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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 of 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 of energy programmes throughout the world.

Since its inception the nuclear energy industry has maintained a safety 
record second to none. Recognizing the importance of this aspect of nuclear 
power and wishing to ensure the continuation of this record, the International 
Atomic Energy Agency established a wide-ranging programme to provide the 
Member States with guidance on the many aspects of safety associated with 
thermal neutron nuclear power reactors. The programme, at present involving the 
preparation and publication of about 50 books in the form of Codes of 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 of 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 of 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 of 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,
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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 m anufacturer, 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 docum ents directly 
applicable to  activities under its jurisdiction. Therefore, consistent with accepted 
practice for codes and guides, and in accordance with a proposal o f the Senior 
Advisory G roup, “ shall” and “ should” are used to  distinguish for the potential 
user between a firm requirem ent 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 
m atter 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 docum ent GC(XVIII)/5 26/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 therm al neutron 
reactors designed for the production o f power. The present publication is brought 
out w ithin this framework.

A Senior Advisory G roup (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 o f subjects for Safety Guides supporting the 
five Codes. The SAG was entrusted with the task of supervising, reviewing and 
advising on the project at all stages and approving draft docum ents for onward 
transmission to  the Director General. One Technical Review Com mittee (TRC), 
composed o f experts from Member States, was created for each of the topics 
covered by the Codes o f Practice.
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In accordance with the procedure outlined in the above-mentioned IAEA 
docum ent, the Codes o f Practice and Safety Guides, which are based on docu
m entation and experience from various national systems and practices, are first 
drafted by expert worjcing 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 o f bo th  published and 
unpublished material, such as answers to questionnaires, subm itted by Member 
States.

The draft docum ents, as revised by the TRCs, are placed before the SAG. 
A fter 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 o f these comments, and after further review by the 
SAG, the drafts are transm itted to the Director General, who submits them , as 
and when appropriate, to  the Board of 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 tha t should 
be fulfilled to provide adequate safety in the operation o f nuclear power plants.

The Safety Guides are issued to describe and make available to  Member 
States acceptable m ethods 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 w ithout undue risk to  the health and safety o f 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. O ther safety docum ents 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 o f fissile and radioactive materials and o f a nuclear power 
plant as a whole is m entioned where appropriate but is not treated in detail. 
Non-radiological aspects o f industrial safety and environmental protection are not 
explicitly considered.
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When an appendix is included it is considered to  be an integral part o f the 
docum ent and to  have the same status as that assigned to  the main tex t o f the 
docum ent.

On the o ther hand annexes, footnotes, lists o f  participants and bibliographies 
are only included to  provide inform ation 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 com prehend their contents, it is 
essential tha t the o ther relevant Codes of Practice and Safety Guides be taken into 
account.

NOTE

The following publications o f  the NUSS programme are referred to in the 
text o f  the present Safety Guide:

Safety Series No. 50-C-QA 
Safety Series No. 50-SG-D1 
Safety Series No. 50-SG-QA3 
Safety Series No. 50-SG-QA 7 
Safety Series No. 50-SG-QA 10
The titles are given in the List o f  NUSS Programme Titles printed at the end 

o f  this Guide, together with information about their publication date. Instructions 
on how to order them will be found on the last page o f  this Guide.
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1. INTRODUCTION

1.1. General

The IAEA Code o f Practice on Quality Assurance for Safety in Nuclear 
Power Plants (IAEA Safety Series No. 50-C-QA), hereinafter referred to  as the 
Code, identifies the need for an overall quality assurance programme to be 
established consistent with the requirem ents contained in the Code as an integral 
part o f a nuclear power plant project. The Code also stipulates that the programme 
shall be im plem ented on a tim e schedule consistent with the schedule for accom 
plishing project activities and shall provide suitably controlled conditions for the 
accomplishment of all activities affecting quality.

1.2. Scope

This Safety Guide provides requirements, recom m endations and illustrative 
examples for establishing the overall quality assurance programme, and its consti
tuent programmes, for a nuclear power plant project. It also provides guidance 
on the planning and docum enting o f programme plans and actions tha t are 
intended to  ensure the achievement o f the appropriate quality throughout the 
design, procurem ent, m anufacture, construction, commissioning, operation and 
decommissioning of the nuclear power plant.

The provisions o f this Safety Guide are applicable to  all organizations per
forming activities affecting the quality o f items im portant to  safety, such as 
designing, purchasing, fabricating, manufacturing, handling, shipping, storing, 
cleaning, erecting, installing, testing, commissioning, operating, inspecting, 
maintaining, repairing, refuelling, m odifying and decommissioning.

1.3. Responsibility

The organization having overall responsibility for the nuclear power plant 
(herein after referred to  as the responsible organization) shall also be responsible 
for the establishment and im plem entation of an effective overall quality assurance 
programme for the plant. The responsible organization may delegate to other 
organizations the work o f establishing and implementing all or part o f the pro
gramme, but it retains responsibility for the effectiveness o f the overall programme, 
w ithout prejudice to  the contractor’s obligations and legal responsibilities. Each 
organization tha t is delegated the work o f establishing and implementing any 
portion o f the overall quality assurance programme is responsible for ensuring that 
each lower-tier organization under its responsibility establishes and develops its 
programme in accordance with the requirem ents o f this Guide. Arrangements

1
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shall be made to  ensure that each participating organization is able to acquire 
sufficient inform ation and to  gain sufficient access to  the work in order to  fulfil 
its assigned responsibilities.

2. BASIC PRINCIPLES FOR ESTABLISHING 
THE QUALITY ASSURANCE PROGRAMME

2.1. Meaning o f quality, quality assurance and quality assurance programme

The establishment o f the required quality assurance programme for a nuclear 
power plant project requires an appreciation o f the meaning o f the terms quality, 
quality assurance, quality assurance programme and constituent quality assurance 
programme.

2.1.1. Quality

Items and services1 for nuclear power plants are required to  be of a specified 
quality consistent w ith their im portance to  safety and with the use to which they 
are to be put.

The quality o f each item or service is determ ined by identifiable and measurable 
characteristics. F or items, the quality characteristics may be defined in terms of . 
properties (physical, dimensional, metallurgical, chemical), state or condition 
(tem perature, pressure, density), or perform ance (speed, duration, output, con
sum ption, life expectancy, accuracy, efficiency, precision). For services, the 
quality characteristics may be defined in term s specific to each particular case.

2.1.2. Quality assurance

Quality assurance is defined as all those planned and systematic actions 
necessary to  provide adequate confidence that an item or facility will perform 
satisfactorily in service.

This implies that quality assurance encompasses:
(1) The actual activities which are necessary to  achieve the appropriate quality 

of the respective item or service, for example designing, procuring, m anu
facturing, constructing and operating;

1 Services, as discussed in this Safety G uide, refer to  activities perform ed both  by a 
supplier (such as design, fabrication, inspection , non-destructive exam ination, installation or 
repair) and by the responsible organization itself (such as operation , maintenance or  repair).
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(2) The activities which are necessary for ensuring that an appropriate quality
assurance programme is established and effectively executed, and for verifying 
that all activities have been correctly perform ed and that objective evidence 
of achieved quality is produced to  that effect.

2 .1.3. Quality assurance programme

The total activities established and implemented to assure quality together 
constitute the quality assurance programme.

These activities comprise two basic types: program matic and work-oriented.
The program m atic activities are administrative in nature and include for 

example the establishment o f the programme, and its management throughout 
the design, procurem ent, m anufacture, construction, commissioning, operation and 
decommissioning o f the plant.

The work-oriented activities are technical in nature and include for example 
designing, procuring, m anufacturing, construction, inspecting, testing, commission
ing, operation and decommissioning.

For a given project, or p o rtion ‘of a project, it is the proper com bination of 
these two types o f activity, programmatic and work-oriented, that constitutes an 
appropriate quality assurance programme.

2 .1.4. Overall and constituent quality assurance programmes

The overall programme is made up o f all quality assurance activities connected 
with the nuclear power plant and is established and implemented by the combined 
efforts o f all organizations involved in any portion o f the work of establishing and 
implementing a part o f the quality assurance programme.

