are to be provided before any work begins. Where appropriate, sta-
tistical process control is established and used to reduce item and process variability
and improve quality. Line managers are required to review work and related infor-
mation on a regular basis to ensure that the expected quality is being achieved and to
identify areas needing improvement. They also encourage each individual under their
supervision to look for more efficient and effective ways of accomplishing assigned
tasks.

All work is planned, authorized and accomplished under suitably controlled
conditions. All work is accomplished by technically competent individuals using
technical standards, instructions, procedures or other appropriate documents.
Documents that govern the work processes and activities are of a detail commensu-
rate with the complexity and importance of the work.

Documents that provide direction for accomplishing work are prepared,
reviewed and validated by technically competent individuals. These individuals are
intimately familiar with the work being accomplished.

Processes are developed and implemented to identify, control and maintain
items to the extent appropriate. This helps prevent the use of incorrect or defective
items in the organization's work.

Processes are established to provide the identification, handling, storage, ship-
ping, cleaning, maintenance, operation and preservation of items in accordance with
applicable design, procurement and manufacturing documents. Packaging, shipping,
handling and storage processes are designed to prevent damage, loss or deterioration.
The processes specify any special environmental controls.
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Processes are established and implemented to ensure that monitoring and data
collection equipment is of the accuracy and type appropriate for its intended use.
Equipment in this category is typically used by personnel trained in the maintenance
and use of such equipment.

A process is established and implemented to ensure that measuring and test
equipment which is used for in-process or final inspection of an item or to control any
process parameter which influences the quality of an item's characteristics, is proper-
ly calibrated, maintained, accounted for and used. The type, range and required accu-
racy of measuring and test equipment to be used for each application is specified.

Basic Requirement 6 — DESIGN

The design process requires the use of sound engineering/scientific principles
and appropriate design standards. Design requirements, inputs, processes, outputs,
changes, records and organizational interfaces are controlled.

Design inputs are correctly translated to design outputs. Design inputs include
all requirements for the design, such as the technical bases for the design (design
basis), performance requirements, reliability requirements, and safety and security
requirements. The design outputs include specifications, drawings, procedures and
instructions.

Design changes are justified and subject to design control measures commen-
surate with the original design. Design changes include field changes, modifications
and non-conforming items designated for use-as-is or repair. Changes are subject to
configuration and design control measures and approved by the original design orga-
nization or a technically qualified alternate.

Interfaces among all organizations involved in the design are identified, coor-
dinated and controlled. Control of interfaces includes assignment of responsibilities
and establishment of procedures among participating internal and external organiza-
tions.

Design inputs, processes, outputs and changes are verified. Computer programs
used in design are validated through testing or simulation prior to use if not proven
through previous use. Individuals or groups performing design verification are quali-
fied to perform the original design. Verification is performed by individuals other than
those who performed the design (but who may be from the same organization). The
extent of verification is based on the complexity, associated hazards and uniqueness
of the design.

Some typical design verification methods include design review, alternate cal-
culation and qualification testing. Previously proven designs do not require verifica-
tion unless they are intended for different applications or the performance criteria
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are different. Tests used to verify or validate design features are conducted under con-
ditions simulating the most adverse operating conditions.

Design verification is usually completed before design output is used by other
organizations, or to support other work such as procurement, manufacturing, con-
struction, or research and development. In specially controlled circumstances, instal-
lation of unverified portions of design may proceed only to a point where extensive
demolition or rework would not be required to replace or modify the design.

Evidence that the design was properly accomplished is supported by design
records that include the final design, important design steps such as calculations,
analyses and computer programs, and sources of design input that support design out-
put. The design organization also provides records of design changes.

Basic Requirement 7 — PROCUREMENT

Management implements a procurement ' system that ensures purchased items
and services, including those designated as commercial grade, meet established
requirements and perform as expected. The system requires that procurement docu-
ments include acceptance criteria and invoke applicable technical and administrative
requirements. Technical and administrative requirements include specifications,
codes, standards, tests and inspection requirements.

The procurement process includes prospective supplier evaluation to provide
confidence that only qualified suppliers are selected and used. The performance of
suppliers, including subcontractors (as necessary), is monitored periodically to ensure
that acceptable items and services continue to be supplied.

