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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.

This publication is no longer valid 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



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 worjdng 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.

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-QA1 

Safety Series No. 50-SG-QA2 

Safety Series No. 50-SG-QA 3  

Safety Series No. 50-SG-QA 7 

Safety Series No. 50-SG-QA10

The titles are given in the Provisional 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. GENERAL PROVISIONS

1.1. Introduction

The IAEA Code of Practice on Quality Assurance for Safety in Nuclear 

Power Plants (IAEA Safety Series No. 50-C-QA) has determined the need for 

establishing and implementing effective quality assurance programmes in the 

manufacture of nuclear power plant items important to safety. In the discussion 

of these quality assurance requirements it is recognized that many manufacturers 

and a wide range of sizes and complexity of items are involved. Product quality 

is of concern whether the item is a large reactor vessel, an electronic diode, or a 

simple hold-down fastener. The sophistication of the quality assurance programme 

will vary considerably according to the item produced. The most important 

factor to be considered in determining the extent of quality assurance efforts is 

the effect on safety of an error in service or the malfunction or failure of an item. 

Other factors for consideration include the following:

(1) The complexity or uniqueness of the item

(2) The degree of standardization of the item

(3) The need for special controls, administrative measures, and surveillance 

over processes, methods and equipment

(4 ) The degree to which compliance with design requirements can be 

demonstrated by inspection and test

(5) The quality history

(6) The accessibility of the item, after installation in the plant, for 

maintenance, in-service inspection and replacement (both the physical 

aspects and the environment of the item are to be taken into account).

1.2. Scope

This Safety Guide provides requirements and recommendations related to 

the establishment and implementation of a quality assurance programme for 

those organizations involved in the manufacture of items affecting the safety of 

nuclear power plants.

The quality-assurance-related functions of a manufacturer may include 

activities such as designing, purchasing, fabricating, handling, shipping, storing, 

cleaning, inspecting, testing, modifying, repairing and maintaining.

It is not the aim of the present Guide, which supplements the above- 

mentioned Code of Practice, to provide rules related to the quality assurance 

programme for the design of items. Manufacturers that generate designs shall 

follow the requirements and recommendations contained in the Safety Guide on 

Quality Assurance in the Design of Nuclear Power Plants (IAEA Safety Series 

No. 50-SG-QA6).

1
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All these publications form part of the Agency’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. A Provisional 

List of NUSS Programme Titles will be found at the end of this publication.

1.3. Responsibility

It shall be the responsibility of each organization participating in the manu

facture of items affecting the safety of nuclear power plants, to provide for the 

establishment and implementation of the quality assurance programme, the level 

of which shall be commensurate with the importance of the manufactured items 

with respect to safety. Such a programme shall be established at the earliest 

time consistent with the schedule for accomplishing the activities. For further 

information on quality assurance programmes the reader is referred to the 

requirements and recommendations contained in the Safety Guide on Preparation 

of the Quality Assurance Programme for Nuclear Power Plants (IAEA Safety 

Series No. 50-SG-QA 1).

This responsibility shall be imposed through either a regulatory requirement, 

or a consequence of contractual arrangements with the purchaser of items 

affecting the safety of a nuclear power plant. The responsibility for the effective

ness of the overall quality assurance programme of the plant remains with the 

responsible organization (i.e. the organization having overall responsibility for 

the nuclear power plant) without prejudice to the manufacturer’s obligations 

and the legal requirements imposed on him.

2. ORGANIZATION

2.1. General

The Code of Practice on Quality Assurance for Safety in Nuclear Power 

Plants (IAEA Safety Series No. 50-C-QA) sets out the general framework for a 

quality assurance organization. For further guidance on this subject the reader is 

referred to the Safety Guide on Quality Assurance Organization for Nuclear 

Power Plants (IAEA Safety Series No. 50-SG-QA7).

The quality assurance organization within the manufacturing organization 

shall deal with the functions of ensuring effective execution of the quality

2
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assurance programme and of verifying, such as by inspection and audit, that 

the work has been correctly performed in accordance with documents and pre- 

established procedures. The persons performing these functions shall not have 

a direct responsibility in manufacturing and shall report at a level within the 

manufacturing organization that is suffficiently removed from direct involve

ment in the details of costing, scheduling and performing the work to ensure 

independent and objective execution of the quality assurance programme.

2.2. Manufacturing functions

Such functions as purchasing, planning, production and production control, 

that are performed by the manufacturing organization, shall be identified and 

their relationship with the quality assurance functions defined.

2.3. Qualification and training of personnel

2.3.1. Personnel qualifications

Persons performing work as well as those inspecting or otherwise verifying 

that work, including those who audit the quality assurance programme, shall be 

qualified. Where formal requirements for personnel qualifications are mandatory, 

the requirements shall be specified and documented and shall include the require

ment for requalification, at appropriate intervals, to retain proficiency. The 

accomplishment and maintenance of proficiency shall be marked by the issue of 

a written statement such as a certificate. For additional information related to 

the qualification of quality assurance personnel the reader is referred to the 

Safety Guide on Quality Assurance Organization for Nuclear Power Plants 

(IAEA Safety Series No. 50-SG-QA7).

2.3.2. Personnel training

A programme of training shall be established, maintained and documented 

to the extent necessary.

This programme shall provide for the training of personnel in order that they 

can achieve and maintain proficiency in the tasks involved. Training shall be given 

to personnel in such areas as major processes (e.g. welding, heat treatment, non

destructive examination (NDE)), product familiarity, special equipment, familiari

zation with the requirements and procedures of the quality assurance programme. 

Documented evidence of the training received by the personnel shall be mandatory 

where the issue of certificates of qualification is required.

3
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3. PLANNING OF THE MANUFACTURING PROCESS

3.1. Introduction

This Guide presupposes that the product to be manufactured is fully defined 

by drawings and specifications to the extent necessary before the start of the 

manufacturing planning.

3.2. Regulations, codes, standards and other requirements

The quality assurance programme shall provide for the review of procurement 

documents for the product to be manufactured to determine what regulations, 

codes, standards and other requirements are applicable during manufacture. 

Regulatory, technical and other requirements set forth in these documents shall 

be included, as appropriate, in drawings, specifications, quality plans, procedures 

and work instructions.

3.3. Pre-planning

During the initial planning phase for product manufacture, consideration 

shall be given to such factors as:

(1) The procurement of long-term delivery items.

(2) The amount of manufacturing such as forming, heat treating, partially 

machining or fabricating sub-assemblies, to be done by suppliers.

(3) The need for tests and inspections specified by the designers and also 

those deemed necessary by the manufacturer to control product quality.

(4) The need for clean conditions and other environmental controls to 

meet requirements and to achieve product quality. These controls may 

include dust-free or inert atmospheres, humidity controls, temperature 

controls, special water chemistry.

