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CSS–SECRETARIAT PROGRESS REPORT ON THE REVIEW OF THE IAEA SAFETY STANDARDS IN THE LIGHT OF THE FUKUSHIMA DAIICHI ACCIDENT
Background

The Director General, in his introductory statement to the IAEA Ministerial Conference on Nuclear Safety on 20 June 2011, stated that: “First, we need to strengthen IAEA Safety Standards and to ensure that they are universally applied”. He further stated that: “IAEA Safety Standards are an internationally agreed benchmark for what constitutes a high level of safety for protecting people and the environment from harmful effects of radiation. In the light of Fukushima Daiichi, safety standards relevant to the accident, in particular those pertaining to multiple severe hazards such as tsunamis and earthquakes should be reviewed. Other issues that need to be addressed include effective preparedness for prolonged power blackouts, the assured availability of water for cooling, special protection for plants with multiple reactors, and the cooling of spent fuel under severe accident conditions.” He announced that: “I am therefore asking the IAEA’s Commission on Safety Standards to review the relevant standards and to report within 12 months, with recommendations for strengthening them.”

The CSS Chair, in a letter dated 23 June 2011, informed the Director General  that “This meeting [i.e. the 29th CSS meeting] was the first meeting after the occurrence of the accident at the Fukushima Daiichi nuclear power plant in Japan and the Commission started to investigate what implications this would possibly have on the safety standards. The Commission concluded that the drafts recently endorsed should be published with, as necessary, a disclaimer indicating that they might need review and revision in the future in order to incorporate the lessons to be learned from the accident. This feedback process will certainly take time and the Commission therefore envisaged that an action plan be established in order to organize this major activity in the coming years. I would like to assure you that the Commission is fully committed to support you in this endeavour and to contribute to the development and implementation of an action plan on the implications of the accident for the IAEA safety standards development and their application in Member States. The Commission is also ready to assist you for implementing those actions related to the safety standards and their application that may be recommended by the Ministerial Conference from 20 to 24 June 2011.”

In a letter dated 7 July 2011, the DG confirmed that: “I would be very grateful if the Commission could review the standards, and report back to me within the next 12 months, with recommendations for strengthening the standards, where gaps would be identified, and for further promoting their universal application.”

This action is further addressed by the IAEA Action Plan on Nuclear Safety (GOV/2011/59-GC(55)/14), and is detailed as follows:
Review and strengthen IAEA Safety Standards and improve their implementation

· The Commission on Safety Standards and the IAEA Secretariat to review, and revise as necessary using the existing process in a more efficient manner, the relevant IAEA Safety Standards in a prioritised sequence. [A footnote clarifies that this review could include, inter alia, regulatory structure, emergency preparedness and response, nuclear safety and engineering (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, nuclear fuel behaviour and ways to ensure the safety of spent fuel storage).]
· Member States to utilize as broadly and effectively as possible the IAEA Safety Standards in an open, timely and transparent manner. The IAEA Secretariat to continue providing support and assistance in the implementation of IAEA Safety Standards.
Purpose

The purpose of this document is to present the status to date of the CSS–Secretariat implementation of the first sub-action in relation to safety standards indicated above. It addresses the scope of the ‘gap review’, its prioritization, the approach and the process for carrying out the gap review including the use of validated information and lessons learned in conducting the gap review, the timeline, and finally possible options in terms of the process for the subsequent revision of those safety standards for which the gap review concludes that there are issues to be addressed.

The annexes presents the results to date of the gap review and proposed recommendations in terms of revision of the relevant safety standards.

As such this document is a leaving document and will be kept up-to-date as new information becomes available.

Scope of the gap review

It was not intended to restrict the gap review to an a priori pre-established list of safety standards. Rather it was preferred to carry out a systematic review of the topical issues that are highlighted by the accident, which then leads to the list of those standards addressing these issues and to a list of gaps for which recommendations are provided on how to fill these gaps by revising existing standards or by proposing new standards.
Prioritization

Given the time it will take time for the Fukushima accident to be analysed, the large number of safety standards to be reviewed and the interrelationships among them, it was agreed that, as a first step, the gap review would cover the set of Safety Requirements. As a second step, the gap review would cover identified needs for strengthening specific Safety Guides. Finally, as a third step, the gap analysis would assess in a more systematic manner the set of Safety Guides with respect to an updated list of lessons learned from the Fukushima Daiichi accident. 

With this approach, the gap review first aims at identifying potential gaps at the requirements level. This also allows the identification of areas for which there is no major gap at the requirements level but for which the standards could be enhanced by providing further recommendations in specific Safety Guides, as a second step in the gap review process.

Reviewing the set of requirements in a systematic manner also helps ensuring that, throughout any subsequent revision, their interrelationships will be considered so that consistency of the set of requirements would be maintained.

In performing the three step gap review, a first priority was also given to those requirements applicable for nuclear power plants and to the storage of spent fuel, i.e. the set of General Safety Requirements and the Specific Safety Requirements relating to site evaluation for nuclear installations, and design, commissioning and operation of Nuclear Power Plants. Any implication of the gap review for these specific requirements would then be analysed in terms of possible implications for safety requirements for research reactors, fuel cycle facilities, facilities involved in the management of radioactive waste and the safe transport of radioactive material. Nevertheless, the annexes B and C also include review performed on the safety standards dealing with waste safety and transport safety.
For the subsequent revision process, first priority will be given to addressing the issues that are most obvious and offer the most reduction in risk associated with a nuclear power plant and other facilities operation and radioactive material use. It is envisioned that there could be changes to either Safety Requirements or Safety Guides or both. Where the results of the gap review points to the need to changes in both a Safety Requirements and an associated Safety Guide, efforts will be made to address the changes to both documents simultaneously.    

Lessons Learned 

There is currently a body of information related to the accident at Fukushima. The material used so far for this version of the report consists of the two reports from the Government of Japan, issued in June and September 2011, the report of the IAEA Fact Finding Mission conducted from 24 May to 2 June 2011 and the letter from INSAG dated 26 July 2011.
As additional information becomes available including the detailed sequence of events and physical evidence from inside the facility, this list of lessons learned will evolve and likely expand.  It is important to verify the credibility of any new information, and validate each lessons learned in a transparent manner.  These lessons learned will continue to inform the gap review and serve for the development of the technical bases supporting changes to the IAEA Safety Standards. It is expected that this report will continue to be updated with national, regional and international contributions, as well as with the contribution from the second CNS Extraordinary Meeting in August 2012.
Beyond Design Bases Events

The accident at Fukushima was beyond the bases that were selected for the design of the facility.  In assessing the lessons learned and revising the IAEA Safety Standards in light of the accident, careful consideration is needed on whether the standards related to the definition of design bases need to be strengthened or whether the standards related to provision for beyond design events need to be strengthened.  

Topical approach for the review
As indicated in the introductory statement of the DG at the IAEA Ministerial Conference, in the summaries by the Chairs of the Working Sessions and in the IAEA Action Plan on Nuclear Safety, a number of topical areas need to be addressed, including “inter alia, regulatory structure, emergency preparedness and response, nuclear safety and engineering (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, nuclear fuel behaviour and ways to ensure the safety of spent fuel storage).”

With a view to structuring a systematic feedback mechanism for the IAEA Safety Standards, the Secretariat did establish at the end of 2010 a table of main topical areas addressed by the safety standards on the basis of a list of established and potential overarching requirements. 

This table in Annex A identifies where in the Safety Requirements these topics are addressed. It is thus used to classify the lessons learned and establish the link with the relevant Safety Requirements. The relationship between the Safety Requirements and the implementing safety Guides also helps identifying the relevant Safety Guides. As a first contribution to structure the review, an initial list of 77 topical safety areas was used. Additional topical areas were added as a result of the gap review performed to date, in 2011 and at the beginning of 2012.

For each topical area, a general description is provided, together with the identification of where the area is addressed in the set of Safety Requirements and an extract from the requirements, mainly the corresponding overarching requirements, in order to clarify the concept addressed by each topical area.