While retaining responsibility for the effectiveness o f the overall programme, 
the responsible organization shall either implement the programme activities itself 
or delegate all or part of this work to another suitably qualified organization. Parts 
of the overall programme are referred to  as constituent programmes. Even those 
portions o f the overall programme established and implemented directly by the 
responsible organization are considered constituent programmes. In the same way, 
the portion of the programme delegated to each lower-tier participant for establish
m ent and im plem entation is the responsibility o f tha t participant and is also a 
constituent programme. In this arrangement, the portion of the overall programme 
established and im plem ented by each o f the participants by its own organization is 
referred to  as tha t participan t’s quality assurance programme and is a constituent 
programme.
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The responsible organization, in discharging its responsibility, shall supervise 
the work o f the lower-tier contractors to such an extent as to  ensure tha t they 
are adequately implementing their delegated portions of the quality assurance 
programme.

2.2. Identification of requirem ents for quality assurance programmes

The requirem ents for the overall programme are given in the Code.
The organizing of programme activities and their assignment to  programme 

participants for im plem entation through their constituent programmes are des
cribed in the Safety Guide on Quality Assurance Organization for Nuclear Power 
Plants (IAEA Safety Series No. SG-QA-7).

In the process o f identifying the requirem ents o f a quality assurance pro
gramme it may be advantageous to develop a classification system by which items 
and services may be characterized and the appropriate quality assurance activities 
identified.

2.2.1. Classification o f  plant items and services

The classification system for items and services should be based on the 
effects on safety of a m alfunction o f the item or o f an error in the perform ance 
of a service (for guidance on the safety classification of nuclear power plant 
systems and com ponents, refer to the Safety Guide on Safety Functions and 
Com ponent Classification for BWR, PWR and PTR: IAEA Safety Series 
No. 50-SG-D1). In addition, o ther factors for consideration include:

(1) The com plexity, uniqueness or novelty o f the item or service;
(2) The need for special controls, administrative m ethods and inspection 

o f processes, m ethods and equipm ent;
(3) The degree to which functional compliance can be dem onstrated by 

inspection and testing;
(4) The quality history and degree o f standardization o f the item or 

activity;
(5) The accessibility o f the item after installation in the plant for main

tenance, in-service inspection and replacem ent, and under post-accident 
conditions.

2.2.2. Identification o f  appropriate quality assurance activities

It may be advantageous to  develop a set o f graded specifications which 
define specific programme activities that are generally applicable to each class

4
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of item and service. The selection o f programme activities to  be applied to each 
class should involve consideration of the following:

(1) Extent and form o f  procedures and instructions. Procedures and 
instructions should be prepared for the activities to  the extent necessary 
for correct perform ance o f the work. The form o f the docum ents shall 
be such as to provide a qualified individual w ith the inform ation needed 
for satisfactory perform ance of the assigned task.

(2) Methods o f  verification. Verification for the purpose of acceptance
o f item s and services may consist, for example, of: supplier’s certificate 
o f conform ance; receiving inspection; inspection or tests at source 
during and following fabrication, assembly and installation or any 
com bination thereof. For further inform ation on m ethods o f verification, 
refer to  the Safety Guide on Quality Assurance in the Procurem ent o f 
Items and Services for Nuclear Power Plants (IAEA Safety Series 
No. 50-SG-QA3).

(3) Extent o f  verification. The extent o f verification may vary from a 
sampling in-process inspection to an elaborate system of inspections, 
tests and audits.

(4) System o f  audits. The need for and extent o f internal and external 
audits o f a constituent quality assurance programme should be established 
on the basis o f the scope o f the programme and its role in the overall 
quality assurance programme.

(5) Quality assurance records. The need for records should be evaluated in 
order to ensure sufficient, bu t not excessive, docum entation.

2.2.3. Assignment and specification o f  required activities for plant items 
and services

The assignment of responsibilities for programme im plem entation shall be 
defined and docum ented. This assignment is accomplished through scope-of-work 
statem ents in contracts, detailed specifications for item s and services which are 
invoked through purchase orders, or by o ther appropriate means. To make this 
assignment, a specification identifying the required activities to  be im plem ented by 
the supplier shall be prepared. This specification should cover both the required 
programmatic and work-oriented activities. These activities are determ ined on the 
basis o f the classification o f the item or service and the appropriate programme 
activities identified (see Subsections 2.2.1 and 2.2.2). The work-oriented practices 
and procedures should be based on the requirem ents o f the appropriate recognized
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engineering codes, standards, specifications and practices, and on the individual 
characteristics of the item and its function in the nuclear power plant.

For additional inform ation relating to  the assignment and specification of 
required activities, refer to the Safety Guide No. 50-SG-QA3.

2.3. Establishing the organization

The organization for quality assurance shall be established in accordance 
with the requirem ents and recom m endations contained in the Safety Guide on 
Quality Assurance Organization for Nuclear Power Plants (IAEA Safety Series 
No. 50-SG-QA7).

2.4. Policies and procedures

A set of program matic policies and procedures shall be established and 
implemented to  provide a controlled environment in which activities affecting 
quality are perform ed. These policies and procedures shall provide the standard 
routine for controlling and verifying the achievement o f quality throughout 
design, procurem ent, m anufacture, construction and operation.

The required policies and procedures may be developed in progressive steps 
to keep pace with the progress o f the work. However, their development shall be 
sufficiently in advance of the work to  ensure their availability and effectiveness 
during perform ance of the work.

Annex I illustrates one possible way o f identifying and organizing applicable 
procedures in the quality assurance programme.

2.4.1. Policies and procedures for the overall programme

At the beginning o f a new nuclear power plant project the governing policies 
and procedures for the overall quality assurance programme shall be established. 
These shall include the form ulation of policy, the identification of objectives, the 
com m itm ent to  requirem ents, the assignment o f responsibility and authority  for 
establishing and implementing quality assurance activities and the defining of 
programme procedures describing the interaction o f the participating organizations 
in the programme.

2.4.2. Policies and procedures for a constituent programme

The work o f establishing a constituent quality assurance programme should 
proceed m uch like that o f establishing the overall programme. It should be 
recognized that the constituent programme is a portion o f the overall programme 
and should therefore be developed in such a way that it accomplishes its intended
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purpose for the particular scope of work assigned. It shall contain the assigned 
activities and these activities shall be im plem ented in compliance with the specified 
requirements.

In m any organizations there are standard quality assurance programmes 
already established and im plem ented routinely for their standard products or 
normal work. Where existing policies and procedures are determ ined to be insuffi
cient to  fully conform  to the requirem ents o f the programme under discussion 
they should be supplem ented in such a way as to  remove the deficiencies. The 
development o f new policies and procedures or the supplem enting o f existing 
policies and procedures shall be carried out in accordance with the applicable 
portion of the Code and relevant Safety Guides.

2.4.3. Interfaces

The m ethods and techniques to be used for co-ordination o f activities at 
each interface between participants (including the responsible organization) 
shall be defined in programme procedures and shall be consistent with the 
required time-scale for such activities.

The lines of com m unication between organizations shall be identified and 
the form at o f com munications shall be specified. Where jo in t efforts between 
organizations are required, these shall be described with lead and supporting 
roles defined. When common practices and standard docum entation are required, 
these shall be identified and prepared. The m ethods and techniques for identifying, 
investigating and resolving quality problems shall be specified.

3. PLANNING FOR IMPLEMENTATION OF 
THE QUALITY ASSURANCE PROGRAMME

3.1. Analysis of requirements

When a new work assignment is received (e.g. by contract, purchase order 
or o ther means) an analysis shall be made of both the quality and quality assurance 
requirements. This analysis shall include a breakdown of the work into its elements 
(and sub-elements where appropriate) and a determ ination of how and where (inter
nally or externally) the work will be perform ed. The sequence o f perform ance and 
the interrelationship between activities shall be identified wherever possible and the 
significant steps scheduled.
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3.1.1. Analysis o f  work statement

The contract, purchase order, or other form of document defining the scope 
of the work shall be reviewed to clearly identify:

(1) The items or services that are to be produced or performed in which 
quality objectives are to be attained;

(2) The quality-affecting activities that are to be used in the 
accomplishment of the work;

(3) The quality assurance programmatic activities that are to be applied 
to the required quality-affecting activities; and

(4) The pertinent requirements for the quality assurance work-oriented 
activities that are to be applied.

