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IAEA SAFETY RELATED PUBLICATIONS 

IAEA SAFETY STANDARDS 

Under the terms ofArticle III of its Statute, the IAEA i s  authorized to establish standards 
of safety for protection against ionizing radiation and to provide for the application of these 
standards to peaceful nuclear activities. 

The regulatory related publications by means of which the IAEA establishes safety 
standards and measures are issued in the IAEA Safety Standards Series. This series covers 
nuclear safety, radiation safety, transport safety and waste safety, and also general safety (that 
is, of relevance in two or more of the four areas), and the categories within i t  are Safety 
Fundamentals, Safety Requirements and Safety Guides. 

Safety Fundamentals (blue lettering) present basic objectives, concepts and principles of 
safety and protection in the development and application of nuclear energy for peaceful 
purposes. 

Safety Requirements (red lettering) establish the requirements that must be met to ensure 
safety. These requirements, which are expressed as 'shall' statements, are governed by 
the objectives and principles presented in the Safety Fundamentals. 

Safety Guides (green lettering) recommend actions, conditions or procedures for meeting 
safety requirements. Recommendations in Safety Guides are expressed as 'should' state- 
ments, with the implication that it is necessary to take the measures recommended or 
equivalent alternative measures to comply with the requirements. 

The IAEA's safety standards are not legally binding on Member States but may be 
adopted by them, at their own discretion, for use in national regulations in respect of their own 
activities. The standards are binding on the IAEA in relation to its own operations and on States 
in relation to operations assisted by the IAEA. 

Information on the IAEA's safety standards programme (including editions in languages 
other than English) is available at the IAEA Internet site 

or on request to the Safety Co-ordination Section. IAEA, P.O. Box 100, A-1100 Vienna, 
Austria. 

www.iaea.org/ns/coordinet 

OTHER SAFETY RELATED PUBLICATIONS 

Under the terms of Articles 111 and VII1.C of its Statute, the IAEA makes available and 
fosters the exchange of information relating to peaceful nuclear activities and serves as an inter- 
mediary among its Member States for this purpose. 

Reports on safety and protection in nuclear activities are issued in other series, in 
particular the IAEA Safety Reports Series, as informational publications. Safety Reports may 
describe good practices and give practical examples and detailed methods that can be used to 
meet safety requirements. They do not establish requirements or make recommendations. 

Other IAEA series that include safety related sales publications are the Technical 
Reports Series, the Radiological Assessment Reports Series and the INSAG Series. The 
IAEA also issues reports on radiological accidents and other special sales publications. 
Unpriced safety related publications are issued in the TECDOC Series, the Provisional Safety 
Standards Series, the Training Course Series, the IAEA Services Series and the Computer 
Manual Series, and as Practical Radiation Safety Manuals and Practical Radiation 
Technical Manuals. 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: IAEA NS-G-2.2 2000

http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000
http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000


