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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 of a nuclear power plant will be 
required to follow those parts of the Codes of 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 of 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 of ensuring an adequate and safe supply of energy for coming 
generations, and thereby contributing to their well-being and standard of life, is a 
matter of 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 of 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.l. 
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 of 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 of experts from Member States, was created for each of the topics 
covered by the Codes of Practice.
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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 working 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 of Governors for approval before final 
publication.

The five Codes of 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 of the relevant Codes 
of 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 of 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.
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When an appendix is included it is considered to be an integral part of the 
document and to have the same status as that assigned to the main text of 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 of additional bibliographical material may in some cases be 
available at the Agency.

A list of 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 of Practice and Safety Guides be taken into 
account.

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

The titles are given in the Provisional List of NUSS Programme Titles printed at 
the end of this Guide, together with information about their publication date. 
Instructions on how to order them will be found on the last page of this Guide.

NOTE

Safety Series No. 50-C-0 Safety Series No. 50-SG-QA2 
Safety Series No. 50-SG-QA3 
Safety Series No. 50-SG-QA4 
Safety Series No. 50-SG-QA6 
Safety Series No. 50-SG-QA7 
Safety Series No. 50-SG-QA8 
Safety Series No. 50-SG-QA10

Safety Series No. 50-SG-01 
Safety Series No. 50-SG-02 
Safety Series No. 50-SG-04 
Safety Series No. 50-SG-07 
Safety Series No. 50-SG-08 
Safety Series No. 50-C-QA
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1. INTRODUCTION

1.1. General

The IAEA Code of Practice on Quality Assurance for Safety in Nuclear Power 
Plants and the IAEA Code of Practice on Safety in Nuclear Power Plant Operation, 
hereinafter respectively referred to as the Quality Assurance Code and the 
Operation Code, contain requirements for quality assurance and administrative 
control during commissioning, operation and decommissioning of a nuclear power 
plant. This Safety Guide supplements those requirements and recommendations 
and describes practices to implement the appropriate requirements of the two 
Codes. These practices are referred to as the quality assurance programme, or the 
programme.

Like the Codes, the present Guide was prepared as part of the IAEA’s 
programme, referred to as the NUSS programme, for establishing Codes of 
Practice and Safety Guides relating to land-based stationary thermal neutron 
power plants.

The broad term “quality assurance”, as it applies to operation of nuclear 
power plants, includes all those planned and systematic actions necessary to 
assure plant operation in accordance with specified requirements. These actions 
are carried out both by the personnel who perform the work, and by individuals 
or groups who are assigned the task of verifying the completeness and adequacy 
of the work. Administrative activities intended to achieve quality assurance are 
a formalization of parts of the administrative controls pertinent to good 
management practice.

Management systems, associated procedures, and organizational structure 
shall be established, and any necessary approvals shall be obtained, before the 
start of activities. Provisions shall be made for an orderly transition of control 
from the design and construction to the commissioning and operation. The 
detailed programme for decommissioning shall be established prior to transition 
from operation of the plant to decommissioning.

1.2. Scope

This Safety Guide provides requirements and recommendations for the 
establishment and implementation of quality assurance for activities important 
to safety during commissioning, operation and decommissioning of a nuclear 
power plant, hereinafter referred to in this Guide as the operation phase or 
operation. It applies to activities such as: operating, inspecting, testing, 
commissioning, refuelling, maintaining, repairing, modifying and eventual shut
down and decommissioning of nuclear power plants. It applies also to associated 
activities related to safety, such as environmental monitoring and responses to 
emergencies.

1
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1.3. Responsibility

The organization responsible for establishment and implementation of the 
quality assurance programme during commissioning, operation and decommissioning 
of nuclear power plant shall be the operating organization. It has overall responsi
bility for safe operation of the nuclear power plant and shall be responsible for 
ensuring the establishment and implementation of all activities associated with 
the programme.. The operating organization may delegate to other organizations 
all or part of the work associated with the programme, but shall retain the 
responsibility for the effectiveness of the overall programme, without prejudice 
to the contractors’ obligations and/or legal responsibilities.

2. PROGRAMME DOCUMENTATION

2.1. General

The quality assurance programme for plant operation shall be documented 
in a programme description, and in procedures and instructions.