In the continuing review of feedback and new lessons learned from the Fukushima accident, each individual lesson to be learned would either correspond to an identified topical area in the table or would lead to one more area being added.

The next steps are to derive from the lessons learned an expected requirement that would address the issue in the Safety Requirements and then to check whether or not this expected requirement is already included in the set of published or draft Safety Requirements. This process leads to the establishment, in a systematic manner, of a full gap analysis for the IAEA Safety Standards.

The example provided below describes the methodology used to derive the table in annex to this report. The first row being the topical area and the second row giving an example of analysis of lessons learned from the Fukushima accident with conclusion on the gap review.

	46
	Accident management programme
	SSR 2.2
	Requirement 19: Accident management programme
	The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

	Lessons learned 1
	Source:
Fact Finding missions report or report from Japan, or INSAG letter to the DG, or ….
	Lesson:
It is important to consider xxx as part of the accident management programme
	Expected requirement:
When establishing its accident management programme, the operating organization shall consider xxx
	Conclusion of the review:
Covered by the following statement in SSR 2.2

“……..”

Or

Partially covered by the following statement of SSR 2.2. This could be strengthened by stating in addition that ….

Or

Not covered. Need for an additional requirement
In each of the above cases, a need to strengthen specific safety guides may also be identified


Progress report and timeline for the implementation of the subsequent steps of the gap review

To implement this approach, the Secretariat first established, within the NS internal Coordination Committee, a Safety Standards Review Task Force composed of staff members nominated by the relevant Section Heads in NS. For each topical area identified in the table, a lead Section is allocated primary responsibility for assessing requirements in the topical area.

This approach was submitted to the CSS at its meeting in November 2011. At this meeting the results of the reviews by NUSSC and TRANSSC were presented as reports on work in progress. The CSS welcomed with satisfaction the first draft of the approach and the CSS members agreed to contribute to its further development. 

The results of the work of the Secretariat and of its consideration by the four Safety Standards Committees and by the meeting of the Chairs held in February 2012 are submitted to the CSS for its meeting on 27–29 March 2012. This submission is with a view to updating this CSS–Secretariat Progress Report on the basis of the current understanding of the Fukushima accident, and proposing a process for further developing the set of recommendations on how to address the gaps identified, as necessary. This will form the basis for a report to be provided to the IAEA Director General in June 2012 at the latest, as he requested in his letter dated 7 July 2011.

Subsequent revision process

The IAEA Action Plan on Nuclear Safety, in relation to the review and revision of the safety standards, calls for “using the existing process in a more efficient manner”. If it is concluded by the CSS that some safety standards need to be revised, it is proposed to revise these by means of a minimum number of processes and documents — providing for a consistent set of proposed changes to a set of safety standards — being submitted to the SPESS review and approval process. This is to avoid having a separate procedure for each safety standard to be revised. This will also allow the Secretariat, the Safety Standards Committees, the Member States and the CSS to focus on the possible improvements identified instead of opening entirely each standard for comment.
A separate report dated 22 February 2012 presents the synthesis of the input from the Secretariat on proposals for strengthening the Safety Requirements, as a result of a first discussion of Annex A of this CSS–Secretariat Progress Report. This will constitute the basis for a ‘Document Outline’ (the concept is equivalent to a DPP in term of the decision making process), which will provide the justification for the revision of the Safety Requirements publications identified as priorities.

This Document Outline will propose the simultaneous revision, through the issuing of addenda, of GSR Part 1, NS-R-3, SSR-2/1, SSR-2/2 and GSR Part 4. It will be provided to the Committees in June–July 2012 for their approval for the Secretariat to embark on the revision process. The proposed detailed revisions of the Safety Requirements publications will also be provided to the Committees for a first opportunity for comment as well as the first input for the ongoing revision of GS-R-2 and GS-R-3.

Once approved by the Committees, the Document Outline will be submitted to the CSS for its endorsement at its October 2012 meeting.
Additional input to the revision of the Safety Requirements publications is expected from several meetings, including the extraordinary meeting of the Convention on Nuclear Safety in August 2012. Any such additional input will lead to an updating of the detailed proposals for strengthening the Safety Requirements publications GSR Part 1, NS-R-3, SSR-2/1, SSR-2/2 and GSR Part 4. The updated proposals will then be submitted to the Committees for their meetings in October and November 2012 for their approval for submission to Member States. The detailed proposals for the ongoing revision of GS-R-2 and GS-R-3 will also be reviewed by the Committees in October and November 2012 for their approval.

It is expected that the consultation of Member States could take place early in 2013, with one process for the addenda to GSR Part 1, NS-R-3, SSR-2/1, SSR-2/2 and GSR Part 4 and a parallel consultation for the ongoing revisions of GS-R-2 and GS-R-3.
If necessary, any implications for the possible revision of GSR Part 3 will be assessed early in 2013.
The review and possible revision of the set of relevant Safety Guides is to be initiated on the basis of a proposed list of Safety Guides to be reviewed as priority, which is detailed in a separate report. This list of Safety Guides will also evolve in the light of the discussions on proposals for enhancing the Safety Requirements.
ANNEX A

LESSONS LEARNED CLASSIFIED BY TOPICAL AREAS SO AS TO LINK THESE TO THE SAFETY REQUIREMENTS AND GAP ANALYSIS

The topical areas initially included in the draft plan are highlighted in grey. Additional topical areas added due to the review of lessons learned are numbered A.x and are also highlighted in grey.

Lessons learned are numbered according to the topical areas. For each topical areas numbered x, the lessons learned are numbered x.1, x.2, etc.

The identified gaps and recommendations to cover these are highlighted in yellow
Cross-references indicating that the same lesson learned is also addressed within other topical areas are highlighted in green. In particular, for each lesson learned from the Japanese report, numbered 1 to 28, cross references are mentioned in green in the source column.
	
	Topical area (grey) and source of the finding
	Relevant Safety Standards (grey)

and

Lessons learned
	Overarching Requirement number (grey) and expected requirements
	Text of the existing requirement (grey) and Secretariats gap analysis
	NUSSC members comments
General comments from France, Finland and the USA are included after this table at the end of the document
	NUSSC conclusion
And addition comments from RASSC and WASSC

	A1
	Establishment of a framework for safety
	GSR PART 1
	Requirement 2: Establishment of a framework for safety
	The government shall establish and maintain an appropriate governmental, legal and regulatory framework for safety within which responsibilities are clearly allocated.
	
	

	Lessons learned A1.1
	Source

Fact finding mission
	Lesson
“[between NISA and the Nuclear Safety Commission of the Cabinet Office] it was not clear who has the primary responsibility for providing sufficient activities to ensure citizens’ safety in emergency.”
"Governmental organizations have different responsibilities for securing nuclear safety. For example, NISA of METI is responsible for safety regulation as a primary regulatory body, the Nuclear Safety Commission of the Cabinet Office is responsible for regulation monitoring of the primary governmental agency and relevant local governments and ministries are in charge of emergency environmental monitoring. This is why it was not clear who has the primary responsibility for providing sufficient activities to ensure citizens’ safety in an emergency."
	Expected requirement
see paragraph 2.6
	Conclusion of the review
covered under paragraph 2.6
2.6 Where several authorities are involved, the government shall specify clearly the responsibilities and functions of each authority within the governmental, legal and regulatory framework for safety.
	