The procurement process provides methods for accepting purchased items and
services. These methods include, for example, review of manufacturing process con-
trol data, source verification, receipt inspection, pre- and post-installation tests, and
certificates of conformance. The procurement documents specify any one of these
methods, a combination of these methods, or some other proven alternative.

The quality of procured items and services is verified at intervals and to a depth
consistent with the graded approach, which takes account of the complexity, associ-
ated hazards, quantity and frequency of procurement. All specification, inspection
and test requirements are satisfied before items are used or placed in service.
Responsibilities for rectifying any quality problems are defined and solutions imple-
mented prior to item installation or use.

Management requires that procurement effectiveness be evaluated by compari-
son of the actual performance of items with the original performance criteria.
Procurement effectiveness can also be measured by review of user group surveys,
supplier evaluations, inspection and test results, and performance data.
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Basic Requirement 8 — INSPECTION AND TESTING FOR ACCEPTANCE

Management defines the types of work that require formal inspections. A
process is established to specify when and what type of inspection is to be performed
for the types of work to be inspected. Inspection types include source, in-process,
final, receipt, maintenance and in-service.

Administrative controls and status indicators are incorporated into the inspec-
tion process. These controls and indicators are used to preclude inadvertent bypass-
ing of required inspections and to prevent inadvertent operation of the item or
process.

The inspection process may allow inspections to be performed by the organi-
zational unit responsible for the work, another department or an outside agency inde-
pendent of the responsible organization. Individuals inspect their own work to ensure
they have achieved the desired level of quality; however, personnel performing the
work do not inspect their own work for acceptance. Personnel responsible for per-
forming acceptance inspections are technically competent.

Management ensures that inspections are properly planned. Planning addresses
such attributes as item characteristics, work processes, inspection techniques, hold
and witness points, acceptance criteria, and the organization or individuals responsi-
ble for conducting the inspections.

Appropriate tests are conducted to demonstrate that items and processes will
perform as intended. The test process includes bench tests, proof tests before instal-
lation, pre-operational tests, operational tests, post-modification tests and post-main-
tenance tests.

Testing is performed either by the organizational unit responsible for the work
or by other organizations or agencies.

All testing is conducted using established and proven test requirements and
acceptance criteria. The test requirements and acceptance criteria are provided by the
original design organization or an alternative design organization technically compe-
tent and knowledgeable concerning the item or process being tested.

The testing process includes administrative controls and status indicators to
prevent bypassing of the required tests and operation of the item or process before
acceptance.

Management requires that test procedures be developed and followed for test-
ing work as appropriate. Test procedures cover prerequisites, technical and safety
instructions, completeness and accuracy of test data, use and type of test equipment
and data recording devices, calibration data, establishment of applicable hold points,
test configuration and acceptance criteria.
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Basic Requirement 9 — MANAGEMENT SELF-ASSESSMENT

The thrust of management self-assessment is to identify, correct and prevent
management problems that hinder the achievement of the organization's objectives.
This Code establishes the requirement for a routine and continuing assessment of the
management system by the organization's managers.

This self-assessment methodology is in addition to the traditional
audit/appraisal that determines the adequacy and extent of the QA programme devel-
opment, documentation and implementation in accordance with specified require-
ments. This basic requirement improves on the standard stipulation in many QA pro-
grammes, which requires that management regularly assess the adequacy of the por-
tion of the programme for which it is responsible and ensure its effective implemen-
tation. This standard requirement is typically achieved, on an annual basis, by an
independent consultant or group of consultants on behalf of management, and it
addresses compliance issues rather than broad categories of management issues.
Management self-assessment goes beyond such matters as conformance to regula-
tions, item standards or established procedures. These areas are addressed by Basic
Requirement 10.

An effective management self-assessment evaluates issues such as:

- — mission of the organization

- — whether employees understand the mission

- — what is expected of the organization

- — whether the expectations are being met

- — opportunities for improving quality and enhancing safety
- — how to make better use of human resources.

The results of the management self-assessment are documented. Decisions and
related actions resulting from the recommendations are promptly followed up to eval-
uate their effectiveness.

