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Under the new categorization scheme, the various publications in the IAEA 
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Basic objectives, concepts and principles to ensure safety.
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particular activities or application areas.
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Practical examples and detailed methods which can be used for the application 
of Safety Standards or Safety Guides.

Safety Reports (purple cover)

Independent reports of expert groups on safety matters, including the develop
ment of new principles, advanced concepts, and major issues and events.

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

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

by the Director General

Nuclear power is well established and can be expected to become an even more 
significant part of the energy programmes of many countries, provided that its safe 
use can be ensured and be perceived to be ensured. Although accidents have 
occurred, the nuclear power industry has generally maintained a good safety record. 
However, improvements are always possible and necessary. Safety is not a static 
concept.

The International Atomic Energy Agency, recognizing the importance of the 
safety of the industry and desiring to promote an improving safety record, set up a 
programme in 1974 to give guidance to its Member States on the many aspects of 
the safety of nuclear power reactors. Under this Nuclear Safety Standards (NUSS) 
Programme, some 60 Codes and Safety Guides dealing with radiological safety were 
published in the IAEA Safety Series between 1978 and 1986. The NUSS Programme 
is so far limited to land based stationary plants with thermal neutron reactors 
designed for the production of power.

In order to take account of lessons learned since the first publication of the 
NUSS Programme was issued, it was decided in 1986 to revise and reissue the Codes 
and Safety Guides. During the original development of these publications, as well 
as during the revision process, care was taken to ensure that all Member States, in 
particular those with active nuclear power programmes, could provide their input. 
Several independent reviews took place including a final one by the Nuclear Safety 
Standards Advisory Group (NUSSAG). The revised Codes were approved by the 
Board of Governors in June 1988. In the revision process new developments in 
technology and methods of analysis have been incorporated on the basis of interna
tional consensus. It is hoped that the revised Codes will be used, and that they will 
be accepted and respected by Member States as a basis for regulation of the safety 
of power reactors within the national legal and regulatory framework.

Any Member State wishing to enter into an agreement with the IAEA for its 
assistance in connection with the siting, design, construction, commissioning, 
operation or decommissioning of a nuclear power plant will be required to follow 
those parts of the Codes and Safety Guides that pertain to the activities to be covered 
by the agreement. However, it is recognized that the final decisions and legal 
responsibilities in any licensing procedures rest with the Member States.

The Codes and Safety Guides are presented in such a form as to enable a 
Member State, should it so desire, to make their contents directly applicable to 
activities under its jurisdiction. Therefore, consistent with the 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 user between strict requirements 
and desirable options, respectively.
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The five Codes deal with the following topics:

— Governmental organization
— Siting
— Design
— Operation
— Quality assurance.

These five Codes establish the objectives and basic requirements that must be met 
to ensure adequate safety in the operation of nuclear power plants.

The Safety Guides are issued to describe to Member States acceptable methods 
of implementing particular parts of the relevant Codes. Methods and solutions other 
than those set out in these Guides may be acceptable, provided that they give at least 
equivalent 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 and Safety Guides establish an essential basis for safety, they may require the 
incorporation of more detailed requirements in accordance with national practice. 
Moreover, there will be special aspects that need to be assessed by experts on a case 
by case basis.

These publications are intended for use, as appropriate, by regulatory bodies 
and others concerned in Member States. In order to comprehend the contents of any 
of them fully, it is essential that the other relevant Codes and Safety Guides be taken 
into account. Other safety publications of the IAEA should be consulted as 
necessary.

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

The requirements and recommendations set forth in the NUSS publications 
may not be fully satisfied by older plants. The decision of whether to apply them 
to such plants must be made on a case by case basis according to national 
circumstances.
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DEFINITIONS

are intended for use in the NUSS programme and may 
definitions adopted elsewhere for international use.

aVWl'fJ’LUU'iW K.KJ die Regulatory Body.

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.

Authorization

The granting of written permission to perform specified activities. 

Authorized Limits — see Prescribed Limits.

Commencement of Operation

The beginning of initial fuel loading.

Commissioning1

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

1 The terms Siting, Design, Construction, Commissioning, Operation and Decom
missioning are used to delineate the six major stages o f the licensing process. Several o f the 
stages may coexist; for example, Construction and Commissioning, or Commissioning and 
Operation.

1
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Competent Authority

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

Construction (see footnote 1)

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

Decommissioning (see footnote 1)

The process by which a nuclear power plant is permanently taken out of 
Operation.

Design (see footnote 1)

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

Nuclear Safety (or simply Safety)

The achievement of proper operating conditions, prevention of accidents or 
mitigation of accident consequences, resulting in protection of Site Personnel, the 
public and the environment from undue radiation hazards.

Operating Organization

The organization authorized by the Regulatory Body to operate the nuclear 
power plant.

Operating Personnel

Those members of the Site Personnel who are involved in the operation of the 
nuclear power plant.

Operation (see footnote 1)

All activities performed to achieve the purpose for which the nuclear power 
plant was constructed, including maintenance, refuelling, in-service inspection and 
other associated activities.

2
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Operational Limits and Conditions

A set of rules which set forth parameter limits, the functional capability and 
the performance levels of equipment and personnel approved by the Regulatory Body 
for safe operation of the nuclear power plant.

Operational Records

Documents, such as instrument charts, certificates, log books, computer print
outs and magnetic tapes, made to keep objective history of a nuclear power plant’s 
Operation.

Plant Management

The members of Operating Personnel who have been delegated responsibility 
and authority by the Operating Organization for directing the Operation of the 
nuclear power plant.

Prescribed Limits2

Limits established or accepted by the Regulatory Body.

Qualified Person

A person who, having complied with specific requirements and met certain 
conditions, has been officially designated to discharge specified duties and 
responsibilities.

Quality Assurance

All those planned and systematic actions necessary to provide adequate 
confidence that an item or service will satisfy given requirements for quality.

Regulatory Body

A national authority or a system of authorities designated by a Member State, 
assisted by technical and other advisory bodies, and having the legal authority for 
conducting the licensing process, for issuing licences and thereby for regulating

2 The term ‘authorized limits’ is sometimes used for this term in IAEA documents.

3
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nuclear power plant Siting, Design, Construction, Commissioning, Operation and 
Decommissioning or specified aspects thereof.3

Safety — see Nuclear Safety

Safety Limits

Limits upon process variables within which the Operation of the nuclear power 
plant has been shown to be safe.

Safety Systems

Systems important to Safety4, provided to assure the safe shutdown of the 
reactor or the residual heat removal from the core, and/or to limit the consequences 
of anticipated operational occurrences and accident conditions.

Safety System Settings

Those points of actuation of appropriate automatic protective devices which are 
intended to initiate action to prevent a safety limit from being exceeded and to cope 
with anticipated operational occurrences and accident conditions.

Site

The area containing the plant, defined by a boundary and under effective 
control of the Plant Management.

Site Personnel

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

Siting (see footnote 1)

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

Vendor

A design, contracting or manufacturing organization supplying a service, 
component or plant.

3 This national authority could be either the government itself, or one or more depart
ments o f the government, or a body or bodies specially vested with appropriate legal authority.

4 See Code 50-C-D (Rev. 1).

4
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INTERPRETATION OF THE TEXT

eluded it is considered to be an integral part of the docu- 
itatus as the main text of the document, 
itnotes and bibliographies are only included to provide 
ictical examples that might be helpful to the user.
5 may use the wording ‘shall consider...’ or ‘shall... as 
ases it is essential to give the matter in question careful 
lust be made in consideration of the circumstances of 
I decision must be rational and justifiable and its techni

cal grounds must be documented.
Another special use of language is to be noted: “ ‘a’ or ‘b’ ” is used to indicate 

that either ‘a’ or ‘b \  but also the combination of both ‘a’ and ‘b’, would fulfil the 
requirement. If alternatives are intended to be mutually exclusive, “ either... or...” 
is used.

5
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1. INTRODUCTION

Background

101. The Guide was prepared as part of the IAEA’s programme, referred to as the 
NUSS Programme, for establishing Codes and Safety Guides relating to nuclear 
power plants. (A List of NUSS Programme Titles will be found at the end of this 
publication.) The Guide supplements the Code on the Safety of Nuclear Power 
Plants: Operation, IAEA Safety Series No. 50-C-0 (Rev. 1).

Objective

102. The operating organization has overall responsibility for the safe operation of 
the nuclear power plant. Therefore, it shall ensure that adequate surveillance activi
ties are carried out in order to verify that the plant is operated within the prescribed 
operational limits and conditions, and to detect in time any deterioration of struc
tures, systems and components as well a's any adverse trend that could lead to an 
unsafe condition. These activities can be classified as:

(1) Monitoring plant parameters and system status
(2) Checking and calibrating instrumentation
(3) Testing and inspecting structures, systems and components
(4) Evaluating the results of items (l)-(3).

103. This Safety Guide provides guidance and recommendations on surveillance 
activities to ensure that structures, systems and components important to safety are 
available to perform their functions in accordance with design intent and 
assumptions.

Scope

104. Apart from the exceptions noted below, all the activities mentioned in 
para. 102 are covered in this Guide. Collectively; such activities are referred to as 
the surveillance programme.

105. Also covered are requirements and recommendations defining the basis and 
extent of the surveillance programme, and the administrative and technical aspects 
of its development and implementation.