3.1.2. Analysis o f work task
Any task to be performed in which quality objectives are to be attained shall 

be analysed to clearly identify:

(1) The need for special controls, processes, equipment, or facilities;
(2) The need for special skills or for indoctrination and training of 

personnel;
(3) The need to verify quality attainment by inspection and tests; and
(4) The need for, and extent of, procedures, instructions, and drawings.

3.1.3. Decisions to implement or delegate
The extent to which the establishment and implementation of the assigned 

scope of quality assurance activities should be carried out by the internal organiza
tion or further delegated to a lower-tier organization should be determined.

3.2. Evaluation of an existing quality assurance programme

An evaluation shall be performed of the existing organization for implementing 
quality assurance activities and of the standard policies and procedures available 
for meeting requirements and for achieving the desired results.

Any requirements not fully covered shall be identified and plans made for 
the preparation of the necessary modifications or additions.

3.3. Responsibilities, planning and scheduling of activities

Early in the analysis described above, specific responsibility assignments 
shall be made for key positions in the organization. Plans shall be made for
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staffing the organization with the appropriate number of personnel having the 
required capabilities. Staffing plans shall include provisions for selecting, training 
and assigning adequate numbers of personnel in conformity with the schedule 
for performing the work.

Resource planning shall include an evaluation of the adequacy of existing 
equipment and facilities and shall identify any improvements needed. Where 
additional equipment or facilities are required, provisions shall be made for their 
acquisition. The need for any support services shall also be determined and provi
sions for them made.

Work plans and schedules, and working instructions, procedures and drawings 
which are needed to define the specific actions to be performed to execute the 
programme, shall be identified. Their preparation shall be planned, scheduled and 
accomplished in a timely manner.

3.4. Ensuring effective programme execution

3.4.1. Verification o f quality requirements
Planning of programme activities shall include an identification of activities, 

items and services to be subjected to verification to confirm that quality character
istics are in conformance with specified requirements.

The verifications of on-going work performance and the quality assurance 
activities executed on that work shall be planned and scheduled.

The planned actions shall include the monitoring of quality assurance pro
gramme implementation to verify that the activities are conducted in a timely 
manner, that they are meaningful and that the quality requirements are actually 
being achieved. They shall also include specific observations or the witnessing 
of quality achieving work as well as the performance of inspections and tests to 
verify conformance with qualify requirements.

The planning and scheduling of verifications shall include the following steps:

(1) Establishing the basis for the verification activity. One method which has 
proved useful is to set up levels of verification effort. These levels are 
graded in intensity according to the safety-related importance and the 
complexity of the items or services, i.e. to such characteristics as design, 
contractual complexities, testing required, service requirements, number 
of inspection steps involved and type of fabrication operations.

(2) Establishing verification actions to be executed for each level of effort.
For example, with respect to inspection, it is necessary to define the 
intensity of inspection (from full-time observation such as by a resident 
representative to none at all, as appropriate). For each level of effort a 
point should be specified during the activity when the verification will begin.
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(3) Identifying the work elements for application of the verification action. 
Work elements may be related to structures, systems and components 
and should be planned and scheduled (see Section 3.1). Work elements 
could also be broken down according to some other scheme, if desired.

(4) Relating the action to the project schedule to show the sequence and 
timing involved.

The planning and scheduling of verifications should cover the full duration 
of the activity being verified. For example, for a given item the verifications could 
include raw material receiving inspection, in-process inspection such as dimensional 
measurements and end-item acceptance, functional tests, life tests, return-to-service 
tests and other types of performance tests. For a service, e.g. design, they could 
include design review, alternative calculations and prototype testing.

The verifications should be interrelated with the quality producing or achiev
ing actions such that conformance to acceptance criteria can be verified in a timely 
manner. All verification actions shall be identified and their sequence and timing 
established. The methods and techniques for verification actions should be carefully 
chosen for their compatibility with the activity, items or service, for their sensitivity 
to the characteristics being verified and for their ability to detect deficiencies, non
conformances and other conditions adverse to quality. The planning for the veri
fications should include the identification and scheduling of resources needed in 
terms of personnel, equipment, procedures and support services. If the resources 
needed to perform the required actions are not available, provisions should be 
made for their acquisition.

3.4.2. Programme audits
Planning of programme activities shall include a schedule for auditing of all 

facets of the programme so as to permit timely correction of any problems 
identified. Audits shall be made against requirements imposed or commitments 
made. Contracts, regulations, specifications, standards and drawings represent 
requirements. The quality assurance programme description, programme proce
dures and corrective action statements from prior activities represent commitments.

The planning of audits should include the following steps:

(1) Establishing a basis for auditing consistent with the nature and scope 
of the quality assurance programme. (The programme may be for the 
design and manufacture of an engineered item or for a standard manu
factured product);

(2) Identifying external (lower-tier constituent) programmes to be audited;
(3) Identifying internal programme activities to be audited;
(4) Establishing the schedule of audits for each external programme or 

internal programme activity on both a long-term and a short-term basis;
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(5) Establishing the scope of each audit that is planned; and
(6) Documenting, issuing and updating the audit planning according to an 

established schedule.

Planning should be modified whenever necessary to reflect such things as the 
status of the project work and specific project or quality assurance problems. 
Further information related to quality assurance programme audits may be found 
in the requirements and recommendations of the Safety Guide on Quality Assurance 
Auditing for Nuclear Power Plants (IAEA Safety Series No.50-SG-QA10).

3.4.3. Management reviews
Management reviews shall be carried out periodically or whenever conditions 

indicate the need for them. They should involve key management officials of 
the organization as well as appropriate officials of organizations of lower-tier 
constituent programmes when needed. The reviews shall include the monitoring 
of quality assurance programme implementation by other organizations to verify 
that plans are made and activities are conducted in a timely manner to assure that 
they are meaningful and to provide verification that the quality requirements are 
actually being achieved. These reviews shall focus on the following, as appropriate:

— Significant quality assurance activities and accomplishments
— Results of programme audits
— Quality problems and recommendations
— Programme deficiencies
— Corrective action status
— Quality trends, incidents and failures
— Personnel qualification training, indoctrination and certification
— Need for programme revision.

4 . DOCUM ENTING TH E QUALITY  

ASSURANCE PROGRAM M E

4.1. Structuring the programme documentation

The quality assurance programme shall be documented. This documentation 
may take various forms but shall comprise two basic types. These are:

(1) Programmatic policies and procedures composed of:
(a) a description of the quality assurance programme; and
(b) a family (or set) of programme procedures. Quality assurance 
programme descriptions supported, as may be necessary, by detailed
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programme procedures, provide a basis for the successful manage
ment of the work for which each organization is responsible.

(2) Work-oriented documents composed of: (a) work plans and schedules; 
and (b) work instructions, procedures and drawings. This work-oriented 
documentation is used to schedule, direct and control the work and to 
establish the measures for verifying the work for which each organization 
is responsible.

The complexity, the extent and the sub-structuring of the programme docu
ments will depend upon the size and composition of the participant’s organization, 
the scope and complexity of the work that is to be performed and the scope of the 
required quality assurance programme activities that have been assigned.

Annex A illustrates one possible way of structuring the documentation for a 
quality assurance programme.

4.2. Form and content of the documentation

The documentation for the overall quality assurance programme and each 
constituent programme shall be clearly worded in a precise and unambiguous form 
and shall include the elements specified below.

4.2.1. Quality assurance programme description
The overall programme and each constituent programme should be described 

in a document that provides guidance for programme implementation and a concise 
description of what the programme contains and how it functions.

The description shall cover the requirements of the Code in sufficient detail 
to provide a knowledgeable reviewer with the confidence that all quality assurance 
requirements have been identified and fully developed in the quality assurance 
programme. (Such a reviewer might, for example, be a purchaser with respect 
to his supplier, or the regulatory organization with respect to the responsible 
organization.)