The assessment process involves all levels of management, but the overall
responsibility for management self-assessments is retained by senior management. It
is essential that senior management directly participate in this process.

Basic Requirement 10 — INDEPENDENT ASSESSMENT

Management establishes and implements a process of independent assessments.
These assessments are conducted by an organizational unit independent of the work
and focus on improving the overall performance of items, services and processes.

A system of planned and documented internal and external audits is carried out
to assess the adequacy and effectiveness of the QA programme.
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Assessment personnel operate as an arm of, and as an advisor to, senior man-
agement. The assessments focus on evaluating the performance of work and actions,
and include the review and evaluation of QA documents.

Assessment personnel view the organization being assessed as the 'customer’,
so as to produce meaningful feedback about the organization's performance.

Assessments are conducted by peers who are technically competent to review
and evaluate the work and processes being assessed. These individuals do not have
direct responsibility in the area being assessed. The allocation of resources for assess-
ments is determined. Assessment schedules are flexible enough to allow additional
attention to be given to areas of questionable performance or critical or complex
work.

Assessment results are tracked and resolved by management having responsi-
bility for the area assessed. The assessment organization schedules a follow-up
review of deficient areas as appropriate. Assessment responses are documented and
include, as applicable, actions to correct the deficiency, identification of causes and
actions to prevent recurrence, lessons learned and actions to be taken for improve-
ment.
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1. INTRODUCTION

BACKGROUND

101. This Safety Guide is part of the IAEA Nuclear Safety Standards (NUSS) pro-
gramme. It gives recommendations relative to the fulfilment on basic requirements
given in the Code on Quality Assurance for Safety in Nuclear Power Plants and other
Nuclear Installations (hereinafter known as the Code).

102. Methods and solutions for fulfilling the basic requirements of the Code other
than those set out in Safety Guides may be acceptable provided they result in at least
the same level of nuclear safety.

103. This Safety Guide should be used equally by the responsible organization, i.e.
the organization having overall responsibility for the nuclear power plant, and by
other organizations participating in the nuclear power plant project.

104. The quality assurance (QA) programme provides a disciplined approach such
that work is performed correctly and problems are prevented. Should problems occur,
they are detected and corrected, improvements are made and corrective actions taken
to prevent recurrence.

105. Participant organizations other than the responsible organization should imple-
ment QA programmes to the extent required by their individual procurement

documents. Guidance on specifying QA requirements in procurement are contained
in Safety Guide Q6.

OBJECTIVE
106. This Safety Guide recommends acceptable ways to establish and implement a

QA programme that is in accordance with the Code and the details contained in other
relevant Safety Guides.

SCOPE

107. This Safety Guide applies to the establishement and implementation of a QA
programme by the responsible organization as well as to the establishment and
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implementation of other separate programmes at all stages of a nuclear power plant
project. It covers items, services and processes important to nuclear safety. It may,
with appropriate modifications, also be usefully applied to items, services and

processes at nuclear installations other than nuclear power plants. The extent to which
a QA programme is applied shall be determined by a graded approach, with nuclear
safety as the fundamental consideration.

STRUCTURE

108. This Safety Guide is arranged into four sections, one appendix and five

annexes:

Section 2

Section 3

Section 4

Appendix

Annex I
Annex 11
Annex 111
Annex IV
Annex V
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provides guidance on how an organization establishes a QA pro-
gramme, taking into account the work that it performs for the nuclear
power plant project.

provides guidance and a recommended structure for QA programme
documentation, including the form and content of individual
documents.

provides guidance on how to implement a QA programme.

provides an example of a structure of the documentation of the QA
programme.

provides an example of the key points of the quality policy.
describes the content of interface arrangements.

describes the content of job descriptions.

describes the content of management procedures.

describes the content of work instructions.



2. ESTABLISHING THE QUALITY
ASSURANCE PROGRAMME

GENERAL

201. The responsible organization and the organizations involved in the nuclear
power plant project shall establish the QA programme' as an integral part of their
management system.

202. To establish a QA programme, an organization should:

(a) Identify the activities that have to be carried out.