(5) The assembly of the equipment and shipment to the installation site, 

activities which can adversely affect the quality.

(6) The application of new techniques in manufacturing, inspection and 

testing.

3.4. Process qualification

With certain processes used in the manufacture of mechanical and electrical 

equipment, such as welding, heat treatment, NDE, electrical termination (e.g. 

crimping, wire wrapping) and impregnation of electrical insulation, the quality 

of the product requires heavy reliance to be placed on the skills o f the process
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operator; confidence in the conformance to requirements depends greatly on 

evidence generated during the process. Where prescribed by applicable codes, 

standards, specifications, criteria or other special requirements, processes shall 

be performed by qualified personnel using qualified procedures and equipment.

For processes not covered by available standards, or where the quality require

ments exceed the requirements of the existing standards, the necessary qualifica

tion of personnel, procedures or equipment shall be defined.

3.5. Quality planning

Measures shall be established and implemented for documenting manufacturing, 

inspection and test procedures to ensure conformance with specified requirements.

A desirable method of meeting this requirement is to develop for components 

and products at the earliest time consistent with the schedule for accomplishing 

the activities a quality plan, which should incorporate, as appropriate, a flow 

chart or sequential narrative listing of all processes, procedures, work instructions, 

tests and inspections to be performed in the manufacture and acceptance of 

components and products. If quality plans are used they shall indicate the 

manufacturer’s, regulatory body’s and/or the purchaser’s hold points; work shall 

not proceed beyond this point or points until the required action has been taken 

and the confirmatory documentation generated and accepted. Such plans should 

also show those optional witness points for which advance notification is 

mandatory.

There are several types of format for a quality plan e.g.

(1) Flow chart indicating inspection activities and their location in the 

production cycle

(2) Tabulated schedule indicating requirements for manufacture and 

inspection activities and quality records

(3) Tabulated schedule indicating requirements for manufacture and 

inspection activities and quality records with provision for noting 

stage acceptance.

An example of a list of information to be presented in a quality plan is 

given in Annex I.

Three examples of formats for a quality plan are provided in Annex II.

3.6. Procedures and work instructions

Procedures and work instructions shall be prepared for activities affecting 

the quality of a manufactured component or product.

These documents shall be written in such a way that their contents can be 

understood and properly applied by all relevant personnel, and shall include

5
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such controls as shop travellers, welding procedures, NDE procedures, clean 

condition and environmental control procedures. A typical example of a shop 

traveller is provided in Annex III.

Where special equipment such as tooling, jigs, fixtures or unique inspection 

gauges is required to aid the manufacturing process controls, these shall be 

properly qualified for use, and their application recognized in the relevant 

procedures or work instructions.

4. DOCUMENT CONTROL

The preparation, review, approval and issue of documents essential to the 

performance and verification of work, such as instructions, procedures and 

drawings, shall be subject to control. The manufacturer shall have a documented 

system for this control activity. Through the control system all individuals or 

organizations responsible for preparing, reviewing and issuing documents related 

to activities affecting quality shall be unambiguously identified. The system 

shall ensure that:

(1) Design documents, such as drawings and specifications, are reviewed, 

approved and where necessary authorized for use before their release 

for fabrication purposes.

(2) Complete and current lists of design documents are maintained which 

are applicable to the manufactured items, including relevant sub

contractor and supplier documents; the lists shall indicate all revisions 

and changes.

(3) Changes to approved design documents during the manufacturing phase 

are reviewed and approved by the same groups or organizations that 

were responsible for the original review and approval, unless other 

organizations with access to the original design information are 

designated.

(4) Quality plans, procedures and work instructions are reviewed and 

approved before issue and changed as necessary to incorporate contract 

or design changes. Changes to these documents shall be reviewed and 

approved by the organizations responsible for the review and approval 

of the original documents.

(5) Updated documents are distributed and maintained at specified locations; 

all obsolete documents are removed or marked in such a way as to 

prevent their inadvertent use.

(6) Documents required by external sources such as purchasers or regulatory 

bodies are prepared, processed and delivered.
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5. PROCUREMENT CONTROL

For control of the procurement of items and services required in the course 

of manufacturing processes, the reader is referred to the requirements and 

recommendations contained in the Safety Guide on Quality Assurance in the. 

Procurement of Items and Services for Nuclear Power Plants (IAEA Safety 

Series No. 50-SG-QA3).

6. IDENTIFICATION AND CONTROL 
OF MATERIALS, PARTS AND COMPONENTS

The manufacturer shall establish and implement a system for controlling 

identification of materials, parts and components. When such items are subjected 

to fabrication, processing or assembly operations, they shall be identified and 

controlled from receipt throughout the manufacturing, either by marking the 

items or by using related records traceable to the items as required.

When parts are stored as sub-components or sub-assemblies awaiting final 

assembly, care shall be taken to maintain identification. Materials and items 

that deteriorate rapidly with age shall be marked to indicate useful life limits.

7. INSPECTION AND TEST CONTROL

Throughout the manufacturing cycle, inspections and tests shall be performed 

in accordance with written procedures or work instructions, in sequential order, 

e.g. as set forth in a quality plan. The procedures or work instructions shall 

identify, as appropriate, the organization performing inspection and test, the 

inspection and test pre-requisites, the characteristics to be inspected or tested, 

the instruments or gauges to be used, the inspection or test sequence, any special 

environmental conditions required, and the acceptance or rejection criteria to be 

applied. Indirect methods of control by monitoring the processing methods, 

equipment and personnel shall be provided if the inspection of processed items 

is impossible or if additional monitoring of processes is required. Both inspections 

and process monitoring shall be provided when controls are inadequate without 

both.

The results of inspections and tests shall be recorded on suitable documents 

such as data sheets and checklists, and shall be traceable to the individual 

responsible and to items being inspected or tested. A typical example of an NDE 

report is provided in Annex IV.
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Inspection and test records shall be evaluated to confirm compliance with 

inspection and test requirements.

The manufacturer shall establish and implement a system whereby markings, 

travellers, stamps or other means are used to indicate the status of inspections 

and tests. The system shall ensure that only accepted materials and items are 

used.

8. CALIBRATION AND CONTROL OF 
MEASURING AND TEST EQUIPMENT

Procedures shall be prepared and implemented for the selection, identification 

and use of all measuring and test equipment used in determining conformance of 

the product to the acceptance criteria. These procedures shall include calibration 

requirements and recalibration frequency. Calibration shall be in accordance with 

specified limits of accuracy, and the standards shall be traceable to well recognized 

national or international standards. When this is not possible, acceptable technical 

support for the use of the chosen standards shall be prepared. Measures shall be 

established and implemented for the review and disposition of suspect materials 

when measuring and test equipment used are found to be out of calibration.