2.2. Programme description

The quality assurance programme may be described in a number of different 
documents. For example, operating procedures may be described in one manual, 
maintenance in a second, and administrative procedures in a third. It is not 
necessary that all such documents be compiled in one master document. However, 
a summary description with an index shall be compiled to identify all documents 
pertaining to the programme, and to reference them to the requirements of 
appropriate regulations, codes and standards. The programme description shall 
identify items and activities to which the programme applies and define the 
responsibilities of the various organizational units and groups for programme 
implementation.

2.3. Procedures and instructions
2.3.1. General

Activities affecting safety in nuclear power plants shall be prescribed by 
written procedures or instructions of a type appropriate to the circumstances 
and shall be accomplished in accordance with them. Procedures and instructions 
shall cover administrative as well as technical aspects of the programme and shall 
address separately operational states, accident conditions and emergency 
situations. They shall be unambiguous with regard to the required activities.
2
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Measures shall be established for issuance, dissemination, specific reviews 
and updating of these documents. Where circumstances necessitate issuing 
procedures or instructions which have short-term applicability, specific provisions 
shall be made for designating the period of applicability and for cancellation of 
the temporary procedures.

Administrative procedures and instructions should deal with such items as:
(1) Responsibilities, authority and lines of command for shift operating 

personnel
(2) Responsibilities of shift operating personnel for accomplishing turnover 

and relief, including completion of check-lists on which signatures of 
both oncoming and offgoing operating personnel are obtained, in order 
to verify that a review of system status has taken place

(3) Responsibility for and methods to be used, for additional verification 
of equipment and system status

(4) Collection, analysis and dissemination of information concerning 
operating experience with plant systems and components

(5) Designation of the boundaries of the control room and other working 
areas

(6) Methods of communication and transmission of data
(7) Filing of records
(8) Limitations on access to certain areas and equipment
(9) Reviews

(10) Shipping and receiving materials
(11) Responsibility for turnover of plant components, before and after 

maintenance and modifications
(12) Consideration of human factors, such as limiting operator working 

hours and requiring a certain number of operators at each duty station
(13) Reporting in-plant abnormal occurrences
(14) Collection, analysis and dissemination of available data based on 

abnormal operating experience, including experience in other plants; 
assignment of responsibility for taking corrective action needed as a 
result of such experience

(15) Limiting administrative duties of shift operating personnel to prevent 
such duties from detracting from operational responsibilities.

3

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



Technical procedures and/or instructions should deal with such items as:
(1) Operation
(2) Maintenance
(3) Refuelling
(4) Radiological protection
(5) Periodic and special tests.

2.3.2. Format and content o f  procedures

Each procedure and instruction shall be sufficiently detailed that a qualified 
individual can perform the required function without direct supervision, but it 
need not include a complete description of the system or plant process. The 
format may vary depending on the purpose of the document and the practices 
of the operating organization. As appropriate, the following elements shall be 
included:

(1) Title: A title descriptive of the activity, system or unit to which the 
procedure or instruction applies. It shall include an identification 
number, a revision number or date and an approval status.

(2) Applicability: A clear statement of the purpose for which the procedure 
or instruction is intended; (e.g. “for use during reactor or plant start-up”). 
If the title does not clearly indicate the purpose, a separate statement
of applicability, identifying the reasons for particular operations, shall 
be provided.

(3) References: References, as necessary for items such as drawings and 
other design documents, operational limits and conditions, and relevant 
operating and maintenance procedures. When the sequence of steps 
requires other tasks to be performed prior to or concurrent with a 
particular step within the procedure, references shall be identified 
within the body of the procedure.

(4) Prerequisites: Those independent actions or other activities which shall 
be completed, and plant conditions which shall exist, prior to use of 
the procedure or instruction. Prerequisites applicable only to certain 
sections of a procedure or an instruction shall also be identified. If 
special personnel qualification, special tools or instrumentation are 
necessary to accomplish the procedure, they shall be specified.

(5) Precautions: Precautions to alert the individual performing a task to 
important measures necessary to protect equipment, personnel, and 
the public, or to avoid an abnormal or emergency situation. It may 
be desirable to identify these in a separate section. Precautionary

4

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



notes applicable to specific steps in the procedure or instruction shall 
be included in the main body of the procedure or instruction and 
identified as such.

(6) Limitations and actions: Limitations on the parameters being 
controlled and appropriate corrective measures to return them to the 
normal control band. It may be convenient to specify limitations and 
set points in a separate section.