106. Because surveillance of plant items is required as soon as they become opera
tional, the surveillance activities described here may overlap the commissioning

7
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activities covered in the Safety Guide on Commissioning Procedures for Nuclear 
Power Plants, IAEA Safety Series No. 50-SG-04.

107. In-service inspection and preventive maintenance are necessary complements 
to a surveillance programme. Since they are discussed in the Safety Guides on 
In-service Inspection for Nuclear Power Plants, Safety Series No. 50-SG-02, and 
on Maintenance of Nuclear Power Plants, Safety Series No. 50-SG-07, they are not 
covered here.

108. Special tests and experiments which are not included in the surveillance 
programme require special consideration and review to ensure that they will not 
result in a violation of the operational limits and conditions or in an unsafe condition.

Structure

109. This Guide consists of six sections and of one annex:

— The purposes and the basic features of the surveillance programme are speci
fied in Section 2.

— Section 3 indicates the items (structures, systems and components) important 
to safety which are to be subjected to the surveillance, with reference to their 
functions for plant safety.

— Section 4 gives guidance on determining the frequency and extent of the 
individual activities within the surveillance programme, including their optimi
zation and review in the light of experience.

— Section 5 deals with the implementation of the surveillance programme, the 
methods to be used, the adequacy and calibration of instruments, and surveil
lance after maintenance, repair and/or modification.

— Section 6 deals with the administrative aspects of the surveillance programme, 
such as responsibilities, procedures, training of personnel, scheduling, 
administrative controls, reviews, audits and documentation.

— The annex provides a typical list of parameters, structures, systems and com
ponents that may be included in a surveillance programme for four types of 
reactors (PWR, BWR, PTR and GCR).

2. THE SURVEILLANCE PROGRAMME

201. A surveillance programme shall be established by the operating organization 
to verily that provisions for safe operation that were made in the design and were 
checked during construction and commissioning continue to exist during the life of 
the plant and to supply data to be used for assessing the residual life of structures,

8
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systems and components. At the same time, the programme shall verify that safety 
margins are both adequate and provide a high tolerance for anticipated operational 
occurrences, errors and malfunctions. The programme shall be made available to the 
regulatory body, as required.

202. The surveillance programme shall:

(1) Delineate in sufficient scope and depth the surveillance aims arid requirements 
with respect to structures, systems and components important to safety;

(2) Specify the frequency of surveillance and provide for the scheduling of those 
activities;

(3) Specify standards to be applied and provide for the appropriate procedures to 
be used during the conduct and assessment of each surveillance activity;

(4) Verify that structures, systems and components important to safety remain 
within the operational limits and conditions;

(5) Specify the authority and responsibility assigned to both individuals and to on
site and off-site organizations involved in determining and carrying out surveil
lance activities;

(6) Specify the qualificatioris of the personnel who perform the surveillance 
activities;

(7) Indicate the points at which reviews are required;
(8) Specify the requirements for records to be kept, and the retention and retriev- 

ability of such records;
(9) Provide cross-references to other documents relevant to the surveillance 

programme.

203. In compliance with item (4) above, there shall be an appropriate surveillance 
requirement for each operational limit and condition (for further information regard
ing operational limits and conditions, see the Safety Guide on Operational Limits and 
Conditions for Nuclear Power Plants, IAEA Safety Series No. 50-SG-03).

204. Some data from plant operation, such as the number of scrams, and the number 
and values of temperature and power variations, are not collected by the usual 
methods of surveillance such as monitoring, measuring and testing, but are obtained 
directly from the records of the plant operating history. Therefore, this Guide does 
not deal with such items; however, it is recognized that the collection and evaluation 
of these data is of fundamental importance for the assessment of plant performance 
and residual life.

205. The interfaces between the surveillance programme and other programmes 
such as the commissioning, preventive maintenance, in-service inspection, quality 
assurance and plant operation programmes, shall be given due consideration.

9
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206. Not all structures, systems and components require the same frequency and 
extent of surveillance. Quality assurance principles enable the surveillance require
ments to be derived in a graded manner so that the extent of such requirements is 
consistent with the safety function performed by the structure, system or component, 
taking into account the probability of failure to perform properly and the necessity 
of maintaining radiation exposures as low as reasonably achievable. The frequency 
with which structures, systems and components not normally in use are tested shall 
be optimized so that they will satisfactorily perform their functions when required 
and possible wearout due to overtesting is avoided. Classification of systems as indi
cated in the Safety Guide on Safety Functions and Component Classification for 
BWR, PWR and PTR, IAEA Safety Series No. 50-SG-D1, may be utilized in 
deciding the extent of the surveillance requirements.

207. In developing the programme components mentioned in para. 202, the follow
ing shall be considered:

(1) The requirements established during the safety analysis, the operational limits 
and conditions and other applicable requirements of the regulatory body;

(2) Results of the commissioning programme, with particular attention to baseline 
data, the as-built state of the plant and the acceptance criteria;

(3) The availability of items important to safety and the detection of deficiencies 
and incipient failures that might occur during operation or prior to returning 
items to service after maintenance, repair or modifications.

208. The surveillance programme shall be developed by the operating organization 
sufficiently early to permit the programme to be properly implemented as and when 
plant items become operational during the commissioning phase and, where 
appropriate, on installation. Implementation shall be scheduled so that the safety of 
the plant does not depend on untested or unmonitored structures, systems or 
components.

209. To meet the requirements of para. 208, the surveillance programme should be 
developed early enough to permit:

(1) The programme and its supporting procedures to be developed, reviewed and 
approved sufficiently in advance for them to be available when needed;

(2) The surveillance procedures to be tested to the extent practicable during the 
commissioning phase;

(3) Certain parameters to be recorded (during and after construction but prior to 
plant operation) for use as reference points in monitoring (certain benchmarks 
and alignment references, for example, may need to be permanently marked, 
measured and recorded to provide as-built references for subsequent 
comparison);

10
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(4) Timely review of design features necessary to implement the surveillance 
programme.

210. The surveillance programme shall be reviewed periodically and be updated as 
appropriate by the operating organization in the light of experience (see also 
para. 627).

211. When special tests and experiments which are not included in the surveillance 
programme are considered necessary, the need for the tests or experiments shall be 
justified. A special procedure for each test or experiment shall be prepared and sub
jected to an independent review and assessment by qualified persons other than the 
originator of the proposal to ascertain that neither the operational limits and condi
tions nor the design bases are violated and no unsafe condition arises. These proce
dures should specify responsibilities for the conduct of the tests and experiments but 
plant management shall have the ultimate responsibility of performing the proposed 
activity or not. The operating personnel shall comply with standing orders to bring 
the plant back into safe conditions if an unplanned violation of the operational limits 
and conditions is observed or foreseen and appropriate briefing on this subject shall 
be held before such tests and experiments are performed. When so required, the 
proposed procedure shall be submitted to the regulatory body for prior approval.

3. MAJOR SURVEILLANCE REQUIREMENTS

General

301. The surveillance programme shall cover all structures, systems and compo
nents important to safety, including the auxiliary systems essential for the perfor
mance of these items. The scope of the programme should be broad enough to 
provide a basis for assuring that all systems operate within applicable operational 
limits and conditions (see Safety Guide 50-SG-03, para. 3.5). Particular attention 
shall be given to:

(1) The integrity of barriers between the radioactive products and the environment 
(e.g. fuel cladding, primary pressure boundary and containment);

(2) The availability of safety systems, i.e. the protection system, the safety actua
tion systems, and the safety system support features (see the Safety Guide on 
Protection Systems and Related Features in Nuclear Power Plants, IAEA 
Safety Series No. 50-SG-D3);

(3) The availability of other items that could adversely affect safety if they 
malfunctioned.

11
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302. Special attention shall be paid when preparing and reviewing the surveillance 
programme to ensure that, when surveillance tests are carried out, sufficient compo
nents remain operable, even when the plant is shut down, to ensure that no opera
tional limits and conditions are violated.

303. A typical list of parameters, structures, systems and components that may be 
included in the surveillance programme and the type of surveillance that may be 
appropriate is provided in the annex.

Integrity of barriers

304. Surveillance measures necessary to verify fuel cladding integrity include, but 
are not necessarily limited to:

(1) Inspection of new fuel, core components and associated items such as flow 
restricting devices and locating devices in accordance with an agreed schedule 
prior to loading into the core. This inspection, as detailed in the Safety Guide 
on Core Management and Fuel Handling for Nuclear Power Plants, IAEA 
Safety Series No. 50-SG-010, may include visual, metrological and more 
sophisticated methods (such as helium tests).

(2) Monitoring thermal and hydraulic conditions such as flows, temperature, pres
sure, gross and local power, to ensure adherence to operational limits and 
conditions.

(3) Monitoring of the reactor coolant radioactivity and chemical composition 
(e.g. by sample analysis).

(4) Appropriate inspection of irradiated fuel before reuse, storage or transporta
tion (e.g. by visual inspection or leak tests).

(5) Monitoring the radioactivity and chemistry of water or gas in the irradiated fuel 
storage facilities.

(6) Monitoring for discharges of radioactivity to the environment.

305. Surveillance measures necessary to verify the integrity and assess the residual 
lifetime of the primary reactor coolant pressure boundary include, but are not neces
sarily limited to:

(1) Leak rate measurements — for example on make-up or waste collection 
(a steady state condition is generally required for such measurements to 
eliminate transient effects);

(2) Inspection and pressure tests on the primary pressure boundary (see Safety 
Guide 50-SG-02 for further details);

(3) Recording of system transients and comparison of them with the assumptions 
made in the safety report, where appropriate;
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(4) Testing of the operability and tightness of closure devices that are part of the 
boundaries;

(5) Monitoring leak detection systems (process and area radiation instruments, 
temperature detectors, acoustic detection equipment, etc.);

(6) Monitoring to assure that nil-ductility transition temperature considerations are 
satisfied;

(7) Monitoring the chemical quality of the primary or secondary reactor coolants 
as appropriate.