(b) Review the applicable regulations and standards and the responsible organiza-
tion’s management and technical practices to determine whether the work
activities are adequately addressed.

(c) Review the Code, the QA Safety Guides and other relevant NUSS Codes and
Guides to identify shortcomings and assign priorities to those areas requiring
improvement or development.

(d) Establish time-scales within which the required changes should be
implemented.

203. The responsible organization shall develop QA programmes for all nuclear
power plant stages (siting, design, construction, commissioning, operation and
decommissioning) at a time consistent with the schedule for accomplishing stage
related activities.

204. Guidance on details to be addressed in the QA programmes for the different
stages of the nuclear power plant project are given in the stage related and basic
requirement related QA Safety Guides. The basic requirement related QA Safety
Guides are generic to all stages.

205. The person in the most senior management position within the organization is
responsible for establishing the QA programme.

206. The QA programme shall be binding on everybody.

207. Since the success of an organization’s QA programme is determined by
management support and actions, it is essential that management of the organization

! In some Member States the quality assurance programme is referred to as the quality
assurance system or the quality system
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express, in issued statements of policy, their commitment to quality and safety and to
the implementation of the QA programme as the method of achievement. The quali-
ty policy should be reviewed periodically to ensure that it accurately reflects current
organizational objectives and priorities.

208. Management should demonstrate its commitment to the quality policy through
its actions and provide firm and unambiguous support for its implementation. The
actions should foster a corresponding commitment to high levels of performance by
all personnel, who in turn should be expected to demonstrate their commitment to the
policy. Annex I provides an example of the key points of the quality policy.

GRADING

209. Whilst the QA principles remain the same, the extent to which the QA require-
ments are to be applied shall be consistent with the importance to nuclear safety of
the item, service or process. A graded approach which can satisfy the necessary
requirements and ensure the required quality and safety shall be used.

210. In general, the highest grade should require the most stringent application of the
QA requirements; the lowest grade the least stringent. The following are examples of
topic areas where grading should be applied:

— Type and content of training,

— Amount of detail and degree of review and approval of instructions,
— Need for and detail of inspection plans,

— Degree of in-process reviews and controls,

— Requirements for material traceability,

— Type of assessment,

— Records to be generated and retained.

211. When items, processes or services are modified, the assigned grade of QA

requirements could become more stringent or less stringent depending on whether a
change in nuclear safety significance has occurred.
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3. DOCUMENTATION OF THE QUALITY
ASSURANCE PROGRAMME

STRATEGY

301. The documentation of the QA programme consists of the QA programme
description, the management documents and detailed working documents necessary
to ensure that work is properly performed.

302. Documentation of the QA programme should be structured so that it is appro-
priate to the organization and the work it performs, and is readily understood by users.
Its structure and format should also be flexible enough to accommodate changes in
policy, strategic aims, quality standards, regulatory requirements and other statutes,
as well as feedback from implementation and lessons learned from other plants and
facilities.

303. The QA programme should adopt a vocabulary that is coherent, makes man-
agerial sense and is clear, unambiguous and readily understandable. To this end, it is
necessary to write each document in a manner appropriate to the level of expertise of
the persons using it and in a user-friendly manner that reflects the normal ways of
working.

304. The QA programme shall include measures which ensure that documentation is
available in a language appropriate to the user. Management shall state the languages
to be used for the work instructions and procedures and specify measures to ensure
that personnel understand what they are being asked to do. Translations of documen-
tation should be reviewed by competent persons to ensure they are accurate.

305. The content of documents should be determined with the participation of peo-
ple who will use them to do their work, and other people who are affected by them.
Such individuals should also have an input into subsequent revisions. In the case of
detailed working documents, trial use and validation using mock-ups, simulators and
walk-throughs, or pre-production runs and testing are ways of determining the
accuracy of the documents.