(7) Main body: Step-by-step requirements, in the degree of detail necessary 
for performing a function or task, including identification of any 
witness- or hold-points.

(8) Acceptance criteria: Quantitative and/or qualitative acceptance criteria 
for determining that important activities have been satisfactorily 
accomplished, including requirements for and methods of verification.

(9) Restoration: Step-by-step requirements, in the degree of detail 
necessary, for placing the equipment or system in the desired status 
following completion of the activity covered by the main body of 
the procedure.

(10) Check-off lists: When complex procedures or instructions are involved, 
check-off lists may be included as part of the procedure or instruction, 
or may be attached as appendices.

In addition to these ten elements, which apply to all procedures, the 
following additional elements apply to emergency procedures:

(11) Title: The title shall be descriptive of the emergency for which the 
procedure is provided.

(12) Symptoms: To aid in identifying an emergency, a list of symptoms, 
such as alarms, operating conditions and probable magnitudes of 
parameter changes, shall be included.

(13) Automatic actions: The automatic actions that will probably occur 
as a result of the emergency shall be identified.

(14) Immediate operator actions: Steps specifying immediate actions for 
operation of controls, or for confirmation of automatic actions that 
are required to stop the degradation of conditions and mitigate their 
consequences, shall be included.

(15) Subsequent operator actions: Steps shall be included to return the 
reactor to a normal condition, or to provide for a safe extended 
shutdown period under abnormal or emergency conditions.

5
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2 .3.3. Review, approval and verification

Each procedure and instruction shall be reviewed and approved, prior to 
initial use, at the appropriate level of the operating organization. The frequency 
of subsequent reviews shall be specified. This will depend on the type and 
complexity of the activity involved, on the length of time the specific plant has 
been in operation, and on the experience gained. Applicable procedures and 
instructions shall be reviewed following:

(1) an unusual occurrence at the plant, such as an accident, an unexpected 
transient, a significant operator error, or an equipment malfunction;

(2) occurrences at other nuclear power plants, if relevant information is 
available;

(3) any modification to a system;
(4) difficulty encountered in complying with the procedures or instructions.

Rules shall be established which require that the review be done by knowledgeable 
personnel other than the originators, and that the approval be given only by 
individuals authorized to do so.

Each procedure and instruction shall be verified prior to use. The verification 
process should ensure that supplier review has been obtained as appropriate, and 
that the steps of the procedure have been evaluated by such means as a walk
through of the procedure at the actual plant, or performance of the procedure 
on the power plant simulator used to train personnel for that plant. The suitability 
of plant operating procedures shall be checked to the maximum extent possible 
during the preoperational and initial start-up test programmes.

Changes shall be reviewed and approved by the organizations that performed 
the original review and approval, unless the operating organization designates 
another qualified organization.

To accommodate the possible need for changes in approved procedures 
when there is no time for the normal review and approval process, rules shall be 
established for assigning responsibility for rapid approval of such changes.

2.3.4. Temporary procedures and instructions

Temporary procedures and instructions may be issued during the operational 
phase: (1) to direct special operations during testing, refuelling, maintenance and 
modifications; (2) to provide guidance in unusual situations not within the scope 
of the normal procedures; (3) to ensure orderly and uniform operations for short 
periods when the plant, a system or a component of a system is performing in a 
manner not covered by existing detailed procedures or when any of these has

6
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been modified or extended in such a manner that portions of existing procedures 
do not apply.

Temporary procedures and instructions shall specify the period of time and 
specific plant configuration for which they may be used. These shall be subject 
to the review and approval processes prescribed in subsections 2.3.3 and 9.2 as 
applicable.

2.3.5. Adherence

Measures shall be established for the use of, and adherence to, procedures 
and instructions in all activities related to safety of the plant. For conditions not 
covered by approved detailed procedures, operations personnel shall be given 
written instructions to take action so as to protect public health and safety, and 
to minimize injuries to personnel and damage to the facility.

Guidance shall be provided to identify how procedures and instructions are 
to be implemented. For example, tasks shall be identified for which:

(1) The written procedure shall be at hand and be followed step by step 
while the task is being performed.

(2) The operator shall have committed the procedural steps to memory.
(3) There shall be verification that significant steps have been completed, 

and that the responsible persons have initialed or signed the check-off 
lists.