OPERATIONAL LIMITS AND 
CONDITIONS AND 

OPERATING PROCEDURES FOR 
NUCLEAR POWER PLANTS 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: IAEA NS-G-2.2 2000

http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000
http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000


~~~~ _ _ _ _ ~ ~ ~  ~ ~ ~ 

STD-IAEA NS-G-ZnZ-ENGL ZOO0 H 700633Ji 0013527 b7T U 

The following State\ are Members of the International Atomic Energy Agency 

AFGHANISTAN 
ALBANIA 
ALGERIA 
ANGOLA 
ARGENTINA 
ARMENIA 
AUSTRALIA 
AUSTRIA 
BANGLADESH 
BELARUS 
BELGIUM 
BENIN 
BOLIVIA 
BOSNIA AND HERZEGOVINA 
BRAZIL 
BULGARIA 
BURKINA FASO 
CAMBODIA 
CAMEROON 
CANADA 
CHILE 
CHINA 
COI,OMBlA 
COSTA RICA 
COTE D’IVOIRE 
CROATIA 
CUBA 
CYPRUS 
CZECH REPUß1.K 
DEMOCRATIC REPUBLIC 

OF THE CONGO 
DENMAKK 
DOMINICAN REPUBLIC 
ECUADOR 
EGYPT 
EL SALVADOR 
ESTONIA 
ETHIOPIA 
FINLAND 
FRANCE 
GABON 
GEORGIA 
GERMANY 
GHANA 
GREECE 

GUATEMALA 
HAITI 
HOLY SEE 
HUNGARY 
ICELAND 
INDIA 
INDONESIA 
IRAN. ISLAMIC REPUHLLC Ob 
IRAQ 
IRELAND 
ISRAEL 
ITALY 
JAMAICA 
JAPAN 
JORDAN 
KAZAKHSTAN 
KENYA 
KOREA, REPUBLIC OF 
KUWAIT 
LATVIA 
LEBANON 
LIRERIA 
LIBYAN ARAB JAMAHIRIYA 
LIECHTENSTEIN 
LITHUANIA 
LUXEMBOURG 
MADAGASCAR 
MALAYSIA 
MALI 
MALTA 
MARSHALL ISLANDS 
MAURITIUS 
MEXICO 
MONACO 
MONGOLIA 
MOROCCO 
MYANMAR 
NAMIBIA 
NETHERLANDS 
NEW ZEALAND 
NICARAGUA 
NIGER 
NIGERIA 
NORWAY 
PAKISTAN 

PANAMA 
PARAGUAY 
PERU 
PHILIPPINES 
POI.AND 
PORTUGAL 
QATAR 
REPUBLIC OF MOLDOVA 
ROMANIA 
RUSSIAN FEDEKATION 
SAUDI ARABIA 
SENEGAL 
SIERRA LEONE 
SINGAPORE 
SLOVAKIA 
SLOVENIA 
SOUTH AFRICA 
SPAIN 
SRI LANKA 
SUDAN 
SWEDEN 
SWITZERLAND 
SYRIAN ARAB REPUBLIC 
THAILAND 
THE FORMER YUGOSLAV 

TIJNISIA 
TURKEY 
UGANDA 
IJKRAINE 
UNITED ARAR EMIRATES 
UNITED KINGDOM OF 

GREAT BRITAIN AND 
NORTHERN IRELAND 

OF TANZANIA 

REPUBLIC OF MACEDONIA 

IJNITED REPUBLIC 

UNITED STATES OF AMERICA 
URUGUAY 
UZBEKISTAN 
VENEZUELA 
VIET NAM 
YEMEN 
YUGOSLAVIA 
ZAMBIA 
ZIMBABWE 

The Agency’s Statute was approved on 23 October 1956 by the Conference on the Statute of the 
IAEA held at United Nations Headquarters, New York; it entered into force on 29 July 1957. The 
Headquarters of the Agency are situated in Vienna. Its principal objective is “to accelerate and enlarge the 
contribution of atomic energy to peace, health and prosperity throughout the world”. 

O IAEA, 2000 

Permission to reproduce or translate the information contained in this publication may be 
obtained by writing to the International Atomic Energy Agency, Wagramer Strasse 5 ,  P.0 Box 100, 
A-1400 Vienna, Austria. 

Printed by the IAEA in Austria 
November 2000 
STVPUB/I 100 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA NS-G-2.2 2000

http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000
http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000


SAFETY STANDARDS SERIES NO. NS-G-2.2 

OPERATIONAL LIMITS AND 
CONDITIONS AND 

OPERATING PROCEDURES FOR 
NUCLEAR POWER PLANTS 

SAFETY GUIDE 

INTERNATIONAL ATOMIC ENERGY AGENCY 
VIENNA, 2000 

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA NS-G-2.2 2000

http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000
http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000


VIC Library Cataloguing in Publication Data 

Operational limits and conditions and operating procedures for nuclear power 
plants : safety guide. - Vienna : International Atomic Energy Agency, 
2000. 

p. ; 24 cm. - (Safety standards series, ISSN 3020-525X ; 
no. NS-G-2.2) 

STIíPUBIl 100 
ISBN 924b10200G7 
Includes bibliographical references. 

I .  Nuclear power plants - Safety measures. I .  International Atomic 
Energy Agency. II.  Series. 

VICL M 2 5 2  

Copyright International Atomic Energy Agency 
Provided by IHS Markit under license with IAEA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IAEA NS-G-2.2 2000

http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000
http://www.avadocuments.com/doc/iaea-ns-g-2-2-2000


FOREWORD 

by Mohamed ElBaradei 
Director General 

One of the statutory functions of the IAEA is to establish or adopt standards of 
safety for the protection of health, life and property in the development and 
application of nuclear energy for peaceful purposes, and to provide for the application 
of these standards to its own operations as well as to assisted operations and, at the 
request of the parties, to operations under any bilateral or multilateral arrangement, 
or, at the request of a State, to any of that State’s activities in the field of nuclear 
energy. 

The following advisory bodies oversee the development of safety standards: the 
Advisory Commission for Safety Standards (ACSS); the Nuclear Safety Standards 
Advisory Committee (NUSSAC); the Radiation Safety Standards Advisory 
Committee (RASSAC); the Transport Safety Standards Advisory Committee 
(TRANSSAC); and the Waste Safety Standards Advisory Committee (WASSAC). 
Member States are widely represented on these committees. 

In order to ensure the broadest international consensus, safety standards are 
also submitted to ail Member States for comment before approval by the IAEA Board 
of Governors (for Safety Fundamentals and Safety Requirements) or, on behalf of the 
