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FOREWORD 

by the Director General

The demand for energy is continually growing, both in the developed and 
the developing countries. Traditional sources of energy such as oil and gas will 
probably be exhausted within a few decades, and present world-wide energy 
demands are already overstraining present capacity. Of the new sources nuclear 
energy, with its proven technology, is the most significant single reliable source 
available for closing the energy gap that is likely, according to the experts, to be 
upon us by the turn o f the century.

During the past 25 years, 19 countries have constructed nuclear power plants. 
More than 200 power reactors are now in operation, a further 150 are planned, 
and, in the longer term, nuclear energy is expected to play an increasingly 
important role in the development o f energy programmes throughout the world.

Since its inception the nuclear energy industry has maintained a safety 
record second to none. Recognizing the importance o f this aspect o f nuclear 
power and wishing to ensure the continuation o f this record, the International 
Atomic Energy Agency established a wide-ranging programme to provide the 
Member States with guidance on the many aspects o f safety associated with 
thermal neutron nuclear power reactors. The programme, at present involving the 
preparation and publication o f about 50 books in the form of Codes o f Practice 
and Safety Guides, has become known as the NUSS programme (the letters being 
an acronym for Nuclear Safety Standards). The publications are being produced 
in the Agency’s Safety Series and each one will be made available in separate 
English, French, Russian and Spanish versions. They will be revised as necessary in 
the light o f experience to keep their contents up to date.

The task envisaged in this programme is a considerable and taxing one, 
entailing numerous meetings for drafting, reviewing, amending, consolidating and 
approving the documents. The Agency wishes to thank all those Member States 
that have so generously provided experts and material, and those many individuals, 
named in the published Lists o f Participants, who have given their time and efforts 
to help in implementing the programme. Sincere gratitude is also expressed to the 
international organizations that have participated in the work.

The Codes of Practice and Safety Guides are recommendations issued by the 
Agency for use by Member States in the context o f their own nuclear safety 
requirements. A Member State wishing to enter into an agreement with the 
Agency for the Agency’s assistance in connection with the siting, construction,



commissioning, operation or decommissioning o f a nuclear power plant will be 
required to follow those parts o f the Codes o f Practice and Safety Guides that 
pertain to the activities covered by the agreement. However, it is recognized that 
the final decisions and legal responsibilities in any licensing procedures always rest 
with the Member State.

The NUSS publications presuppose a single national framework within which 
the various parties, such as the regulatory body, the applicant/licensee and the 
supplier or manufacturer, perform their tasks. Where more than one Member 
State is involved, however, it is understood that certain modifications to the 
procedures described may be necessary in accordance with national practice and 
with the relevant agreements concluded between the States and between the 
various organizations concerned.

The Codes and Guides are written in such a form as would enable a Member 
State, should it so decide, to make the contents o f such documents directly 
applicable to activities under its jurisdiction. Therefore, consistent with accepted 
practice for codes and guides, and in accordance with a proposal of the Senior 
Advisory Group, “ shall”  and “ should” are used to distinguish for the potential 
user between a firm requirement and a desirable option.

The task o f ensuring an adequate and safe supply of energy for coming 
generations, and thereby contributing to their well-being and standard o f life, is a 
matter o f concern to us all. It is hoped that the publication presented here, 
together with the others being produced under the aegis of the NUSS programme, 
will be o f use in this task.

STATEMENT 

by the Senior Advisory Group

The Agency’s plans for establishing Codes of Practice and Safety Guides for 
nuclear power plants have been set out in IAEA document GC(XVIII)/526/Mod. 1. 
The programme, referred to as the NUSS programme, deals with radiological safety 
and is at present limited to land-based stationary plants with thermal neutron 
reactors designed for the production of power. The present publication is brought 
out within this framework.

A Senior Advisory Group (SAG), set up by the Director General in September 
1974 to implement the programme, selected five topics to be covered by Codes of 
Practice and drew up a provisional list of subjects for Safety Guides supporting the 
five Codes. The SAG was entrusted with the task o f supervising, reviewing and 
advising on the project at all stages and approving draft documents for onward 
transmission to the Director General. One Technical Review Committee (TRC), 
composed o f experts from Member States, was created for each of the topics 
covered by the Codes o f Practice.



In accordance with the procedure outlined in the above-mentioned IAEA 
document, the Codes of Practice and Safety Guides, which are based on docu
mentation and experience from various national systems and practices, are first 
drafted by expert wor)dng groups consisting of two or three experts from Member 
States together with Agency staff members. They are then reviewed and revised 
by the appropriate TRC. In this undertaking use is made of both published and 
unpublished material, such as answers to questionnaires, submitted by Member 
States.

The draft documents, as revised by the TRCs, are placed before the SAG. 
After acceptance by the SAG, English, French, Russian and Spanish versions are 
sent to Member States for comments. When changes and additions have been 
made by the TRCs in the light of these comments, and after further review by the 
SAG, the drafts are transmitted to the Director General, who submits them, as 
and when appropriate, to the Board o f Governors for approval before final 
publication.

The five Codes o f Practice cover the following topics:

Governmental organization for the regulation of nuclear power plants
Safety in nuclear power plant siting
Design for safety of nuclear power plants
Safety in nuclear power plant operation
Quality assurance for safety in nuclear power plants.

These five Codes establish the objectives and minimum requirements that should 
be fulfilled to provide adequate safety in the operation of nuclear power plants.

The Safety Guides are issued to describe and make available to Member 
States acceptable methods of implementing specific parts o f the relevant Codes 
o f Practice. Methods and solutions varying from those set out in these Guides 
may be acceptable, if they provide at least comparable assurance that nuclear 
power plants can be operated without undue risk to the health and safety of the 
general public and site personnel. Although these Codes of Practice and Safety 
Guides establish an essential basis for safety, they may not be sufficient or 
entirely applicable. Other safety documents published by the Agency should be 
consulted as necessary.

In some cases, in response to particular circumstances, additional require
ments may need to be met. Moreover, there will be special aspects which have 
to be assessed by experts on a case-by-case basis.