The types of procedures and instructions that shall be present and referred 
to directly include those developed for extensive or complex jobs where reliance 
on memory cannot be trusted, e.g. reactor start-up, or for tasks which are 
infrequently performed. Those procedures which should be committed to 
memory include, for example, steps to be taken in response to emergency 
situations. Examples of procedures requiring verification are start-up and 
shutdown procedures.

Copies of all procedures shall be available to appropriate members of the 
plant staff at their duty stations. If documentation of an action is required, the 
necessary data shall be recorded as the task is performed.

3. ORGANIZATION

The operating organization shall define the responsibility of the various 
parts of the organization with respect to the establishment, the implementation 
and verification of the effectiveness of the programme. The operating organization 
shall provide suitably qualified and trained personnel for activities affecting 
quality during the operation of the plant. Appropriate qualification and training
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requirements shall be established, as described in the Safety Guide on Staffing 
of Nuclear Power Plants and Recruitment, Training and Authorization of 
Operating Personnel (IAEA Safety Series No. 50-SG-01). Verification of effective 
implementation of the programme shall be performed by designated individuals 
or groups, within or outside the operating organization, who are knowledgeable 
and experienced in nuclear power plant operation and quality assurance. Specific 
lines for communication and for reporting to appropriate levels of the operating 
organization management shall be defined. The individuals performing verification 
shall not be those who have direct responsibility for performing the activity. 
Further information related to quality assurance organization for operation is 
included in the Safety Guide on Quality Assurance Organization for Nuclear 
Power Plants (IAEA Safety Series No. 50-SG-QA7).

The station superintendent shall have overall responsibility for the execution 
of the programme at the plant.

Appropriately qualified individuals or groups who are not directly involved 
in the day-to-day operation of the plant shall be assigned the responsibility to 
review important activities and changes during operation. Subsection 9.2 of this 
Safety Guide gives details on independent review.

When activities are performed by off-site personnel, their responsibilities 
shall be clearly defined. Such activities may include:

(1) special training of personnel
(2) design of plant modifications
(3) procurement and supply of items and services.

4. DOCUMENT AND RECORDS CONTROL

4.1. Documents

Documents essential to the performance and verification of the work, such 
as procedures and instructions prepared, utilized or obtained during the 
commissioning, operating and decommissioning phases, shall be controlled.
This control shall incorporate the following functions:

(1) Receipt and processing of required documents from external sources 
such as regulatory bodies, suppliers and constructors, and various other 
groups within the operating organization.

(2) Establishment of a system for filing and retrieval.
(3) Instructions for updating or modifying documents.
(4) Designation of those documents which specify mandatory procedures, 

and those which are for reference only.
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(5) Identification and preservation of record copies of superseded 
documents.

(6) Designation of the organization levels, and the qualifications of the 
individuals authorized to issue and approve documents.

(7) Procedures for document distribution.

4.2. Records

For information on the handling of quality assurance records, the reader is 
referred to the Safety Guide on Quality Assurance Records System (IAEA 
Safety Series No. 50-SG-QA2).

5. OPERATION CONTROL

The requirements and recommendations for controlling the commissioning, 
operation and decommissioning of nuclear power plants, including maintenance 
and modifications, are contained in the Operation Code and its associated Safety 
Guides. Section 4 of the Provisional List of NUSS Programme Titles, printed at 
the end of this Guide, lists all the Guides in the Operation series.

In addition, the other Safety Guides in the Quality Assurance series contain 
requirements and recommendations concerning design, manufacture and construction- 
related activities associated with maintenance and modification. For those 
activities occurring during operation that are comparable in nature and extent 
to activities occurring during initial plant design and construction, the reader is 
referred to the following Guides:

(1) Quality Assurance During Site Construction of Nuclear Power Plants 
(IAEA Safety Series No. 50-SG-QA4)

(2) Quality Assurance in the Design of Nuclear Power Plants (IAEA Safety 
Series No. 50-SG-QA6)

(3) Quality Assurance in the Manufacture of Items for Nuclear Power 
Plants (IAEA Safety Series No. 50-SG-QA8).