The quality assurance programme description shall also provide a formal 
statement by the management of the organization of its commitment to: implement 
the quality assurance programme activities for which it is responsible; review the 
programme periodically; and amend the programme as necessary to keep it up- 
to-date and effective.

The quality assurance programme description shall include, but need not be 
limited to, the following:

(1) A statement of policies and objectives.
(2) A clear definition of the items and services covered by the programme.
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(3) The organizational structure within which the quality assurance activities 
are to be planned and implemented.

(4) A delineation of the responsibility and authority of the various organiza
tions and personnel involved in the programme.

(5) A description of the procedures which will be applied to the programme. 
Reference should be made to both existing procedures and those requir
ing development.

(6) A description of the procedure for the identification, planning and 
control of the work to be performed. Reference should be made to 
applicable programme and work-oriented documents such as the working 
instructions, procedures and drawings which will be used in the quality 
assurance activities.

(7) A description, referenced to the appropriate programme procedures,
of the method to be adopted for the planning and performance of audit 
and review activities.

(8) A description of provisions for the training of personnel performing 
activities affecting quality.

The complete description of the quality assurance programme should be 
bound and suitably indexed to identify both content and revision status.

The quality assurance programme descriptions shall be approved by a senior 
management official of the organization identified therein to confirm the accuracy 
of the information and the validity of the commitment by the organization.

4.2.2. Programme procedures
Activities affecting the quality of a nuclear power plant shall be prescribed 

by appropriate written procedures. These procedures are of a programmatic nature 
and they shall expand on the policies and planned activities presented in the quality 
assurance programme description and shall provide specific detail on how the 
activities are to be performed. The extent of the details presented depends on 
the experience and training of the individuals performing the work and the proce
dures shall be written in such a way as to provide an appropriately qualified indivi
dual with the information necessary to perform his function. Where appropriate, 
the document shall be supplemented with a selection of typical reports, forms, 
tags, stamps, etc., in support of the stated commitments.

In all cases, the procedures should be written in a manner suitable for the 
level of technical expertise required of the user.

Programme procedures represent a management tool for directing the total 
effort in a planned and systematic manner both for internal purposes within the 
participant’s organization and for the co-ordination of the participants’ activities
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with those of other tiers. Such procedures are primarily concerned with manage
ment strategy and, for example, provide direction as to the responsibilities and 
sequence of events to be followed in the preparation, approval and control of 
working instructions, procedures and drawings. Programme procedures do not 
normally include technical data since these are contained in working instructions, 
procedures and drawings. Specific references should be made to these working 
documents where appropriate. For example, although the procedure for design 
review may be standardized in terms of actions, the details of participation and 
the form of the records to be produced, such procedures would in the case of 
certain specific actions need to refer to working documents such as design manuals, 
calculation sheets, customers’ specifications, etc., on which the technical part of 
the review would be based.

Programme procedures shall provide detailed information and directives for 
the performance of tasks and they should be set down in a logical sequence, in a 
standardized format. A typical format would be as follows:

— Purpose: The purpose for which the procedure exists should be briefly and 
concisely stated.

— Scope: The boundary of the procedure should be delineated.
— Definitions: Definitions should be given of technical terms used in the text 

that are uncommon or have meaning specific to the procedure.
— References: Sources of further information which may be necessary for 

understanding the background to specific actions, e.g. procedure interfaces, 
should be quoted.

— Responsibilities: Primary responsibilities for the successful outcome of the 
procedures should be identified. The responsibility for specific activities will 
be a feature of the actions.

— Actions: The step-by-step sequence of actions to be performed in order to 
achieve the purpose of the procedure should be given.

— Documentation: The forms, etc., to be used for communicating instructions, 
information and results should be specified.

— Records: The records to be generated and their classification should be 
specified. Reference should be made to other procedures which govern the 
filing, storage and retention of records.

4.2.3. Work plans and schedules
Work plans and schedules shall be documented to provide for the identifica

tion and scheduling of activities to ensure that the work is dealt with in a syste
matic and expeditious manner throughout all phases for which each organization 
is responsible. The basic documents may take the form of flow charts, schedules, 
or other material as appropriate to the circumstances, type of activities, regulatory 
requirements and industrial practices.
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Where complex planning is involved, it may be expedient to adopt a hierarchy 
of plans in which each lower tier comprises sub-plans which provide amplification 
of higher-tier activities. This is particularly appropriate where the overall plan is 
used as a means of collating the planning of sub-groups and work delegated to 
other organizations.

4.2.4. Working instructions, procedures and drawings
Working instructions, procedures and drawings shall be developed to provide 

practical information to support the operation of both programmatic procedures 
and work plans and schedules. Note that the actual generation of working instruc
tions, procedures and drawings is normally governed by programme procedures.

The type and format of working documents vary and depend upon the appli
cation involved. The documents may include design standards, drawings, manu
facturing sequence sheets, inspection check lists, etc. Specific examples of 
particular types and their application are given under the various project functions 
illustrated in Annex A.

Working documents represent tasks to be performed either in accordance 
with a single document, e.g. process instruction, or in combination with others, 
e.g. drawing/inspection checklist. The primary consideration shall be to ensure 
that the documentation is suitable for use by the appropriate personnel and that 
the contents are clear, concise and unambiguous, whatever the format. Further
more, the form and layout of documents should be standardized wherever practical 
so as to identify functionally similar documents and facilitate control and use by 
personnel.

4.3. Control of programme documents

The programme documentation shall be controlled as required by the Code 
and relevant Safety Guides, and appropriate measures should be taken to clearly 
identify approved issues, such as by special stamp, document colour or similar 
means.

4.4. Language of programme documents

Measures shall be taken to ensure that persons having direct control over the 
performance of activities affecting quality have adequate knowledge of the language 
in which the documents are written, so that the intent of the douments is clearly 
understood. If necessary, authorized translations of the documentation shall be 
provided.
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Annex A

STRU CTU RE AND CONTENT OF  

Q UALITY ASSURANCE PROGRAM M E DOCUM ENTATION

A. 1. Structure of documentation

The documentation of each constituent quality assurance programme may 
be divided into two levels: programmatic policies and procedures, and work- 
oriented documents. In broad terms, the programmatic documents are concerned 
with policy, organization and management of quality assurance related actions, 
whereas the work-oriented documents are concerned with the work plans, methods 
for design, procurement, manufacturing, construction, commissioning and operation, 
and the verification of the work performed.

This concept is illustrated by the specific examples given in Tables II—VII 
below (see also Table I).

The format suggested is essentially illustrative and the ‘packaging’ is relatively 
unimportant provided that the information is arranged and controlled in a manner 
which is acceptable to the responsible organization, and convenient for use by 
personnel in the execution of their responsibilities within the programme.

The allocation of programme implementation responsibilities to participating 
organizations is likely to differ from one project to another. For this reason the 
quality assurance programme activities covered by Tables II—VII have been related 
to project phase and function, and in practice a constituent programme may include 
all or some portion of one or more of the examples provided. For example, an 
architect/engineer programme may comprise both design and procurement activi
ties and a constructor programme may comprise design, manufacturing and 
construction activities. In each case the constituent quality assurance programme 
will be a composite of the relevant activities illustrated in Tables II—VII, with the 
resulting documentation collated to provide unified programme documents.

A.2. Content of documentation

The extent of the documentation required for any constituent quality 
assurance programme will vary depending upon the type and scope of the 
activity as shown in Tables II—VII. The examples provided are for guidance 
only and may not therefore be complete or necessarily fully representative 
of particular situations.
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TABLE I. STRUCTURE AND CONTENT OF QUALITY ASSURANCE
PROGRAMME DOCUMENTATION
Structure of documentation Type of documents Content of documents

Quality assurance Policies, objectives, requirements,
programme description organization (responsibility and

Programmatic 
policies and

authority), outline or summary of 
programme procedures

procedures
Programme Procedures for establishing and
procedures maintaining effective 

management of the programme

Work plans and Scheduling or flow charts of
schedules work activities and identification

Work-oriented procedures 
and instructions

of working instructions, 
procedures and drawings

Working instructions, Specific requirements for
procedures and carrying out and verifying the work
drawings covered by the quality assurance 

programme
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TABLE II. QUALITY ASSURANCE PROGRAMME DOCUMENTATION: DESIGN

1. PROGRAMME POLICIES AND PROCEDURES

A . QUALITY ASSURANCE 
PROGRAMME DESCRIPTION

B. PROGRAMME PROCEDURES

A formal statement by the manage
ment of its quality policies and 
commitments, referenced to the 
overall QA programme.
The description should include:

-  Statement of design QA policy 
and objectives

-  Organizational structure and 
responsibilities, including 
constituent organizations and 
internal and external interfaces

-  Description of who is responsible 
for engineering plans and how 
these will be developed and 
controlled

-  Outline or description of the 
programmatic procedures, 
summarizing what will be con
trolled, by whom, and when this 
will take place (see IB). (Note: 
The actual procedures may be 
included in lieu of an outline
or description.)