Physical security of fissile and radioactive materials and o f a nuclear power 
plant as a whole is mentioned where appropriate but is not treated in detail. 
Non-radiological aspects of industrial safety and environmental protection are not 
explicitly considered.



When an appendix is included it is considered to be an integral part o f the 
document and to have the same status as that assigned to the main text o f the 
document.

On the other hand annexes, footnotes, lists o f  participants and bibliographies 
are only included to provide information or practical examples that might be help
ful to the user. Lists o f additional bibliographical material may in some cases be 
available at the Agency.

A list o f relevant definitions appears in each book.
These publications are intended for use, as appropriate, by regulatory bodies 

and others concerned in Member States. To fully comprehend their contents, it is 
essential that the other relevant Codes o f Practice and Safety Guides be taken into 
account.
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1. INTRODUCTION

This Code of Practice provides the principles and objectives to be adopted 
as regards safety when establishing both a satisfactory overall quality assurance 
programme for a nuclear power plant and also separate quality assurance pro
grammes for each of the constituent areas of activity (e.g. design, manufacturing, 
construction, commissioning, operation). The principles to be followed in each 
case, for each type of programme, are the same.

The establishment and implementation of a quality assurance programme 
for a nuclear power plant are essential. However, it shall always be recognized 
that the basic responsibility for achieving quality in performing a particular 
task (e.g. in design, in manufacturing, in commissioning, in operation) rests with 
those assigned the task and not with those seeking to ensure by means of verifica
tion that it has been achieved.

Quality assurance is an essential aspect of “ good management” . Good 
management contributes to the achievement o f quality through thorough analysis 
of the tasks to be performed, identification of the skills required, the selection 
and training of appropriate personnel, the use of appropriate equipment, the 
creation of a satisfactory environment in which activity can be performed and, as 
already noted, a recognition o f the responsibility of the individual who is to per
form the task. Briefly stated, then, a quality assurance programme shall provide 
for a disciplined approach to all activities affecting quality, including, where 
appropriate, verification that each task has been satisfactorily performed and that 
necessary corrective actions have been implemented. It shall also provide for 
production of documentary evidence to demonstrate that the required quality 
has been achieved.

The manner in which the principles described in this document are imple
mented, both at the overall plant level and at the constituent activity levels, 
will vary from country to country and organization to organization. These 
variations will be due to such considerations as regulatory requirements, the 
general organization o f industry, and the degree of sophistication and experience 
of the technical organizations involved in providing and operating the nuclear 
power plant. In any event, the basic intent o f the principles shall be kept in 
mind at all times and the detailed implementational procedures shall be arranged 
accordingly.

The Code of Practice forms part o f the Agency’s programme, referred to 
as the NUSS programme, for establishing Codes o f Practice and Safety Guides 
relating to land-based stationary thermal neutron power plants. The Guides listed 
in Section 5 o f the Provisional List of NUSS Programme Titles, printed at the end 
of this publication, will be of assistance in implementing the present Code.

1.1. General
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1.2. Scope

The document provides the principles and objectives for the establishment 
and implementation o f a quality assurance programme during design, manufacture, 
construction, commissioning and operation o f structures, systems and components 
important to safety. They apply to activities affecting quality of items, such as 
designing, purchasing, fabricating, manufacturing, handling, shipping, storing, 
cleaning, erecting, installing, testing, commissioning, operating, inspecting, main
taining, repairing, refuelling, modifying and decommissioning. They are applicable 
by all those responsible for the power plant, by plant designers, suppliers, architect- 
engineers, plant constructors, plant operators and other organizations participating 
in'activities affecting quality.

1.3. Responsibility

In its responsibility for ensuring the health and safety of the public, the 
Government of the IAEA Member State should have established a general, legal 
framework (see the Agency’s Safety Series No.50-C-G, “ Governmental Organization 
for the Regulation o f Nuclear Power Plants: A Code of Practice” ). Within this 
framework should be the requirement that an effective, overall quality assurance 
programme be established. .

The organization having overall responsibility for a nuclear power plant shall 
also be responsible for the establishment and implementation of the overall quality 
assurance programme for the complete plant. This organization may delegate to 
other organizations the work of establishing and implementing all, or a part, of 
the programme but shall retain responsibility for the effectiveness o f the overall 
programme, without prejudice to the contractors’ obligations and/or legal 
responsibilities.

2. QUALITY ASSURANCE PROGRAMMES

2.1. General

An overall quality assurance programme shall be established consistent with 
the requirements contained in this Code o f Practice as an integral part of the nuclear 
power plant project. The overall programme shall provide for control o f the 
constituent activities associated with a nuclear power plant, such as design, 
construction, manufacturing, commissioning and operation. The control o f each 
constituent activity shall also be consistent with this Code of Practice.
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Management in the overall and constituent areas of activity shall provide 
for effective implementation of the quality assurance programmes consistent with 
the time schedules for accomplishing project activities, including the procurement 
of materials for long-delivery items.

All programmes shall define the organizational structure within which the 
quality assurance activities are to be planned and implemented and shall clearly 
delineate the responsibility and authority of the various personnel and organiza
tions involved.

The establishment of the programmes shall include consideration o f the 
technical aspects of the activities to be performed. The programmes shall contain 
provisions to ensure identification of, and compliance with, requirements of 
appropriate recognized engineering codes, standards, specifications and practices.

Items, services and processes to which the quality assurance programmes will 
apply shall be identified. Appropriate methods or levels of control and verification 
shall be assigned to those items, services and processes. All programmes shall 
provide control and verification over activities affecting the quality of the identi
fied items to an extent consistent with their importance to safety.

All programmes shall provide suitably controlled conditions for the accomplish
ment of activities affecting quality. This includes appropriate environmental condi
tions, appropriate equipment and skills to attain the required quality.

All programmes shall provide for training of personnel performing activities 
affecting quality.

All programmes shall be subject to regular evaluation and updating.
All programmes shall state the languages used for documentation. Measures 

shall be established to ensure that persons performing the quality assurance function 
have adequate knowledge of the language in which the documentation is written. 
Translations o f the documentation shall be reviewed by competent persons. Veri
fication of conformance to the original is necessary.