Control measures shall include provisions for identifying test equipment 

and for determining calibration status by equipment marking or on records 

traceable to the equipment, with measures to ensure that only calibrated 

equipment is used.

9. MANUFACTURING EQUIPMENT CONTROL

Procedures shall be prepared and implemented to ensure that manufacturing 

equipment is maintained as necessary to achieve the required product quality.

The frequency and amount of the periodic maintenance applied to any equipment 

shall be such that the equipment performance characteristics are held within 

specified limits.

10. HANDLING, STORAGE AND SHIPPING

10.1. Handling

General procedures shall be established to ensure adequate care in handling 

of items during receipt, manufacture, assembly and shipping. Where special

8
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precautions are required for reasons of, for example, weight, size, cleanliness, 

extreme temperature conditions or other environmental conditions, detailed 

procedures shall be established and implemented. All handling procedures shall 

take into account suppliers’ instructions. Handling equipment shall be inspected 

and tested periodically.

Cartons, containers, hoists, manipulators and transport vehicles, or other 

protective devices and handling equipment, shall be considered for use where 

handling operations are likely to cause damage. Operators/users of such equipment 

shall be qualified in their use either by experience or by training.

10.2. Storage

Procedures shall be prepared as necessary to cover the storage of items 

throughout the manufacturing processes in order to control the conditions for 

formal issue, use and return of these items in accordance with quality require

ments.

Procedures shall also be prepared, as necessary, to cover the preservation 

and packaging to be applied before, during and after manufacture, and to cover 

the inspection during storage of those items subject to deterioration in storage 

through exposure to air, moisture or other environmental conditions.

10.3. Shipping

Items being prepared for shipping shall be preserved and packaged adequately 

to prevent damage or deterioration. Packaging requirements shall provide for 

conditions that could affect the item in transit or upon arrival and storage at 

destination. The manufacturer shall, before shipping, check to ensure that:

(1) items to be shipped have met all specified quality assurance require

ments, and the necessary documents such as quality assurance records 

and shipping clearances are available

(2) items have been preserved and packaged in accordance with applicable 

specifications and procedures

(3) items and packaging have been properly identified as to content

(4) devices, as specified by the designer, have been provided to record 
conditions during shipment

(5) provisions including instructions for handling and storage during 

transit and after receipt at destination, and for the installation and 

use of items at the destination, are available as appropriate and their 

location is indicated.

An example of control measures for the shipment of items is provided in 

Annex V.
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11. NON-CONFORMANCE CONTROL

The manufacturer shall establish, implement and maintain procedures for 

control of materials, parts, components, systems or processes that do not conform 

to the specified requirements. The procedures shall provide for prompt recording, 

technical review and final disposition of the non-conforming items. These 

procedures shall include identification of the non-conforming items (e.g. physical 

segregation, tagging) to prevent inadvertent use.

A disposition of non-conforming items — accept without modification, 

reject, rework or repair — shall be performed and documented in accordance 

with written procedures. The responsibility for review and authority for 

disposition of non-conforming items shall be defined. Non-conforming items 

involving a deviation from procurement requirements which the manufacturer 

wishes to offer for acceptance shall be reported to the purchaser and when 

necessary to the competent authority.

The four terms used for the disposition of a non-conforming item have the 

following meaning:

Accept without Accept [the item] for its intended purpose when it can be

modification: established that the discrepancy will result in no conditions

adverse to quality.

Reject: Do not use [the item] for its intended purpose.

Rework: Process [the item] to ensure that it conforms to a prior

specified requirement by completion, remachining, 

reassembling or other corrective means.

Repair: Process [the item] to restore it to a condition such that its

capability to function reliably and safely is unimpaired, 

even though it still may not conform to the prior 

specification.

The manufacturer’s system shall record details of the non-conformance and 

its disposition. Repaired and reworked items shall be reinspected and retested.

A typical example of a non-conformance report is provided in Annex VI.

12. CORRECTIVE ACTION

The programme shall provide for appropriate action to be taken to ensure 

that conditions adverse to quality such as failures, malfunctions, deficiencies, 

deviations, as well as defective or incorrect material and equipment, are promptly
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identified and corrected. For significant conditions adverse to quality, the 

programme shall provide for the cause of such condition to be determined, and 

corrective action to be taken to preclude repetition. Corrective actions to 

preclude repetition may include, but need not be limited to, the following:

(1) Changes to designs, specifications, etc.

(2) Enforcement o f the requirements of procedures, work instructions, etc.

(3) Modification of current procedures or issue of new procedure.

(4) Withdrawal of defective equipment for maintenance or calibration.

(5) Retraining and requalification of personnel responsible for conditions 

adverse to quality.

The identification of the significant conditions adverse to quality, the cause of 

the conditions and the corrective actions taken shall be documented and reported 

to appropriate levels of management. Measures shall include the analysis of 

accumulated data to determine basic causes of conditions adverse to quality 

and quality trends.

13. QUALITY ASSURANCE RECORDS

Measures shall be established for generating, accumulating, filing, and 

reviewing the manufacturing, inspection and test records and internal audit 

reports necessary to provide objective evidence of the attainment of the required 

quality during manufacture and to provide data useful during the lifetime of the 

item.

For further information on quality assurance records, the reader is referred 

to the requirements and recommendations contained in the Safety Guide on 

Quality Assurance Records System for Nuclear Power Plants (IAEA Safety 

Series No. 50-SG-QA2).

14. AUDITS

Measures shall be established for planned and documented internal and 

external audits to be carried out by the manufacturer to verify compliance 

with all aspects of the quality assurance programme and to determine the 

programme effectiveness.

For further information on auditing, the reader is referred to the require

ments and recommendations contained in the Safety Guide on Quality 

Assurance Auditing for Nuclear Power Plants (IAEA Safety Series No. 50-SG-QA10).
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Annex I 
EXAMPLE OF A LIST OF INFORMATION 

TO BE PRESENTED IN A QUALITY PLAN

1. General information: Power plant name, name of component, customer, 

number of the document, etc.

2. Sequential listing, enumerated point by point, of manufacturing operations, 

inspections and tests. All items to be fabricated and inspected should be 

identified and referred to in the plan.

3. The procedure, work instruction, standard (or specific part, if appropriate) 

which shall be followed in respect of each manufacturing operation, 

inspection or test.

4. Identification of the organization (manufacturer, purchaser, independent 

inspection organization or others) performing inspections and tests.