Director General, by the Publications Committee (for Safety Guides). 

The IAEA’s safety standards are not legally binding on Member States but may 
be adopted by them, at their own discretion, for use in national regulations in respect 
of their own activities. The standards are binding on the IAEA in relation to its own 
operations and on States in relation to operations assisted by the IAEA. Any 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 facility or any other activities will be required to follow those parts of the 
safety standards that pertain to the activities to be covered by the agreement. 
However, it should be recalled that the final decisions and legal responsibilities in any 
licensing procedures rest with the States. 

Although the safety standards establish an essential basis for safety, the 
incorporation of more detailed requirements, in accordance with national practice, 
may also be necessary. Moreover, there will generally be special aspects that need to 
be assessed on a case by case basis. 

The physical protection of fissile and radioactive materials and of nuclear 
power plants as a whole is mentioned where appropriate but is not treated in detail; 
obligations of States in this respect should be addressed on the basis of the relevant 
instruments and publications developed under the auspices of the IAEA. 
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Non-radiological aspects of industrial safety and environmental protection are also 
not explicitly considered; it is recognized that States should fulfil their international 
undertakings and obligations in relation to these. 

The requirements and recommendations set forth in the IAEA safety standards 
might not be fully satisfied by some facilities built to earlier standards. Decisions on 
the way in which the safety standards are applied to such facilities will be taken by 
individual States. 

The attention of States is drawn to the fact that the safety standards of the 
IAEA, while not legally binding, are developed with the aim of ensuring that the 
peaceful uses of nuclear energy and of radioactive materials are undertaken in a 
manner that enables States to meet their obligations under generally accepted 
principles of international law and rules such as those relating to environmental 
protection. According to one such general principle, the temtory of a State must not 
be used in such a way as to cause damage in another State. States thus have an 
obligation of diligence and standard of care. 

Civil nuclear activities conducted within the jurisdiction of States are, as .any 
other activities, subject to obligations to which States may subscribe under inter- 
national conventions, in addition to generally accepted principles of international law. 
States are expected to adopt within their national legal systems such legislation 
(including regulations) and other standards and measures as may be necessary to fulfil 
all of their international obligations effectively. 

EDITORIAL NOTE 

An appendix, when included, is considered to form an integral part of the standard and 
to have the same status as the main text. Annexes, footnotes and bibliographies, ifincluded, are 
used to provide additional information or practical examples that might be helpful to the user: 

The safety standards use the form ‘shall’ in making statements about requirements, 
responsibilities and obligations. Use of the form ‘should’ denotes recommendations of a 
desired option. 

The English version of the text is the authoritative version. 
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1. INTRODUCTION 

BACKGROUND 

1.1. This Safety Guide was prepared as part of the Agency’s programme for estab- 
lishing safety standards relating to nuclear power plants. The present Safety Guide 
supersedes the IAEA Safety Guide on Operational Limits and Conditions for Nuclear 
Power Plants which was issued in 1979 as Safety Series No. 50-SG-03. 

1.2. For a nuclear power plant to be operated in a safe manner, the provisions made 
in the final design and subsequent modifications shall be reflected in limitations on 
plant operating parameters and in the requirements on plant equipment and person- 
nel. Under the responsibility of the operating organization, these shall be developed 
during the design safety evaluation as a set of operational limits and conditions 
(OLCs). A major contribution to compliance with the OLCs is made by the develop- 
ment and utilization of operating procedures (OPs) that are consistent with and fully 

I implement the OLCs. 

1.3. The requirements for the OLCs and OPs are established in Section 5 of the 
IAEA Safety Requirements publication Safety of Nuclear Power Plants: Operation 
[ 11, which this Safety Guide supplements. 

OBJECTIVE 

1.4. The purpose of this Safety Guide is to provide guidance on the development, 
content and implementation of OLCs and OPs. The Safety Guide is directed at both 
regulators and ownerdoperators. 

SCOPE 

1.5. This Safety Guide covers the concept of OLCs, their content as applicable to 
land based stationary power plants with thermal neutron reactors, and the responsi- 
bilities of the operating organization regarding their establishment, modification, 