Provisions shall be included in the relevant plant procedures or in special 
instructions to ensure that there is adequate communication of information 
between:

(1) Personnel within the shift
(2) One operating shift and another
(3) Each operating shift and management
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(4) The operating shift and maintenance and other services
(5) On-site and off-site organizations
(6) The operating organization and any on-site construction groups.
As appropriate, the information communicated shall outline plant status, 

particularly abnormalities, unfinished work and temporary modifications. The 
relevant procedures and instructions shall specify methods of transferring 
responsibility between groups (for example by work permits for release of items 
for maintenance, testing or inspection), and shall outline methods of obtaining 
services (for example radiological, reactor physics or chemistry services).

In addition to operating and maintenance procedures, there shall be general 
procedures with respect to site services having relevance to safety, such as: fire 
prevention and control; storage of materials; controls to prevent damage to, 
contamination of or introduction of foreign materials into safety-related systems; 
and disposal of combustible waste.

6. PROCUREMENT,
MATERIAL CONTROL AND STORAGE

6.1. Procurement

For information on the handling of procurement activities during commis
sioning, operation and decommissioning, the reader is referred to the Safety 
Guide on Quality Assurance in the Procurement of Items and Services for Nuclear 
Power Plants (IAEA Safety Series No. 50-SG-QA3).

It may not always be possible to purchase replacement items that meet 
the same specifications and codes that applied to the original item, or with the 
same procurement controls. Sometimes the original quality requirements cannot 
be clearly determined. In such cases, the items shall be purchased to requirements 
equivalent either to those specified for the original equipment, or to those 
specified by a properly reviewed and approved revision of these requirements.
If the original item or part was procured without specifically identified quality 
assurance requirements, then spare and replacement parts may be similarly 
procured. However, care shall be exercised to ensure performance at least 
equivalent to that of the original item. In those cases where the quality require
ments for the original item cannot be determined, an engineering evaluation shall 
be conducted by qualified individuals to establish requirements and controls.
This evaluation shall take into account interfaces and interchangeability, and 
shall ensure that safety functions are not adversely affected and that they are in 
accordance with applicable regulatory or code requirements. The results of this 
evaluation shall be documented.

10

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



6.2. Material control and storage

Procedures shall be prepared and implemented for the identification, control 
and storage of materials, parts and components, throughout the operation phase 
of the plant; and for their formal issue, use and return.

Procedures shall be prepared, as necessary, for preservation and packaging 
to be applied during storage of any items subject to deterioration in storage 
through exposure to air, moisture and other environmental factors. Adequate 
storage facilities shall be provided, as necessary, to segregate and protect material, 
parts or components prior to their use. Stock-rooms and storage areas shall be 
controlled so as to prevent the removal or replacement of material without 
appropriate documentation and authorization.

7. INSPECTION AND TESTING

7.1. General

Testing and inspection programmes for commissioning, operation and 
decommissioning shall follow the applicable requirements of sections 4 
(Commissioning) and 7 (Maintenance, Testing, Examination and Inspection ) of 
the Operation Code, and Section 9 (Inspection and Test Control) of the Quality 
Assurance Code.

7.2. Scheduling

Test and inspection schedules shall be prepared, and the status of tests and 
inspections shall be identified. It is recommended that an overall master 
surveillance schedule be prepared and maintained up to date, reflecting the 
status of all planned in-plant surveillance, tests and inspections. Since tests and 
inspections may have an impact on operating or maintenance programmes, 
overall and co-ordinated planning should be carried out. Schedules for inspections 
and tests should reflect the earliest and latest dates when they may be carried out. 
Controls shall be established to govern continued operation and to authorize 
rescheduling of inspections or tests that are not performed in accordance with 
the original schedule.

7.3. Inspection

7.3.1. Routine operations

Verification inspections associated with operation and maintenance, and 
certain technical service activities routinely assigned to the on-site operating
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organization shall be performed by an appropriately qualified individual other 
than the one who performed the activity. The inspector may be a member of 
the same organizational unit. A supervisor may serve as the inspector, if he did 
not personally participate in or supervise the work activity.

For inspection related to modifications and non-routine maintenance, the 
reader is referred to relevant IAEA Codes and Safety Guides, as indicated in 
section 5 of this Guide.

7.3.2. In-service inspection

For information concerning in-service inspection activities, the reader is 
referred to the Safety Guide on In-Service Inspection for Nuclear Power Plants 
(IAEA Safety Series No. 50-SG-02).