-  Description and cross reference 
to the procedure detailing the 
planning and performance of 
audits

-  Details concerning the perfor
mance of quality assurance 
programme reviews and the 
updating of quality assurance 
programme documents

-  Qualification levels of key 
personnel.

It should be recognized that 
acceptable descriptions and pro
grammatic procedures may already 
exist as part of the design organiza
tion's normal business operations, 
irrespective of contract.

These procedures represent a management tool for directing the 
design effort in a planned and systematic manner. Such proce
dures do not normally include technical data as this is a feature 
o f  the ‘working docum ents’ to which reference is made where 
appropriate.

The following list identifies natural groupings o f  design activities 
for which procedures are likely to be required:

Scheduling o f  design activities
-  Engineering plan

Assignment o f  design tasks
-  Allocation, monitoring and revision

Concept studies
-  Identification, performance, documentation and analysis 

Design inputs
-  Evaluation, selection and documentation
-  Reappraisal and revision

Design and verification activities
-  Identifying o f  plant items
-  Processing o f  design activities
-  Scheduling and control o f  calculations, etc.
-  Monitoring o f  design input/output
-  Scheduling o f  documentation requirements
-  Interfacing routines
-  Handling o f  deviation requests

Design output
-  Production o f  design documents
-  Revision o f  design documents

Documentation
-  Preparation, approval, issue and change control
-  Form, type, content and use
-  Control o f  documents from  other sources
-  Registration and status control
-  Control o f  computer programs

Change control
-  Processing o f  design changes and their justification
-  Review and documentation o f  design concessions

Auditing
-  Within the design organization
-  Contributory design organization

Corrective actions
Procedures should be prepared to fulfil the requirements o f  the 
Safety Guide on QA in the Design o f  Nuclear Power Plants 
(50-SG-QA6).
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TABLE II. (cont.)

2. WORK-ORIENTED

A. PLANS AND SCHEDULES B. INSTRUCTIONS, PROCEDURES
AND DRAWINGS

Design plan

The scheduling o f  design events in a 
planned and systematic manner, 
including review and verification 
stages to establish a basis for m oni
toring the achievement o f  design 
objectives. The plan is likely to 
include such features as:

— Schedule or flow  chart o f  design 
activities to be performed

— Identification o f  design input 
documents or cross reference to 
appropriate schedules/reports

— Identification o f  design output 
documents or cross reference to 
appropriate schedules

— Identification o f  applicable 
programmatic procedures and 
working documents (e.g. design- 
standards, historical data, etc.)

— Identification o f  design verifica
tion o f  review stages

— Provisions for recording/acceptance 
o f  design progress

— Clear indication o f  where responsi
bilities are allocated to different 
organizational groups and 
particularly o f  where the interface 
relates to other organizations.

Detailed instructions/information 
which provide support to design staff 
to enable them to arrive at decisions 
which contribute to the achievement 
o f  established objectives.

Suggested categories o f  documents 
and their functions are likely to be:

-  Design standards (national/ 
international, customer, internal)

-  Approved designs
-  Approved materials/equipment
-  Material data sheets
-  Drawing o ffice  standards
-  Welding standards
-  Computer programs
-  Performance records
-  Historical data from  similar 

projects.

Note: the m ethod for deciding the 
need for the above and determining 
who is responsible for initiating, 
preparing, checking, verifying, 
issuing, revising and reissue is the 
function o f  a programmatic 
procedure.
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toO
TABLE III. QUALITY ASSURANCE PROGRAMME DOCUMENTATION: PROCUREMENT

1. PROGRAMME POLICIES AND PROCEDURES 2 . WORK-ORIENTED

A. QU ALITY ASSURANCE B. PROGRAMME PROCEDURES A. PLANS AND SCHEDULES B. INSTRUCTIONS, PROCEDURES
PROGRAMME DESCRIPTION AND DRAWINGS

A formal statement by the manage
ment o f  its quality policies and 
commitment to a QA programme, 
cross referenced to the overall QA 
programme. The description should 
contain:

— Statement o f  procurement QA 
policy and objectives

— Organizational structure and 
responsibilities, including 
constituent organizations and 
external and internal 
interfaces

— Description o f  who is responsible 
for procurement plans and how  
these will be developed and 
controlled

— Outline or description o f  the 
programme procedures, 
summarizing what will be con 
trolled, by whom, and when this 
will take place (see IB). (Note: 
the actual procedures may be 
included in lieu o f  an outline or 
description.)

— Description and cross reference 
to the procedure detailing the 
planning and performance o f  
audits

Programme procedures are concerned 
with the overall strategy for the 
placing o f  contracts and the m onitor
ing o f  supplier performance. Whilst 
the principles given below apply 
equally to a procurement function 
within a plant contractor's organiza
tion, it is primarily intended to 
illustrate the operation o f  a procure
ment function which supports the 
project design organization(s) in the 
placing o f  plant contracts. Suggested 
procedural functions:

— Procurement documentation 
preparation and charge control

— Selection and evaluation o f  
suppliers (contractors)

— Bid evaluation and award
— Review and approval o f  supplier 

designs (including co-ordination 
with project design groups)

— Control o f  supplier and internal 
documents (includes correspon
dence)

— Approval o f  supplier quality 
plans and documents

— Verification activities (includes 
use o f  inspection agencies)

— Control o f  supplier non
conformances and dispositions

The identification and planning o f  
procurement actions which result 
in the provision o f  plant and 
materials, on time and in accordance 
with design requirements.

Procurement plan
The basic documents may take the 
form  o f  flow  charts or schedules, 
cross referenced to more detailed 
information where appropriate, and 
providing the means o f  identifying 
and monitoring procurement 
quality performance. Examples o f  
factors to be covered are:

-  Availability o f  design source 
data

-  Preparation and issue o f  
specifications

-  Requirement for vendor surveys
-  Bid submission and evaluation 

stages
-  Design group participation
-  Extent to which Code and Safety 

Guide 50-SG-QA8, or other QA 
standards, should be applied

-  Contract award and com pletion
-  Approval o f  contract documents

Those documents which provide 
information for implementing the 
commitments established in the 
quality programme description and 
programme procedures:

— Approved suppliers lists
— Historical data on supplier 

performance
— Standing instructions on layout 

and content o f  procurement 
specifications

— Standard conditions o f  contract
— Standard technical clauses
— National/international standards 

and codes
— Customer standards
— Standard verification plans
— Material data sheets
— Approved material/equipment lists.
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— Details concerning performance 
o f  quality assurance programme 
reviews and the updating o f  
quality assurance programme 
documents.

It should be recognized that 
acceptable descriptions and pro
gramme procedures may already 
exist as part o f  the procurement 
organization’s normal business 
operations, irrespective o f  the 
project.

— Quality assurance records
— Auditing (internal and external)
— Corrective actions (internal and 

external)
— Qualification o f  verification 

personnel and organizations

Procedures should be prepared to 
satisfy the requirements o f  the Safety 
Guide on QA in the Procurement o f  
Items and Services for Nuclear Power 
Hants (50-SG-QA3).