306. Surveillance measures necessary to verify containment integrity include, but 
are not necessarily limited to:

(1) Leak rate tests performed on the containment;
(2) Tests of penetration seals and closure devices such as air locks and valves that 

are part of the boundaries to demonstrate their leak tightness and, where 
appropriate, their operability;

(3) Structural integrity inspections (e.g. those performed on liner and pre-stressing 
tendons);

(4) Monitoring conditions within the containment such as temperatures, pressures 
and atmospheric composition.

307. The surveillance programme shall include periodic tightness checks, pressure 
and/or leak tests of all systems, parts of which are outside the containment and which 
could contain highly radioactive liquids or gases following an accident. Examples of 
these systems are:

(1) Residual heat removal systems
(2) ’ Safety injection systems
(3) Containment spray systems
(4) Chemical and volume control system
(5) Radioactive fluid waste treatment system
(6) Core spray system (BWR).

308. The surveillance programme shall include tightness checks, leak tests of all 
other systems and components designed to contain radioactive materials, or continu
ous testing as appropriate.

Safety systems

309. The surveillance shall cover systems and components provided to shut down 
the reactor and keep it shut down, to ensure that safety limits are not exceeded either
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under anticipated operational occurrences or during inital operation of systems 
required to mitigate the consequences of accident conditions. The latter includes:

(1) Protection of primary systems against unacceptable pressure surges (steam 
dumping, safety and relief valve actuation, etc.)

(2) Actuation of protective systems as intended.

The surveillance shall demonstrate the availability of the protection system, includ
ing all redundant parts, verily the set points at which actuations occur and the accept
ability of all response times.

310. All structures, systems and components with functions that mitigate the conse
quences of accident conditions shall be subjected to periodic surveillance to demon
strate their availability and effectiveness to the fullest extent practicable and to detect 
any degradation of their performance. These functions include, if applicable, but are 
not necessarily limited to:

(1) Emergency core cooling and systems for heat transport to the ultimate heat sink
(2) Containment isolation
(3) Containment cooldown and pressure limitation
(4) Control of radioactive effluent discharges resulting from accident conditions
(5) Control of combustible gases within the containment
(6) Stand-by shutdown system.

311. The availability of safety system support features (see Safety Guide 50-SG-D3 
and the Safety Guide on Emergency Power Systems at Nuclear Power Plants, Safety 
Series No. 50-SG-D7) shall be verified. Functions associated with structures, sys
tems and components important to safety that shall be considered include, but are 
not necessarily limited to, the supply of:

(1) Emergency power
(2) Cooling water
(3) Air
(4) Cooling and lubrication
(5) Control and instrumentation.

Other items

312. Other items that shall be subjected to surveillance are those items that, should 
they fail, are likely to give rise to, or contribute to, unsafe or accident conditions. 
These may include:

(1) Systems relied on for shutting down and cooling the reactor under normal plant 
conditions, including control systems such as those provided to control and
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monitor reactivity, primary water chemistry, feedwater supply, reactor pres
sure and temperature;

(2) Instrumentation for both operational states and accident conditions;
(3) Control room habitability and access;
(4) High energy piping and associated piping restraints;
(5) Structural supports (e.g. stack stay wires, pipe supports);
(6) Fire prevention, detection and fighting systems;
(7) Emergency facilities and equipment;
(8) Protection against internal and external events;
(9) Communication systems;

(10) Irradiated fuel storage facilities including cleanup systems;
(11) Fuel handling equipment and facilities;
(12) Radioactive waste treatment and storage facilities;
(13) Turbine and generator speed control and their protection systems, where 

appropriate;
(14) Plant security.

4. SURVEILLANCE FREQUENCY AND EXTENT 

Determination of surveillance frequency and extent

401. The frequency and extent of surveillance of individual structures, systems and 
components shall be determined primarily by their relative importance to safety (see 
Safety Guide 50-SG-D 1). The determination shall also take into account access limi
tations (see Safety Guide 50-SG-02) and the need to keep radiation doses to person
nel as low as reasonably achievable.

402. The surveillance frequency and extent shall be adequate to:

(1) Ensure that the plant parameters, including availability of specified items, con
tinue to remain in accordance with the prescribed operational limits and 
conditions;

(2) Detect incipient failures or the need for more frequent maintenance to ensure 
satisfactory functioning and availability;

(3) Ensure that a defect does not develop between two successive surveillance 
actions to such an extent as to lead to accident conditions;

(4) Give information to allow an assessment of possible effects of excessive fatigue 
and/or premature ageing;

(5) Meet the relevant requirements of the regulatory body, of the applicable regu
lations, industrial codes and standards.
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403. Surveillance frequencies should be determined from the following:

(1) The importance of safety and the need to meet reliability objectives, etc.;
(2) Manufacturers’ recommendations and information such as results of type tests, 

endurance and cycle tests;
(3) Expected mechanisms of failure, results of reliability analyses, age of item or 

system, type of component and conditions of service;
(4) Experience of failure rates gained from maintenance, from experience in the 

plant and from similar plants;
(5) Extent of automation of the surveillance.

404. Optimization of the surveillance frequencies may involve consideration of the
following:

(1) The extent of redundancy of the system in relation to the need to remove 
systems or components from service for surveillance;

(2) Operational constraints having a bearing on the implementation of surveillance 
activities;

(3) Scheduling surveillance in conjunction with other activities such as planned 
maintenance and shutdowns or other operating cycles;

(4) Facilitating the performance of several surveillance activities during a 
shutdown;

(5) Flexibility to allow reasonable margins without impairing the effectiveness of 
the surveillance;

(6) Flexibility to allow surveillance to be carried out during unplanned shutdowns;
(7) Flexibility to allow the performance of tests at a time when plant conditions 

are most suitable with regard to both the validity of the surveillance and the 
safety of the plant;

(8) The need to do surveillance without being unduly burdensome to the plant 
organization while still assuring plant safety;

(9) The need to perform surveillance in operational conditions as close as possible 
to the normal operating conditions of the systems and components involved;

(10) The need to avoid spurious reactor trips or adverse effects on operation;
(11) The need to avoid unnecessary shortening of the operating life of a device or 

the introduction of errors by an excessive series of tests and operations;
(12) The need to maintain personnel radiation exposures as low as reasonably 

achievable;
(13) Special considerations (described in paras 405-411).

Special considerations

405. When using calculated reliability figures in determining surveillance frequency
(see para. 412), the following limitations should be recognized:
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(1) The difficulty of obtaining statistically meaningful data on fault events of low 
frequency;

(2) The difficulty of conducting sufficient testing to provide conclusive reliability 
figures; in such cases, the frequency of surveillance may be based on the best 
estimates by the operating organization for future failure rates and other 
criteria established within this Guide;

(3) The difficulty of assessing the significance of common cause failures.

406. Where there is only limited experience on the reliability of systems or compo
nents, the initially adopted surveillance frequency shall be based upon conservative 
assumptions. As experience is gained, changes may be made in accordance with 
para. 412.

407. The reliability of systems and components may be adversely affected through 
experiencing an excessive number of thermal, mechanical or other cycles. There
fore, to reduce cycling caused by testing, the testing of components providing a given 
safety function may be suspended during any period when that particular safety 
function is not required to be available, provided the surveillance requirements are 
met before a change in operational state that requires the safety function to be avail
able is made.

408. The reliability of systems and components may be adversely affected if techno
logical limits defined by the designer are exceeded. The surveillance procedures 
shall take these limits into consideration.

409. The reliability of equipment and systems may be degraded by personnel caused 
faults (e.g. calibration of redundant instruments on the same day by one individual 
may introduce similar errors and thus increase the potential for common failure). 
The frequency of such faults can be reduced by varying the personnel or by establish
ing detailed procedural control.

410. Where certain redundant components of an operating system are kept on stand
by, operation of these components should be rotated in order to subject all 
components to similar operating duties and consequently to similar surveillance 
procedures and frequencies. Maintenance intervals should be adjusted to ensure that 
these components do not wear out at the same time.

411. Diverse methods should be used where practicable during the testing of items 
subjected to surveillance to improve confidence that the surveillance programme will 
detect unrevealed faults.
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412. Periodic re-evaluation of the established frequency and extent of surveillance 
shall be undertaken to establish that they are effective in maintaining the system or 
component in an operational state. Procedures shall be established for ensuring that 
these re-evaluations are carried out and any necessary changes approved by the 
appropriate authorities. For this purpose, the following should be considered:

(1) Performance of the system or component, particularly its failure rate;
(2) Corrective action required after a failure;
(3) Performance of similar systems and components in similar plants and 

environments;
(4) Design changes associated with the system or component;
(5) Information on failure modes causing abnormal occurrences or accidents;
(6) Effect of ageing of components.

Periodic re-evaluation of surveillance frequency and extent

5. IMPLEMENTATION 
OF THE SURVEILLANCE PROGRAMME

General

501. The surveillance programme shall be implemented so as to ensure that all 
portions of the structures, systems or components important to safety are included.