2.2. Procedures, instructions and drawings

All programmes shall provide that the activities affecting quality are accomp
lished in accordance with written procedures, instructions or drawings o f a type 
appropriate to the circumstances. Instructions, procedures and drawings shall 
include appropriate quantitative and/or qualitative acceptance criteria for deter
mining that important activities have been satisfactorily accomplished.

Procedures for implementing the quality assurance programmes on a planned 
and systematic basis for different phases of the nuclear power project shall be 
developed and documented by the organization performing the constituent 
activities. The procedures shall be periodically reviewed and updated as necessary 
to ensure adequate coverage o f those activities.
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2.3. Management review

All programmes shall provide for the review at appropriate intervals by 
management of organizations participating in the programme, of the status and 
adequacy of the part o f the quality assurance programme for which they have 
designated responsibility. Corrective action shall be taken when programme 
deficiencies are discovered.

3. ORGANIZATION

3.1. Responsibility, authority and communications

A documented organizational structure, with clearly defined functional 
responsibilities, levels of authority and lines of internal and external communica
tion for management, direction, and execution of the quality assurance programme 
shall be established. The organizational structure and functional assignments shall 
recognize that execution of a quality assurance programme involves both per
formers and verifiers and is not the sole domain o f a single group. The organiza
tion’s structure and the functional assignments shall be such that:

(a) attainment o f quality objectives is accomplished by those who have 
been assigned responsibility for performing the work; this may include 
examination, checks and inspections o f the work by the individuals 
performing the work

(b) when verification o f conformance to established requirements is 
necessary it is carried out by those who do not have direct responsibility 
for performing the work.

The authority and duties of persons and organizations responsible for quality 
assurance performance and verification shall be delineated in writing. The persons 
and organizations performing the quality assurance functions of

(a) ensuring that an appropriate quality assurance programme is established 
and effectively executed, and

(b) verifying that activities have been correctly performed

shall have sufficient authority and organizational freedom to identify quality 
problems; to initiate, recommend or provide solutions; and, where necessary,
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to initiate actions to control further processing, delivery or installation of an 
item which is non-conforming, deficient or unsatisfactory, until proper disposition 
has been achieved.

Such persons and organizations performing quality assurance functions shall 
report to a management o f high enough level to ensure that this required authority 
and organizational freedom, including sufficient independence from cost and 
schedule considerations, are provided. Because of the many variables involved, 
such as the number of personnel, the type of activity being performed, and the 
location or locations where activities are performed, the organizational structure 
for executing the quality assurance programme may take various forms, provided 
that the persons and organizations assigned the quality assurance functions have 
this required authority and organizational freedom. Irrespective of the organiza
tional structure, the individual or individuals assigned the responsibility for 
ensuring effective execution of any portion of the quality assurance programme 
at any location where activities affecting quality are being performed shall have 
direct access to such levels of management as may be necessary to achieve effective 
implementation of the quality assurance programme.

3.2. Organizational interfaces

Where multiple organizational arrangements exist, the responsibility of each 
organization shall be clearly established and interfaces and co-ordination among 
organizations ensured by appropriate measures. Provision shall be made for 
communication among organizations and organizational groups participating in 
activities affecting quality. The communication o f essential information shall be 
by means of appropriate documentation. The type o f documents shall be identi
fied and a distribution list should be provided.

3.3. Staffing and training

Plans shall be developed for selecting staff and training personnel to perform 
activities affecting quality. Plans shall reflect the schedule o f activity so as to 
allow adequate time for assigning or selecting, and training, required personnel.

All personnel responsible for performing activities affecting quality shall be 
qualified on the basis of general education, experience and proficiency required 
for performing the specific assigned tasks. Training programmes and procedures 
shall be established to ensure that suitable proficiency is achieved and maintained. 
As appropriate, the accomplishment and maintenance of proficiency shall be 
marked by the issue o f a written statement, such as a certificate.

5



4. DOCUMENT CONTROL

4.1. Document preparation, review and approval

The preparation, review, approval and issue of documents essential to the 
performance and verification of the work, such as instructions, procedures and 
drawings, shall be subject to control. The control measures shall include the 
identification of all individuals or organizations responsible for preparing, 
reviewing, approving and issuing documents related to activities affecting quality. 
The reviewing and approving organization or individuals shall have access to 
pertinent background information upon which to base the review or approval.

4.2. Document release and distribution

A document release and distribution system shall be established, utilizing 
up-to-date distribution lists. Measures shall be provided for ensuring that those 
participating in an activity are aware of and use appropriate and correct documents 
for performing the activity.

4.3. Document change control

Changes to documents shall be subject to review and approval in accordance 
with documented procedure. The reviewing organizations shall have access to 
pertinent background information upon which to base their approval and shall 
have an adequate understanding of the requirements and intent of the original 
document. Changes to documents shall be reviewed and approved either by the 
same organizations that performed the original review and approval or by other 
organizations that have been specifically designated. Timely information on 
document revision and its actual status shall be promptly relayed to all affected 
persons and organizations to preclude the use of outdated and inappropriate 
documents.

5. DESIGN CONTROL

5.1. General

Control measures shall be established and documented to ensure that appli
cable specified design requirements, such as regulatory requirements, design bases, 
codes and standards are correctly translated into specifications, drawings, proce
dures or instructions. They shall include provisions to ensure that applicable
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quality standards are specified and stated in design documents. Changes and 
deviations from specified design requirements and quality standards shall be 
controlled. Measures shall also be established for the selection, and for the review 
for suitability of application, of any materials, parts, equipment and processes 
that are essential to the function of the structure, system or component.

Design control measures shall be applied to items such as the following: 
radiation protection; physics and stress analysis; thermal, hydraulic, seismic 
and accident analysis; compatibility of materials; accessibility for in-service 
inspection, maintenance and repair; and delineation of acceptance criteria for 
inspection and tests.

Design activities shall be documented to permit adequate evaluation by 
technical personnel other than those performing the original design.