Submission and approval o f  
contract quality plans and 
reference data
Preparation o f  customer veri
fication plans
Use o f  authorized inspection 
agencies
Performance o f  contract audit 
History dockets and operating 
manuals
On-site activities (erection, etc.).
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TABLE IV. QUALITY ASSURANCE PROGRAMME DOCUMENTATION; MANUFACTURING

1 . PROGRAMME POLICIES AND PROCEDURES 2 . WORK-ORIENTED

A. QU ALITY ASSURANCE B. PROGRAMME PROCEDURES A, PLANS AND SCHEDULES B. INSTRUCTIONS, PROCEDURES
PROGRAMME DESCRIPTION AND DRAWINGS

A formal statement by the management 
o f  its quality policies and commitment 
to a Q A  programme, referenced to the 
overall Q A  programme for the project. 
The description should contain:

-  Statement o f  manufacturing QA 
policy and objectives

-  Organizational structure and 
responsibilities including consti
tuent organizations and external 
and internal interfaces

-  Identification o f  the individual 
responsible for quality matters 
and authority o f  personnel 
responsible for assurance o f  
quality

-  Description o f  who is responsible 
for quality plans and how  these 
will be developed and controlled

-  Outline or description o f  the 
programme procedures, summariz
ing what will be controlled, by 
whom, and when this will take 
place (see IB). (N ote: the 
actual procedures may be 
included in lieu o f  a description.)

Programme procedures are a means o f  
implementing management policies and 
represent directives to  staff. They 
detail what needs doing, by whom, 
when it should be done and the 
method to be follow ed to plan, 
schedule, carry out and com plete 
the required actions.

Programme procedures are not 
necessarily contract related and may 
be considered as those actions which 
provide a framework for transforming 
customer requirements into working 
instructions and controlling the 
handling and verification o f  the work.

Appropriate procedure groupings 
are as follows:

-  Qualification and training o f  
personnel

-  Manufacturing process planning
-  Document control
-  Procurement control
-  Materials, parts and items 

identification

Docum ent(s) by which a manufac
turer/contractor identifies how , when 
and where in the manufacturing and 
assembly cycle he will inspect and 
test the characteristics o f  the contract, 
item and provide objective evidence 
that specified design/contract require
ments have been met.

Quality plans

Quality plans may be o f  any format 
to suit the contractor's systems but 
should, where appropriate:

The means o f  furnishing full details 
o f  what is required, what has to be 
done to achieve the requirement, the 
verification activities to be performed 
and the results to be recorded. The 
categories o f  documents and their 
functions are:

Production

The manner o f  manufacture and 
assembly, the sequence o f  operations, 
type o f  equipment used, and any 
special working environments

Special processes

Technical details o f  how  the process 
is to be perform ed, what equipment 
and materials are to be used and the 
qualification o f  persons who perform 
the work

Process monitoring

When and by whom , the processes are 
monitored, what is to be m onitored 
and how  it is to be done.

— Indicate each inspection and test 
point and its relative location
in the manufacturing and assembly 
cycle including receipt, preserva
tion o f  items and packaging

— Indicate where sub-contractors* 
services will be em ployed

— Identify the characteristics to be 
inspected, examined and tested
at each point and specify inspection 
and test instructions and acceptance 
criteria to  be used. (See 
‘ Inspections and tests5 in 2B)
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— Description and cross reference 
to the procedure 'detailing the 
planning and performance o f  
auditing

— Details concerning the perfor
mance o f  quality assurance 
programme reviews and the 
updating o f  quality assurance 
programme documents.

It should be recognized that acceptable 
descriptions and programmatic proce
dures may already exist as part o f  a 
manufacturer's normal business opera
tions irrespective o f  contract.

— Inspection and test control
— Measuring and test equipment 

calibration
— Manufacturing equipment control
— Handling, storage and shipping
— Non-conformance control
— Corrective action
— Quality assurance records
— Auditing

Procedures should be prepared to 
satisfy the requirements o f  the 
Safety Guide on QA on the 
Manufacture o f  Items for Nuclear 
Power Plants (50-SG-QA8).

The verification o f  quality 
performance by specifying:

Inspection and testsSpecify quality programme 
requirements applied to sub- 
suppliers
Indicate customer and regulatory 
hold points
Define or refer to  sampling plans 
to be used and indicate lot or 
batched items
Detail how  the contractor will 
m onitor and verify quality at 
sub-contractors plant 
Indicate where identity o f  
measuring devices is to be recorded 
Define how  compliance with 
special process procedures is to 
be verified.

— what is to be inspected and 
tested and when, where and . how 
it is to be done

— how inspection and test activities 
are to be controlled

— the acceptance criteria
— who performs the inspections and 

tests and what material, equipment, 
and docum entation is to  be used.

The foregoing may be contained in 
various types o f  documents to suit 
the product and organization but 
should, in any event, be included or 
referenced in the quality plan(s).

Working docum ents are developed 
and applied to  meet requirements 
specified in design documents:

-  Technical specifications
-  Drawings
-  Bills o f  material.
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TABLE V. QUALITY ASSURANCE PROGRAMME DOCUMENTATION: CONSTRUCTION
1 . PROGRAMME POLICIES AND PROCEDURES 2 . WORK-ORIENTED

A. QU ALITY ASSURANCE B. PROGRAMME PROCEDURES A. PLANS AND SCHEDULES B. INSTRUCTIONS, PROCEDURES
PROGRAMME DESCRIPTION AND DRAWINGS

Describes the construction Q A  pro
gramme and is cross referenced to the
overall Q A  programme for the project.
The description should include:

-  Q A  policy statement
-  Gear definition o f  the installation 

and its boundaries covered by the 
QA programme

-  Organizational structure and the 
external/internal interfaces

-  Responsible authority for the 
construction programme quality

-  Responsibilities and training o f  
the various groups which make 
up the organization

-  Responsibility for construction 
quality plans and description o f  
how these will be developed and 
controlled

-  Outline or description o f  the 
programme procedures, 
summarizing what will be con
trolled, by whom, and when this 
will take place (see IB). (Note: 
actual procedures may be included 
in lieu o f  descriptions.)

The procedures which govern the
planning, performance, control and
recording o f  construction activities.
Appropriate procedure groupings are
as follows:

Construction planning
— Preparation, review, approval and 

amendments o f  quality plans
(see 2A)

— Monitoring o f  planned activities

Installation control
— Preparation, review, approval and 

amendment o f  installation 
instructions

—Interfacing with other installers

Inspection and test planning
— Preparation, review, approval and 

amendment o f  inspection and test 
instructions

— Identification o f  inspection status

Test control
— Performance o f  inspections and 

tests
— Identification o f  test status

Construction plans
These cover all those activities 
concerned with the installation o f  
items and the inspection and testing 
o f  plant prior to handing over for 
commissioning. The plans indicate 
which items are to be installed and 
in what sequence. They also either 
identify or cross reference to 
working documents which detail 
how  and by whom  the work is to 
be done, inspected and tested.

Construction plans may take many 
forms but with content suggested 
as follows:

-  A flow  chart or schedule identi
fying the systems and sub
systems to be installed and their 
relative sequence in the construc
tion programme. (N ote: where 
appropriate, a master schedule 
may be needed to identify 
constituent plans.)

These may be considered in three 
parts:

-  Docum entation used in the 
preparation o f  construction plans

-  Docum entation o f  the performance 
o f  construction activities

-  receipt, handling and storage
-  installation o f  equipment
-  inspection and testing

-  ‘As installed* records which form 
the basis o f  hand-over for 
commissioning.

Examples o f  the above are:

Inputs to construction plans:

-  construction programme
-  design documents
-  procurement specifications and 

performance records
-  approval for construction 

drawings
-  handling and storage require

ments
-  records o f  inspections and tests 

during manufacture.
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— Description o f  the programme 
procedure for the planning and 
performance o f  audits

— Details concerning the performance 
o f  quality assurance programme 
reviews and the updating o f  quality 
assurance programme documents.

Where more than one construction 
organization is involved, particular 
attention should be given to ensuring 
the com patibility o f  overlapping 
programmes.