502. In the case of the protection system, the method of surveillance shall provide, 
where practicable, for verification of the availability status of all the components 
from the input sensor to the actuated equipment, including the automatic and manual 
portions. Where this is not practicable, overlapping surveillance methods (on-line 
and off-line) shall be used. The methods shall be such that failures in each redundant 
portion or component of a system are detected.

503. Where alternative control points are provided for a system or component, all 
such control points shall be included in the programme.

504. Surveillance shall be carried out under conditions such that the results can be 
compared with the results obtained from previous surveillance activities, including 
baseline data.
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Surveillance methods

Monitoring

505. Monitoring gives an immediate indication of plant status to operating person
nel. The parameters most significant for safe plant operation and for the status of 
systems which are not normally in operation but which may be required to operate 
during an off-normal condition shall be monitored.

506. Monitoring is normally done by the operating personnel either from the main 
control room or during periodic tours of the plant. It takes the form of noting the 
parameter values shown by instruments, data loggers or computer printouts, and 
observation of plant conditions.

507. Monitoring may also involve sampling. Such sampling may be on-line or 
manual and may be for chemical analysis, radiochemical analysis, material analysis 
or isotopic purity analysis. Since the techniques involved in such sampling and 
analyses are specialized, these activities are generally conducted by specially trained 
personnel.

Instrument checks

508. The availability of instrument channels that give readings shall be verified by 
one or more of the following:

(1) Comparing readings on channels that monitor the same variable with allowance 
for any differences in the process variable between sensor locations;

(2) Comparing readings between channels that monitor the same variable and bear 
a known relationship to one another;

(3) Comparing readings between channels that monitor different variables and 
bear a known relationship to one another.

Calibration and response time verification tests

509. A calibration verification test is intended to check whether a known input to 
the instrument or channel gives the required output (analog, digital or bistable). In 
analog channels, linearity and hysteresis may also be checked.

510. Response time testing shall be required on safety systems or subsystems to 
verily that the response times are within the specified limits. The response time test 
shall include as much of each safety system, from sensor input to actuated equip
ment, as is practicable in a single test. Where the entire system from sensor to
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actuated equipment cannot be tested as a whole, verification of system response time 
shall be accomplished by measuring the response times of discrete portions of the 
system and showing that the resultant of all response times is within the limits of the 
overall system requirements.

511. Calibration and response time shall be verified by tests that do not require 
removal of detectors from their installed location unless such tests are not capable 
of detecting whether response time changes are beyond acceptable limits. In such 
cases, sensors shall be removed for a special bench test if this is practicable. If it 
is not practicable, then the manufacturers’ test results may be used, provided that:

(1) Satisfactory assurance is obtained that ageing does not degrade performance 
beyond acceptable limits;

(2) The manufacturers’ test results are not invalidated by the design of the system 
in which the sensor is installed;

(3) The test results have been documented and the tests performed in accordance 
with the quality assurance requirements of the operating organization’s quality 
assurance programme.

Functional tests

512. A functional test shall ensure that the tested system or component is capable 
of performing its design function. To the extent practicable, structures, systems and 
components should be tested under the conditions in which they are expected to oper
ate to fulfil their intended functions. A functional test of equipment shall consist, as 
appropriate, of one or more of the following:

(1) Manual start of equipment. Test duration shall be sufficient to achieve stable 
operating conditions. Where starting a specified component is not practical, 
operation of the starting device in the ‘test’ position may be acceptable if the 
component is subsequently tested at the first opportunity provided by plant 
operations.

(2) Manually controlled electric operation of valves, with timing of the stroke, if 
appropriate. In cases where full stroking of the valve is not permissible because 
of operating conditions, a partial stroke test or a valve control system test may 
be acceptable, but full stroke testing should be done routinely during plant 
shutdown.

(3) Injection of a test signal of an appropriate magnitude to give a suitable actua
tion of the output or a readout, as required.

(4) Initiation of the actuating device and observation of the resultant operation.
(5) Testing automatically calculated set points to verify responses to each variable 

entering in the computation.
(6) Checking the manual initiation of safety functions.
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(7) Testing of the status and operability of interlocks, bypasses, bypass and test 
indications, and bypass and test annunciation circuits.

(8) Monitoring of the appropriate parameters during the test.

Inspections

513. Inspections other than those conducted as a normal part of monitoring are 
necessary complements to a surveillance programme. However, such inspections are 
not addressed in this Guide since they are discussed in Safety Guides 50-SG-02 and 
50-SG-07.

Surveillance after maintenance, repair or modification

514. Before any system or component is returned to service after maintenance or 
repair, surveillance shall be performed to ensure that the objective of the main
tenance or repair actions has been achieved, that the limits and conditions for normal 
operation associated with that system or component are satisfied, and that the plant 
can be operated safely. This procedure shall include the surveillance of connected 
systems and other systems in the work area that may have been disturbed by the 
repair or maintenance action.

515. Before any system or component is returned to service after a modification, 
the system or component shall be subjected to tests appropriate to the characteristics 
of the work performed and to the current design standard but at least equivalent to 
those used in the commissioning phase, as described in Safety Guide 50-SG-04, to 
substantiate that the design intent of the modification has been complied with. The 
surveillance programme shall be re-evaluated and revised if necessary (see para. 412
(4)). When modifications are made on a multichannel system, it is preferable to com
plete the work on one channel and to allow a reasonable surveillance period in order 
to ensure that the modifications are adequate and reliable before similar modifica
tions are made on other channels. This practice will help avoid potential common 
mode failures and possibly unnecessary plant trips.

516. After any modification of the reactor core that may affect the core physics 
parameters, a testing programme shall be conducted to verify the acceptability of the 
modified configuration. This testing programme should be similar in content to the 
initial criticality, low power physics and power tests described in Safety Guide 
50-SG-04; however, the scope of the tests may be abbreviated to confirm the values 
of only those parameters that may have been altered.

517. The performance of the special surveillance activities referred to in paras 
514-516 should not affect as a rule the surveillance frequency established in the 
surveillance programme.
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Test equipment

General

518. The operating organization shall ensure that all test equipment, whether called 
for in the design or otherwise required for the surveillance programme, is available, 
operable and calibrated. In so far as practical, test equipment should be permanently 
installed.

Control and calibration

519. A programme shall be established and maintained for calibration and control 
of test equipment and reference standards used in surveillance. The programme shall 
provide for prompt detection of inaccuracies, and for timely and effective corrective 
action. This programme shall include the following general requirements:

(1) Equipment identification: Test equipment used as calibration reference stan
dards shall be identified to enable their calibration status to be verified.

(2) Use of equipment: Before test equipment is used in a surveillance test, its 
calibration status and operability shall be verified.

(3) Calibration procedures: Detailed procedures shall be provided for the calibra
tion of test equipment; the accuracy of calibration shall be commensurate with 
functional requirements and, where appropriate, reference standards shall be 
used.

(4) Calibration records: Records to demonstrate that established schedules and 
procedures for calibrating test equipment and reference standards have been 
followed shall be maintained for each piece of equipment. These records shall 
provide a calibration history, showing calibration intervals, date of last calibra
tion, when the next calibration is due, conformance or non-conformance to 
required tolerances before and after adjustments, and any limitations on use. 
It is often desirable to affix a sticker directly to the test equipment, giving the 
date of previous calibration and the required date of the next one.

Out-of-calibration test equipment

520. When test equipment is found to be out of calibration, the validity of tests done 
since the last calibration date shall be evaluated. For this purpose it is recommended 
that a history of usage for each piece of test equipment be maintained. Test equip
ment found to be out of calibration shall be identified by a tag or other suitable 
means.
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6. ADMINISTRATIVE ASPECTS

Responsibilities

601. Ultimate responsibility for preparing and executing an adequate surveillance 
programme rests with the operating organization. Plant management shall be res
ponsible for adhering to the operational limits and conditions (see Safety Guide 
50-SG-03) and therefore to the surveillance requirements they contain.

602. With respect to the surveillance programme, the operating organization shall 
assign the authority and responsibilities, both within its own organizational structure 
and to other organizations, and shall specify lines of communication. It shall make 
available to plant management sufficient resources in personnel and equipment to 
satisfactorily implement the surveillance programme. It shall ensure the timely 
conduct of surveillance, documentation and reporting, and the evaluation of results. 
Any exceptional deviation from the established frequency and extent of surveillance 
activities shall be justified, reviewed and reported to the regulatory body where 
appropriate.

603. Independent verification that the surveillance programme is implemented in 
accordance with quality assurance requirements may be carried out by persons from 
either the operating organization, the regulatory body or the competent authority, or 
from an organization recognized by the competent authority according to national 
practice. If this verification is carried out by the operating organization, it shall be 
conducted by individuals who are not directly involved in the surveillance activities.

604. The operating organization shall review the design to ensure that the necessary 
provisions have been made to permit adequate surveillance of items important to 
safety. It shall also keep records of data collected and approved during commission
ing as baseline data and as acceptance criteria for the results of operational surveil
lance. The operating organization shall also ensure that the surveillance procedures 
have been validated to the extent practicable during this period.

605. The operating organization shall be responsible for ensuring that the personnel 
carrying out the surveillance programme are properly trained and qualified for the 
specific area of surveillance for which they are responsible, including the first 
screening of the results. Persons who perform particular surveillance activities may 
be required to hold a formal authorization according to national practices and regula
tions. For this purpose, a training programme shall be established to provide on-the- 
job training; in particular, arrangements should be made for these personnel to
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participate, to the extent practicable, in the development and conduct of commission
ing test programmes and the evaluation of results. This programme should incor
porate applicable operating experience, and provide for personnel to participate in 
manufacturers’ schools, refresher training and other training programmes as consid
ered necessary.