	OK with the conclusion from the Secretariat

	Lessons learned A1.2
	Source

Fact finding mission

Japan report lesson 18
(see also lessons 56.3 and 58.1)
	Lesson
The respective roles of the Nuclear Safety Commission (NSC) and NISA are formally defined; however, some clarification seems necessary in their actual fields of intervention and respective contributions

Japan Report lesson 18

(18) Clarification of the allotment of roles between central and local organizations
	Expected requirement
see paragraph 2.6
	Conclusion of the review
covered under paragraph 2.6
2.6 Where several authorities are involved, the government shall specify clearly the responsibilities and functions of each authority within the governmental, legal and regulatory framework for safety.
	France

The first lesson is very similar to lesson learned A1.1… But requirement is still fine.
	OK with the conclusion from the Secretariat



	Lessons learned A1.3
	Source

Fact finding mission
	Lesson
“the accident management measures are basically regarded as voluntary efforts by TEPCO, not legislative requirements, and so the details of improvement lacks strictness. […] We will be committed to position the accident management measures as legislative requirements. ”
	Expected requirement
The government shall ensure that the legislation includes requirements on accident management measures to be taken by the person or organization responsible for a facility or an activity.
	Conclusion of the review

implicitly covered in paragraph 2.5 (12)
2.5 The government shall promulgate laws and statutes to make provision for an effective governmental, legal and regulatory framework for safety. This framework for safety shall set out the following: (12) Provision for preparedness for, and response to, a nuclear or radiological emergency;
	France

A reference to GS-R-2 §3.4 and 3.8 could be added

“3.4 …This authority shall ensure that the functions and responsibilities of operators and response organizations as specified in these requirements are clearly assigned and are understood by all response organizations, and that arrangements are in place for achieving and enforcing compliance with the requirements.”

“3.8. The regulatory body shall require that arrangements for preparedness and response be in place for the on-site area for any practice or source that could necessitate an emergency intervention.”

USA

The requirement does not sufficiently address the lesson learned in that it refers to specific license commitments not formally falling into regulatory requirements.  Implementation of the current requirements was not detailed enough to be effective.  A stronger process needs to be established for implementation of the requirements, to effectively address the lesson learned


	OK with the conclusion from the Secretariat

The reference to GS-R-2 is below in the table

	1
	Gov. resp. in establishing the regulatory body
	GSR PART 1
	Requirement 3: Establishment of a regulatory body
	The government, through the legal system, shall establish and maintain a regulatory body, and shall confer on it the legal authority and provide it with the competence and the resources necessary to fulfil its statutory obligation for the regulatory control of facilities and activities. 
	
	

	2
	Establishment of an independent regulatory body by the Gov.
	GSR PART 1
	Requirement 4: Independence of the regulatory body
	The government shall ensure that the regulatory body is effectively independent in its safety related decision making and that it has functional separation from entities having responsibilities or interests that could unduly influence its decision making.
	
	

	Lessons learned 

2.1
	Source

Fact finding mission
	Lesson
"Lesson 16: Nuclear regulatory systems should ensure that regulatory independence and clarity of roles are preserved in all circumstances in line with IAEA Safety Standards."

"[...] the independence of NISA does not appear clearly in the organization put in place to manage the Fukushima accident."
	Expected requirement
The regulatory body shall be able to demonstrate its effective independence 
All circumstances should be covered.
	Conclusion of the review
Add phrase to say that the regulatory body should demonstrate its effective independence under all circumstances

Suggested wording of new requirement for GSR Part 1 Requirement 4:
The government shall ensure that the regulatory body is effectively independent in its safety related decision making under all circumstances and that it has functional separation from entities having responsibilities or interests that could unduly influence its decision making.
	France

Current requirement is adequate. No need to add these additional words

However the idea could be better captured by modifying §2.8  (see below):

“The regulatory body shall be able to make independent  regulatory judgements and decisions, under all circumstances, free from any undue influences that might compromise safety,…”

Germany

The proposed amendment does not promote a clear understanding, that especially the situation of an emergency shall be considered – the proposed text is too vague. As such, the previous statement is regarded to be sufficient – the proposal does not add an additional value.

USA

“Under all circumstances” is too broad to address the lesson learned. 

Better define what is meant by “under all circumstances”.  Perhaps “under inspection, licensing, and incident response circumstances.”
	Supports the need for changes of §2.8  and suggests to indicate “under normal or emergency circumstances”.



	Lessons learned 

2.2
	Source

Fact finding mission
	Lesson
“Regulatory systems need to operate in an environment without political influence and undue financial constraints, and regulators should be empowered to make timely safety decisions. [...]”
	Expected requirement
The regulatory body shall to be able to  make timely safety decisions
	Conclusion of the review
Partially addressed under paragraphs 2.8
2.8 To be effectively independent, the regulatory body shall have sufficient authority and sufficient staffing and shall have access to sufficient financial resources for the proper discharge of its assigned responsibilities. The regulatory body shall be able to make independent regulatory judgements and decisions, free from any undue influences that might compromise safety, such as pressures associated with changing political circumstances or economic conditions, or pressures from government departments or from other organizations. Furthermore, the regulatory body shall be able to give independent advice to government departments and governmental bodies on matters relating to the safety of facilities and activities.

To modify GSR Part 1 paragraph 2.8 to add “timely” decisions as follows:
[...] The regulatory body shall be able to make independent and timely regulatory judgements and decisions, free from any undue influences that might compromise safety, such as pressures associated with changing political circumstances or economic conditions, or pressures from government departments or from other organizations. [...]
	France

§2.8 is addressing independence, not really the timeliness of decisions… So other requirements would be more appropriate to capture this lesson

For “routine” decision making,  requirement 16 could be modified as follows:

“The regulatory body shall structure its organization and manage its resources so as to discharge its responsibilities and perform its functions timely and effectively;…”

To specifically address decision making in an emergency situation, §2.23 could be modified as follows:

“2.23. The government shall specify and shall assign clear responsibilities for timely decision making in an emergency, and…”

Add also as a reference GSR-2 §3.3 and 3 “3.12. In the event of a nuclear or radiological emergency the time available for decision making and for implementing an effective strategy for response may be short. It is therefore important that an appropriate management system be used. All organizations that may be involved in the response to a nuclear or radiological emergency shall ensure that appropriate management arrangements are adopted to meet the timescales for response throughout the emergency. Where appropriate, the management system shall be consistent with that used by other response organizations in order to ensure a timely, effective and co-ordinated response.”

USA

Lost the specificity of the lesson learned that relates to incident response.  The paragraph needs to highlight the incident response function.  

After 1st sentence in Para. 2.8 add “both during normal interactions and incident response situations.  
	To specifically address decision making in an emergency situation, §2.23 could be modified as follows:

“2.23. The government shall specify and shall assign clear responsibilities for timely decision making in an emergency, and…”

Check also para 2.8 to add timeliness aspect

	Lessons learned 

2.3
	Source

Fact finding mission
	Lesson
“The nuclear regulator must have independence, legal authority, competence, and adequate human and financial resources to fulfil its responsibilities.”
	Expected requirement
	Conclusion of the review
Addressed under paragraphs 2.7 to 2.11
2.7 An independent regulatory body will not be entirely separate from other governmental bodies. The government has the ultimate responsibility for involving those with legitimate and recognized interests in its decision making. However, the government shall ensure that the regulatory body is able to make decisions under its statutory obligation for the regulatory control of facilities and activities, and that it is able to perform its functions without undue pressure or constraint.

2.11 In the event that a department or agency of government is itself an authorized party operating an authorized facility or facilities, or conducting authorized activities, the regulatory body shall be separate from, and effectively independent of, the authorized party.
	France

§2.8 might also be explicitly included (it is how included as paragraphs 2.7 to 2.11 are referenced)
	OK with the conclusion from the Secretariat

And add ref to para 2.8

	A2
	Prime responsibility for safety
	GSR PART 1
	Requirement 5:  Prime responsibility for safety
	The government shall expressly assign the prime responsibility for safety to the person or organization responsible for a facility or an activity, and shall confer on the regulatory body the authority to require such persons or organizations to comply with stipulated regulatory requirements, as well as to demonstrate such compliance.
	
	

	Lessons learned 

A2.1
	Source

Fact finding mission
	Lesson
“Some presentations suggested [...] that the government has the direct responsibility for safety, while the IAEA Fundamental Safety Principle 1 specifies that this responsibility rests with the utility.”
	Expected requirement
	Conclusion of the review
Covered by SF 1 and GSR Part 1 R5
Requirement 5: Prime responsibility for safety
The government shall expressly assign the prime responsibility for safety to the person or organization responsible for a facility or an activity, and shall confer on the regulatory body the authority to require such persons or organizations to comply with stipulated regulatory requirements, as well as to demonstrate such compliance.
	