— Recording and evaluation of results
— Allocation of responsibilities 
Special processes
— Acquisition/preparation o f  

procedures
— Qualification of processes, equip

ment and personnel
Documentation
— Registration and control 
Identification o f  items
— Traceability by items and record

Receiving control
— Acceptance of appropriate items

Handling and storage
— Avoidance of mix-up, damage and 

deterioration

Housekeeping
Measuring and test equipment
— Calibration control

Non-conformance and dispositioning
— Identification, reporting and action

Quality records
— Identification and storage 
Audits
— Planning and performance 
Corrective actions 
Qualification o f  personnel 
Procedures should be prepared to 
satisfy the requirements of the Safety 
Guide on QA during Site Construction 
of Nuclear Power Plants (5G-SG-QA4).

Identification o f  or cross 
reference to appropriate working 
documents, e.g. installation 
instructions, inspection and test 
instructions, special process 
instructions, etc. (refer to working 
documents)
Indication o f  where sub-contractor 
services will be em ployed and 
reference to the sub-plans 
Identification o f  the groups or 
individuals responsible for 
construction, inspection and 
testing activities.

— (Documents listed above) plus: —

— manufacturer’s installation data
— plant specifications
— installation instructions
— special process procedures
— qualifications o f  personnel
— safety regulations
— inspection and test instructions

Transfer to commissioning:

— -as installed* drawings
— ‘as installed' reports
— non-conformance reports and 

their disposition
— inspection and test records
— plant manufacturer’s operating 

manuals, instructions, etc.

Construction requirements:
This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



TABLE VI. QUALITY ASSURANCE PROGRAMME DOCUMENTATION: COMMISSIONING

1. PROGRAMME POLICIES AND PROCEDURES 2 . WORK-ORIENTED

A. QU ALITY ASSURANCE 
PROGRAMME DESCRIPTION

Describes the commissioning QA
programme and is cross referenced to
the overall Q A  programme for the
project. The description should include:

— Q A  policy statement
— Clear definition o f  systems and 

equipment covered by the QA 
programme

— Organizational structure and the 
external/internal interfaces

— Authority responsible for the 
commissioning programme 
quality

— Responsibilities and training o f  
the various groups which make up 
the site organization

— Description o f  who is responsible 
for commissioning plans and how 
these will be developed and 
controlled

— Outline or description o f  the 
management systems procedures, 
summarizing what will be con
trolled, by whom, and when this 
will take place (see IB). (Note: 
actual procedures may be included 
in lieu o f  descriptions.)

B. PROGRAMME PROCEDURES

These procedures are to be employed 
in the identification, planning, control 
and recording o f  commissioning 
activities, commissioning plans and 
working instructions. A  suggested 
grouping o f  procedures is as follows:

Communica tio n s
— External/internal routine
— Co-ordination with other functions
— Design deviations

Work control
— Preparation and use o f  com 

missioning plans
— Application o f  work instructions
— Monitoring o f  planned activities
— Identification o f  commissioning 

status

Identification o f  systems and 
equipment
— Methods o f  identification 

(including boundaries)
— Installation/commissioning, 

transfer control
— Measures for safe working

Commissioning instructions and 
drawings

A. PLANS AND SCHEDULES

Commissioning plans

These represent the link between the 
construction and operations plans.
The plans indicate which items axe 
to be commissioned and in what 
sequence. They also either identify 
or cross reference to working instruc
tions which detail how  and by whom 
the work is to be done and verified.

Commissioning plans may take many 
forms but with content suggested as 
follows:
— A flow  chart or schedule identi

fying the systems and sub-systems 
to be commissioned and their 
relative position and sequence in 
the commissioning programme. 
(Note: the appropriate programme 
procedure will cover the m ethod 
o f  ensuring harmonization with 
installation and operating require
ments.)

-  Identification o f  or cross reference 
to appropriate working documents, 
i.e. instructions, acceptance, 
standards, m ethod sheets, check
lists, drawings etc.

B. INSTRUCTIONS, PROCEDURES 
AND DRAWINGS

These may be considered in two
parts:

— Documentation which provides 
technical data for the preparation 
and development o f  commissioning 
plans

-  Documentation which is developed 
to provide instructions, operating 
requirements and the means o f  
recording results in fulfilment o f  
commissioning plans.

Examples o f  the above:

Inputs to commissioning plans

— Design documents
-  ‘As installed* documentation
-  Owner and jurisdictional codes
-  Safe working legislation
— Operating instructions 

(equipment suppliers)
— Qualification needs o f  personnel 

to fulfil specific tasks

Implementation o f  commissioning
plans
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— Description ot the programme 
procedure for the planning and 
performance o f  audits

— Details concerning the performance 
o f  quality assurance programme 
reviews and the updating o f  
quality assurance programme 
documents.

Where more than one commissioning 
organization is involved, particular 
care should be taken to ensure 
compatibility o f  overlapping 
programmes.

— System to be follow ed for  the 
acquisition and development o f  
detailed working documents for 
use by personnel in the perfor
mance o f  commissioning 
activities

Document control
— Review, approval, issue, 

distribution and revision
— Handling and control o f  quality 

records

Receiving, handling and storage
— Control o f  materials, equipment 

and test instruments

Calibration o f  measuring and test 
equipment
— Registration, calibration and 

control

Audits
— Planning and performance 

Corrective actions 
Housekeeping

Procedures should be prepared to 
satisfy the requirements o f  the Safety 
Guides on QA during Site Construc
tion and Commissioning Procedures 
for Nuclear Power Plants (50-SG-QA4 
and 50-SG-04).

to
- 4

Indication o f  where sub-contractor 
services are em ployed and reference 
to sub-plans
Identification o f  the groups or 
individuals responsible for the 
performance o f  commissioning 
tasks
Indication o f  hold points required 
by independent body, e.g. regula
tory organization 
Indication o f  where identity o f  
measuring devices is to be 
recorded.

-  Commissioning instructions which 
detail:

— the system involved
— safety precautions
— what needs to be done
— who is responsible
— what tools, materials are 

required
— how  the work should proceed
— the acceptance criteria
— forms and data to  be recorded.
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TABLE VII. QUALITY ASSURANCE PROGRAMME DOCUMENTATION: OPERATIONS

1. PROGRAMME POLICIES AND PROCEDURES 2 . WORK-ORIENTED

A. QU ALITY ASSURANCE 
PROGRAMME DESCRIPTION

This describes the commitment by the 
operations management to the QA 
programme and is cross referenced 
to the overall QA programme for the 
project. The descriptions should 
include:

-  Statement o f  operations Q A  policy 
and objectives

-  Organizational structure and 
responsibilities, including 
constituent organizations where 
appropriate

— Identification (by title) o f  the 
individuals with overall respon
sibilities for:

-  significant operational actions, 
e.g. startup, shutdown, 
emergency control, etc.

— primary support actions, e.g. 
maintenance, testing o f  safety 
devices, training o f  personnel

— Identification o f  the items and 
systems to which the QA pro
gramme applies and the program
matic procedures, plans and 
working instructions which are
used to implement the QA programme

B. PROGRAMME PROCEDURES

These procedures detail the methods 
to be em ployed in the management 
o f  the plant. This includes the pre
paration and control o f  instructions 
which furnish the specific actions to 
be followed by personnel. A suggested 
grouping is as follows:

Operating and QA responsibilities
-  Responsibilities, authority and 

reporting channels
-  Manning levels and contingency 

arrangements
-  Mandatory versus discretionary 

actions

Personnel qualification

Operating instructions
-  Preparation, review, approval and 

amendment o f  operating instruc
tions, including emergency plans

-  Health and safety requirements

Equipment control
-  Preparation, review, approval and 

amendment o f  maintenance 
instructions

-  Withdrawal from service and con
trol o f  plant under maintenance

A. PLANS AND SCHEDULES

The planning/scheduling o f  opera
tional, maintenance activities and 
emergency planning. The plans show 
who is responsible and identify the 
working documents which apply in 
the performance o f  specific actions.

Training schedules
— Annual training programme
— Induction o f  personnel
— Re-training

Plant startup
— Sequence o f  actions

Plant shutdown
— Sequence o f  actions

Maintenance plan
— Identification o f  plant service 

limitations
— Planning o f  outages

Plan for periodic testing
— What has to be tested
— When to test
— Who is responsible
— Reference to working documents 

which identify how  the work is 
to proceed

B. INSTRUCTIONS, PROCEDURES 
AND DRAWINGS

Instructions for carrying out the 
physical activities necessary in the 
operation of the plant in such a way 
as to ensure successful and safe 
performance is maintained.