606. The surveillance programme shall be prepared, reviewed, approved and 
implemented in accordance with quality assurance requirements. Detailed guidance 
on these requirements is provided by the IAEA Code and Safety Guides on Quality 
Assurance.

607. The operating organization shall make suitable preparations for submitting 
information required by the regulatory body.

Surveillance procedure

608. Procedures shall conform to the general provisions of Section 2 of the Safety 
Guide on Quality Assurance During Commissioning and Operation of Nuclear 
Power Plants, IAEA Safety Series No. 50-SG-QA5 (Rev. 1), dealing with procedure 
contents, review and approval, temporary procedures and procedure adherence. The 
review shall also consider the effect on plant safety of the surveillance testing for 
the full range of operational states.

609. Procedures shall be so written that only one interpretation can be made and that 
compliance is feasible. Where possible, relevant parameters shall be specified so that 
they are meaningful and directly available to personnel conducting the surveillance; 
they shall include (a) allowable tolerances for the effects of any associated instrument 
errors and (b) dynamic effects.

610. Procedures shall require that instrumentation and alarms associated with the 
system under test or calibration be checked and left operational as far as possible.

611. Procedures shall state clearly the operating conditions required during the 
performance of surveillance activities. These conditions shall be such that surveil
lance does not result in the violation of operational limits and conditions or in the 
loss of one or more safety functions (see Safety Guide 50-SG-D 1), even temporarily. 
If a component of a protective system is taken out of service for surveillance 
purposes the corresponding safety circuit shall be left in the configuration most 
conducive to safety.

612. In order to minimize the risk of errors in subsequently reinstating wiring, 
surveillance activity procedures should avoid as far as possible the need for tem
porary changes to be made in control wiring. Any permanent changes of control
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wiring shall be treated as a modification under the provisions of Safety Guide 
50-SG-07.

613. Since certain surveillance activities require that systems or components impor
tant to safety be removed from service, it is essential that the procedures include both 
prerequisites for removal and specific directions for complete and proper return of 
these systems and components to service in order to ensure that the limits and condi
tions for normal operation are not violated. The time during which systems or 
components important to safety are removed from service shall be minimized. 
Should the test be interrupted for any reason, these systems or components shall be 
restored to normal service expeditiously.

614. Procedures for monitoring plant parameters or system status may require use 
of checklists, completion of prepared tables, or plotting of graphs.

615. Procedures shall clearly specify acceptance criteria and the actions to be taken 
if these acceptance criteria cannot be met (see paras 607 and 624).

Scheduling of surveillance

616. In scheduling surveillance, the following shall be considered in order to avoid 
undue interference with plant operation:

(1) Completion of a test or calibration during a single shift as far as practical,
or adoption of measures to ensure continuity such as overlapping of crew
members, special briefings and the use of a log book or checklist.

(2) Reduction of the risk of common cause failure due to personnel error. It is 
desirable that testing or calibrating different channels of a redundant system 
be performed by different individuals and at different times.

(3) Availability of qualified personnel to perform specific surveillance tasks and
to initiate and carry out corrective actions, should an abnormal result be
observed.

(4) The possibility of carrying out several tests or calibrations simultaneously, so 
long as risks to the plant or interference between tests can be avoided.

(5) Provision for sufficient flexibility to accommodate specific generation 
demands that may occur during certain periods.

(6) Minimization of plant transients. It is desirable to take advantage of planned 
or unplanned shutdowns, startups, or partial load conditions to undertake those 
tests that require these conditions or that may result in load reductions or plant 
trips.

(7) Minimization of personnel radiation exposure; in particular, when surveillance 
requires entry into high radiation zones during power operation.
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617. Control room personnel shall be provided with the relevant list of tests to be 
performed, particularly those referred to in para. 616(6); they shall be aware of their 
implementation requirements and shall monitor any effect on the plant.

Administrative control of tests and calibrations

618. For purposes of administrative control, the following shall be established:

(1) Clear lines of responsibility between the persons conducting tests or calibra
tions and the persons responsible for the operational control of the plant 
(e.g. shift supervisor).

(2) A test permit to be issued by plant operating personnel to the person responsi
ble for the test in accordance with plant procedures. This permit shall clearly 
delineate the boundaries of the system being tested and specify all safety |
requirements (see para. 613) and time limits if necessary.

(3) A written procedure for the test or calibration to be carried out.
(4) Clear and direct communication links between the persons conducting the tests 

and the operator in the control room. These communication links shall be used 
to warn the operator in the control room of imminent changes to plant condi
tions during the tests.

(5) A system for cancelling test permits to ensure that the system is returned to 
operation in a correct condition after testing.

619. During a test, the operator in the control room shall be kept informed of the 
status of the safety systems. Where the design has not provided an indication in the 
control room of the status of the items important to safety, an appropriate procedure 
using tagging or other devices shall be adopted. No system or component important 
to safety shall be bypassed or removed from service unless the operator at the 
controls in the control room at the time of removal is notified and gives 
authorization.

620. When a system is in a testing or calibration condition, it shall be considered ^
as unavailable for safety purposes unless it can be demonstrated that its ability to 
perform its intended safety function is not reduced.

Evaluation of surveillance results and corrective actions

621. As surveillance results are obtained, they shall be compared with the accep
tance criteria by the person conducting the surveillance. Should the results be outside 
tolerances, appropriate corrective action shall be initiated. In any event, where devi
ations from acceptance criteria that may prevent adherence to limits and conditions 
for normal operation occur, the person responsible for the operational control of the 
plant (e.g. shift supervisor) shall be promptly informed.
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622. Once a specific surveillance activity has been completed, the results shall be 
reviewed by a competent person other than the person who performed the surveil
lance. This review shall establish whether or not the surveillance has been properly 
completed and provide assurance that all results satisfy the acceptance criteria.

623. Surveillance results shall be examined, where appropriate, for trends that may 
indicate equipment deterioration. This can be done by reference to previously 
obtained data.

624. The surveillance programme shall include appropriate actions to be taken for 
postulated deviations from the acceptance criteria, based in the first instance on 
design information and design analysis. As a general rule, the actions to be taken 
when a deviation is detected shall include, as appropriate:

(1) Actions by plant operating personnel, if so required, to compensate for the 
deviation and maintain operation within the limits and conditions for normal 
operation. On multichannel systems, this may involve placing the failed com
ponent or channel in a fail-safe state until repairs and testing are completed.

(2) Notification to the appropriate level of authority in the operating organization.
(3) Remedial maintenance (see Safety Guide 50-SG-07) to be carried out by plant 

personnel with the collaboration of specialists if necessary.
(4) Assessment of the safety implication of the deviation with respect to future 

operation, remedial maintenance and the surveillance programme.
(5) Consultation, if necessary, with design personnel and specialists.
(6) Assessment of the implications of the deviations with respect to the design of 

the system or component, computer modelling of the system, operator train
ing, plant procedures, emergency measures and regulatory requirements.

(7) Modifications to the appropriate documents, plans, drawings, etc.
(8) Notification to the regulatory body, if so required.

625. When the remedial maintenance or modification required as a consequence of 
a deviation has been completed, surveillance of the repaired, replaced or modified 
system or component shall be conducted before its return to service, as described 
in paras 514-517 of this Guide.

626. When the results of surveillance on a plant item which is out of service fall 
outside of the acceptance criteria, then, unless that plant item is repaired, replaced 
or modified, it shall remain out of service until the safety aspects have been 
reviewed. If the review shows that the reliability and effectivness of that plant item 
having a bearing on safety is affected, and if the decision not to repair, replace or 
modify is confirmed, the deviation shall be justified as a change to the safety report 
in accordance with established procedures and the plant item shall remain out of
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service until this has been completed, and the approval of the regulatory body has 
been obtained, if so required. If the results of surveillance or the review show that 
other plant systems, structures or components may have similar defects, these plant 
systems, structures or components shall be inspected as soon as possible.

Audits, reviews and documentation

627. In accordance with the quality assurance requirements, the surveillance 
programme, including its procedures, schedules, surveillance frequency, results and 
reports, shall be periodically audited and reviewed to ensure that the objectives of 
the programme itself indicated in para. 102 are met. These audits and reviews shall 
consider the effects of surveillance activity with respect to safe operation of the plant. 
As a result of these audits and reviews, modifications of individual procedures or 
of the surveillance programme may be necessary.

628. All results of surveillance activities shall be documented and recorded. 
Arrangements shall be made for documentation to be issued and maintained in accor
dance with quality assurance requirements. The following is a list of typical docu
ments related to surveillance activities:

(1) Logs and logbooks giving the readouts of safety system parameters;
(2) Recorder charts and computer printouts;
(3) Reports of tests, calibrations and inspections; evaluation of results and correc

tive actions;
(4) Surveillance procedures;
(5) Records of completed surveillance;
(6) Reports of relevant reviews and audits;
(7) Checklists for system and component status.

629. These documents should be used as a basis for reviews carried out to:

(1) Demonstrate compliance with operational limits and conditions
(2) Detect trends indicating system or component deterioration.