	OK with the conclusion from the Secretariat

	A3
	Coordination of different authorities with responsibilities for safety within the regulatory framework for safety
	GSR PART 1
	Requirement 7: Coordination of different authorities with responsibilities for safety within the regulatory framework for safety
	Where several authorities have responsibilities for safety within the regulatory framework for safety, the government shall make provision for the effective coordination of their regulatory functions, to avoid any omissions or undue duplication and to avoid conflicting requirements being placed on authorized parties.
	
	

	Lessons learned 

A3.1
	Source

Fact finding mission
	Lesson
The respective roles of the Nuclear Safety Commission (NSC) and NISA are formally defined; however, some clarification seems necessary in their actual fields of intervention and respective contributions
	Expected requirement
The Government shall ensure that the roles of regulatory authorities are clearly defined and distributed in practice under all circumstances.
	Conclusion of the review
covered by 2.18 (4)
2.18 Where several authorities have responsibilities for safety within the regulatory framework for safety, the responsibilities and functions of each authority shall be clearly specified in the relevant legislation. The government shall ensure that there is appropriate coordination of and liaison between the various authorities concerned in areas such as:
(4) Emergency preparedness and response;
	
	OK with the conclusion from the Secretariat

	A4
	Competence for safety
	GSR PART 1
	Requirement 11: Competence for safety
	The government shall make provision for building and maintaining the competence of all parties having responsibilities in relation to the safety of facilities and activities.
	
	

	Lessons learned 

A4.1
	Source

Fact finding mission
	Lesson
“More generally, it also seems that interactions between NISA and TEPCO could benefit from the development of technical depth rather than formal regulatory relations. This may need an enhancement of NISA‘s technical capability.”
	Expected requirement
The staff of the regulatory body shall have sufficient technical capability to establish a meaningful relationship with the authorized party
	Conclusion of the review
covered by 2.35, 2.36 (b)
2.35 The building of competence shall be required for all parties with responsibilities for the safety of facilities and activities, including authorized parties, the regulatory body and organizations providing services or expert advice on matters relating to safety. Competence shall be built, in the context of the regulatory framework for safety, by such means as:
—Technical training;
—Learning through academic institutions and other learning centres;
—Research and development work.
2.36 The government: [...]
(b) Shall make provision for adequate arrangements for the regulatory body and its support organizations to build and maintain expertise in the disciplines necessary for discharge of the regulatory body’s responsibilities in relation to safety; [...]

Note: for the interaction between regulators and operators, see lessons 3.1
	France

in addition to §2.35 and 2.36 (b), §4.11 should also be referenced:

“4.11. The regulatory body has to have appropriately qualified and competent staff. A human resources plan shall be developed that states the number of staff necessary and the essential knowledge, skills and abilities for them to perform all the necessary regulatory functions.”
	OK with the conclusion from the Secretariat

Add para 4.11 as reference



	A5
	International obligations and arrangements for international cooperation
	GSR PART 1
	Requirement 14: International obligations and arrangements for international cooperation
	The government shall fulfil its respective international obligations, participate in the relevant international arrangements, including international peer reviews, and promote international cooperation to enhance safety globally.
	
	

	Lessons learned 

A5.1
	Source

Fact finding mission

Japan Report lesson 20
	Lesson
“The Japanese government did not appropriately respond to the support offered by other countries across the world because a specific structure to accommodate such support offered by other countries with the domestic needs in the Japanese government.”

“we will be committed to developing an effective global structure, cooperating with international community, in order to develop a list of supplies and equipment
effectively responding to any accident to be prepared internationally, clearly specify contact points for each country in advance in case of accident and encourage to share information through such an improved international notification structure.”
	Cont’d

Japan Report lesson 20

(20) Enhancement of responses to assistance from other countries and communication to the international community

Expected requirement
The government shall establish and maintain adequate structures and mechanisms to ensure that arrangements for international cooperation and assistance can be timely made effective, whenever necessary.
	Conclusion of the review
add following paragraph in GSR Part 1 under requirement 14
3.3 The government shall establish and maintain adequate structures and mechanisms to ensure that arrangements for international cooperation and assistance can be timely made effective, whenever necessary.
	France

The proposed wording does not fully address the lesson learned and is not focused on emergency situations. An alternative wording could be:

“3.3 The government shall establish and maintain adequate structures and mechanisms to benefit from international cooperation and assistance during a radiological or nuclear emergency, whenever necessary.”

USA

The requirement does not fully address the lesson learned.  The lesson learned seeks improvement in both the sharing of information and the facilitation of incident response.  The new requirement only addresses facilitation of incident response, and does so too weakly.  
	OK with support to the French proposed text

 “3.3 The government shall establish and maintain adequate structures and mechanisms to benefit from international cooperation and assistance during a radiological or nuclear emergency, whenever necessary.”



	3
	Staffing and competence of the regulatory body
	GSR PART 1
	Requirement 18: Staffing and competence of the regulatory body
	The regulatory body shall employ a sufficient number of qualified and competent staff, commensurate with the nature and the number of facilities and activities to be regulated, to perform its functions and to discharge its responsibilities.
	
	

	Lessons learned 

3.1
	Source

Fact finding mission

Japan Report lesson 25


	Lesson
“More generally, it also seems that interactions between NISA and TEPCO could benefit from the development of technical depth rather than formal regulatory relations. This may need an enhancement of NISA‘s technical capability.”

Establishment and reinforcement of legal framework, standards and guidelines
	Expected requirement
The staff of the regulatory body shall have sufficient technical capability to establish a meaningful relationship with the authorized party
	Conclusion of the review
Addressed under paragraphs 4.11 to 4.13

4.11 The regulatory body has to have appropriately qualified and competent staff. A human resources plan shall be developed that states the number of staff necessary and the essential knowledge, skills and abilities for them to perform all the necessary regulatory functions.

4.13 A process shall be established to develop and maintain the necessary competence and skills of staff of the regulatory body, as an element of knowledge management. This process shall include the development of a specific training programme on the basis of an analysis of the necessary competence and skills. The training programme shall cover principles, concepts and technological aspects, as well as the procedures followed by the regulatory body for assessing applications for authorization, for inspecting facilities and activities, and for enforcing regulatory requirements.

suggestion: add in GSR Part 1 at the end of paragraph 4.11
“[...] to perform all the necessary regulatory functions and maintain a technically meaningful relationship with the authorized party.”
	France

In addition, §4.24 shall be referenced:

“4.24. The regulatory body shall foster mutual understanding and respect on the part of authorized parties through frank, open and yet formal relationships, providing constructive liaison on safety related issues.”

Considering this addition, the suggestion for §4.11 is not needed (see also lesson learned 4.1 below).
	§4.24 shall be referenced:

Therefore there is no need to change para 4.11



	4
	Liaison between the regulatory body and authorized parties
	GSR PART 1
	Requirement 21: Liaison between the regulatory body and authorized parties
	The regulatory body shall establish formal and informal mechanisms of communication with authorized parties on all safety related issues, conducting a professional and constructive liaison.
	
	

	Lessons learned 

4.1
	Source

Fact finding mission
	Lesson
“More generally, it also seems that interactions between NISA and TEPCO could benefit from the development of technical depth rather than formal regulatory relations. This may need an enhancement of NISA‘s technical capability.”
	Expected requirement
The staff of the regulatory body shall have sufficient technical capability to establish a meaningful relationship with the authorized party
	Conclusion of the review
Addressed under paragraph 4.23 and 4.25
4.23

modify in GSR Part 1 paragraph 4.24
“The regulatory body shall foster mutual understanding and respect on the part of authorized parties through technically informed, frank, open and yet formal relationships, providing constructive liaison on safety related issues.”
	France

No need to reference 4.23. But §4.24 should be reference. Proposed is additional wording could be adjusted:

“The regulatory body shall foster mutual understanding and respect on the part of authorized parties through in-depth technical dialogue, frank, open and yet formal relationships, providing constructive liaison on safety related issues.”


