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PREFACE

The accident at the Fukushima Daiichi nuclear power plant in Japan
followed the Great East Japan Earthquake and Tsunami of 11 March 2011.
The IAEA Action Plan on Nuclear Safety (GOV/2011/59-GC(55)/14) was
developed in response to the Fukushima Daiichi accident! and was approved by
the JAEA Board of Governors and endorsed by the TAEA General Conference
in September 2011 (GC(55)/RES/9). It includes an action headed: Review and
strengthen JAEA Safety Standards and improve their implementation.

This action called upon the Commission on Safety Standards (CSS) and
the IAEA Secretariat to review, and revise as necessary, the relevant IAEA safety
standards in a prioritized sequence, and called on Member States to utilize the
IAEA safety standards as broadly and effectively as possible.

This review covered, among other topics, the regulatory structure,
emergency preparedness and response, and nuclear safety and engineering aspects
(site selection and evaluation, assessment of extreme natural hazards, including
their combined effects, management of severe accidents, station blackout, loss of
heat sink, accumulation of explosive gases, the behaviour of nuclear fuel and the
safety of spent fuel storage).

In 2011, the Secretariat commenced such a review of Safety Requirements
publications in the JAEA Safety Standards Series on the basis of information that
was available on the Fukushima Daiichi accident, including two reports from the
Government of Japan, issued in June 2011 and September 2011, the report of
the JAEA International Fact Finding Expert Mission conducted in Japan from
24 May to 2 June 2011, and a letter from the Chair of the International Nuclear
Safety Group (INSAG) to the Director General dated 26 July 2011.[Asa priority,

the Secretariat reviewed the Safety Requirements publications applicable to
nuclear power plants and to the storage of spent fuel.

The review consisted first of a comprehensive analysis of the findings of
these reports. In the light of the results of this analysis, the Safety Requirements
publications were then examined in a systematic manner in order to decide
whether amendments were desirable to reflect any of these findings.

On that basis, the CSS approved, at its meeting in October 2012, a proposal
for a revision process by amendment for the following five Safety Requirements
publications: Governmental, Legal and Regulatory Framework for Safety (IAEA
Safety Standards Series No. GSR Part 1, 2010); Safety Assessment for Facilities

! For further information, see INTERNATIONAL ATOMIC ENERGY AGENCY. The
Fukushima Daiichi Accident: Report by the Director General, IAEA, Vienna (2015).



B 1
(3/14)

and Activities (GSR Part 4, 2009); Safety of Nuclear Power Plants: Design
(SSR-2/1, 2012); Safety of Nuclear Power Plants: Commissioning and Operation
(SSR-2/2, 2011); and Site Evaluation for Nuclear Installations (NS-R-3, 2003).

Additional inputs were considered in preparing the draft text of the
proposed amendments to these five safety standards in 2012 and 2013, including
the findings of the TAEA International Experts Meetings and presentations made
at the Second Extraordinary Meeting of the Contracting Parties to the Convention
on Nuclear Safety, in August 2012. Several national and regional reports were
also considered.

On the review of the Safety Requirements, the Commission’s conclusion,
reflected in a letter from the CSS Chair to the Director General dated
6 January 2014, was that:

“the review has confirmed so far the adequacy of the current Safety
Requirements. The review revealed no significant areas of weakness, and
just a small set of amendments were proposed to strengthen the requirements
and facilitate their implementation. The CSS believes that the IAEA Safety
Standards should be enhanced mainly through the well-established review
and revision process that has been in use for some years. At the same
time, CSS members highlighted that the basis for the review and revision
of the IAEA Safety Standards should not be limited to the lessons of the
Fukushima Daiichi accident. This basis should also include other operating
experience from elsewhere as well as information gained from advances
in research and development. The CSS also stressed that greater attention
needs to be paid to the implementation of IAEA safety standards by and in
Member States.”

The draft amendments were reviewed by the Secretariat in consultants
meetings, as well as by the Nuclear Safety Standards Committee, the Radiation
Safety Standards Committee, the Transport Safety Standards Committee and
the Waste Safety Standards Committee, in the first half of 2013. They were
also presented for information to the Nuclear Security Guidance Committee
in 2013. The draft amendments were then submitted to IAEA Member States for
comment and revised in consultants meetings in the light of comments received.
The proposed amendments were then approved by all four Safety Standards
Committees at their meetings in June and July 2014, and were endorsed by the
CSS at its meeting in November 2014.