630. Guidance on audits, reviews and documentation are to be found in the Code
on the Safety of Nuclear Power Plants: Quality Assurance, IAEA Safety Series 
No. 50-C-QA (Rev. 1), and associated Safety Guides.
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Annex

EXAMPLES OF PARAMETERS, SYSTEMS, STRUCTURES 
AND COMPONENTS OF DIFFERENT TYPES 

OF REACTOR PLANTS REQUIRING SURVEILLANCE

This annex provides a typical list of parameters, structures, systems and com
ponents that may be included in a surveillance programme. It is emphasized that the 
annex is not part of the Safety Guide, but is attached to provide information helpful 
to the user in understanding the practical application of principles recommended in 
the Guide.

It is to be noted that although this annex is generally applicable to all four types 
of reactors considered, variations may exist as a result of particular designs and the 
requirements of various national practices.

For an understanding of the headings of the columns in Tables A1-A4, refer
ence should be made to paras 505-513.

The tables include a column indicating where inspection is normally performed 
on certain structures, systems and components as part of surveillance.

Even though this Guide does not address in-service inspection or inspection 
following maintenance (see para. 513), some in-service inspections have been 
included in the ‘inspection’ column where they are considered helpful to the user.
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TABLE A l. PRESSURIZED WATER REACTOR PLANTS

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Reactivity control system

Control rods

— Position indication + + +
— Insertion time (scram) + +
— Insertion time (controlled) + +
— Insertion limits + + +
— Freedom of movement +
— Sequence interlocks +
— Control rod supplies + + '

Boron injection

— Flow path +
— Charging pumps + +
— Boric acid pumps + +
— Borated water volumes, + +

temperature and concentrations

Reactor power distribution

— Axial and radial flux pattern +
determination

— Linear heat rate +
— Departure from nucleate boiling +
— Peaking factors +

Core

— Physics parameters +
— Fuel assemblies +
— Core components +

Instrumentation

— Reactor protection system + + +
— Engineered safety feature + + +

actuation (including all inputs)
— Neutron detectors + + +
— Seismic + + +
— Remote shutdown + + +
— Post-accident monitors + + +
— Data processing system + + +
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TABLE A l. (cont.)

Monitoring, Functional calibration and/or jnSpectjon 
sampling test response time

verification test

Instrument check,

Primary coolant system

— Safety valves, relief valves + + +
— Isolation valves + +
— Pressurizer volume level + +
— Leak detection system + + +
— Leak rate
— Chemistry and radiochemistry
— Pressure/temperature limits
— Core barrel movement

+
+
+

+ +

+
— Structural integrity

(see Safety Guide 50-SG-02)
— Main reactor coolant pumps + + +

Emergency core cooling system 
(ECCS)

— Safety injection tanks + +
— ECCS subsystems (pumps, valves ^  ^  

and flow paths)
— Refuelling water storage tank + +

Containment

— Leakage + +
— Structural integrity + +
— Air locks
— Pressure and temperature

+
+

+

— Depressurizing and cooling
4- 4-

systems
— Iodine cleanup filters + +
— Isolating valves + +
— Atmosphere control + + +
— Hydrogen control + + +
— Penetration room fans and filters + +
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TABLE A I. (cont.)

Monitoring,
sampling

Functional
test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Plant systems

Main steam turbine system

— Safety valves + +
— Turbine overspeed protection + +
— Auxiliary and emergency

feedwater system
— Condensate storage system +
— Water chemistry and _f_

radiochemistry
— Main steam isolating valve + + +
— Feedwater and condensate pumps + +

Steam generator pressure,
temperature and level

Component cooling water system + +

Service water system + +

Residual heat removal system + + +

Ultimate heat sink + +

Ventilation systems

— Filters + +
— Fans + +
— Differential pressure +

Hydraulic snubbers + +

Normal and emergency power systems

Essential AC power sources

— On-site generator and auxiliaries + +
— Off-site supplies +
— Vital AC inverters/motor

+ +generator sets
— Distribution system + + +
— Distribution system protection + +
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TABLE A l. (cont.)

Monitoring, Functional calibration and/or j nSpectjon 
sampling test response time

verification test

Instrument check,

Essential DC power sources
— Batteries + + +

— Rectifier or battery chargers + + +
— Distribution system + + +
— Distribution system protection + +

Emergency lighting system + +

Fuel handling operation
— Boron concentration +
— Containment penetration + +
— Communication systems +
— Crane and hoists + +
— Refuelling machine + + +
— Coolant circulation +
— Reactor and irradiated fuel 

storage pool level
— Irradiated fuel storage pool 

ventilation systems
— New fuel transfer system + + +

Miscellaneous
Emergency preparedness equipment 

(see Safety Guide 50-SG-06)
Communications equipment +
Fire protection systems + + +
Test equipment +
Plant security systems + +
Failed fuel detection system + +
Waste storage facilities + + +
Interlock systems (electrical, +

mechanical and radiation safety)
Meteorological monitors + +
Radiation monitors and recorders + + +
Filter vented containment system 

(if applicable)
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TABLE A2. BOILING WATER REACTOR PLANTS

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Reactivity control system

Control rods

— Position indication + + +
— Insertion time (scram) + +
— Group insertion time (4 rods) + +
— Travel time (controlled drive) + +
— Freedom of movement +
— Accumulators +
— Drive coupling +
— Housing support +

Rod programme controls

— Rod worth minimizer + +
— Rod sequence control +
— Rod block monitor +

Stand-by liquid control system + +

Shutdown margin + +

Reactivity anomalies +

Core

— Physics parameters +
— Fuel assemblies +
— Core components +

Reactor power distribution limits

— Linear heat rate +
— Peaking factors +
— Minimum critical power ratio +
— Axial and radial flux pattern +

distribution
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TABLE A2. (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Instrumentation

— Reactor protection system + + +
— Engineered safety features -1- + +

(including all inputs)
— Isolation indication + + +
— Neutron detectors + + +
— Seismic + + +
— Remote shutdown + + +
— Post-accident monitors +
— Data processing system + .+ +

Reactor coolant system

Recirculation system + + +

Safety valves, relief valves + +

Reactor coolant leakage

— Leakage detection systems + + +
— Leakage rate +

Chemistry +

Pressure, temperature, level +

Main steam line isolating valves + + +

Structural integrity +
(see Safety Guide 50-SG-02)

Core barrel movement +

Emergency core cooling system
(ECCS)

High pressure coolant injection + + +

Automatic depressurization + +

Core spray + + +

Low pressure coolant injection + + +
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TABLE A2. (cont.)

Monitoring, Functional calibration and/or TInspection
sampling test response time 

verification test

Instrument check,

Containment

Primary containment

— Containment integrity +
— Leakage +
— Air locks + +
— Isolating valves + +

Depressurization and cooling systems

— Drywell spray +
— Suppression pool +
— Suppresssion pool cooling + +

Vacuum relief

— Drywell/wetwell vacuum breakers +
— Wetwell/reactor building vacuum 

breakers

Secondary containment

— Containment integrity + +
— Isolating valves + +

Containment atmosphere control

— Stand-by gas treatment system + +
— Atmosphere dilution + +
— Hydrogen control + +
— Oxygen concentration +
— Gas analysers
— Nitrogen inertization + +

Plant systems

Main steam turbine system

— Turbine overspeed protection + +
— Condensate storage system +
— Water chemistry and 

radiochemistry
— Isolating valves + +
— Feedwater and condensate system + +
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TABLE A2. (cont.)

Monitoring, Functional calibration and/or jnspectjon 
sampling test response time

verification test

Instrument check,

Residual heat removal service water 
system

Ventilation systems

— Filters
— Fans
— Differential pressure

Reactor building component cooling 
water system

Reactor core isolation cooling system

Ultimate heat sink

Hydraulic snubbers

Residual heat removal system

Normal and emergency power systems

Essential AC power sources

— On-site generator and auxiliaries
— Off-site supplies
— Vital AC inverters/motor 

generator sets
— Distribution system
— Distribution system protection

Essential DC power sources

— Batteries
— Rectifier or battery chargers
— Distribution system
— Distribution system protection

Emergency lighting system

+ + +

+ +
+ +
+

+ +

+ + +

+ +

+ + 

+ + +

+ + +
+
+ +

+ + +
+ +

+ + +
+ + +
+ + +
+ +

+ +
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TABLE A2. (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Fuel handling operation

— Boron concentration +
— Containment penetration + +
— Communication systems +
— Crane and hoists + +
— Refuelling machine + + +
— Coolant circulation +
— Reactor and irradiated fuel 1

storage pool level
T

— Irradiated fuel storage pool + +
ventilation systems

— New fuel transfer system + + +

Miscellaneous

Emergency preparedness equipment -f
(see Safety Guide 50-SG-06)

Communications equipment +
Fire protection systems + + +
Test equipment +
Plant security systems + +
Failed fuel detection system + +
Waste storage facilities + + +
Interlock systems (electrical, + +

mechanical and radiation safety) + +
Meteorological monitors + +
Radiation monitors and recorders + + +
Filter vented containment systems +

(if applicable)
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TABLE A3. PRESSURE TUBE REACTOR PLANTS

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or ^  „ 

response time 
verification test

Reactivity control system

Control rod, shut-off rod, adjuster rod

— Position indicator + + +
— Insertion time +
— Freedom of movement +
— Rod coolant flow, temperature + +
— Logic circuit sequence +

Reactor flux

— Linear neutron power rate + +
— Log neutron power rate + +
— Neutron overpower + +
— Axial and radial flux distribution +
— Emergency trip button +

Moderator dumping

— Control and dump valve + + +
— Moderator level +
— Logic circuit +
— Dumping time +

Liquid poison injection system

— Temperature and volume +
— Chemical analysis + +
— Injection valve positions, +

valve opening time, + +
injection logic +

— Helium gas pressure + +

Instrumentation

— Reactor protection system + + +
— Engineered safety feature 4- + +

actuation (including all inputs)
— Neutron detectors + + +
— Seismic + + +
— Remote shutdown + + +
— Post-accident monitors +
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TABLE A3, (cont.)