compliance and documentation. The OPs to support the implementation of the OLCs 
and to ensure their observance are also within the scope of this Safety Guide. The par- 
ticular aspects of the procedures for maintenance, surveillance, in-service inspection 
and other safety related activities in connection with the safe operation of nuclear 
power plants are outside the scope of this Safety Guide but can be found in other 
IAEA Safety Guides (see, for example, Refs [2] and [3]). 

1 
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STRUCTURE 

1.6. Section 2 indicates the relation between the fundamental safety objective and 
the OLCs. The concept and development of OLCs are introduced in Section 3. 
Sections 4 to 7 describe in some detail the characteristics of the types of OLCs, safety 
limits, limits on safety system settings, limits and conditions for normal operation, 
and surveillance requirements. Sections 8 and 9 address the question of OPs, includ- 
ing their development. In Section 10 guidance is provided on how to ensure compli- 
ance with OLCs and procedures, including reference to the need to retain records of 
such compliance. Appendix I presents a sample list of the items for which limits and 
conditions are generally established and Appendix II gives outlines for the develop- 
ment of OPs. In the Annex an example is provided to explain some terms used in the 
Safety Guide. A Glossary is included at the end. 

2. SAFETY OBJECTIVE 

2.1. To achieve the fundamental technical safety objective directed to the prevention 
of situations from arising which might lead to accident conditions, and the mitigation 
of the consequences of such accident conditions should they arise: “The operation of 
the installation must be controlled in accordance with a set of operational limits and 
conditions, denved from the safety analysis, which identify safe boundaries of oper- 
ation. These limits and conditions must be revised as necessary in the light of experi- 
ence from commissioning and operation. Minimum requirements must be set for the 
availability of staff and equipment ... Operations must be carried out by adequately 
trained and authorized personnel in accordance with detailed, validated and approved 
procedures.. .” (Ref. [4], para. 5 10). 

3. THE CONCEPT OF OPERATIONAL LIMITS 
AND CONDITIONS AND THEIR DEVELOPMENT 

THE CONCEPT OF OPERATIONAL LIMITS AND CONDITIONS 

3.1. The Agency’s Safety Requirements for Operation [ 11 state that OLCs shall be 
developed to ensure that plants are operated in accordance with design assumptions 
and intent. In order to achieve this requirement the plant safety analysis report should 
be developed in such a manner as to identify clearly the OLCs that must be met to 

2 
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prevent situations from arising which might lead to accident conditions or to mitigate 
the consequences of accidents if they do occur. 

3.2. The OLCs shall contain operational requirements for different operational 
states including shutdown [i]. These operational states should include starting up, 
power production, shutting down, maintenance, testing and refuelling. The OLCs 
should also define operational requirements to ensure that safety systems, including 
engineered safety features, perform the necessary functions in all operational states 
and also in design basis accidents (DBAs). 

3.3. The technical aspects of the OLCs cover the limitations to be observed, as well 
as the operational requirements that structures, systems and components important to 
the safety of the nuclear power plant be able to perform their intended functions as 
assumed in the plant safety analysis report. Safe operation depends upon personnel as 
well as on equipment; OLCs should therefore also cover actions to be taken and lim- 
itations to be observed by operating personnel. 

3.4. With regard to operating personnel, the OLCs include those principal require- 
ments for surveillance and corrective or complementary actions that are necessary to 
supplement the functioning of equipment involved in maintaining the established 
OLCs. Some OLCs may involve combinations of automatic functions and actions by 
personnel. 

3.5 The OLCs at the power plant should include the following items: 

(a) Safety limits, 
(b) Limiting safety system settings, 
(c) 
(d) Surveillance requirements, 
(e) 

Limits and conditions for normal operation, 

Action statements for deviations from the OLCs. 

In addition, OLCs may include objectives for all or some of the most significant 
OLCs in order to justify their application, as well as a basis for their derivation. These 
items should be included in the documentation on OLCs to increase consciousness on 
the part of plant personnel of their application and observance. 

3.6. It should be understood that OLCs form a logical system in which the ele- 
ments listed in para. 3.5 are closely interrelated and in which the safety limits con- 
stitute the ultimate boundary of the safe conditions. An example explaining such an 
interrelationship is given in the Annex. The OLCs should be readily accessible to 
control room personnel. For this they should be collected in one document for control 