7.4. Testing

The test programme shall cover all tests required by sections 4 and 7 of the 
Operation Code, including:

(1) Tests during the commissioning period to demonstrate that performance 
of plant systems is in accordance with design intent, and that the co
ordinated operation of all plant systems is satisfactory.

(2) Tests during the initial operational phase: (a) to demonstrate the 
performance of systems that could not be tested prior to operation;
(b) to confirm those physical parameters and physical characteristics 
that need to be known, but which could not have been accurately 
predicted; and (c) to confirm that plant behaviour conforms to 
applicable safety requirements.

(3) Surveillance tests during the operational phase to ensure that failures
or substandard performance do not remain undetected, and that the 1 
required reliability of safety-related systems is maintained.

(4) Tests during the operational phase to demonstrate satisfactory performance 
following plant maintenance, modifications or procedural changes.

For additional information on testing, the reader is referred to the Safety 
Guides on Commissioning Procedures for Nuclear Power Plants (IAEA Safety 
Series No. 50-SG-04), Maintenance of Nuclear Power Plants (IAEA Safety Series 
No. 50-SG-07), and Standard Tests of Important Systems and Components in 
Nuclear Power Plants (IAEA Safety Series No. 50-SG-08).
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7.5. Inspection and test procedures and reports

Inspection and test procedures shall be documented, and shall conform to 
the general provisions of section 2 of this Guide. They shall contain:

(1) A description of objectives
(2) The acceptance criteria that will be used to evaluate the results
(3) Prerequisites for performing the tests or inspections, including any 

special provisions necessary to simulate normal or abnormal operating 
conditions

(4) Limiting conditions
(5) Specifications for test or inspection actions
(6) A description of any special equipment or calibrations necessary to 

conduct the test or inspection
(7) Instructions for restoring equipment and systems to service.

Test and inspection results shall be documented and evaluated by a responsible 
authority to ensure that all requirements have been satisfied.

Where tests and inspections are to be witnessed, the procedure shall identify 
hold-points in the sequence to permit witnessing. The procedure shall require 
appropriate approval for the work to continue beyond the designated hold-point. 
The test and inspection procedures shall require recording of the data, including 
as-found conditions, corrective actions performed, if any, and as-left conditions; 
and identification of those performing the tests or inspections.

7.6. Instrument calibration and test procedures

Procedures shall be provided for periodic calibration and testing of safety- 
related instrumentation and control systems, and for ensuring measurement 
accuracy adequate to keep safety-related parameters within operational and 
safety limits. Procedures shall also be provided for periodic calibration of 
measuring and test equipment used for testing these systems. These procedures 
shall conform to the general provisions of section 2.3 of this Guide.

The method and interval of calibration for each installed instrument and 
control device shall be defined; they shall be based on the type of equipment, 
stability and reliability characteristics, required accuracies and other conditions 
affecting calibration. When deviations beyond prescribed limits are detected, an 
evaluation shall be made of the validity of previous measurements and tests in 
which those instruments were used, and acceptance of tested items shall be 
reassessed.

13

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



8. CORRECTIVE ACTIONS

The requirements of section 11 of the Quality Assurance Code shall be 
applied to all aspects of the programme. Information to be reviewed for corrective 
actions includes such items as:

(1) Violations of procedures
(2) Non-conformances, and equipment failures
(3) Programme deficiencies discovered through audit or review
(4) Violation of radiation exposure or release limits, or situations which 

might lead to such violation
(5) Other abnormal occurrences.

9. REVIEWS AND AUDITS

9.1. Reviews by plant management

In order to keep abreast of general plant conditions and to verify that the 
day-to-day operating activities are conducted safely and in accordance with 
applicable administrative controls, the plant management shall ensure that the 
normal duties of plant supervisory personnel include timely and continuing 
monitoring of operating activities. This monitoring is considered to be an 
integral part of the routine supervisory function and is important to the safety 
of plant operation.

The plant management shall perform formal reviews periodically and as 
situations demand, to evaluate plant operations and documentation, to examine 
deficiencies, to evaluate corrective actions and to plan future activities. The 
important elements of the reviews shall be documented.

9.2. Independent review

A system of independent review shall be established, which uses appropriately 
qualified personnel not directly involved in the day-to-day operation of the plant 
to review important activities and changes during operation. These personnel 
shall have access to all information necessary to perform the review.