	OK with the French proposal



	5
	Review and assessment by the regulatory body of information relevant to safety
	GSR PART 1
	Requirement 25: Review and assessment of information relevant to safety
	The regulatory body shall review and assess relevant information — whether submitted by the authorized party or the vendor, compiled by the regulatory body, or obtained from elsewhere — to determine whether facilities and activities comply with regulatory requirements and the conditions specified in the authorization. This review and assessment of information shall be performed prior to authorization and again over the lifetime of the facility or the duration of the activity, as specified in regulations promulgated by the regulatory body or in the authorization.
	
	

	Lessons learned 

5.1
	Source

Fact finding mission
	Lesson
“6. It is important for all Member States to systematically review the safety of all NPPs, including the safety margins and design basis assumptions for both new and operating plants. It is important to take into account site specific characteristics and features, including low probability extreme events previously not included in original design and engineering considerations.
	Expected requirement
	Conclusion of the review
Addressed under paragraphs 4.40, 4.45, 4.46
4.40 The regulatory body shall review and assess the particular facility or activity in accordance with the stage in the regulatory process (initial review, subsequent reviews, reviews of changes to safety related aspects of the facility or activity, reviews of operating experience, or reviews of long term operation, life extension, decommissioning or release from regulatory control). The depth and scope of the review and assessment of the facility or activity by the regulatory body shall be commensurate with the radiation risks associated with the facility or activity, in accordance with a graded approach.


4.45 In the process of its review and assessment of the facility or activity, the regulatory body shall take into account such considerations and factors as:
(1) The regulatory requirements; 
(2) The nature and categorization of the associated hazards;
(3) The site conditions and the operating environment;
(4) The basic design of the facility or the conduct of the activity as relevant to safety;
(5) The records provided by the authorized party or its suppliers;
(6) Best practices;
(7) The applicable management system;
(8) The competence and skills necessary for operating the facility or conducting the activity;
(9) Arrangements for protection (of workers, the public, patients and the environment) [6];
(10) Arrangements for preparedness for, and response to, emergencies;
(11) Arrangements for nuclear security;
(12) The system of accounting for, and control of, nuclear material;

(13) The relevance of applying the concept of defence in depth to take into account inherent uncertainties (e.g. for the long term disposal of waste);
(14) Arrangements for the management of radioactive sources, radioactive waste and spent fuel;
(15) Relevant research and development plans or programmes relating to the demonstration of safety;
(16) Feedback of operating experience nationally and internationally, and especially of relevant operating experience from similar facilities and activities;
(17) Information compiled in regulatory inspections;
(18) Information from research findings;
(19) Arrangements for the termination of operations.

4.46 For an integrated safety assessment, the regulatory body shall first organize the results obtained in a systematic manner. It shall then identify trends and conclusions drawn from inspections, from reviews and assessments for operating facilities, and from the conduct of activities where relevant. Feedback information shall be provided to the authorized party. This integrated safety assessment shall be repeated periodically, with account taken of the radiation risks associated with the facility or activity, in accordance with a graded approach.

Add in GSR Part 1 beyond design basis considerations for review and assessment (put in the list 4.45):
“ (3) low probability extreme events (which may not be included in original design)”  
	France

It would be more appropriate not to add a bullet in the list of 4.45 but to slightly modify bullet (13) as follows:

“13) The relevance of applying the concept of defence in depth to take into account inherent uncertainties (e.g. for the long term disposal of waste) and low probability extreme events;”

Japan

The proposed contents is relevant to the expected requirement in Lessons learned 19.1. Using the same wording would be better.
USA

More logical progression in the list.  

The term “low probability extreme event” needs to be better defined in terms of events discussed in SSR-2/1.  Needs to be contrasted with low probability natural events.  

Make the item, item 5 (rather than 4.45 (20)).  

“Low probability extreme event” is not a defined term.  
	Ok with the idea of adding a requirement in GSR Part 1 on low frequency events

It is also proposed to add in GSR Part 4 the requirement for the regulatory body to review the safety assessment for design basis accident and design extension conditions



	6
	Establishment of regulations and guides by the regulatory body
	GSR PART 1
	Requirement 32: Regulations and guides

Requirement 33: Review of regulations and guides


	The regulatory body shall establish or adopt regulations and guides to specify the principles, requirements and associated criteria for safety upon which its regulatory judgements, decisions and actions are based.

Regulations and guides shall be reviewed and revised as necessary to keep them up to date, with due consideration taken of relevant international safety standards and technical standards and of relevant experience gained.


	
	

	Lessons learned 

6.1
	Source

Fact finding mission

Japan Report lesson 24
	Lesson
“The guideline of Accident Management has not been reviewed since its development in 1992 or strengthened or improved.”

Japan Report lesson 24

Establishment and reinforcement of legal framework, standards and guidelines
	Expected requirement
	Conclusion of the review
Addressed under paragraph 4.61
4.61 The government or the regulatory body shall establish, within the legal framework, processes for establishing or adopting, promoting and amending regulations and guides. These processes shall involve consultation with interested parties in the development of the regulations and guides, with account taken of internationally agreed standards and the feedback of relevant experience. Moreover, technological advances, research and development work, relevant operational lessons learned and institutional knowledge can be valuable and shall be used as appropriate in revising the regulations and guides.
	
	OK with the conclusion from the Secretariat

	A6
	Communication and consultation with interested parties
	GSR PART 1
	Requirement 36: Communication and consultation with interested parties
	The regulatory body shall promote the establishment of appropriate means of informing and consulting interested parties and the public about the possible radiation risks associated with facilities and activities, and about the processes and decisions of the regulatory body.
	
	

	Lessons learned 

A6.1
	Source

Fact finding mission
	Lesson
“Communication to residents in the surrounding area such as evacuation instructions was difficult because communication tools were damaged by the large-scale earthquake. The subsequent information to residents in the surrounding area, etc. and local governments was not always provided in a timely manner.”
	Expected requirement
First point on communication capabilities in case of disasters: see Emergency preparedness

Relevant information shall be made timely available to interested parties.
	Conclusion of the review: modify in GSR Part 1 R36
The regulatory body shall promote the establishment of appropriate means of timely informing and consulting interested parties and the public about the possible radiation risks associated with facilities and activities, and about the processes and decisions of the regulatory body.

May be also in the revision of GS-R-2. See lessons 72.1 and 72.2
	France

No need to modify GSR Part 1.

Requirement 36 is more dealing with regular public involvement (not during an emergency). It could be more appropriate to capture this lesson in GS-R-2 (§4.82)

(4.82. All practicable steps shall be taken to provide the public with useful, timely, truthful, consistent and appropriate information throughout a nuclear or radiological emergency.)

As for timely communication to the regulator and the government, it is already addressed in GS-R-2 (§4.12)

(4.12 … The operator shall notify and provide updated information, as appropriate, to the off-site notification point.)

USA

Lost the flavour of the lesson learned with respect to an accident.  “Timely” is not enough.  Needs to better highlight the incident response aspect or address in GS-R-2 as a preparedness consideration.  

The requirement does not sufficiently address the lesson learned in that it refers to specific license commitments not formally falling into regulatory requirements.  Implementation of the current requirements was not detailed enough to be effective.  A stronger process needs to be established for implementation of the requirements, to effectively address the lesson learned.
	OK with the French comment

No need to modify GSR Part 1.

Need further consideration before judging whether requirements are still adequate, considering what is in GS-R-2

	Lessons learned 

A6.2
	Source

Fact finding mission
	Lesson
“The impact of radioactive materials on health and the radiological protection guideline of the ICRP, which are the most important information for residents in the surrounding area and others, were not sufficiently explained. We have focused on publicizing mainly accurate facts to the citizens and have not sufficiently present future outlook of the risks, which sometimes gave rise to concerns.”
	Expected requirement
part of it should be covered by Emergency preparedness
	Conclusion of the review
partially Covered in 4.68
4.68. The authorized party has an obligation to inform the public about the possible radiation risks associated with the operation of a facility or the conduct of an activity, and this obligation shall be specified in the regulations promulgated by the regulatory body, in the authorization or by other legal means.