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room use. Control room operators should be highly knowledgeable of the OLCs and 
their technical basis. 

3.7. Should a situation arise in which, for any reason, operating personnel do not 
understand the operational state or cannot ascertain that the power plant is being oper- 
ated within operating limits, or the plant behaves in an unpredicted way, measures 
should be taken without delay to bring the plant to a safer state. 

DEVELOPMENT OF OPERATIONAL LIMITS AND CONDITIONS 

3.8. The OLCs shall be based on a safety analysis of the individual plant and its 
environment in accordance with the provisions made in the design [i]. The OLCs 
should be determined with due account taken of the uncertainties in the process of 
safety analysis. The safety analysis report and OLCs should be reviewed and 
amended where necessary on the basis of the results of commissioning testing. The 
justification for each of the OLCs should be substantiated by means of a written indi- 
cation of the reason for its adoption and any relevant background information. These 
justifications should be readily available when necessary. 

3.9. The initial OLCs should normally be developed in co-operation with the 
designers well before commencement of operation to ensure that adequate time is 
available for assessment and approval by the regulatory body. 

3.10. Each OLC should have associated surveillance requirements that support the 
operating personnel in ensuring compliance with the OLC. 

3.1 1. It is also essential that the OLCs be meaningful to the responsible operating 
personnel and be defined by measurable or directly identifiable values of parameters. 
Where directly identifiable values cannot be used, the relationship of a limiting para- 
meter with the reactor power or another measurable parameter should be indicated by 
tables, diagrams or computing techniques as appropriate. The limit or condition 
should be stated in such a way that it is clear whether a breach has or has not occurred 
in any situation. 

3.12. Clear presentation and avoidance of ambiguity are important contributors to 
reliability in the use of OLCs, and therefore advice on human factors should be 
sought at an early stage in the development of the documentation in which the OLCs 
will be presented to the operating personnel. The meaning of terms should be 
explained to help prevent misinterpretation. 
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3.13. Where modifications to the OLCs become necessary, the same approach as that 
described in paras 3.8-3.12 should be followed. All plant modifications should be 
reviewed to determine whether they necessitate modifications to the OLCs. Any mod- 
ification to the OLCs should be subject to assessment and approval by the regulatory 
body as required. 

3.14. When it is necessary to modify OLCs on a temporary basis, for example to per- 
form physics tests on a new core, particular care should be taken to ensure that the 
effects of the change are analysed, and the modified state, although temporary, neces- 
sitates at least the same level of assessment and approval as a permanent modifica- 
tion. When a reasonable alternative approach is available, this should be preferred to 
a temporary modification of an OLC. 

3.15. Periodic review of OLCs should be undertaken to ensure that they remain 
applicable for their intended purpose, and, where necessary, the OLCs should be 
modified in the light of operating experience and technological development. This 
periodic review should be carried out even if the plant has not been modified. 

3.16. Consideration should be given to probabilistic safety assessment (PSA) appli- 
cations in the optimization of OLCs. Probabilistic assessment methods together with 
operating experience may be used for justification and modification of OLCs. 

4. SAFETY LIMITS 

4.1. The concept of safety limits is based on the prevention of unacceptable releases 
of radioactive materials from the plant through the application of limits imposed on the 
temperatures of fuel and fuel cladding, coolant pressure, pressure boundary integrity 
and other operational characteristics influencing the release of radioactive material from 
the fuel. Established safety limits are to protect the integrity of certain physical barriers 
that guard against the uncontrolled release of radioactive material. The safety limits 
should be established by means of a conservative approach to ensure that all the uncer- 
tainties of safety analyses are taken into account. This implies that exceeding a single 
safeîy limit does not always lead to the unacceptable consequences mentioned earlier. 
Nevertheless if any safety limit is exceeded, the reactor should be shut down and nor- 
mal power operation restored only after appropriate evaluation has been performed and 
approval for restarting has been given in accordance with established plant procedures. 

4.2. The limits are chosen with the objective of maintaining the integrity of the fuel 
cladding and the integrity of the pressure boundary of the reactor coolant system 
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