Items subject to this independent review should include:
(1) Significant changes to safety-related procedures
(2) Proposed plant modifications which involve:

(a) changes in operational limits and conditions
(b) changes in the previously approved design intent
(c) an unreviewed safety question
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(3) Reports of abnormal occurrences and significant equipment failures
(4) Audit reports
(5) Any other matter involving safe operation of the nuclear power plant 

which an independent reviewer deems appropriate for consideration, or which 
is referred to the independent reviewers by the operating organization or other 
organizational units.

9.3. Audits

A comprehensive system of planned and documented audits shall be carried 
out to verify the implementation and effectiveness of the quality assurance 
programme. Audits of selected aspects shall be performed with a frequency 
commensurate with their safety significance. An audit of all safety-related 
functions should be completed within a period of 2 years.

Audits shall include, as a minimum, verification of compliance and effective
ness of implementation of: internal rules, procedures (e.g. operation, procurement, 
maintenance, modification, refuelling, surveillance, test, security and radiation 
exposure control procedures and the emergency plan); regulations and licence 
provisions; programmes for training and retraining; qualification and performance 
of operating staff; corrective actions taken following abnormal occurrences; and 
record keeping. Audits should also determine the adequacy of plant management 
and of independent technical review activities. Written reports of audits shall be 
submitted to appropriate levels of management, including those having 
responsibility in the area audited.

Audits shall be planned, performed and reported in conformance with 
provisions of the Safety Guide on Quality Assurance Auditing for Nuclear Power 
Plants (IAEA Safety Series No. 50-SG-QA10).
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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 Exam ination 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 Item or 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.

Repair

The process of restoring a non-conforming Item to a condition such that 
the capability of.this Item to function reliably and safely is unimpaired, even 
though that item still may not conform to the prior Specification.

Rework
The process by which a non-conforming Item is made to conform to a prior 

specified requirement by completion, remachining, reassembling or other 
corrective means.
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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.

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.

*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.

19

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

WORKING GROUP

Dates of meetings: 11 to 15 July 1977, 3 to 7 October 1977 

Consultants

B urtheret, J.

Simons, H.K.

Bernsen, S. A.

IAEA staff member 

Raisic, N.

France

United Kingdom 

United States of America

Scientific Secretary (Quality Assurance)

TECHNICAL REVIEW COMMITTEE (TRC) -  QUALITY ASSURANCE
i

Dates of meetings: 3 to 7 October 1977, 13 to 17 February 1978, 26 to 30 March 
1979, 2 to 6 June 1980

Members and alternates participating in the meetings 

Thomas, R.A. (Chairman)

Havel, S.
K outsky, J.

Dive, P.
Vaujour, J.A.

Stobel, W.

Balaram am oorthy, K. 
K ulkam i, P.G.

Maniori, D.

A ndo, Y.
Y oneda, Y.
Himeno, T.

Canada

Czechoslovakia

France

G ermany, Federal Republic of

India

Italy

Japan (see also overleaf)

21

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



M oriyama, A. 
Tom ono, K. 
Yoshikawa, Y. 
Tanim ura, K.

Baschek, H. 
Sandona, E.

Fowler, J.L. 
Phillips, C.A.G.

Japan (continued)

Switzerland

U nited Kingdom 

Morrison, W.M. United States of America

Participants from international organizations

Buyers, R. International Organization for StandardizationSalmons, B.

SENIOR ADVISORY GROUP

Dates of meetings: 18 to 22 June 1979, 8 to 12 December 1980 
Members and alternates participating in the meetings

Hurst, D. (Chairman)

Beninson, D. 
Paganini, C.

Beranek, J.

Messiah, A.

Franzen, L.F.

Dastidar, P.R. 
Ganguly, A.K.

Suguri, S.

Sanchez, I.
Velez, C.

Zuber, J.F.

Gausden, R.A.

Minogue, R.B. 
Sm ith, R.

Canada

Argentina

Czechoslovakia

France

Germany, Federal Republic of

India

Japan

Mexico

Switzerland 

United Kingdom

U nited States of America

22

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



Participants from  international organizations
Pele, J.P.

Burkhardt, W.

Nilson, R.

Komarov, E.

IAEA staff members 

Konstantinov, L.V. 

Raisic, N.

Iansiti, E.