306. Some organizations own and operate nuclear power plants and other fuel cycle
facilities. In these cases, one QA programme for the whole organization should be
established to co-ordinate and integrate the common objectives, missions and work of
the organization’s nuclear facilities. To complement such QA programmes, specific
programmes are necessary to address work that is unique to one or more of the orga-
nization’s facilities. Maximum use should be made of existing policies and procedures.
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307. The QA programmes should take account of the details contained in the corre-
sponding Safety Guides and should also recognize that:

— time-scales for implementing the stage related QA programmes overlap
significantly;

— there are significant transfers of responsibility and of hardware and software
between the organizations responsible for the consecutive stage (Annex II pro-
vides guidance on interface arrangements);

— the planning and development of the later stage QA programmes commences
during the early stages of a project, for example design review requires consid-
eration of inspectability, constructability, operability, maintainability and
ALARA requirements before finalization of the design. To do this effectively,
the advice of constructors and operators should be sought early in the design
stage.

308. The requirements and needs of the QA programme for a particular stage should
be considered during earlier stages so that they are fully established prior to the
commencement of the stage. For example, establishing the QA programme for
operations includes: providing fully documented detailed working documents;
having a trained and qualified workforce; and ensuring that workshops, facilities,
tools and suitable working environments are in place.

DOCUMENTATION STRUCTURE

309. A three-level system of documentation is recommended as it promotes clarity
and avoids repetition by establishing the amount of information and detail contained
in each type of document and by using cross-references between specific documents
at the different levels. What follows is the description of a typical three-level system,
shown in the Appendix, which consists of:

(1) QA programme description
(2) Management documents
(3) Detailed working documents.

QUALITY ASSURANCE PROGRAMME DESCRIPTION
310. The QA programme description defines the programme established to meet the

basic requirements of the Code. The QA programme description shall address those
requirements of the Code that apply to the organization’s work.
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311. The QA programme description should be management’s primary means of
communicating to personnel its expectations and strategy for success and methods for
achieving them.

312. The following should be included in the QA programme description:

— Management’s quality policy statement;

— The mission and objective of the organization;

— The organizational structure and outline of the management procedures;

— The level of authority and the responsibilities and accountabilities of persons
and organizational units;

— The lines of internal and external communications and interface arrangements;

— The responsibilities of each organization involved in the work;

— Requirements for training, facilities and working environment;

— Requirements for the development of detailed working documents for the
performance and assessment of work;

— The arrangements for establishing a graded approach to nuclear safety;

— The arrangements for measuring effectiveness and management self-assess-
ment of the QA programme.

313. The person in the most senior management position in the organization shall
approve the QA programme description, ensure it is distributed to staff for imple-
mentation of its requirements, and ensure its effective implementation.

MANAGEMENT DOCUMENTS

314. Management documents identify the controls which expand on the policies and
objectives presented in the QA programme description by providing specific detail on
how activities are to be performed. These documents should:

(a) Detail the functions, authority, responsibilities and accountabilities of units and
individuals within the organization. For individuals this should be in the form
of job descriptions and for units in the form of departmental manuals.

(b)  Define the responsibilities and lines of communication internal and external to
the organization in each area of activity, for example management procedures
and interface arrangements.

(c)  Specify which activities are to be carried out and controlled, and who is respon-
sible and accountable and, where appropriate, refer to detailed working
documents.

(d) Identify and plan activities to ensure work is dealt with in a systematic and
expeditious manner.
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315. Management procedures are used to define the processes which are identified
in the QA programme description and which usually involve more than one organi-
zational unit. Such procedures describe what is to be done to manage a specific
process by identifying inputs, key activities, outputs, records and associated respon-
sibilities and are used as inputs to the development of interface arrangements and job
descriptions (see Annexes II, III). To avoid unnecessary detail, cross-reference should
be made to working instructions. Annex IV describes a typical format for manage-
ment procedures.

316. Management procedures should not be used to define how technical tasks are
to be performed by an individual or a discrete team.

DETAILED WORKING DOCUMENTS

317. Detailed working documents consist of a wide range of documents developed
by the line organizations to prescribe the specific details for the performance of tasks
by individuals, or by small functional groups or teams. In an operational nuclear
power plant, they include work instructions and technical instructions and typically
cover components and systems operation, components and systems maintenance and
tests, modifications, calibrations, radiation protection and chemistry activities.

318. The type and format of working documents can vary considerably depending
on the application involved. Annex V describes an example of the format of a work-
ing instruction.