Monitoring, Functional calibration and/or T°  Inspection
sampling test response time

verification test

Instrument check,

— Control and dump valve position 
indication

— Isolation indication + + +
— Data logging system + +

Moderator system

— System temperature, pressure, 
flow

— Chemical, radiological and 
isotopic analysis

— System inventory, leakage 
detection and collection

— Stand-by pump availability and 
change-over

— Logic checks +
— Spray system operation +

Primary coolant system
— Safety valves + +
— System temperature, pressure,

gross flow, gross differential + +
temperature

— Channel flow, differential + +temperature
— System inventory, leakage 

detection and collection
— Bleed system flow (cleanup 

system flow)
— Adequate number of pumps 

in operation on either side
— Shutdown and maintenance

. .  + + +cooling systems pumps, valves,
heat exchangers

— Chemical, radiological and 
isotopic analysis

— Pressurizer pump operability + +
— Structural integrity

(see Safety Guide 50-SG-02)
— Isolating valves + +

40

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



TABLE A3, (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Emergency core cooling system
(ECCS)

Heavy water injection

— Injection logic +
— Injection valve operation time + +
— Sensors, pressure switches + +
— Calandria and fuelling machine 4_

vault drain valves

Light water injection

— Injection logic +
— Injection valve position .+ +
— Sensor and pressure switches + + +

Helium cover gas system

— System pressure + +
— Chemical analysis — gas purity +
— Recombination units +
— Position and operation of gas _i_ _L

balance valves r 1

Reactor building containment
atmosphere and ventilation system

— Heavy water recovery system + +
— Analysis of condensate collected +
— Area temperature and differential

pressure 1

— Isolation damper operation and + _i_
filter pressure drop T

— Fan operation + +
— Radiological analysis of

exhaust air
— Iodine cleanup filters + +
— Leakage rate + +
— Air locks and penetrations +
— Structural integrity +
— Depressurization and cooling + +

system
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TABLE A3, (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Dousing system/suppression
pool system

— System volume + + +
— System logic, sensor, pressure

switches
— Dousing valve position + +
— Dousing valve opening time + +

Fuel handling systems

— Fuelling machine + + +
— New fuel transfer system + + +
— Irradiated fuel transfer system + + +
— Irradiated fuel storage pool +

water level and activity
— Irradiated fuel storage pool crane + +
— Irradiated fuel storage pool

ventilation system + +
(fans, filters, dampers)

Component cooling system

End shield cooling

— System volume, flow, pressure, + +
temperature

— Stand-by pump + +
— Chemistry +

Biological shield cooling

— System volume, flow, pressure, + +
temperature

— Stand-by pump or fan + +
— Chemistry +

Shield tank cooling system + + +

Failed fuel detection system

— On-line sampling flow +
— Fission product detectors + +
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TABLE A3, (cont.)

Instrument check, 
Monitoring, Functional calibration and/or 

sampling test response time 
verification test

Instrument and breathing air systems

— System dew {joint and pressure
— Area or local receiver pressure
— Compressors, dryers, valves

Normal and emergency power systems 

Essential AC power sources

— On-site generator and auxiliaries
— Off-site supplies
— Vital AC inverters/motor 

generator sets
— Distribution system
— Distribution system protection

Essential DC power sources

— Batteries
— Rectifier or battery chargers
— Distribution system
— Distribution system protection

Emergency lighting system

Annulus gas system

— Temperature, pressure, cooling 
condenser

— Pumps, valves

Secondary coolant system

— Boiler level, pressure, 
temperature

— Feedwater system, pressure, 
temperature

— Safety relief and dump valves
— Emergency feedwater system
— Condensate storage system
— Logic operation

+ +
+ + +
+ +

+ + +
+

+ +

+ + +
+ +

+ + +
+ + +
+ + +
+ +

+ +

+ +

+

+ + +

+ + +

+ + 
+ +
+
+ + +
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TABLE A3, (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

— Water chemistry and
radiochemistry

— Boiler blowdown + +
— Pipe supports, hangers +
— Auxiliary feedwater system + +

Plant systems

— Service water systems — + +
pumps, valves, pressure,
temperature

— Turbine overspeed protection + +

Miscellaneous

— Emergency preparedness + + +
equipment (see Safety Guide
50-SG-06)

— Communication equipment +
— Fire protection systems + + +
— Test equipment +
— Plant security systems + +
— Failed fuel detection system + +
— Waste storage facilities + + +
— Interlock systems (electrical, +

mechanical and radiological safety
— Meteorological monitors + +
— Radiation monitors and recorders + + +
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TABLE A4. GAS COOLED REACTOR PLANTS

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or Inspection 

response time 
verification test

Reactivity control systems 

Primary shutdown system

— Control rod position indication + +
— Control rod insertion time

(scram) + +
— Control rod insertion limits + +
— Control rod freedom of

movement
— Control rod sequence interlocks
— Control rod supplies +

+
+
+ + +

Secondary shutdown systems

— Secondary shutdown units
— Nitrogen injection system +

+
+

Emergency shutdown systems

— Emergency shutdown devices
— Boron dust injection system
— Boron bead injection system

+
+
+

Reactor power distribution

— Axial and radial flux pattern
— Reactor power (heat balance)

+
+

Instrumentation

— Reactor protection system + + +
— Neutron detectors + + +
— Fuel and gas temperature + + +
— Rate of change of gas pressure + + +
— Gas circulator operation + + +
— Gas pressure + + +
— Boiler feed quality + + +
— Boiler feed flow + + +
— Gas baffle differential pressure + + +
— Seismic + + +
— Post-accident monitoring + + +
— Alarm system and set points + + +
— Gas moisture + + +
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TABLE A4. (cont.)

Instrument check,
Monitoring, Functional 

sampling test
calibration and/or 

response time Inspection

verification test

Reactor control systems

— Automatic startup and 
shutdown systems + + +

— Automatic sector rod systems + + +
— Automatic power control systems + + +
— Data processing systems + + +
— Alarm systems + + +
— Post-trip sequence equipment + + +

Burst cartridge detection system

— Compressors + +
— Precipitators + +
— Instrumentation displays + + +
— Sampling and selector valves + +

Reactor pressure circuit
(pre-stressed contrete)

— Standpipe self-lock seals +
— Pre-stressing tendons + +
— Steel internal liner + +
— Concrete surface +
— Concrete strain and temperature +
— Pressure vessel cooling systems +

and heat sink
— Reactor auxiliary cooling system +

and heat sink
— Reactor vessel settlement

(and tilt) +

— Man access closures and other 
penetrations

+ +

— Leak rate and leak detection 
system + +

— Safety valves and filters + +
— Reactor internal structures and

components, steel, graphite
T

— Blowdown filters +
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TABLE A4. (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Iodine adsorption system

— Vacuum pumps + +
— Filter efficiency + +

Reactor coolant system

Gas circulator systems + + +

Coolant gas

— Gas chemistry and radiochemistry +
— Gas bypass and cleanup circuit + +

Gas circuit isolating valves + +

Gas storage and supply system + +

Plant systems

Main steam turbine system

— Emergency feedwater system + + + +
— Feed isolating valves + + +
— Main and auxiliary circulating + + +

water systems
— Main steam generators + +
— Residual heat removal systems + + + +
— Pipe supports and hangers +

Compressed air systems

— Instrument air, breathing air + + +

Normal and emergency power
systems

Essential AC power sources

— On-site generator and auxiliaries + + +
— Off-site supplies +
— Vital AC inverters/motor _l_

generator sets
T

— Distribution system + + +
— Distribution system protection + +
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TABLE A4. (cont.)

Monitoring, Functional 
sampling test

Instrument check, 
calibration and/or 

response time 
verification test

Inspection

Essential DC power sources

— Batteries + + +
— Rectifier or battery chargers + + +
— Distribution system + + +
— Distribution system protection + +

Emergency lighting system + +

Fuel handling

— Fuel machine + + +
— Crane and hoists + +
— Irradiated fuel pond storage + +
— Storage pond ventilation system + +
— Irradiated fuel flask cranes + + +
— Dry fuel storage + + +
— Irradiated fuel discharge route +

Miscellaneous

Emergency preparedness equipment -I- -1- + +
(see Safety Guide 50-SG-06)

— Communications equipment +
— Fire protection systems + + +
— Test equipment +
— Plant security systems + +
— Waste storage facilities + + +
— Interlock systems (electrical, +

mechanical, radiation safety)
— Meteorological monitors + +
— Radiation monitors and 1 i 4_

recorders
T t
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LIST OF NUSS PROGRAMME TITLES

It should, be noted that some books in the 
series may be revised in the near future.

Those that have already been revised are indicated by the 
addition o f ‘(Rev. 1 )’ to the number.