The revisions to SSR-2/1 relate to the following main areas:

— Prevention of severe accidents by strengthening the design basis for the
plant;
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— Prevention of unacceptable radiological consequences of a severe accident
for the public and the environment;

— Mitigation of the consequences of a severe accident to avoid or to minimize
radioactive contamination off the site.

Amendments have been made to specific paragraphs, as outlined below.
New paragraphs have been added; these are indicated by means of an uppercase
letter (A, B, ...). In addition, where a paragraph has been deleted, this is indicated
in the text.

The following requirements and paragraphs have been amended or added
in this revised edition: 2.13, 4.13A, 5.1, Requirement 17, 5.15A, 5.15B, 5.17,
5.18, 5.20, 5.21, 5.21A, 5.22, Requirement 19, 5.27, 5.28, 5.31, 5.31A, 5.55,
Requirement 33, 5.63, 5.73, 5.75, 5.76, Requirement 53, 6.19A, 6.19B, 6.28A,
6.28B, 6.39, 6.40A, Requirement 67, 6.42, Requirement 68, 6.43, 6.44A, 6.44B,
6.44C, 6.44D, 6.45A, 6.68 and 6.68A. Some amendments of an editorial nature
have also been made.

A table of changes made is available upon request to the IAEA
(Safety.Standards@iaea.org).

The Board, at its meeting starting on 2 March 2015, established as an IAEA
safety standard — in accordance with Article II.A.6 of the Statute of the IAEA
— the draft of this revised Safety Requirements publication, and authorized the
Director General to promulgate these revised safety requirements and to issue
them as a Safety Requirements publication in the IAEA Safety Standards Series.

The 59th TAEA General Conference, in September 2015, encouraged
Member States to implement measures nationally, regionally and internationally
to ensure nuclear, radiation, transport and waste safety, as well as emergency
preparedness, taking full account of IAEA safety standards; requested the IAEA
to continuously review, strengthen and implement as broadly and effectively
as possible the JAEA safety standards; and supported the CSS and the Safety
Standards Committees in their review of the relevant safety standards in the light
of the Fukushima Daiichi accident, as well as the lessons identified in the IAEA
report on the Fukushima Daiichi accident’.

The General Conference requested the Secretariat:

“to continue its close cooperation with the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR), the
International Commission on Radiological Protection (ICRP) and other
relevant organizations in the development of safety standards, including,
but not limited to, the protection of the environment”.
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The 59th IAEA General Conference also encouraged Member States to use
the IAE A safety standards in their national regulatory programmes, as appropriate,
and noted the need to consider the periodic review of national regulations and
guidance against internationally established standards and guidance, and to report
on progress in appropriate international fora such as review meetings under the
terms of the relevant safety conventions.

The General Conference further encouraged Member States to ensure
regular self-assessments of their domestic nuclear, radiation, transport and waste
safety, as well as emergency preparedness, using the IAEA self-assessment tools
and taking into account relevant IAEA safety standards.
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actions. An assessment shall be made of the potential for an operator to worsen an
event sequence through erroneous operation of equipment or incorrect diagnosis
of the necessary recovery process.

5.13. The operator actions that would be necessary to diagnose the state of the
plant following a postulated initiating event and to put it into a stable long term
shutdown condition in a timely manner shall be facilitated by the provision of
adequate instrumentation to monitor the status of the plant, and adequate controls
for the manual operation of equipment.

5.14. The design shall specify the necessary provision of equipment and the
procedures necessary to provide the means for keeping control over the plant and
for mitigating any harmful consequences of a loss of control.

5.15. Any equipment that is necessary for actions to be taken in manual response
and recovery processes shall be placed at the most suitable location to ensure
its availability at the time of need and to allow safe access to it under the
environmental conditions anticipated.

Requirement 17: Internal and external hazards

All foreseeable internal hazards and external hazards, including the
potential for human induced events directly or indirectly to affect the safety
of the nuclear power plant, shall be identified and their effects shall be
evaluated. Hazards shall be considered in designing the layout of the plant
and in determining the postulated initiating events and generated loadings
for use in the design of relevant items important to safety for the plant.

5.15A. Items important to safety shall be designed and located, with due
consideration of other implications for safety, to withstand the effects of hazards
or to be protected, in accordance with their importance to safety, against hazards
and against common cause failure mechanisms generated by hazards.

5.15B. For multiple unit plant sites, the design shall take due account of the
potential for specific hazards to give rise to impacts on several or even all units
on the site simultaneously.