319. The primary consideration should be to ensure that the documents are suitable
for use by the appropriate personnel and that the contents are clear, concise and unam-
biguous, whatever the format.

4. IMPLEMENTING THE QUALITY
ASSURANCE PROGRAMME

GENERAL
401. The person in the most senior management position in the organization shall be
responsible for ensuring that the QA programme is implemented. Implementing the

QA programme requires the collaborative effort of management, those performing
the work and those assessing the work. Satisfactory implementation requires good
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planning and the deployment of adequate resources. All participants need to be
trained to achieve proficiency and to ensure they understand the management process-
es which apply to the performance of their work. QA programme effectiveness shall
be assessed and reviewed at all stages of implementation. The information gained
from assessments should be used to achieve continuing improvements in work
performance.

PLANNING

402. Management should prepare a plan to achieve full implementation of the QA
programme. The implementation plan should be approved and monitored by the
appropriate management level.

403. Staffing plans should include provisions for selecting, training and assigning
adequate numbers of personnel consistent with schedules for implementation and
work loading. Consideration should be given to the need for special skills and train-

ing.

404. Work plans, schedules, instructions, technical instructions and drawings which
are needed to define the specific actions to perform work should be developed and
used to accord with the management processes described in the QA programme
description. Their preparation should be planned and scheduled, so that performance
personnel have clear instructions on how to correctly perform and sequence the work.

405. Plans for assessing the effectiveness of instructions and their implementation
relative to the performance of work and the results achieved with respect to quality
and safety should be specified and implementation should commence as soon as
possible. Frequent early assessments may be necessary to ensure the adequacy of
instructions and to prevent the endorsement of poor practices.

TRAINING

406. The organization’s overall objectives regarding item quality, personnel and
public safety and their direct relation to the quality policy and the QA programme
shall be explained in the initial and continuing training of all personnel who are

managing, performing and assessing work.

407. The success of the QA programme in bringing about continuous quality
improvement depends on universal acceptance within the organization. Senior
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managers, line managers, supervisors, designers and engineers, technicians, crafts-
men and administrative personnel should be informed about the importance of their
roles.

408. The correct completion of work should be emphasized, focusing on ‘doing it
right the first time’ and on the safety consequences of improper, inadequate or incor-
rect work.

409. Training in the application of work instructions or major instruction revisions
should be given by the department responsible for the work to those who have to
apply the procedure to do the work. This is an opportunity for management to explain
the importance of adherence to instructions. Feedback on their application should be
sought and revisions made to correct identified difficulties.

410. The importance of stimulating professional development should be recognized.
Training shall provide for the progressive improvement of personnel, and should not
be limited to initial job qualification and proficiency.

ASSESSMENT, ANALYSIS AND IMPROVEMENT

411. Managers should assess and analyse performance. They should consider, for
example, failures and breakdowns, rework and frequency, delays, errors, lost time,
work backlog trends, compliance with requirements and improvements. Use of per-
formance indicators and other appropriate methods should be developed. For further
guidance on performance indicators see Safety Guides Q5 and Q13.

412. When the assessment identifies the need to change management processes,
such changes should be formally proposed, agreed and introduced. It may be neces-

sary to refer recommendations for change to a more senior level of management.

413. Target dates for the implementation and completion of improvements arising
from these assessments should be assigned. Progress should be tracked to completion.
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Appendix

DOCUMENTATION STRUCTURE OF THE QUALITY
ASSURANCE PROGRAMME

Typical documents

—_— Level 1

QA programme description®
— Quality policy statement
— Mission and objectives

— Organizational structure
— Functional responsibilities

POLICY

_— Level 2
Management documents
— Management procedures
— Job descriptions

— Interface arrangements
— Department manuals

MANAGEMENT
CONTROL

— Level 3

Detailed working documents
— Work instructions

— Technical instructions

— Drawings

— Plans and schedules

WORK
IMPLEMENTATION

¢ In some Member States this document is termed a quality assurance manual.
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Annex I

QUALITY POLICY

The quality policy should, for example:

Specify the organization’s mission and objectives.

Set management’s expectations for organizational and individual employee
performance.

Express management’s support of each em