General instructions
— General plant operation
— Systems and equipment
— Chemical/radiochemical control
— Training of personnel

Operating instructions
— Plant/system startup
— Plant/system shutdown
— Power operation and load changing
— Process monitoring
— Fuel handling
— Temporary arrangements

Maintenance instructions
— Plant/system release for main

tenance
— Maintenance instructions
— Systems/equipment calibration 

and testing
— Control of plant during maintenance 

(includes temporary arrangements)
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Description of. and cross reference 
to the procedure detailing the 
planning and performance o f  audits 
Details concerning the performance 
o f  quality assurance programme 
reviews and the updating o f  quality 
assurance programme documents 
Training and qualification o f  
personnel.

— Modifications affecting basic 
design

Periodic testing
— Safety testing programme and 

reporting
— Safety improvements

Housekeeping
— Maintenance o f  satisfactory 

environment

Plant security and visitor control
— Access to information and plant

Document control
— Registration, control and 

availability
Identification and traceability
— Physical marking and recording o f  

plant condition status
Receiving, handling and storage
— Control o f  consumables and 

replacements
Measuring and testing equipment
— Calibration o f  inspection and test 

devices
Non-conformance and dispositions
— Reporting and action 
Quality records
— Identification, filling and storage 
Auditing
— Planning and performance 
Corrective actions 
Procedures should be prepared to 
satisfy the requirements o f  the Safety 
Guide on Q A  during Operation o f  
Nuclear Power Plants (50-SG-QA5).

Emergency plans

Identify the appropriate instruc
tions and the sequence in which 
they are to be implemented for 
coping with emergency conditions.

-  Control o f  m odifications affecting 
basic design

Testing instructions
-  Periodic testing o f  safety devices
-  Re-introduction o f  plant/systems 

follow ing maintenance

Emergency instructions

-  Individual plant items/sub-systems
-  Use in conjunction with emergency 

plans

Modification control

Radiological control
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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. Items marked with an asterisk have been taken from the list o f definitions 
included in the approved Codes o f Practice published under the NUSS programme.
*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 opera
tional programmes and other applicable documents, and the effectiveness of 
implementation.

Disposition

An action to determine how a departure from specified requirements is to be 
handled or settled.

*Documentation

Recorded or pictorial information describing, defining, specifying, reporting 
or certifying activities, requirements, procedures or results related to Quality 
Assurance.

*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.1

^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.

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

A general term covering structures, systems, components, parts or materials.

*Non-conformance

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

♦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.

♦Quality Assurance

Planned and systematic actions necessary to provide adequate confidence 
that an Itenvor facility will perform satisfactorily in service.

♦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.

♦Records

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

Services

The performance by a Supplier of activities such as design, fabrication, 
Inspection, non-destructive Examination, repair or installation.

♦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.
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Supplier

An individual or organization under contract for furnishing Items or Services. 
This includes various levels or kinds of procurement, e.g. as undertaken by vendors, 
sellers, contractors, sub-contractors, fabricators and consultants.

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.

*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.

33

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



LIST OF PARTICIPANTS
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LIST OF
NUSS PROGRAMME TITLES

For the Safety Guides no plans exist to fill 
the gaps in the sequence o f numbers

Safety Series 
No.

Title Publication date 
of English version

1. Governmental organization

Code o f Practice
50-C-G Governmental organization for the

regulation of nuclear power plants

Safety Guides 
50-SG-G1

50-SG-G2

50-SG-G3

50-SG-G4

50-SG-G6

50-SG-G8

50-SG-G9

Qualifications and training of staff 
of the regulatory body for nuclear 
power plants

Information to be submitted in 
support of licensing applications 
for nuclear power plants

Conduct of regulatory review and 
assessment during the licensing 
process for nuclear power plants

Inspection and enforcement by the 
regulatory body for nuclear power 
plants

Preparedness of public authorities for 
emergencies at nuclear power plants

Licences for nuclear power plants: 
content, format and legal 
considerations

Regulations and guides for nuclear 
power plants

Published 1978

Published 1979

Published 1979

Published 1980

Published 1980

Published 1982

Published 1982
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Safety Series Title
No.

Publication date
of English version

Code o f Practice 
50-C-S

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-S8

50-SG-S9

50-SG-S10A

50-SG-S10B
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2. Siting

Safety in nuclear power plant siting

Earthquakes and associated topics in 
relation to nuclear power plant siting

Seismic analysis and testing of 
nuclear power plants

Atmospheric dispersion in 
nuclear power plant siting

Site selection and evaluation for 
nuclear power plants with respect 
to population distribution

External 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: 
hydrogeological aspects

Safety aspects of the foundations 
of nuclear power plants

Site survey for nuclear power plants

Design basis flood for nuclear 
power plants on river sites

Design basis flood for nuclear 
power plants on coastal sites

Published 1978

Published 1979 

Published 1979 

Published 1980 

Published 1980

Published 1981

Published 1983 

Published 1983
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Safety Series Title
No.

Publication date
o f English version

50-SG-S11A

50-SG-S1 IB 

50-SG-S12

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

Extreme meteorological events in Published 1981
nuclear power plant siting, 
excluding tropical cyclones

Design basis tropical cyclone Published 1984
for nuclear power plants

Radiation protection aspects of 
nuclear power plant siting

3. Design

Design for safety of nuclear power Published 1978 
plants

Safety functions and component Published 1979
classification for BWR, PWR and PTR

Fire protection in nuclear power Published 1979
plants

Protection system and related Published 1980
features in nuclear power plants

Protection against internally Published 1980
generated missiles and then- 
secondary effects in nuclear 
power plants

External man-induced events in Published 1982
relation to nuclear power plant design

Ultimate heat sink and directly Published 1981
associated heat transport systems for 
nuclear power plants
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Safety Series Title
No.

Publication date
of English version

50-SG-D7 

50-SG-D8 

50-SG-D9 

50-SG-D10 

50-SG-D11 

50-SG-D 12 

50-SG-D 13 

50-SG-D 14

Code o f Practice 
50-C-0

Safety Guides 
50-SG-01

50-SG-02

Emergency power systems at Published 1982
nuclear power plants

Safety-related instrumentation and 
control systems for nuclear power plants

Design aspects of radiation 
protection for nuclear power plants

Fuel handling and storage systems 
in nuclear power plants

General design safety principles 
for nuclear power plants

Design of the reactor containment 
systems in nuclear power plants

Reactor cooling systems in 
nuclear power plants

Design for reactor core safety 
in nuclear power plants

4. Operation

Safety in nuclear power plant Published 1978
operation, including commissioning 
and decommissioning

Staffing of nuclear power plants Published 1979
and the recruitment, training and 
authorization of operating personnel

In-service inspection for nuclear Published 1980
power plants
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Safety Series Title
No.

Publication date
o f English version

50-SG-03

50-SG-04

50-SG-05

50-SG-06

50-SG-07

50-SG-08

50-SG-09

50-SG-010

50-SG-011

Code of Practice 
50-C-QA

Safety Guides 
50-SG-QA 1

Operational limits and conditions Published 1979
for nuclear power plants

Commissioning procedures for Published 1980
nuclear power plants

Radiation protection during Published 1983
operation of nuclear power plants

Preparedness of the operating Published 1982
organization (licensee) for emergencies 
at nuclear power plants

Maintenance of nuclear power plants Published 1982

Surveillance of items important to Published 1982
safety in nuclear power plants

Management of nuclear power 
plants for safe operation

Core management and fuel handling 
for nuclear power plants

Operational management of 
radioactive effluents and wastes 
arising in nuclear power plants

5. Quality assurance

Quality assurance for safety Published 1978
in nuclear power plants

Establishing the quality assurance Published 1984 
programme for a nuclear power 
plant project
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Safety Series Title
No.

Publication date
of English version

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

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 
construction 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 procurement, 
design and manufacture of nuclear 
fuel assemblies

Published 1979 

Published 1979

Published 1981 

Published 1981 

Published 1981 

Published 1983 

Published 1981 

Published 1980 

Published 1983
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