See lessons 72.1 and 72.2
	France

§4.68 is not directly dealing with  information during an emergency.

An additional precision could be added:

“4.68. The authorized party has an obligation to inform the public about the possible radiation risks associated with the operation of a facility or the conduct of an activity (both for normal operation and in accident conditions), and this obligation shall be specified in the regulations promulgated by the regulatory body, in the authorization or by other legal means.”

However such topic is better covered in GS-R-2 (§4.82 to 4.84).
	OK with the French proposal

	7
	General requirement on Management System on promotion of safety culture
	GSR Part 2 DRAFT DS456
	Requirement 13:
	The management system shall be used to promote and support a strong safety culture. Tools, attitudes and behaviours that results in a strong safety culture shall be developed and integrated in the management system.
	
	

	Lessons learned 

7.1
	Source

Japan September report for 55GC

Japan report lesson 28 
	Lessons learned

Lessons in Category 5
Thoroughly instil a safety culture
(28) Thoroughly instil a safety culture
Thoroughness in safety culture, which is the foundation of nuclear safety, has been strongly recognized anew through this accident.
Because of this, various responses to this accident will be reviewed carefully and Japan is working to rebuild the attitude in which both nuclear plant operators and individuals involved in safety regulation sincerely pursue new knowledge, both as organizations and individuals.
For those engaged in nuclear safety, it is a starting point, an obligation, and a responsibility for each organization and individual to firmly acquire a culture of nuclear safety. The fact that continuous improvement in nuclear safety is impossible when a safety culture is lacking, is being positioned as the starting point for Japan’s ensuring safety in the future. This will be confirmed anew in various forms and will be brought into being.
	Expected requirement

(same as Requirement 11)
The management system shall be used to promote and foster (instil) a strong safety culture by implementing and reinforcing:
     o Individual and collective commitment to safety on the part of leadership, the management and personnel at all levels; 
     o Responsibility and accountability of organizations and of individuals at all levels for safety; 
     o Measures to encourage a questioning and learning attitude and to discourage complacency at all levels in the organization with regard to safety. 
     o A common understanding of the key aspects of safety and safety culture within the organization; 
     o Provisions for means by which the organization continually seeks to develop and improve safety and the safety culture.
	Conclusion of the review

Cover by the following Requirements 11 and 12 in GSR Part 2 Draft DS456: Requirement 11: Enhancement of safety culture 
The management system shall be used to promote and support a strong safety culture. (SF-1 §3.12, part of)
• Human performance, attitudes and behaviours that results in a strong safety culture shall be developed and integrated in the management system.
• The management system shall be used to promote and foster a strong safety culture by implementing and reinforcing:
     o Individual and collective commitment to safety on the part of leadership, the management and personnel at all levels; (SF-1 §3.13, first bullet)
     o Responsibility and accountability of organizations and of individuals at all levels for safety; (SF-1 §3.13, second bullet)
     o Measures to encourage a questioning and learning attitude and to discourage complacency at all levels in the organization with regard to safety. (SF-1 §3.13, third bullet – also GS-R-3 §2.5 third bullet, reworded)
     o A common understanding of the key aspects of safety and safety culture within the organization; (GS-R-3 §2.5 first bullet)
     o Provisions for means by which the organization continually seeks to develop and improve safety and the safety culture. (GS-R-3 §2.5 fourth bullet) 
• The interaction between individuals, technology and the organization shall be taken into account by senior management to ensure safety. (SF-1 §3.14)
• The management system shall make provisions to support individuals and teams in carrying out their tasks safely and successfully, taking into account the interactions between individuals, technology and organisations. (GS-R-3 2.5 second bullet) 
• The management system shall require that error prevention tools be utilized and high-level performance and good practices encouraged. 


Requirement 12: Assessment of safety culture.
• Senior management shall periodically perform a self-assessment of safety culture
• Senior management shall periodically perform an independent assessment of safety culture
	Proposal from UAE provided on February 1, 2012
The Management System should consider/include the importance of Human Factor in the nuclear safety culture by:

· Preventing negative multi-cultural issues from appearance in the workplace or within the workforce of an organization

· Preventing the use of multiple languages in the workplace

· Guaranteeing personal and technical alignment of all members of the workforce

· Guaranteeing that human-human interaction in the workplace is conducted openly and constructively

· Implementing the latest results of Group Dynamics research and studies in the workplace

· Establish an effective “Skill and Aptitude Management System” for each member of the organization

· Establishing an effective safety “Knowledge Management” system, and make it easily accessible to all members of the workforce 

Convert/maintain the organization into/as a constantly “Learning Organization”
	OK with the conclusion from the Secretariat (January 11, 2012)
Most of the proposal from UAE will be included in the revision of GS-R-3, while some of those will be at the safety guide level.

	8
	Suitability of a site for a nuclear installation
	SSR 1

NS-R-3
	Requirement 1 (general): Objective
	In the evaluation of the suitability of a site for a nuclear installation, the following aspects shall be considered: (a) The effects of external events occurring in the region; (b) The characteristics of the site and its environment; (c) The population density and population distribution.
	
	

	Lessons learned 

8.1
	Source:

ITER Consult – Independent Technical Evaluation and Review
http://www.iter-consult.it/ITER_Report_Fukushima_Accident.pdf
Pg 37

Japan Report lesson 1

Strengthen measures against earthquakes and tsunamis
(See also lessons 9.1, 10.1, 11.1, 12.1 and 19.2)
	Lesson:

A re-assessment of the basis and approaches to identify the external events as basis of the design of the operating NPP and verify the dimensioning of related defence needs to be carried out Japan has in place regulations that align with the requirements of NS-R-3 and a reassessment of the hazards is planned as a part of their “stress” test                                                                        
	Expected Requirement:

The establishment and application of  these requirements in the site selection and assessment process 
	Conclusion of the review:

This is covered by NS-R-3 para 2.1  In the evaluation of the suitability of a site for a nuclear installation, the following aspects shall be considered:

(a) The effects of external events occurring in the region of the particular site(these events could be of natural origin or human induced);

(b) The characteristics of the site and its environment that could influence the transfer to persons and the environment of radioactive material that has been released

(c) The population density and population distribution and other characteristics of the external zone in so far as they may affect the possibility of implementing emergency measures and the need to evaluate the risks to individuals and the population.


	France

The lesson learned address not only initial site selection (covered by NS-R-3) but also requestioning of the site characteristics, which should be covered during a PSR process.

GSPR part 1 §4.43 (4.43. The regulatory body shall assess all radiation risks associated with normal operation, anticipated operational occurrences and accident conditions… and periodically throughout the lifetime of the facility or the duration of the activity,…) might be mentioned.

GSR part 3 (§4.23 and §5.10) should be referenced as the requirements to revisit site assessment are established:

“ 4.23…. The site assessment is to be reviewed periodically over the lifetime of the facility or activity (see para. 5.10).”

“5.10.The safety assessment has to be periodically reviewed and updated at predefined intervals in accordance with regulatory requirements. Periodic review may need to be carried out more frequently to take into account:

(a)Any changes that may significantly affect the safety of the facility or activity;

(b)Significant developments in knowledge and understanding (such as developments arising from research or operating experience);…”

GSR part 3 (§4.22 b)) could also be referenced. 

A reference  to the safety guide on PSR could be added.

ITER consult is not identified in the reference…

USA

The lesson learned does not appear to account for design in addition to siting.
	OK with the conclusion from the France:
Reference to GSR Part 3 § 4.23, 4.43 and 5.10.

A clearer link between the safety goals set for the installation and the site characteristics (including recurrence period for hazards) should be sought.

	9
	Site characteristics that may affect safety
	SSR 1

NS-R-3
	Requirement 2 (general): Uses for site evaluation
	To providing the technical basis for the safety analysis report to be submitted to the nuclear regulatory body, the technical information obtained for use in complying with these safety requirements will also be useful in fulfilling the requirements for the environmental impact assessment for radiological hazards.
	