Commission of the European Communities 

Council for Mutual Economic Assistance 

International Organization for Standardization 

World Health Organization

Scientific Co-ordinator

Scientific Secretary (Quality Assurance)

Scientific Secretary (Senior Advisory Group)

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/



PROVISIONAL LIST 
OF NUSS PROGRAMME TITLES

Safety Series 
No.

Provisional title Publication date 
of English version

Code o f  Practice 
50-C-G

Safety Guides 
50-SG-G1

1. Governmental organization

Governmental organization for the Published 1978 
regulation of nuclear power plants

Qualifications and training of staff Published 1979 
of the regulatory body for nuclear 
power plants

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

50-SG-G3 Conduct of regulatory review and Published 1980
assessment during the licensing 
process for nuclear power plants

50-SG-G4 Inspection and enforcement by the Published 1980
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

50-SG-G9 Establishment of regulations and
guides by the regulatory body for 
nuclear power plants, and their 
purpose
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Safety Series Provisional title
No.

Publication date
of English version

Code o f  Practice 
50-C-S

Safety Guides 
50-SG-S 1

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

2. Siting

Safety in nuclear power plant siting Published 1978

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
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 1979

Published 1979 

Published 1980 

Published 1980

Published 1981
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Safety Series Provisional title
No.

Publication date
of English version

Safety Guides (cont.)
50-SG-S11A Extreme meteorological events in

nuclear power plant siting, 
excluding tropical cyclones

50-SG-S11B Design basis tropical cyclone
for nuclear power plants

50-SG-S12 Radiological protection aspects of
nuclear power plant siting

3. Design

Code o f  Practice 
50-C-D Design for safety of nuclear power 

plants
Published 1978

Safety Guides 

50-SG-D 1

50-SG-D2 

50-SG-D 3 

50-SG-D4

50-SG-D5

50-SG-D6

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 their 
secondary effects in nuclear 
power plants
Man-induced events in relation to 
nuclear power plant design
Ultimate heat sink and directly Published 1981
associated heat transport systems for 
nuclear power plants

27

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



Safety Series Provisional title
No.

Publication date
of English version

Safety Guides (cont.)
50-SG-D7 Emergency power systems at

nuclear power plants
50-SG-D8 Instrumentation and control of

nuclear power plants
50-SG-D9 Design aspects of radiological

protection for nuclear power 
plants

50-SG-D10 Fuel handling and storage systems
in nuclear power plants

50-SG-D11 General design safety principles
for nuclear power plants

50-SG-D12 Design of the reactor containment
system in nuclear power plants

50-SG-D13 Reactor cooling systems in
nuclear power plants

50-SG-D14 Design for reactor core safety
in nuclear power plants

4. Operation

Code o f  Practice

50-C-0 Safety in nuclear power plant Published 1978
operation, including commissioning 
and decommissioning

Safety Guides
50-SG-01 Staffing of nuclear power plants Published 1979

and recruitment, training and 
authorization of operating personnel
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Safety Series Provisional title
No.

Publication date
of English version

Safety Guides (cont.) 

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 Surveillance of items important to

safety in nuclear power plants
50-SG-09 Management of nuclear power

plants for safe operation
50-SG-010 Core management, fuel handling

and associated services for 
nuclear power plants

50-SG-011 Operational management of
radioactive effluents and wastes 
arising in nuclear power plants

Published 1980 

Published 1979 

Published 1980

5. Quality assurance

Code o f  Practice

50-C-QA Quality assurance for safety Published 1978
in nuclear power plants
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Safety Series Provisional title
No.

Publication date
of English version

Safety Guides 
50-SG-QA 1

50-SG-QA2

50-SG-QA3

50-SG-QA4

50-SG-QA5

50-SG-QA6

50-SG-QA7

50-SG-QA8

50-SG-QA 10

50-SG-QA 11

Preparation of the quality assurance 
programme for nuclear power plants
Quality assurance records system for Published 1979 
nuclear power plants
Quality assurance in the procurement Published 1979 
of items and services for nuclear 
power plants
Quality assurance during site Published 1981
construction of nuclear power plants
Quality assurance during operation of Published 1981 
nuclear power plants
Quality assurance in the design of Published 1981
nuclear power plants
Quality assurance organization for 
nuclear power plants
Quality assurance in the manufacture Published 1981
of items for nuclear power plants
Quality assurance auditing for Published 1980
nuclear power plants
Quality assurance in the procurement, 
design and manufacture of nuclear 
fuel assemblies
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