5.2. Design interface control

External and internal interfaces between organizations and organizational 
units performing the designs shall be identified in writing. Responsibility for 
each organization and organizational unit shall be defined in sufficient detail to 
cover the preparation, review, approval, release, distribution and revision of 
documents involving interfaces. Methods shall be established for communicating 
design information, including changes, across the design interfaces. The informa
tion communication shall be documented and controlled.

5.3. Design verification

Design control measures shall provide for verifying the adequacy o f design, 
such as by the performance of design reviews, by the use of alternative calcula- 
tional methods, or by the performance of a suitable testing programme. Design 
verification shall be performed by individuals or groups other than those who 
performed the original design. Verification methods to be applied shall be 
identified by a responsible organization and design verification results shall be 
documented to the extent specified.

Where a test programme is used to verify the adequacy of a specific design 
feature in lieu of other verifying or checking processes, it shall include suitable 
qualification testing o f a prototype unit under the most adverse conditions for 
the specific design features being verified. Where testing cannot be carried out 
under the most adverse design conditions, testing is permissible under other 
conditions if the results can be extrapolated to the most adverse design condi
tions and if they can verify the adequacy of a specific design feature.
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5.4. Design changes

Documented procedure shall be provided for effecting design changes, 
including field changes. The technical impact of changes shall be carefully 
considered and required actions documented. The changes shall be subject 
to the same design control measures as those applied to the original design.
Change documents shall be reviewed and approved by the same groups or 
organizations responsible for review and approval of the original design documents, 
unless other organizations are specifically designated. This designation of alter
native organizations shall be conditional on their having access to pertinent back
ground information, on their demonstrating competence in the specific design 
area o f concern, and on their having an adequate understanding o f the original 
design requirements and intent. Information concerning the changes shall be 
transmitted to all affected persons and organizations.

6. PROCUREMENT CONTROL

6.1. General

Measures shall be established and documented to ensure that applicable 
regulatory requirements, design bases, standards, specifications and other 
requirements necessary to assure adequate quality are included or referenced 
in the documents for procurement o f items and services.

Procurement requirements for assuring quality shall include, but need not 
be limited to, the following, as applicable:

(a) A statement of the scope of the work to be performed by the 
supplier

(b) Technical requirements specified by reference to documents such as 
codes, standards, regulations, procedures, instructions and specifica
tions, including revisions thereto that describe the items or services 
to be performed

(c) Test, inspection and acceptance requirements, and any special 
instructions and requirements related to these

(d) Provisions for access to plant facilities and records for the purpose 
of source inspection and audit when the need for such inspection and 
audit has been determined

(e) Identification of quality assurance requirements and the elements 
of the programme applicable to the items or services procured. Not 
all suppliers need to have a quality assurance programme which 
complies with all the elements of this Code. To the extent necessary,



the procurement requirements shall require contractors or sub
contractors to provide a quality assurance programme consistent 
with the pertinent provisions of the Code

(f) Identification of documentation required, such as instructions, proce
dures, specifications, inspection and test records, and other quality 
assurance records to be prepared and submitted for review or approval 
by the purchaser

(g) Provisions for controlled distribution, retention, maintenance and 
disposition of quality assurance records

(h) Requirements for reporting and approving disposition of non
conformances

(i) Provisions for extending applicable requirements of procurement 
documents to lower-tier sub-contractors and suppliers, including 
purchaser’s access to facilities and records

(j) Provisions for specifying the timing of the submission of documents.

6.2. Supplier evaluation and selection

A basic consideration in the selection of suppliers shall be the supplier’s 
evaluated capability to provide items or services in accordance with the require
ments of the procurement documents.

Supplier evaluation includes, as appropriate:

(a) The use of historical quality performance data of similar procurement 
actions

(b) The use of supplier’s current quality assurance records supported by 
documented quantitative or qualitative information that can be 
objectively evaluated

(c) Source evaluation of supplier’s technical capability and quality system
(d) Evaluation by selective product samples.

6.3. Control of purchased items and services

Purchased items and services shall be subject to control to assure the con
formance to procurement documents. The control consists of measures such as 
objective evidence o f quality furnished by the contractors, inspection and audit 
at the source, and examination of the product upon delivery.

If necessary, samples of material as specified shall be retained for a specific 
time at an agreed location and controlled to provide means for further examination.

Documentary evidence that purchased items conform to procurement docu
ments shall be available at the nuclear plant site before installation or use. This
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evidence shall be sufficient to identify all requirements met by the purchased 
items. This documentary evidence may take the form of a written certificate 
of conformance which identifies the requirements met by the item, provided 
that the validity of such certifications can be verified.

7. MATERIAL CONTROL

7.1. Identification and control of materials, parts and components

Measures shall be established for the identification and control of items, 
including partially fabricated assemblies, as required throughout fabrication, 
erection, installation and use. These measures ensure that identification of the 
item is maintained, throughout fabrication, erection, installation and use, by 
batch number, part number, serial number or other appropriate means, either 
on the item or records traceable to the item, as required. The required docu
mentation shall be available for items as they proceed through the construction 
process.

Physical identification shall be used to the maximum extent possible. Where 
physical identification is either impractical or insufficient, physical separation, 
procedural control or other appropriate means should be employed to maintain 
identification. These identification and control measures shall be designed to 
prevent the use anywhere of incorrect or defective material, parts and components.

Where identification marking is employed, the marking shall be clear, 
unambiguous and indelible, and shall be applied in such a manner as not to affect 
the function of the item. Marking shall not be hidden by surface treatment or 
coatings, unless other means of identification are substituted.

7.2. Handling, storage and shipping

Measures shall be established and documented to control handling, storage 
and shipping. These shall include cleaning, packing and preservation o f material 
and equipment in accordance with established instructions, procedures or 
drawings to prevent damage, deterioration or loss. When necessary for particular 
items, special coverings, special handling equipment and special protective environ
ments shall be specified and provided and their existence verified.