21
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Combinations of events and failures

5.32. Where the results of engineering judgement, deterministic safety
assessments and probabilistic safety assessments indicate that combinations of
events could lead to anticipated operational occurrences or to accident conditions,
such combinations of events shall be considered to be design basis accidents or
shall be included as part of design extension conditions, depending mainly on
their likelihood of occurrence. Certain events might be consequences of other
events, such as a tlood following an earthquake. Such consequential effects shall
be considered to be part of the original postulated initiating event.

Requirement 21: Physical separation and independence of safety systems

Interference between safety systems or between redundant elements of a
system shall be prevented by means such as physical separation, electrical
isolation, functional independence and independence of communication
(data transfer), as appropriate.

5.33. Safety system equipment (including cables and raceways) shall be readily
identifiable in the plant for each redundant element of a safety system.

Requirement 22: Safety classification

All items important to safety shall be identified and shall be classified on the
basis of their function and their safety significance.

5.34. The method for classifying the safety significance of items important to
safety shall be based primarily on deterministic methods complemented, where
appropriate, by probabilistic methods, with due account taken of factors such as:

(a) The safety tunction(s) to be performed by the item;

(b) The consequences of failure to perform a safety function;

(¢) The frequency with which the item will be called upon to perform a safety
function;

(d) The time following a postulated initiating event at which, or the period for
which, the item will be called upon to perform a safety function.

5.35. The design shall be such as to ensure that any interference between items
important to safety will be prevented, and in particular that any failure of items
important to safety in a system in a lower safety class will not propagate to a
system in a higher safety class.

26



Requirement 67: Emergency response facilities on the site

The nuclear power plant shall include the necessary emergency response
facilities on the site. Their design shall be such that personnel will be able
to perform expected tasks for managing an emergency under conditions
generated by accidents and hazards.

6.42. Information about important plant parameters and radiological conditions
at the nuclear power plant and in its immediate surroundings shall be provided
to the relevant emergency response facilities™. Each facility shall be provided
with means of communication with, as appropriate, the control room, the
supplementary control room and other important locations at the plant, and with
on-site and off-site emergency response organizations.

EMERGENCY POWER SUPPLY
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Requirement 68: Design for withstanding the loss of off-site power

The design of the nuclear power plant shall include an emergency power
supply capable of supplying the necessary power in anticipated operational
occurrences and design basis accidents, in the event of a loss of off-site power.
The design shall include an alternate power source to supply the necessary
power in design extension conditions.

6.43. The design specifications for the emergency power supply and for the
alternate power source at the nuclear power plant shall include the requirements
for capability, availability, duration of the required power supply, capacity and
continuity.

6.44. The combined means to provide emergency power (such as water, steam
or gas turbines, diesel engines or batteries) shall have a reliability and type that
are consistent with all the requirements of the safety systems to be supplied with
power, and their functional capability shall be testable.

23 Emergency response facilities are addressed in IAEA Safety Standards Series No. GSR
Part 7. Preparedness and Response for a Nuclear or Radiological Emergency [11]. For nuclear
power plants, emergency response facilities (which are separate from the control room and
the supplementary control room) include the technical support centre, the operational support
centre and the emergency centre.

50
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6.44A. The alternate power source shall be capable of supplying the necessary
power to preserve the integrity of the reactor coolant system and to prevent
significant damage to the core and to spent fuel in the event of the loss of off-site
power combined with failure of the emergency power supply.

6.44B. Equipment that is necessary to mitigate the consequences of melting of
the reactor core shall be capable of being supplied by any of the available power
sources.

6.44C. The alternate power source shall be independent of and physically
separated from the emergency power supply. The connection time of the alternate
power source shall be consistent with the depletion time of the battery.

6.44D. Continuity of power for the monitoring of the key plant parameters and
for the completion of short term actions necessary for safety shall be maintained
in the event of loss of the AC (alternating current) power sources.

6.45. The design basis for any diesel engine or other prime mover** that provides
an emergency power supply to items important to safety shall include:

(a) The capability of the associated fuel oil storage and supply systems to
satisty the demand within the specified time period;

(b) The capability of the prime mover to start and to function successfully
under all specified conditions and at the required time;

(¢) Auxiliary systems of the prime mover, such as coolant systems.

6.45A. The design shall also include features to enable the safe use of
non-permanent equipment to restore the necessary electrical power supply.?’

** A prime mover is a component (such as a motor, solenoid operator or pneumatic
operator) that converts energy into action when commanded by an actuation device.
** Non-permanent equipment need not necessarily be stored on the site.

51
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