5. When appropriate, identification of all hold points and witness points.

6. Type of records to be prepared for each inspection or test.
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Annex Ila

FORMAT FOR A QUALITY PLAN: EXAMPLE 1
(o n e  page  o n ly  is  s h o w n  he re )

M A N U F A C T U R E R :

QUALITY PLAN

C O N T R A C T  NO:
RB.03131/3

C O N T R A C T  N A M E :

C O N T R O L  C H E C K  C A T E G O R Y :
A-CUSTOM ER APPROVAL REQUIRED 
M - MANDATORY INSPECTION 
P -MANUFACTURER Q.C. CHECK 

BY PATROL

IT EM  D E SC R IP T IO N :

NUCLEAR VESSELS

P LA N  N U M B E R : 

R/QC/PLAN 4/05131/3.1

IN SP E C T IO N  A U T H O R IT IE S :  
a) MANUFACTURER QUALITY CONTROL

ISSU E:

3

R E V IS IO N :

C

D E S IG N & C O N S T R U C T IO N  C O D ES: c)
d>

D A TE:
16.2.77

IS SU E D  BY : 

R. E V A N S

C O N T R O L  C H E C K
C O N T R O L

C H E C K
C A T E G O R Y

R E Q U IR E M E N T R E C O R D S

RECEIPT OF MATERIAL M(a)
Ref: Divisional Procedure No.3.
All certified materials will be held until 
inspected and identified with the purchase 
order, specifications and test certificates

Test certificates 
for certified 
material to be 
included in 
final contract 
documentationMATERIAL ISSUE FOR 

MANUFACTURE
M(a)

Ref: Divisional Procedure No.3.
All certified material will be examined to 
ensure that the requisitioned material is 
correct and properly identified

THERMAL CUTTING P Ref: Engineering Procedure No. EP/MAN/2 
Inspect to R/QC/EI/62 Internal

ROLLING M(a)(b) Customer to witness the rolling o f  each body 
shell.
Inspect to R/QC/EI/64 Internal

INSPECTION OF FIT UP 
PRIOR TO WELDING

M(a)(b) Main seam fit ups to be inspected by Customer. 
All other fit ups inspected by Manufacturer’s 
Q.C. only. Internal

N.D.T. o f  WELD PREPS NONE

INSPECT OF CHIPBACK M(a) All chipbacks shall be examined 
Inspect to R/QC/EI/71 Internal

WELDER
QUALIFICATION

A Welders will be qualified to BS. 1515 Pt. 1: 1965 
for Carbon Steel welding.
Welders to weld Stainless Steel will be 
determined by the Welding Department Internal

PROCEDURE AND 

PRODUCTION 

WELD TESTS

M(aXb) Procedure and production tests required in 
accordance with Manufacturing Specification 
No. M 1085.
N.D.T. o f  test plates to be identical to that 
o f  joint represented.
Inspection o f  testplate’s:
(i) Fit up prior to welding.
(ii) Prior to sectioning.
(iii) Witness testing.

NO PRODUCTION WELDING TO BE 
CARRIED OUT UNTIL RELEVANT 
PROCEDURE TESTS ARE SATISFACTORY. 
NO CIRCUMFERENTIAL SEAM WELDING 
TO BE CARRIED OUT UNTIL LONGI
TUDINAL SEAM PRODUCTION TESTS 
ARE SATISFACTORY;

Mechanical test 
reports to be 
included in 
final contract 
documentation
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Annex lib

FORMAT FOR A QUALITY PLAN: EXAMPLE 2
(three pages only are shown here; some blocks 

are left em pty to preserve the anonym ity o f the 

originator; the entries for some blocks are obvious)

N U C LEA R  C O M P O N E N T  D E P A R T M E N T

ATTACHMENTS

DOCUMENT ID. No. IPP.33.07
REV. 1 DATED. 12.09.75

TITLE OF DOCUMENT.
INSPECTION POINT PROCRAK FOR 
COURSE 8 FABRICATION

TYPE OF DOCUMENT.

REPLACES DOC. No.
FOR CLIENT'S 
CONVENIENCE

PROJECT. R.P.V. fo r  VIII Hue.Power Plant

BTL CONTRACT 70026

BUYER

REVISION RECORD

REVISED PER Coaplete rese t. 

SHEETS AFFECTED

REVISION IDENTIFIED WITH

REV DATE S T A T U S

0 30.06.75

COMMENTS

RESPONS.
ENG. —  C. ..

ISSUED BY-p^ /  DATE SHEET N*
z.i&tr.iS&rt.A' CONT. ON SH. N*
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Q u a l i t y  C o n t r o l
I N S P E C T I O N  P O I N T  P R O G R A M No. IPP.33.0? Rev. 1

S k e t c h

S u b j e c t

Couree 8 fabrication

-P late 8 bending and preparing o f  ohamfers fo r  longitudinal m id ; 
-Welding o f  LW8 I
—CW78 and CW89 Meld ohajnfers preparation.

BT Contract; 70026 

Project: VIII Nuc.Power Planl

Component: n.p.V.

Buyer:

W i t n e s s  C o d e

P: w itness- no certif.required

C :  w itness- a certif.is required

E : witness Is optional

O: hold point- witness mandatory

A c c e p t a n c e  C o de-

A : a c c e p t e d

W: a c c e p t e d  wi th comments

D: not a c c e p t e d

C e r t i f i c a t e  NnmberinoCode 

XX.XX/XXX: main step certit.
« • P H i m

XX.XX/DXX/XXX: devialion cert.
Ol Y III**.

Annex 
IIb 
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On

NUCLEAR DIVISION -  ENG. A  DESIGN D EPARTM ENT

DOCUMENT N* I P P .  3 3 .  0 7

PAGE 1 DATE 1 ? . 0 9 . ? 5

INSPECTION PLAN FOR

C O U R S E

V I I I  R . P . V .

ITEM D E S C R I P T I O N R E F E R E N C E  D A T A W I T N E S S  
A C C E P T A N C E  S T A T U S

t 8
P L A T E  R E C E I V I N G  I N S P E C T I O N .

MANUF. DAWO. CUST. APPLICABLE OOC MANUF. QC

c

CUSTOM!*

E

IHS* AUT.

M AN UFACTURER SPEC.

MI  P . 1 4 0 6

c u s to m s * m e . CERTIFICATI N* OATI

2 8
P L A T E  E D G E S  G R I N D I N G  A N D  H A R K I N G  O f f  
B E F O R E  B E N D I N G .

MANUF. Off WO

7 . 0 0 0 . 0 0 3

Cl/tT. APPUCAILI OOC. MANUF. QC

P

CU9TOMIR INI*. AUT.

MANUFACTURER S PE C. c u s t o m m  tr ie . CIHTVICATI N* OAK

3 6
P L A T E  1 S T  B E N D I N G  A T  R O O H  T E M P E R A T U R E .

MANUF. OAW9 .

7 . 0 0 0 . 0 0 3

C M T, APPUCAILt OOC. MANUF. QC

P

c m t o m m IHtP. AUT.

MANUFACTURER SPEC.