8. PROCESS CONTROL

Processes affecting quality such as used in design, construction, fabrication, 
testing, commissioning and operation of a power plant shall be controlled in

1 0



accordance with specified requirements. Where required by applicable codes, 
standards, specifications, criteria or other special requirements, measures shall 
be established and documented to ensure that these processes are accomplished 
by qualified personnel, using qualified procedures and equipment. For processes 
not covered by available standards, or where the quality requirements exceed the 
requirements of the existing standards, the necessary qualification of personnel, 
procedures or equipment shall be defined.

9. INSPECTION AND TEST CONTROL

9.1. Programme of inspection

To verify conformance to the documented instructions, procedures and 
drawings a programme for inspection of items and services and the activities 
affecting their quality shall be established and executed by or for the organization 
performing these activities. Such inspection shall be performed by individuals 
other than those performing the activities being inspected. Inspections shall be 
performed for each work operation where necessary to assure quality.

The programme shall provide indirect control by monitoring of the pro
cessing methods, equipment and personnel if, for example, inspection of pro
cessed items is impossible or if additional process monitoring is required. Both 
inspection and process monitoring shall be provided when control is inadequate 
without both.

Hold-points beyond which work shall not proceed without the approval of 
a designated organization, if such inspection or witnessing o f the inspection is 
required, shall be indicated in appropriate documents. Such approval shall be 
documented before the continuation of work beyond the designated hold-point.

A programme for required in-service inspection o f completed systems, 
structures and components shall be planned and executed, and the results shall 
be evaluated against base-line data.

9.2. Test programme

A test programme shall be established to ensure the identification, per
formance and documentation o f all testing required to demonstrate that the 
structures, systems and components will perform satisfactorily in service. The 
test programme shall cover all required tests, and include, as appropriate, procedure 
and equipment qualification tests, prototype qualification tests, proof tests before 
installation, pre-operational and start-up tests, and operational tests.
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Testing shall be performed in accordance with written test procedures which 
incorporate the requirements and acceptance limits specified in design documents, 
and include provisions for assuring that prerequisites for a given test have been met 
and that the test is performed under suitable environmental conditions by appro
priately trained personnel using properly calibrated instrumentation. Test results 
shall be documented and evaluated to assure that test requirements have been 
satisfied.

9.3. Calibration and control of measuring and test equipment

Measures shall be established to ensure that tools, gauges, instruments, and 
other inspection, measuring and test equipment and devices used in determining 
conformance to acceptance criteria are of the proper range, type, accuracy and 
precision.

Testing and measuring devices used in activities affecting quality shall be 
controlled, calibrated and adjusted at specified intervals or before use to maintain 
accuracy within necessary limits. When deviations beyond prescribed limits are 
detected, an evaluation shall be made of the validity of previous measurements 
and tests, and acceptance o f tested items reassessed. Controls shall be established 
to assure proper handling, storing and use o f calibrated equipment.

9.4. Indication of inspection, test and operating status

Test and inspection status o f individual items of the nuclear power plant 
shall be identified by the use of markings, stamps, tags, labels, routing cards, 
inspection records, physical location or other suitable means that can indicate 
the acceptability or non-conformance of items with regard to tests and inspections 
performed. The identification o f the inspection and test status shall be maintained 
as necessary throughout manufacturing, installation and operation of the item to 
ensure that only items that have passed the required inspection and test are used, 
installed or operated.

Measures shall also be established for indicating the operating status of 
systems and components of the nuclear power plant, such as by tagging valves 
and switches to prevent inadvertent operation.

10. NON-CONFORMANCE CONTROL

10.1. General

Measures shall also be established to control items which do not conform 
to requirements, in order to prevent their inadvertent use or installation. To
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ensure control, these non-conforming items shall be identified by marking, by 
tagging and/or by physical segregation, where practical. Measures which control 
further processing, delivery or installation of non-conforming or defective items 
shall be established, documented and implemented.

10.2. Non-conformance review and disposition

Non-conforming items shall be reviewed and accepted without modification, 
rejected, repaired or reworked in accordance with documented procedures. The 
responsibility for review and authority for disposition of non-conformances shall 
be defined. Accepted non-conforming items involving a deviation from procure
ment requirements shall be reported to the purchaser and, when necessary, to the 
designated authority. The description of changes, waiver or deviation that has been 
accepted shall be documented to denote the “ as built”  condition.

11. CORRECTIVE ACTIONS

The programme shall provide that appropriate action be taken to ensure that 
conditions adverse to quality, such as failures, malfunctions, deficiencies, deviations, 
defective or incorrect material and equipment, and any other non-conformances, 
are identified and corrected. For significant conditions adverse to quality, the 
programme shall provide that the cause of such condition be determined, and 
corrective action taken to prevent repetition. The identification of the significant 
conditions adverse to quality, the cause of the condition and the corrective actions 
taken shall be documented and reported to appropriate levels of management.

12. RECORDS

12.1. Preparation of quality assurance records

Quality assurance records adequate for use in management of the quality 
assurance programme shall be prepared. Records shall represent objective evidence 
of quality and should include the results o f reviews, inspections, tests, audits, 
monitoring o f work performance, materials analyses and power plant operation 
logs, as well as closely related data, such as qualifications of personnel, procedures
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and equipment, repairs required and other appropriate documents. All quality 
assurance records shall be legible, complete and identifiable with respect to the 
item involved.

12.2. Collection, storage and preservation of quality assurance records

A quality assurance record system shall be established and executed in 
accordance with written procedures and instructions. The system shall require 
that sufficient records be maintained to furnish evidence of activities affecting 
quality and to describe baseline pre-operational conditions. The system shall 
provide for identification, collection, indexing, filing, storing, maintenance and 
disposal of records. Records shall be stored in such a way that they are readily 
retrievable and maintained in a suitable environment to minimize deterioration 
or damage and to prevent loss.

Retention times of quality assurance records and associated test material 
and specimens shall be established in writing. In general, records which correctly 
identify the “ as built”  condition of items in the plant shall be maintained by or 
for the responsible organization for the useful life of the item from manufacture 
through storage, installation and operation. Periods o f retention for records other 
than lifetime records shall be assigned retention times consistent with the type of 
record involved. Disposal of records shall be in accordance with written 
procedures.