	

	
	
	SSR 1

NS-R-3
	Requirement 3 (general): General criteria
	Site characteristics that may affect the safety of the nuclear installation shall be investigated and assessed
	
	

	
	
	SSR 1

NS-R-3
	Requirement 4 (general): Criteria for hazards associated with external natural and human induced events
	Proposed sites shall be adequately investigated with regard to all the site characteristics that could be significant to safety in external natural and human induced events.
	
	

	Lessons learned 

9.1

	Source:

ITER Consult – Independent Technical Evaluation and Review
http://www.iter-consult.it/ITER_Report_Fukushima_Accident.pdf
Pg 38 Item 2

Japan Report pg 28 Japan Report lesson 1
(See also lessons 8.1, 10.1, 11.1, 12.1 and 19.2)

	Lesson:

This analysis should verify the adequacy of safety features ……. To face successfully the postulated accident conditions

All countries including Japan is implementing the “stress test” to verify their capabilities

Strengthen measures against earthquakes and tsunamis
	Expected Requirement:

Requirement 2:

Provides a basis for the parameters that are used in the overall safety assessment of the installation

Requirement 3:

The emergency actions that are need to respond to postulated accident conditions are verified

Requirement 4:

Provide an adequate characterization of the hazard so that  it can be appropriately represented in the assessment of the installation response during the imposed hazard.
	Conclusion of the review:

Requirement 2:

This is covered by NS-R-3 para 2.3  Uses of Site Evaluation: In addition to providing the technical basis for the safety analysis report to be submitted to the nuclear regulatory body, the technical information obtained for use in complying with these safety requirements will also be useful in fulfilling the requirements for the environmental impact assessment for radiological hazards

Requirement 3:

This is covered by NS-R-3 under the General Criteria para 2.4. Site characteristics that may affect the safety of the nuclear installation shall be investigated and assessed.  Characteristics of the natural environment in the region that may be affected by potential radiological impacts in operational states and   accident conditions shall be investigated.  All these characteristics shall be observed and monitored throughout the lifetime of the installation.

Requirement 4:

This is covered by NS-R-3 under the Criteria for Hazards Associated with External Natural and Human Induced Events para 2.14. Proposed sites shall be adequately investigated with regard to all the site characteristics that could be significant to safety in external natural and human induced events


	France

• GSR part 3 (§4.23 and §5.10) should be also referenced as the requirements to revisit site assessment are established:

“ 4.23…. The site assessment is to be reviewed periodically over the lifetime of the facility or activity (see para. 5.10).”

“5.10.The safety assessment has to be periodically reviewed and updated at predefined intervals in accordance with regulatory requirements. Periodic review may need to be carried out more frequently to take into account:

(a)Any changes that may significantly affect the safety of the facility or activity;

(b)Significant developments in knowledge and understanding (such as developments arising from research or operating experience);

©Emerging safety issues due to a regulatory concern or a significant incident;

(d)Safety significant modifications to the computer codes, or changes in the input data used in the safety analysis.”

• Don’t see the link between the lesson learned and requirement 3….

ITER consult is not identified in the reference…

Japan

As Fukushima lessons learned on earthquakes & tsunamis,   evaluations for rare event which affects the plant significantly and avoiding cliff-edge effects are very important.

Emphasizing these considerations should be not only in design requirements but also in site evaluation requirements.
USA

The requirement does not sufficiently address the lesson learned in that it refers to specific license commitments not formally falling into regulatory requirements.  Implementation of the current requirements was not detailed enough to be effective.  A stronger process needs to be established for implementation of the requirements, to effectively address the lesson learned.

	Requirement should be investigated by the IAEA.

	10
	Seismological and geological conditions
	SSR 1

NS-R-3
	Requirement 7 (specific): Earthquakes
	The seismological and geological conditions in the region and the engineering geological aspects and geotechnical aspects of the proposed site area shall be evaluated
	
	

	Lessons learned 

10.1
	Source:

Japan Report pg 29

Japan Report lesson 1

Strengthen measures against earthquakes and tsunamis
(See also lessons 8.1, 9.1, 11.1, 12.1 and 19.2)
	Lesson:

The design against tsunami has not been performed on adequate consideration of the recurrence period for attaining a safety goal to be attained

The site should be assessed to the extent that the safety goals for the plant can be demonstrated
	Expected Requirement:

The seismological setting and the geological conditions at the site should be modelled in  the hazard assessment for the site
	Conclusion of the review:

This is covered by NS-R-3 Earthquakes para 3.1 to 3.7   The seismological and geological conditions in the region and the engineering geological aspects and geotechnical aspects of the proposed site are shall be evaluated.


	France

§3.4 should be highlighted

“ 3.4. Hazards due to earthquake induced ground motion shall be assessed for the site with account taken of the seismotectonic characteristics of the region and specific site conditions….”

The issue of tsunami is not so explicitly covered. Reference to §3.24 of NS-R-3 should be added:

“3.24. The region shall be evaluated to determine the potential for tsunamis or seiches that could affect the safety of a nuclear installation on the site.”

Reference to §3.26 to 3.28 should be added (and specifically 3.27)

“ 3.27. The potential for tsunamis or seiches to be generated by regional offshore seismic events shall be evaluated on the basis of known seismic records and seismotectonic characteristics.”

More generally, a clearer link between the safety goals set for the installation and the site characteristics (including recurrence period for hazards) should be sought.

USA

The lesson learned does not appear to account for design in addition to siting.
	Some modification of NSR3 are likely needed

In particular the terminology “proposed site” should be modified so that existing site be considered in site evaluation.

One para could also be added on the use of the evaluation of existing sites for design strengthening and back fitting

A clearer link between the safety goals set for the installation and the site characteristics (including recurrence period for hazards) should be sought.

	11
	Water waves induced by earthquakes or other geological phenomena
	SSR 1

NS-R-3
	Requirement 12 (specific): Water waves induced by earthquakes or other geological phenomena
	The region shall be evaluated to determine the potential for tsunamis or seiches that could affect the safety of a nuclear installation on the site.
	
	

	Lessons learned 

11.1
	Source:

Japan Report pg 29

Japan Report lesson 1

Strengthen measures against earthquakes and tsunamis
(See also lessons 8.1, 9.1, 10.1, 12.1 and 19.2)
	Lesson:

While fully recognizing a possible risk caused by the flooding into buildings…

We will take measures from the viewpoint of defence-in-depth, to sustain the important safety functions by considering flooded sites and the huge destructive power of run-up waves.

The damage potential of tsunamis need to be accounted in the design
	Expected Requirement:

The seismological setting and the geological conditions at the site should be modelled in  the hazard assessment for the site
	Conclusion of the review:

This is covered by NS-R-3 Earthquakes para 3.24 to 3.28  The region shall be evaluated to determine the potential for tsunamis or seiches that could affect the safety of a nuclear installation on the site..


	France

A more explicit reference to defence in depth might be considered to fully capture the lesson learned. It should be in SSR2-1. More generally, a clearer link between the safety goals set for the installation and the site characteristics (including recurrence period for hazards) should be sought.

Japan

Add the following contents to the suitable place maybe between para. 3.24 and 3.28;

-Consideration to the effect on the height of tsunami due to simultaneous movement of the wide range of tsunami source regions.
Add the following contents  maybe just after para.3.28, or a suitable place in Design requirements(SSR 2.1);

-consideration to Tsunami management, not only redundancy of protection means but also waterproof compartments in plant layout and diversity of equipment important to safety.
USA

The lesson learned does not appear to account for design in addition to siting.  It is unclear whether dynamic effects, such as run-up waves, are required to be considered in design.
	OK with the conclusion from the Secretariat
A clearer link between the safety goals set for the installation and the site characteristics (including recurrence period for hazards) should be sought.

DS417 is addressing roundup waves.


	12
	Use of historical data
	SSR 1

NS-R-3
	Requirement 21 (specific): Other important considerations
	Historical data concerning phenomena that have the potential to give rise to adverse effects on the safety of the nuclear installation shall be collected and assessed.
	