7 6 2 0 0 / 1 1

Cl/ITOMM M IC. ClflTlftCATt N* OATI

4 8
P R E P A R A T I O N  O r  P L A T E  L O N G I T U D I N A L  W E L D  
E D G E S . P R E H E A T  AT  I S O C  W I T H  T E M P E R A T U R E  
C O N T R O L * C U T T I N G  AND G R I N D I N G .

MANUF OMM>a

7 . 0 0 0 . 0 0 3

CUtT. A m J C A fll  DOC M AN UF. QC

P

CUtTOMIN INfP. AUT. 

0

MANUFACTURER SPEC.

7 6 0 1 0 / 1 1

CUtTOMM i n c . CCATIFICA1I N* OATI
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RAD W ASTE STORAGE TANK

HEAT TREAT /  v x  \  
1 u 1

HYDROTEST
M I 3 9 0 M l 4 00\ P1111®) 

\  12 5 /

P R IM E f  V \ PAINT
M I  405 — I---------1— M I 406

I  PU 1 —
\  2 1 /

LEGEND

V
PI1

M l

M fg  O P E R A T IO N

O PER A T IO N

CU ST O M ER  /REG.
HOLD PT.

PRODUCT INSPECTION 
INSTRUCTION

M A N U FA C T U R IN G  INSP.

V= V ISU A L  IN SP EC T IO N  

C= CERTIF. OR R EC O R D  R E V IE W  

X— R A D IO G R A P H IC  EXAM.

U =  U L T R A SO N IC  EXAM .

D= D IM EN S IO N A L  INSP.

Ch= C H EM IC A L  TEST  

Ph= P H Y S IC A L  T E ST
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00

PART NAME RADWASTE Stor. Tank Shell Rev CUSTOMER: A B C  Co. Mfe. Approved

PART NO. 433601 Rev CONTRACT NO. 1206 - 32 OA Approval

OPER
No.

OPERATION DESCRIPTION
Dwg. No. 
Spec. No.

Mfg.
Complete

Ins p. 
by

REMARKS

1 Withdraw plate from stores 
B 5 1501 - 161

2 Inspectors Verify Acceptability 
Record H + No.

Spec 4683

3 Plate to be flame cut to

68" + 3/8" X 151 ± -i"

Dwg 433601

4 Preheat to 1000°C

5 EDGE bend along 68" length

6 Reheat to 1000° C

7 Roll to 4' DIA

8

9

Clean by wire brush

Inspect Dimensional 
per PII 12.6

Dwg 433601

Annex 
III
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Annex IV

EXAMPLE OF AN NDE REPORT

COMPANY
QUALITY PLAN NO. 4/05131 
PROCESS NO.

CONTRACT NO. RB 05131 
ITBM M 52446

TITLE: RADIOGRAPHIC TEST RESULT NDE REPORT NO. A .5587

REFERENCE: RAD - PROCEDURE NO. R/QC/RAD/L3

SOURCE: TYPE - COBALT 60 STRENGTH - 9Ci

RADIOGRAPH IDENTITY ANALYSIS A or R

BASE FORGING 1 - 2 NDV A
TO BELT 2 2 - 3 NDV A
CIRCUMFERENTIAL 3 - 4 NDV A
SEAM 4 - 5 NDV A

5 - 6 NDV A
6 - 7 NDV A
7 - 8 NDV A
8 - 9 NDV A
9 - 1 0 NDV A

10 - 11 NDV A
11 - 12 NDV A
1 2 - 1 3 NDV A

1 3 - 1 4 NDV A
15 - 1 NDV A

A = ACCEPTED
NDV = NO DEFECTS VISIBLE R = REJECTED

RESULTS eJ
D
□
□

NO INDICATIONS 

MINOR INDICATIONS 

SIGNIFICANT INDICATIONS 

UNACCEPTABLE INDICATIONS

NON-CONFORMANCE REPORT 
NCR No. NONE

TESTED BY:- D ROBINSON

LEVEL:- ASMP I

DATE:- 17.1.77

REVIEWED:- K JONES

LEVEL:— ASI'CT II

DATE:- 19.1.77

CUSTOMER 

R MARSHALL

DATE

4.2.77

INSPN. AGENCY DATE 

J WILSON 19.1.77
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Annex V 
EXAMPLE OF CONTROL MEASURES 

FOR THE SHIPPING OF ITEMS

The requirements for packaging, preserving, protecting, and transporting manu

factured products for nuclear power plants are divided into four levels with 

respect to protective measures to prevent damage, deterioration or contamination 

of the items, based upon the important physical characteristics and not upon the 

important functional characteristics of the item with respect to safety, reliability 

and operation. It should be recognized, however, that within the scope of each 

level there may be a range of controls and that the detailed requirements for an 

item are dependent on the importance of the item to safety or reliability. F or 

example, even though a reactor vessel and structural steel are classified as level D, 

the degree of protection and control over the reactor vessel should exceed that 

of the structural steel. Each manufactured product should be classified into one 

of these four levels by the manufacturer if not pre-classified by the purchaser. 

Shipping procedures shall then be implemented according to the appropriate 

requirements.

Level A — Items classified to level A are those that are exceptionally sensitive 

to environmental conditions and require special measures for protection from 

one or more of the following effects: temperatures outside required limits, 

sudden temperature changes, humidity and vapors, gravitational (g) forces, 

physical damage and airborne contamination (e.g. rain, snow, dust, dirt, salt 

spray, fumes).

Level B — Items classified to level B are those that are sensitive to environmental 

conditions and require measures for protection from the effects of temperature 

extremes, humidity and vapors, g forces, physical damage and airborne 

contamination and should not require special protection required for level A items.

Level C — Items classified to level C are those that require protection from 

exposure to the environment, airborne contaminants, g forces and physical 

damage. Protection from water vapor and condensation is not so important 

as that for level B items.

Level D — Items classified to level D are those that are less sensitive to the 

environment than those of level C. These items require protection against the 

elements, airborne contamination, and physical damage.

I. Classification of Items

2 0
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II. Packaging
The packaging requirements should be based on the protection the items should 

receive during shipping and subsequent handling, and storage.

The following packaging criteria are divided into four levels corresponding to the 

categories of subsection I.

Level A Items — Level A items require the highest degree of protection and 

should conform to the following criteria:

(1) Package design requirements are for extraordinary environmental protection 

to avoid the deleterious effects of shock and vibration, to control temperature 

or humidity within specified limits, or for any other special requirements.

(2) Items should have been inspected for cleanness immediately before packaging. 

Dirt, oil residue, metal chips or other form of contamination should have 

been removed by approved cleaning methods. Any trapped water should 

have been removed.

(3) Items which are not immediately packaged should be protected from 

contamination.

(4) All items should be packaged with a barrier so that water vapor, salt air, 

dust, dirt and other forms of contamination do not penetrate the package.

(5) Items should be packaged in containers or crates.