13. AUDITS

13.1. General

Measures shall be undertaken to verify the implementation and effectiveness 
of the quality assurance programme. As necessary, a system of planned and 
documented internal and external audits shall be carried out to verify compliance 
with all aspects of the quality assurance programme and to determine the pro
gramme’s effectiveness. The audits shall be performed in accordance with written 
procedures or check lists. The responsible auditing organizations shall select and 
assign qualified auditors. They shall be independent of any direct responsibility 
for the activities which they audit. In the case of internal audits, the persons 
having the direct responsibility for performance of the activities being audited 
shall not be involved in the selection of the audit team. The results of audits 
shall be documented by the auditors and reviewed by organizations having 
responsibility in the area audited. Follow-up action shall be taken to verify that 
deficiencies noted in the audit have been corrected.
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13.2. Scheduling

Audits shall be scheduled on the basis of the status and importance of the 
activity, and shall be conducted when one or more of the following conditions 
exist:

(a) When a systematic, independent assessment of programme effective
ness is considered necessary

(b) When it is necessary to determine the capability o f a contractor’s 
quality assurance programme before awarding a contract or purchase 
order

(c) After award of a contract, when sufficient time has elapsed for imple
menting the quality assurance programme and it is appropriate to 
determine that the organization is adequately performing the functions 
as defined in the quality assurance programme, applicable codes and 
standards and other contract documents

(d) When significant changes are made in functional areas of the quality 
assurance programme, such as significant reorganization or revisions 
of procedure

(e) When it is suspected that the quality of an item or a service is in jeopardy 
owing to a deficiency in the quality assurance programme

(f) When it is necessary to verify implementation of required corrective 
actions.
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DEFINITIONS

The following definitions are intended for use in the NUSS programme and 
may not necessarily conform to definitions adopted elsewhere for international use.

Acceptable Limits

Limits acceptable to the Regulatory Body.

Accident Conditions

Substantial deviations from Operational States which are expected to be 
infrequent, and which could lead to release o f unacceptable quantities of radio
active materials if the relevant engineered safety features did not function as per 
design intent.1

Active Component

A component whose functioning depends on an external input, such as 
actuation, mechanical movement, or supply of power, and which therefore 
influences system processes in an active manner2 (see Passive Component).

Anticipated Operational Occurrences

All operational processes deviating from Normal Operation which are 
expected to occur once or several times during the operating life o f the plant 
and which, in view o f appropriate design provisions, do not cause any significant 
damage to Items Important to Safety nor lead to Accident Conditions3 (see 
Operational States).

1 A substantial deviation may be a major fuel failure, a Loss of Coolant Accident (LOCA), 
etc. Examples of engineered safety features are: an Emergency Core Cooling System (ECCS), 
and containment.

2 Examples of Active Components are pumps, fans, relays and transistors. It is 
emphasized that this definition is necessarily general in nature as is the corresponding definition 
of Passive Components. Certain components, such as rupture discs, check valves, safety valves, 
injectors and some solid-state electronic devices, have characteristics which require special 
consideration before designation as an Active or Passive Component.

3 Examples of Anticipated Operational Occurrences are loss of normal electric power and 
faults such as a turbine trip, malfunction of individual items of a normally running plant, failure 
to function of individual items of control equipment, loss of power to main coolant pump.
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Applicant

The organization that applies for formal granting of a Licence to perform 
specified activities related to the Siting, Construction, Commissioning, Operation 
and Decommissioning of a Nuclear Power Plant.

Approval

Formal consent to a proposal.

Audit

A documented activity performed to determine by investigation, examination 
and evaluation of Objective Evidence the adequacy of, and adherence to, established 
procedures, instructions, specifications, codes, standards, administrative or 
operational programmes and other applicable documents, and the effectiveness of 
implementation.

Authorization

The granting of written permission to perform specified activities. 

Commencement of Operation

The beginning of initial fuel loading.

Commissioning4

The process during which plant components and systems, having 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.

Competent Authority

A national authority designated or otherwise recognized as such by the 
Member State for a specific purpose (see Regulatory Body).

4 The terms Siting, Construction, Commissioning, Operation and Decommissioning are 
used to delineate the five major stages of the licensing process. Several of the stages may coexist; 
for example, Construction and Commissioning, or Commissioning and Operation.
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Construction4

The process of manufacturing and assembling the components of a Nuclear 
Power Plant, the erection o f civil works and structures, the installation of 
components and equipment, and the performance o f associated tests.

Decommissioning4

The process by which a Nuclear Power Plant is finally taken out of Operation.

Design Basis External Man-Induced Events

External man-induced events selected for deriving design bases (see Design 
Basis for External Events).

Design Basis for External Events

The parameter values associated with, and characterizing, an external event 
or combinations o f external events selected for design of all or any part of the 
Nuclear Power Plant (see Design Basis External Man-Induced Events, Design 
Basis Natural Events).

Design Basis Natural Events

Natural events selected for deriving design bases (see Design Basis for External 
Events).

External Zone

An area, immediately surrounding the Site, in which population distribution 
and density, and land and water uses, are considered with respect to the possibility 
o f implementing emergency measures.

Items Important to Safety

The items which comprise:

(1) those structures, systems, and components whose malfunction or 
failure could lead to undue radiation exposure of the Site Personnel 
or members of the public;5

5 This includes successive barriers set up against the release of radioactivity from nuclear 
facilities.
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(2) those structures, systems and components which prevent Anticipated 
Operational Occurrences from leading to Accident Conditions;

(3) those features which are provided to mitigate the consequences of 
malfunction or failure of structures, systems or components.

Licence

Written Authorization issued to the Licensee by the Regulatory Body to 
perform specified activities related to Siting, Construction, Commissioning, 
Operation and Decommissioning of a Nuclear Power Plant.

Licensee

The holder of a Licence issued by the Regulatory Body to perform specific 
activities related to the Siting, Construction, Commissioning, Operation or 
Decommissioning of a Nuclear Power Plant.