1. GOVERNMENTAL ORGANIZATION

50-C-G (Rev. 1) Code on the safety of nuclear power plants: Governmental 
organization

Safety Guides

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

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

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

Inspection and enforcement by the regulatory body for 
nuclear power plants

Preparedness of public authorities for emergencies at 
nuclear power plants

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

Regulations and guides for nuclear power plants

50-SG-G1

50-SG-G2

50-SG-G3

50-SG-G4

50-SG-G6

50-SG-G8

50-SG-G9

2. SITING

50-C-S (Rev. 1) Code on safety of nuclear power plants: Siting

Safety Guides

50-SG-S1 Earthquakes and associated topics in relation to nuclear
power plant siting

50-SG-S2 Seismic analysis and testing of nuclear power plants

50-SG-S3 Atmospheric dispersion in nuclear power plant siting

50-SG-S4 Site selection and evaluation for nuclear power plants
with respect to population distribution
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53

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



50-SG-S6

50-SG-S7

50-SG-S8

50-SG-S9

50-SG-S10A

50-SG-S10B

50-SG-S11A

50-SG-S11B

3. DESIGN

50-C-D (Rev. 1)

50-SG-D1

50-SG-D2

50-SG-D3

50-SG-D4

50-SG-D5

50-SG-D6

50-SG-D7

50-SG-D8

50-SG-D9

50-SG-D10

50-SG-S5 External man-induced events in relation to nuclear power 
plant siting

Hydrological dispersion of radioactive material in relation 
to nuclear power plant siting

Nuclear power plant siting: hydrogeological aspects

Safety aspects of the foundations of nuclear power plants

Site survey for nuclear power plants

Design basis flood for nuclear power plants on river sites

Design basis flood for nuclear power plants on coastal 
sites

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

Design basis tropical cyclone for nuclear power plants

Code on the safety of nuclear power plants: Design 

Safety Guides

Safety functions and component classification for 
BWR, PWR and PTR

Fire protection in nuclear power plants

Protection system and related features in nuclear 
power plants

Protection against internally generated missiles and 
their secondary effects in nuclear power plants

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

Ultimate heat sink and directly associated heat transport 
systems for nuclear power plants

Emergency power systems at nuclear power plants

Safety-related instrumentation and control systems for 
nuclear power plants

Design aspects of radiation protection for nuclear 
power plants

Fuel handling and storage systems in nuclear power plants
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50-SG-D 11 General design safety principles for nuclear power plants

50-SG-D 12 Design of the reactor containment systems in nuclear
power plants

50-SG-D 13 Reactor cooling systems in nuclear power plants

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

4. OPERATION

50-C-0 (Rev. 1) Code on the safety of nuclear power plants: Operation

Safety Guides

50-SG-01 Staffing of nuclear power plants and the recruitment,
training and authorization of operating personnel

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

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

50-SG-04 Commissioning procedures for nuclear power plants

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

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

50-SG-07 (Rev. 1) Maintenance of nuclear power plants

50-SG-08 (Rev. 1) 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 and fuel handling for nuclear
power plants

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

5. QUALITY ASSURANCE

50-C-QA (Rev. 1) Code on the safety of nucelar power plants:
Quality assurance

Safety Guides

50-SG-QA1 Establishing of the quality assurance programme for a
nuclear power plant project

1986
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50-SG-QA2 Quality assurance records system for nuclear 1979
power plants

50-SG-QA3 Quality assurance in the procurement of items and 1979
services for nuclear power pla ;

50-SG-QA4 Quality assurance during site i
power plants

50-SG-QA5 (Rev. 1) Quality assurance during comi 
of nuclear power plants

50-SG-QA6 Quality assurance in the desigr

50-SG-QA7 Quality assurance organization for nuclear power plants 1983

50-SG-QA8 Quality assurance in the manufacture of items for 1981
nuclear power plants

50-SG-QA10 Quality assurance auditing for nuclear power plants 1980

50-SG-QA11 Quality assurance in the procurement, design and 1983
manufacture of nuclear fuel assemblies

(
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SELECTION OF IAEA PUBLICATIONS RELATING 
TO THE SAFETY OF 

NUCLEAR POWER PLANTS

SAFETY SERIES

9 Basic safety standards for radiation protection:
1982 edition

46 Monitoring of airborne and liquid radioactive
releases from nuclear facilities to the environment

49 Radiological surveillance of airborne contaminants
in the working environment

52 Factors relevant to the decommissioning of land-based
nuclear reactor plants

55 Planning for off-site response to radiation
accidents in nuclear facilities

57 Generic models and parameters for assessing
the environmental transfer of radionuclides 
from routine releases: Exposures of critical groups

67 Assigning a value to transboundary radiation exposure

69 Management of radioactive wastes from nuclear
power plants

72 Principles for establishing intervention levels for the 
protection of the public in the event of a nuclear accident 
or radiological emergency (being revised)

73 Emergency preparedness exercises for nuclear 
facilities: Preparation, conduct and evaluation

77 Principles for limiting releases of radioactive
effluents into the environment

79 Design of radioactive waste management systems
at nuclear power plants

81 Derived intervention levels for application in
controlling radiation doses to the public in the event of a 
nuclear accident or radiological emergency: Principles, 
procedures and data

84 Basic principles for occupational radiation monitoring
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1987

1982
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86 Techniques and decision making in the assessment
of off-site consequences of an accident in a nuclear facility

75-INSAG-1 Summary report on the post-accident review meeting
on the Chernobyl accident

75-INSAG-2 Radionuclide source terms from severe accidents to
nuclear power plants with light water reactors

75-INSAG-3 Basic safety principles for nuclear power plants

TECHNICAL REPORTS SERIES

155 Thermal discharges at nuclear power stations

163 Neutron irradiation embrittlement of reactor pressure
vessel steels (being revised)

189 Storage, handling and movement of fuel and
related components at nuclear power plants

198 Guide to the safe handling of radioactive wastes at
nuclear power plants

200 Manpower development for nuclear power:
A guidebook

202 Environmental effects of cooling systems

217 Guidebook on the introduction of nuclear power

224 Interaction of grid characteristics with design and
performance of nuclear power plants: A guidebook

230 Decommissioning of nuclear facilities:
Decontamination, disassembly and waste management

237 Manual on quality assurance programme auditing

239 Nuclear power plant instrumentation and control:
A guidebook

242 Qualification of nuclear power plant operations
personnel: A guidebook

249 Decontamination of nuclear facilities to permit
operation, inspection, maintenance, modification or plant 
decommissioning

262 Manual on training, qualification and certification
of quality assurance personnel
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1980
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267

268 

271

274

TECDOC

225

238

248

276

294 '

303

308

332

341

348

355

377

379

Methodology and technology of decommissioning 
nuclear facilities

Manual on maintenance of systems and components 
important to safety

Introducing nuclear power plants into electrical power 
systems of limited capacity: Problems and remedial 
measures

Design of off-gas and air cleaning systems at nuclear 
power plants

SERIES

Planning for off-site response to radiation accidents 
in nuclear facilities

Management of spent ion-exchange resins from 
nuclear power plants

Decontamination of operational nuclear power plants

Management of radioactive waste from nuclear 
power plants

International experience in the implementation of 
lessons learned from the Three Mile Island accident

Manual on the selection of appropriate quality assurance 
programmes for items and services of a nuclear power plant

Survey of probabilistic methods in safety and risk 
assessment for nuclear power plant licensing

Safety aspects of station blackout at nuclear power plants

Developments in the preparation of operating 
procedures for emergency conditions at nuclear power 
plants

Earthquake resistant design of nuclear facilities with 
limited radioactive inventory

Comparison of high efficiency particulate filter testing 
methods

Safety aspects of unplanned shutdowns and trips

Atmospheric dispersion models for application in 
relation to radionuclide releases

1986
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1987
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1981
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1983

1984

1984

1985 

1985

1985

1985

1986 

1986

1986
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387 Combining risk analysis and operating experience 1986

390 Safety assessment of emergency electric power systems 1986
for nuclear power plants

416 Manual on quality assurance for the survey, evaluation and 1987
confirmation of nuclear power plant sites

424 Identification of failure sequences sensitive to 1987
human error

425 Simulation of a loss of coolant accident 1987

443 Experience with simulator training for emergency 1987
conditions

444 Improving nuclear power plant safety through 1987
operator aids

450 Dose assessments in NPP siting 1988

451 Some practical implications of source term 1988
reassessment

458 OSART results 1988

497 OSART results II 1989

498 Good practices for improved nuclear power plant
performance 1989

PROCEEDINGS SERIES

STI/PUB/566 Current nuclear power plant safety issues 1981

STI/PUB/593 Quality assurance for nuclear power plants 1982

STI/PUB/628 Nuclear power plant control and instrumentation 1983

STI/PUB/645 Reliability of reactor pressure components 1983

STI/PUB/673 IAEA safety codes and guides (NUSS) in the light of 1985
current safety issues

STI/PUB/700 Source term evaluation for accident conditions 1986

STI/PUB/701 Emergency planning and preparedness for nuclear 1986
facilities

STI/PUB/716 Optimization of radiation protection 1986
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STI/PUB/761

STI/PUB/782

STI/PUB/759 Safety aspects of the ageing and maintenance of 
nuclear power plants

Nuclear power performance and safety

Severe accidents in nuclear power plants

1988

1988

1988
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An exclusive sales agent for IAEA publications, to whom all orders 

and inquiries should be addressed, has been appointed 
in the following country:

UN ITED  STATES OF AM ER IC A UNIPUB, 4611-F Assembly Drive, Lanham, MD 20706-4391

In the following countries IAEA publications may be purchased from the 
sales agents or booksellers listed or through 
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