(6) Items which can be damaged by condensation trapped within the package 

should be packaged with approved desiccant inside the sealed water-vapor- 

proof barrier or by an equivalent method.

(7) All openings into items should be capped, plugged or sealed. Weld end 

preparations should be protected against corrosion and physical damage.

(8) Items packed in containers should be blocked, anchored, braced and/or 

cushioned to prevent physical damage to the item or barrier.

(9) Items and their containers should be identified by marking.

Level B Items — Level B items require a high degree of protection and the 

package should be designed to avoid the deleterious effects of shock, vibration, 

physical damage, water vapor, salt spray, condensation and weather during
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shipping, handling and storage. This packaging should be equivalent to that 

for level A except that the extremes of criteria (1), (2), (4), and (5) need not 

apply. Level B items such as control panels or similar special items may be 

shipped with a minimum of protection when transported in a fully enclosed 

furniture type van with special suspension, provided the shipment goes through 

to destination in the original vehicle and level B storage facilities are available 

at the site.

Level CItems — Level C items require protection from exposure to salt spray, 

rain, dust, dirt, and other airborne and windblown contaminants. Protection 

from water vapor and condensation is less important than for level B items.

The following criteria should apply:

(1) Criteria (2), (3), (5) (7), (8), and (9) for level A items should apply to 

level C items.

(2) Items should be packaged with a waterproof enclosure so that water, salt 

spray, dust, dirt, and other forms of contamination do not penetrate to 

the item.

(3) Items subject to detrimental corrosion, either internal or external, should 

be suitably protected.

Level D Items -  Level D items require protection from physical and mechanical 

damage. The following criteria shall apply:

(1) Items, just before packaging, shall have been inspected for cleanness according 

to the requirements specified in the purchasing document. Dirt, oil residue, 

metal chips or other forms of contamination should have been removed by 

approved cleaning methods. Any entrapped water should have been removed.

(2) All openings into items should be capped, plugged and sealed. Weld end 

preparations should be protected from corrosion and physical damage.

(3) Items subject to detrimental corrosion, either internal or external, should be 

suitably protected.

(4) Items packed in containers should be blocked, braced and/or cushioned to 

prevent physical damage.

(5) Items such as aggregate and reinforcing steel should be suitably protected 

against detrimental contamination or corrosion.
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(6) The identity of the item should be maintained by marking or other 

appropriate means.

III. Cleaning

Cleaning includes the preparation of items for preservation or packaging, or both, 

to minimize the requirements for site cleaning. Items should be inspected for 

cleanness immediately before packaging according to the cleaning requirements 

specified in the purchase document. Any dirt, oil residue, metal chips or other 

forms of contamination should be removed by documented cleaning methods. 

Any entrapped water should be removed. Any item which is not immediately 

packaged should be protected from further contamination.

IV. Methods of Preservation

Items subject to deleterious corrosion should be protected by using either contact 

preservatives, inert gas blankets, or vaporproof barriers with desiccants.

A. Contact Preservatives — Contact preservatives are compounds applied to bare 

metal surfaces to prevent surface corrosion during shipping and storage and 

generally require removal prior to installation.

B. Inert Gas Blankets — Purging and pressurizing the interior of an item or its 

container or both with a dry inert gas provides a means of preventing moisture 

or corrosive atmospheres from acting on sensitive bare metal surfaces or other 

materials. The item or its container should be either evacuated prior to filling 

with the inert gas or adequately purged with the same gas prior to applying the 

gas blanket.

V. Caps, Plugs, Tapes, and Adhesives

These items should be of materials which enable them to perform their intended 

function adequately without causing deleterious effects on items or systems 

operation.

Caps and Plugs — Caps and plugs should be used to seal openings in items having 

sensitive internal surfaces, and to protect threads and weld end preparations.

Tapes and Adhesives — Pressure-sensitive, removable tape should be used in lieu 

of adhesives in contact with bare metal surfaces. Tapes or adhesives which could 

have damaging effects on the item or system should not be used. Tapes near a 

weld and any residual material adhesives should be removed completely
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immediately prior to performing a weld or closure. Tapes used for identification 

rather than sealing which are not near a welding operation may remain until 

system testing.

VI. Barrier and Wrap Materials and Desiccants

A barrier generally is a flexible material designed to withstand the penetration of 

water, water vapor, grease, or harmful gases. A wrap is a flexible material, formed 

around the item or package to exclude dirt and to facilitate handling, marking 

or labeling. Material thickness should be selected on the basis of type, size and 

weight of equipment or item to be protected, such that the barrier or wrap will 

not easily be damaged by puncture, abrasion, weathering, cracking, temperature 

extremes, wind conditions, and the like. When used in direct contact with 

austenitic stainless steels barrier and wrap materials should have halogen content 

within specified acceptable limits, should be non-corrosive, should not readily 

support combustion and should not be otherwise harmful to the item packaged. 

Vaporproof barrier materials used with desiccants constitute another preservation 

system; it protects against potential damage by water vapor condensate.

A. Waterproof Barrier Material — Waterproof barrier material should be 

resistant to grease and water; it shall protect items from airborne and windblown 

soils.

B. Vaporproof Barrier Material — Vaporproof barrier materials should be 

sealable and the edge of the barrier which normally will be opened at destination 

should be of sufficient area to permit at least two subsequent sealing operations.

C. Desiccants -  Desiccants may be used within a vaporproof barrier when 

condensation or high humidity could damage an item by corrosion, mold, or 

mildew.

VII. Containers, Crating and Skids

A. Containers — Containers are used when maximum protection for the item 

or its barrier is required. Types used should be limited to:

(1) Cleated, sheathed boxes (1 1 0 0  kg maximum net weight).

(2) Nailed wood boxes.

(3) Wood-cleated solid fiberboard boxes.

(4) Fiberboard boxes (2 6 0  kg maximum net weight).

(5) Metal or fiber drums.

(6) Crates.

(7) Wire bound boxes (4 4 0  kg maximum net weight).

(8) Other specially designed containers for special equipment.
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Cleated boxes in excess of 110 kg should be bound with steel strapping or 

equivalent around the container at not less than two places.

B. Crates and Skids — Crates and skids should be used for equipment in excess 

of 1100  kg. Skids and runners should be used on boxes with a gross weight of 

100 lb or more, allowing a minimum floor clearance for forklift tines as provided 

by 4  inch lumber.

VIII. Cushioning, Blocking, Bracing and Anchoring

A  Cushioning — Cushioning should be used where protection from shock and 

vibration is required; the cushioning materials should have sufficient strength to 

perform this function.

B. Blocking and Bracing — Blocking and bracing used for protection of the load 

to be supported should be compatible with the size, shape, and strength of bearing 

areas of the shipment. The blocking and bracing used to prevent item movement 

should withstand thrust and impact applied in any direction. Blocking and 

bracing used in direct contact with the item being blocked should not have a 

corrosive effect on the item.