Normal Operation

Operation of a Nuclear Power Plant within specified Operational Limits 
and Conditions including shut-down, power operation, shutting down, starting 
up, maintenance, testing and refuelling (see Operational States).

Nuclear Power Plant

A thermal neutron reactor or reactors together with all structures, systems 
and components necessary for Safety and for the production of power, i.e. heat 
or electricity.

Objective Evidence

Qualitative or quantitative information, record or statement of fact, 
pertaining to the quality of an item or service, which is based on observation, 
measurement or test and which can be verified.

Operating Organization

The organization authorized by the Regulatory Body to operate the plant.
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All activities performed to achieve, in a safe manner, the purpose for which 
the plant was constructed, including maintenance, refuelling, in-service inspection 
and other associated activities.

Operational Limits and Conditions

A set of rules which set forth parameter limits, the functional capability and 
the performance levels of equipment and personnel approved by the Regulatory 
Body for safe operation of the Nuclear Power Plant.
Operational Records

Documents, such as instrument charts, certificates, log books, computer 
print-outs and magnetic tapes, made to keep objective history of a Nuclear Power 
Plant’s Operation.

Operational States

The states defined under Normal Operation and Anticipated Operational 
Occurrences (see Normal Operation and Anticipated Operational Occurrences).

Passive Component

A component which has no moving part, and, for example, only experiences 
a change in pressure, in temperature, or in fluid flow in performing its functions. 
In addition, certain components, which function with very high reliability, based 
on irreversible action or change, may be assigned to this category6 (see Active 
Component).

Physical Separation

(1) Separation by geometry (distance, orientation, etc.), or
(2) Separation by appropriate barriers, or
(3) Separation by a combination thereof.

Operation (see Footnote 4)

6 Examples o f  Passive Com ponents are heat exchangers, pipes, vessels, electrical cables, 
and structures. It is emphasized that this definition is necessarily general in nature as is the 
corresponding definition o f  Active Com ponents. Certain com ponents, such as rupture discs, 
check valves, safety valves, injectors and some solid-state electronic devices, have characteristics 
which require special consideration before designation as an Active or Passive Com ponent.
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The members of Site Personnel who have been delegated responsibility and 
authority by the Operating Organization for directing the Operation of the plant.
Potential

A possibility worthy of further consideration for Safety.

Prescribed Limits7
Limits established or accepted by the Regulatory Body.

Protection System
A system which encompasses all electrical and mechanical devices and 

circuitry, from sensors to actuation device input terminals, involved in generating 
those signals associated with the protective function.

Protective System
A safety system designed and installed to act automatically to ensure that 

one or more Safety Limits are not violated.

Qualified Person
A person who, having complied with specific requirements and met certain 

conditions, has been officially designated to discharge specified duties and 
responsibilities.

Quality Assurance
Planned and systematic actions necessary to provide adequate confidence 

that an item or facility will perform satisfactorily in service.
The following definitions refer to Quality Assurance activity as discussed in 
Quality Assurance Codes and Guides

Documentation
Recorded or pictorial information describing, defining, specifying, 

reporting or certifying activities, requirements, procedures or results related 
to Quality Assurance.
7 The term ‘authorized limits’ is sometimes used for this term in other IA E A  

documents.

Plant Management
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Examination

An element of Inspection consisting of investigation of materials, 
components, supplies, or services, to determine conformance with those 
specified requirements which can be determined by such investigation.8
Inspection

Quality Control actions which by means of examination, observation 
or measurement determine the conformance of materials, parts, components, 
systems, structures, as well as processes and procedures, with predetermined 
quality requirements.

Non-conformance

A deficiency in characteristics, documentation or procedure which 
renders the quality of an item unacceptable or indeterminate.'

Records

Documents which furnish Objective Evidence of the quality of items 
and of activities affecting quality.

Specification

A written statement of requirements to be satisfied by a product, a 
material or a process, indicating the procedure by means of which it may be 
determined whether the specified requirements are satisfied.

Testing

The determination or verification of the capability of an item to meet 
specified requirements by subjecting the item to a set of physical, chemical, 
environmental or operational conditions.

Quality Control

Quality Assurance actions which provide a means to control and measure 
the characteristics of an item, process or facility in accordance with established 
requirements.

8 Quality Assurance Examination is usually non-destructive and includes simple physical 
manipulation, gauging and measurement.
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Region

A geographical area, surrounding and including the Site, sufficiently large to 
contain all the features related to a phenomenon or to the effects of a particular 
event.

Regulatory Body

A national authority or a system of authorities designated by a Member 
State, assisted by technical and other advisory bodies, and having the legal 
authority for conducting the licensing process, for issuing Licences and thereby 
for regulating nuclear power plant Siting, Construction, Commissioning, Operation 
and Decommissioning or specific aspects thereof.9
Regulatory Inspection

An examination, observation, measurement or test undertaken by or on 
behalf of the Regulatory Body during any stage of the licensing process to ensure 
conformance of materials, components, systems and structures, as well as 
operational activities, processes, procedures and personnel competence, with 
predetermined requirements (see Inspection, under Quality Assurance).

Reliability

The probability that a device, system or facility will perform its intended 
function satisfactorily for a specified time under stated operating conditions.

Residual Heat

The sum of the heat originating from radioactive decay and shut-down fission 
and the heat stored in reactor-related structures and in heat transport media.

Responsible Organization

The organization having overall responsibility for the Nuclear Power Plant. 

Safety

Protection of all persons from undue radiological hazard.

9 This national authority could be either the government itself, or one or more departments 
o f the government, or a body or bodies specially vested with appropriate legal authority.
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Safety Limits

Limits upon process variables within which the Operation of the Nuclear 
Power Plant has been shown to be safe.

Safety Report

A document provided by the Applicant or Licensee to the Regulatory Body 
containing information concerning the Nuclear Power Plant, its design, accident 
analysis and provisions to minimize the risk to the public and to the Site Personnel.

Safety Systems

Systems important to Safety, provided to assure, in any condition, the safe 
shut-down of the reactor and the heat removal from the core, and/or to limit the 
consequences of Anticipated Operational Occurrences and Accident Conditions 
(see Anticipated Operational Occurrences and Accident Conditions).
Security Area

An area within the Site established for the purpose of physical protection of 
a Nuclear Power Plant and/or materials contained therein, and secured in a manner 
designed to prevent or delay unlawful access.

Single Failure

A random failure which results in the loss of capability of a component to 
perform its intended safety functions. Consequential failures resulting from a 
single random occurrence are considered to be part of the single failure.

Site
The area containing the plant, defined by a boundary and under effective 

control of the Plant Management.

Site Personnel
All persons working on the Site, either permanently or temporarily.

Siting (see Footnote 4)

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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Supplier Evaluation

An appraisal to determine whether or not a management system is capable 
of producing a product or service of a stated quality, and generating evidence 
that supports decisions on acceptability.

Ultimate Heat Sink

The atmosphere or a body of water or the groundwater to any or all of 
which residual heat is transferred during Normal Operation, Anticipated 
Operational Occurrences or Accident Conditions.

Vendor

A design, contracting or manufacturing organization supplying a service, 
component or plant to the Applicant.
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PROVISIONAL LIST 
OF NUSS PROGRAMME TITLES

Safety Series Provisional title Tentative publication
No. date of English version

1. Governmental Organization
Code o f  Practice

50-C-G Governmental organization for the 1978
regulation of nuclear power plants

Safety Guides

50-SG-G1 Qualifications and training of staff of 1979
the regulatory body for nuclear 
power plants

50-SG-G2 Information to be submitted in 1979
support of licensing applications for 
nuclear power plants

50-SG-G3 Conduct of regulatory review and
assessment during the licensing process 
for nuclear power plants

50-SG-G4 Inspection and enforcement by the
regulatory body for nuclear power plants

50-SG-G6 Preparedness of public authorities for
emergencies at nuclear power plants

50-SG-G8 Licences for nuclear power plants:
content, format and legal considera
tions

2. Siting

Code o f  Practice

50-C-S Safety in nuclear power plant siting 1978
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Safety Series Provisional title

No.

Tentative publication

date of English version

Safety Guides 
50-SG-S1

50-SG-S2

50-SG-S3

50-SG-S4

50-SG-S5

50-SG-S6

50-SG-S7

50-SG-S9
50-SG-S10A

50-SG-S10B

50-SG-S11

Earthquakes and associated topics 
in relation to nuclear power plant 
siting
Seismic analysis and testing of 
nuclear power plants
Atmospheric dispersion in relation to 
nuclear power plant siting
Site selection and evaluation for 
nuclear power plants with respect 
to population distribution
Extreme man-induced events in 
relation to nuclear power plant siting
Hydrological dispersion of radioactive 
material in relation to nuclear power 
plant siting
Nuclear power plant siting — hydro- 
geological aspects
Site survey for nuclear power plants
Determination of design basis floods 
for nuclear power plants on river 
sites

Determination of design basis floods 
for nuclear power plants on coastal 
sites

Evaluation of extreme meteorolo
gical events for nuclear power plant 
siting

1979

1979
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Safety Series Provisional title

No.

Tentative publication

date of English version

Code o f  Practice 
50-C-D

Safety Guides 
50-SG-D1

50-SG-D2

50-SG-D3

50-SG-D4

50-SG-D5

50-SG-D6

50-SG-D7A

50-SG-D8

50-SG-D9

3. Design

Design for safety of nuclear power 
plants

Safety functions and component 
classification for BWR, PWR and PTR
Fire protection in nuclear power 
plants
Protection system and related 
features in nuclear power plants
Protection against internally generated 
missiles and their secondary effects 
in nuclear power plants
Man-induced events in relation to 
nuclear power plant design
Ultimate heat sink and directly 
associated heat transport systems for 
nuclear power plants
Emergency electrical power systems 
at nuclear power plants

Instrumentation and control of 
nuclear power plants
Design aspects of radiological 
protection for operational states 
of nuclear power plants

1978

1979

1979
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Safety Series Provisional title

No.
Tentative publication
date of English version

Safety Guides (cont.)
50-SG-D10 Fuel handling and storage systems in

nuclear power plants

4. Operation

Code o f  Practice

50-C-0 Safety in nuclear power plant opera
tion, including commissioning and 
decommissioning

Safety Guides

50-SG-01 Staffing of nuclear power plants and
recruitment, training and authoriza
tion of operating personnel

50-SG-02 In-service inspection for nuclear
power plants

50-SG-03 Operational limits and conditions
for nuclear power plants

50-SG-04 Commissioning procedures for
nuclear power plants

50-SG-05 Radiological protection during
operation of nuclear power plants

50-SG-06 Preparedness of the operating
organization for emergencies at 
nuclear power plants

50-SG-07 Maintenance of nuclear power plants
50-SG-08 Standard tests of important systems

and components in nuclear power 
plants

1978

1979

1979
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Safety Series Provisional title

No.

Tentative publication

date of English version

Code o f  Practice 
50-C-QA

Safety Guides 
50-SG-QA1

50-SG-QA2

50-SG-QA3

50-SG-QA4

50-SG-QA5

50-SG-QA6

50-SG-QA7

50-SG-QA8

50-SG-QA10

50-SG-QA11

5. Quality assurance

Quality assurance for safety in 
nuclear power plants

Preparation of the quality assurance 
programme for nuclear power plants
Quality assurance records system for 
nuclear power plants
Quality assurance in the procurement 
of items and services for nuclear 
power plants
Quality assurance during site construc
tion of nuclear power plants

Quality assurance during operation of 
nuclear power plants
Quality assurance in the design of 
nuclear power plants
Quality assurance organization for 
nuclear power plants
Quality assurance in the manufacture 
of items for nuclear power plants
Quality assurance auditing for 
nuclear power plants
Quality assurance in the design and 
manufacture of fuel and fuel cladding 
for nuclear power plants

1978

1979 

1979
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