C. Anchoring -  Anchoring of the item within a crate or on a skid should 

adequately fasten the item during shipment and protect the item from potential 

damage due to rough handling. To facilitate disassembly and minimize damage 

when removing container contents, bolting is preferred. Temporary cushioning, 

blocking, bracing or anchoring placed within an item for shipping protection 

that must be removed prior to operation of the item should be identified by 

warnings placed in a conspicuous manner to effect proper removal of the packing 

material.

IX. Marking

To maintain proper identification and instructions or both during shipping, 

receiving and storage, and to provide for identification after the outside of the 

container has been removed, the item and the outside of containers should be 

marked.

X. Transportation Requirements

A  Open Carriers — For shipment on open carriers where items may be exposed 

to adverse environmental conditions, the following should apply:

25

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



(1) Level A, B, and C items should be covered for protection from environ

mental conditions. Tarpaulins, when used, should be fire-retardant; 

and they should be installed in a manner to provide drainage and to 

insure air circulation to prevent condensation.

(2) Barrier and wrapping materials subject to transportation damage should 

be covered with waterproof shrouds such as tarpaulins, so that they 

are not exposed directly to the environment.

B. Closed Carriers — For shipment on closed carriers the following should apply:

(1) When level A, B, and C items cannot be adequately protected from 

weather or environment on open carriers, closed carriers should be used.

(2) Use of fully enclosed furniture vans is recommended when shipping 

large delicate items such as control panels.

C. Special Shipments — Items that exceed established weight or size limitations 

for railroads or highways, or require special handling, should be given additional 

consideration in the following areas:

(1) The type of bracing and tie-down methods to be used with the mode of 

transportation selected for special shipments should be specified.

(2) Use of impact recording meters should be specified on shipments of 

heavy or relatively large items incorporating delicate factory-installed 

instrumentation. Meters, when specified, should be installed prior to 

loading (to record any rough handling during loading). Procedures 

should be established to interpret recorded data, and to thoroughly 

check the integrity of an item when there is evidence of rough handling. 

A notice that impact recording meters are being used should be 

prominently displayed. Special recording meters with operating time 

limits greater than the expected transit time should be specified or, if 

the expected transit time exceeds the operating time limit of the 

recorders being used, provisions should be made to service the meters 

during transit.

(3) The use of “escorts” may be specified to accompany shipments, when 

additional surveillance is required during transit of certain items.

(4) For special shipments, the conveyance used for transport should be 

certified to be structurally adequate to take the loads imposed during
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loading, while en route, and during unloading. Prior to shipment the 

route should have been investigated to assure safe transit.

XI. Precautions during Loading and Transit

A. Loading — The weight, lifting points, or center of gravity indicated on the 

crate, skid, or package by the shipper should be observed to insure proper 

handling during loading, transfer between carriers, and unloading.

B. Rigging — Carbon steel rigging equipment should not come in direct contact 

with stainless steel except when attached to lifting lugs, eyes, or pads, in order to 

avoid surface damage.

C. Handling Precautions — All austenitic stainless steel and nickel base alloy 

materials should be handled in such a manner that they are not in contact with 

lead, zinc, copper, mercury, or other low melting elements, alloys, or halogenated 

material.

D. Package/Preservative Coatings — Packages and/or preservative coatings 

should be visually inspected after loading, and damaged areas repaired prior to 

shipment. Items shipped with desiccants should be inspected after loading to 

assure that sealed areas are intact.

E. Sealed Openings — Sealed openings should be visually inspected after 

loading to assure closures are intact. Materials used for resealing should be in 

accordance with Section II.

F. Stacking — Written instructions covering the location and stacking limits of 

the crates or boxes on the transport vehicle should be specified; these should be 

marked on the container.

G. Theft and Vandalism — Precautions should be taken to minimize the 

possibility o f theft and vandalism during shipment of items.

XII. Identification and Marking

Identification and markings on the outside of all packages, skids or protective 

covering should be maintained.
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Annex VI 
EXAMPLE OF 

A NON-CONFORMANCE REPORT

CONTRACT NO. KB 05131

PART NAME. LOWEST RIB ON VESSEL

INITIATED BY: L BROWN 

DATE: 7.1.77

NCR NO. 4/84 

Page 1 of 1

No. DESCRIPTION OP DEFECT
Dispos
ition

INSTRUCTIONS (ie for rework, repair or technical

Surface defects on rib of 
vessel found during mp 
examination of adjacent 
weld

rework

1. ULTRASONIC AND MP EXAMINATIONS TO LOCATE 
DEFECT USING PROCEDURES R/QC/ur/15 AND 
R/QC/toAG/lO RESPECTIVELY

2. REMOVE DEFECT AND PRODUCE WELD PREPARATION 
AS PER SKETCH BY PNEUMATIC CHIPPING AND 
GRINDING

3. REPEAT MP EXAMINATION TO ENSURE SOUND METAL

4. WELD USING MANUAL TIG PROCESS THUS:- 
ROOT RUN 1.6-2.4 mn DIA ELECTRODE

WITH 1.6-2.4 mmDIA FILLER WIRE
AT 60-110 AMPS DC ELECTRODE NEGATIVE 

SHROUD-MAROON AT 8-10 LITRES/klN.

FILLER RUNS 2.4 mm DIA ELECTRODE
WrTH 2.4-3.2 mm DIA FILLER WIRE 
AT 70-120 AMPS DC ELECTRODE NEGATIVE 
SHROUD-ARQON AT 6-10 LITRES/faN.

PREHEAT 100°C minm

POSTHEAT Nil

5. GRIND REPAIRED AREA FLUSH.

6. REPEAT ULTRASONIC AND MP EXAMINATIONS USING 
PROCEDURES SPECIFIED IN 1 ABOVE

CROSS SECTION OF WELD PREPARATION

/  LENGTH AND DEPTH OF
---1 /  PREPARATION SHALL BE

/  SUCH THAT DEFECTS HAVE 
L /  BEEN COMPLETELY CLEARED

INSPECTOR'S . _ 
SIGNATURE L

INSPECTION p ^  
SUPERVISOR

DISPOSITION APPROVAL

CAUSE CORRECTIVE ACTION

POOR QUALITY ILATE MATERIAL 

SIGNATURE F GREEN

CHANGE PROCUREMENT SPECIFICATION 
FOR PLATE MATERIAL

SIGNATURE T SMITH

REINSPECTED BY L PEARSON ACCEPT YES
NEW NCR REPORT NO. - REJECT
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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.

Quality Assurance

Planned and systematic actions necessary to provide adequate confidence 

that an item or facility will perform satisfactorily in service.

The following definitions refer to Quality Assurance activity as discussed in 

Quality Assurance Codes and Guides

Documentation

Recorded or pictorial information describing, defining, specifying, 

reporting or certifying activities, requirements, procedures or results related 

to Quality Assurance.

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, component 

systems, structures as well as processes arid procedures to predetermined 

quality requirements.

Non-conformance

A deficiency in characteristics, documentation or procedure which 

renders the quality of an item unacceptable or indeterminate.

1 Quality Assurance Examination is usually non-destructive and includes simple physical 

manipulation, gauging and measurement.
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Records

Documents which furnish objective evidence of the quality of items 

and of activities affecting quality.

Specification

A written statement of requirements to be satisfied by a product, a 

material or a process, indicating the procedure by means of which it may be 

determined whether the specified requirements are satisfied.

Testing

The determination or verification of the capability of an item to meet 

specified requirements by subjecting the item to a set of physical, chemical, 

environmental or operational conditions.

Quality Control

Quality Assurance actions which provide a means to control and measure 

the characteristics o f an item, process or facility in accordance with established 

requirements.

30

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



LIST OF PARTICIPANTS

Date of meeting: 7 to 11 March 1977

Consultants 

Carrier, C.

Wilhelm, H.

Horne, G.S.

Jackson, J.P.

IAEA staff member 

Raisic, N.

WORKING GROUP

France

Germany, Federal Republic o f  

United Kingdom  

United States o f America

Scientific Secretary (Quality Assurance)

TECHNICAL REVIEW COMMITTEE (TRC) -  QUALITY ASSURANCE

Dates of meetings: 5 to 9 December 1977, 4  to 8 December 1978, 4  to 8 

February 1980

Members or alternates participating in the meetings

Thomas, R.A. (Chairman)

Havel, S.

Audouy, P.

Vaujour, J.A.

Stobel, H.

Balaramamoorthy, K. 

Kulkarni, P.G.

Rao, V.S.G.

Maniori, D.

Abe, S.

Ando, Y.

Miyoshi, S.

Ojiri, Y.

Canada

Czechoslovakia

France

Germany, Federal Republic o f

India

Italy

Japan

31

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



Fowler, J.L. 

Phillips, C.A.G.

Baschek, H. Switzerland

United Kingdom  

Morrison, W.M. United States o f America

Participant from international organization

Buyers, R. International Organization for Standardization

IAEA staff member

RaiSc, N. Scientific Secretary (Quality Assurance)

SENIOR ADVISORY GROUP (SAG)

Dates of meetings: 5 to 9 March 1979, 16 to 20  June 1980

Members or alternates participating in the meetings 

Hurst, D. ( Chairman)

Beninson, D.

Beranek, J.

Messiah, A.

Franzen, L.F.

Ganguly, A.K. 

Dastidar, P.R.

Suguri, S.

Velez, C. 

Sanchez, J.

Zuber, J.F.

Isaey, A. 

Kovalevich, O.M.

Gausden, R.

Canada

Argentina

Czechoslovakia

France

Germany, Federal Republic o f

India

Japan

Mexico

Switzerland

Union o f Soviet Socialist Republics 

United Kingdom

32

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



Minogue, R.B. 

Mattson, R.J.
United States o f  America

Participants from international organizations

Vinck, W.

Burkhardt, W.

Nilson, R.

Stadie, K.B.

IAEA staff members 

Konstantinov, L.

RaiSc, N.

Iansiti, E.

Commission o f  the European Communities 

Council for Mutual Economic Assistance 

International Organization for Standardization 

OECD Nuclear Energy Agency

Scientific Co-ordinator

Scientific Secretary (Quality Assurance)

Scientific Secretary (SAG)

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

1. Governmental organization

Governmental organization for the 

regulation of nuclear power plants

Code o f  Practice

50-C-G

Safety Guides

50-SG-G1 Qualifications and training of staff

of the regulatory body for nuclear 

power plants

50-SG-G2 Information to be submitted in

support of licensing applications 

for nuclear power plants

50-SG-G3 Conduct of regulatory review and

assessment during the licensing 

process for nuclear power plants

50-SG-G4 Inspection and enforcement by the

regulatory body for nuclear power 

plants

50-SG-G6 Preparedness of public authorities for

emergencies at nuclear power plants

50-SG-G8 Licences for nuclear power plants:

content, format and legal considera

tions

50-SG-G9 Establishment of regulations and

guides by the regulatory body for 

nuclear power plants, and their 

purpose

Published 1978

Published 1979

Published 1979

Published 1980

Published 1980
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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-S 2 

50-SG-S3 

50-SG-S4

50-SG-S5

50-SG-S 6

50-SG-S 7

50-SG-S9

50-SG-S10A

50-SG-S10B

2. Siting

Safety in nuclear power plant siting

Earthquakes and associated topics 
in relation to nuclear power plant 
siting

Seismic analysis and testing o f 
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 o f 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 1978

Published 1979

Published 1979 

Published 1980 

Published 1980

Published 1981

36

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-S11A Extreme meteorological events in
nuclear power plant siting, 
excluding tropical cyclones

50-SG-S 11B Design basis tropical cyclone
for nuclear power plants

50-SG-S12 Radiological protection aspects o f
nuclear power plant siting

3. Design

Code o f  Practice

50-C-D Design for safety o f nuclear power
plants

Safety Guides

Published 1978

50-SG-D 1 Safety functions and component Published 1979
classification for BWR, PWR 
and PTR

50-SG-D2 Fire protection in nuclear power Published 1979
plants

50-SG-D3 Protection system and related Published 1980
features in nuclear power plants

50-SG-D4 Protection against internally Published 1980
generated missiles and their 
secondary effects in nuclear 
power plants

50-SG-D5 Man-induced events in relation to
nuclear power plant design

50-SG-D6 Ultimate heat sink and directly
associated heat transport systems for 
nuclear power plants
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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 o f radiological
protection for nuclear power 
plants

50-SG-D 10 Fuel handling and storage systems
in nuclear power plants

50-SG-D 11 General design safety principles
for nuclear power plants

50-SG-D12 Design o f 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 o f nuclear power plants Published 1979
and recruitment, training and 
authorization o f 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 o f nuclear power plants

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

50-SG-07 Maintenance o f nuclear power plants

50-SG-08 Surveillance of items important to
safety in nuclear power plants

50-SG-09 Management o f 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-QA1

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 o f the quality assurance 
programme for nuclear power plants

Quality assurance records system for 
nuclear power plants

Quality assurance in the procurement 
o f items and services for nuclear 
power plants

Quality assurance during site 
construction o f nuclear power plants

Quality assurance during operation of 
nuclear power plants

Quality assurance in the design o f 
nuclear power plants

Quality assurance organization for 
nuclear power plants

Quality assurance in the manufacture 
o f 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 1980
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