	

	Lessons learned 

12.1
	Source:

Japan Report pg 29

Japan Report lesson 1

Strengthen measures against earthquakes and tsunamis
(See also lessons 8.1, 9.1, 10.1, 11.1 and 19.2)
	Lesson:

We will assume appropriate frequency and adequate height of tsunami in consideration of a sufficient recurrence period for attaining a safety goal

The severity of natural events and their frequency should be considered in its entirety


	Expected Requirement:

All available data need to be considered in establishing the design level hazard
	Conclusion of the review:

This is covered by NS-R-3 Earthquakes para 2.17   Prehistorical, historical and instrumentally recorded information and records as applicable, of the occurrences and severity of important natural phenomena or human induced situations and activities shall be collected for the region and shall be carefully analysed for reliability, accuracy and completeness..


	France

Requirement could be more explicit on the need to take into account a sufficient recurrence period.

USA

Not sure how the lesson learned is captured for earthquake in excess of historical.  The lesson learned does not appear to account for design in addition to siting.
	Section 2.14 to 2.21 should be referenced.

A clearer link between the safety goals set for the installation and the site characteristics (including recurrence period for hazards) should be sought.

Requirement could be more explicit on the need to  take into account a sufficient recurrence period
Answer from the Secretariat, This is well covered by the § 2.17 of NS-R-3

	13
	Fundamental safety functions
	SSR 2.1 GOV/2011/43
	Requirement 4:  Fundamental safety functions
	Fulfilment of the following fundamental safety functions for a nuclear power plant shall be ensured for all plant states: (1) control of reactivity; (2) removal of heat from the reactor and from the fuel store;(3) confinement of radioactive material, shielding against radiation and control of planned radioactive releases, as well as limitation of accidental radioactive releases.
	
	

	14
	General design requirement
	SSR 2.1 GOV/2011/43
	Requirement 6:  Design for a nuclear power plant
	The design for a nuclear power plant shall ensure that the plant and items important to safety have the appropriate characteristics to ensure that safety functions can be performed with the necessary reliability, that the plant can be operated safely within the operational limits and conditions for the full duration of its design life and can be safely decommissioned, and that impacts on the environment are minimized.
	
	

	15
	Application of defence in depth
	SSR 2.1 GOV/2011/43
	Requirement 7:  Application of defence in depth
	The design of a nuclear power plant shall incorporate defence in depth. The levels of defence in depth shall be independent as far as is practicable.
	
	

	16
	Categories of plant states
	SSR 2.1 GOV/2011/43
	Requirement 13: Categories of plant states
	Plant states shall be identified and shall be grouped into a limited number of categories primarily on the basis of their frequency of occurrence at the nuclear power plant.
	
	

	17
	Design basis for items important to safety
	SSR 2.1 GOV/2011/43
	Requirement 14:  Design basis for items important to safety
	The design basis for items important to safety shall specify the necessary capability, reliability and functionality for the relevant operational states, for accident conditions and for conditions arising from internal and external hazards, to meet the specific acceptance criteria over the lifetime of the nuclear power plant.
	
	

	18
	Postulated initiating events
	SSR 2.1 GOV/2011/43
	Requirement 16:  Postulated initiating events
	The design shall apply a systematic approach to identifying a comprehensive set of postulated initiating events such that all foreseeable events with the potential for serious consequences and all foreseeable events with a significant frequency of occurrence are anticipated and are considered in the design.
	
	

	19
	Foreseeable internal and external hazards

Including consideration of cliff-edge effects and simultaneous impacts on multiple units
	SSR 2.1 GOV/2011/43
	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 for the determination of postulated initiating events and generated loadings for use in the design of relevant items important to safety for the plant.

5.21 The seismic design of the plant shall provide for a sufficient safety margin to protect against seismic events and to avoid cliff edge effects

5.22 For multiple unit plant sites, the design shall take due account of the potential for specific hazards giving rise to simultaneous impacts on several units on the site
	
	

	Lesson learned 19.1
	Source:

INSAG letter II.3

Extreme events

Japan Report lesson 6

Responses to multiple unit issues
(See also lesson 25.1)
	Lesson: 

There may be the need to guard against extreme natural hazards of an intensity and frequency larger than those considered in the original nuclear power plant design.
	Expected requirement:

In addition provisions shall be made to guard against infrequent and extreme natural hazards, including complex combinations of external events, of an intensity larger than those considered in the design. A systematic process shall be followed to exclude cliff-edge effects.
	Conclusion of the review: 

Para 5.20 addresses external events considered in the design only.

It is stated: 5.20. The design shall be such as to ensure that items important to safety are capable of withstanding the effects of external events considered in the design, and if not other features such as passive barriers shall be provided to protect the plant and to ensure that the required safety function will be performed.

Therefore, a requirement should be added in SSR 2/1 requirement 17 to guard against extreme natural hazards and to avoid cliff-edge effects. Underlined are additional phrases based on the IAEA fact finding mission (see lesson 19.2).
	France

OK to supplement current requirement, even though 5.20 might not be the most appropriate place.

This lesson learned  might be discussed during NUSSC to see  what could be the wording of the new requirement. An alternative wording, to be added to 5.17, could be:

“5.17 … In addition, to enhance defence in depth, the design shall include provisions to avoid short-term cliff-edge effect in case of:

· an extreme external hazard of an intensity or a duration exceeding the one considered as the general design basis ;

· a complex combination of external events.”

External hazards impact on nearby industrial facilities, which could then jeopardize the safety of the NPP, could also be added…

Japan

Suggest to add the following underlined wording;

A systematic process shall be followed to exclude or delay the starting time of cliff-edge effects.

USA

The requirement does not currently account for (in margin) the limited accuracy, quantity and period for which there is historical information.  Designers must include enough margin to account for uncertainties.  

Needs review of associated guidance.

Structures, systems, and components important to safety shall be designed to withstand the effects of natural phenomena such as earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches without loss of capability to perform their safety functions.  The design bases for these structures, systems, and components shall reflect: (1) Appropriate consideration of the most severe of the natural phenomena that have been historically reported for the site and surrounding area, with sufficient margin for the limited accuracy, quantity, and period of time in which the historical data have been accumulated, (2) appropriate combinations of the effects of normal and accident conditions with the effects of the natural phenomena and (3) the importance of the safety functions to be performed.

	Suggested wording

“5.17 … In addition, to enhance defence in depth, the design shall include provisions to avoid short-term cliff-edge effect in case of:

· an extreme external hazard of an intensity or a duration exceeding the one considered as the general design basis ;

· a complex combination of  events.”



	Lesson learned 19.2
	Source:

IAEA Fact finding mission lesson 1

(1st bullet)

Source:

Report of Japanese Government

Group 1, lesson 1
(See also lessons 8.1, 9.1, 10.1, 11.1 and 12.1)
Source:

Report of Japanese Government

Group 1, lesson 8
(See also lessons 22.1 and 30.1)
	Lesson: 

The siting and design of nuclear plants should include sufficient protection against infrequent and complex combinations of external events and these should be considered in the plant safety analysis – specifically those that can cause site flooding and which may have longer term impacts. 

Lesson:

Moreover, from a viewpoint of defence in depth, supposing a possibility of tsunamis exceeding assumed tsunamis incorporated in the design of the buildings, we will take measures which can maintain important safety functions even in consideration of a flooded site and magnitude of destructive capability of a run-up wave.

Lesson:

… committed to ensure the important safety functions, in terms of achieving the target safety level, even if hit by unexpected tsunami and flood when these facilities are placed near rivers. 


	Expected requirement:

See phrases underlined in lesson learned 19.1.
	Conclusion of the review:

Mostly included in the lesson 19.1 from INSAG letter. Additions based on this lesson have been under lined.

Conclusion of the review:

Addressed in expected requirement

Conclusion of the review:

Addressed in expected requirement
	France

See comment on lesson learned 19.1
	OK with the conclusion from the Secretariat


	20
	Design basis accidents
	SSR 2.1 GOV/2011/43
	Requirement 19:  Design basis accidents
	A set of accident conditions that are to be considered in the design shall be derived from postulated initiating events for the purpose of establishing the boundary conditions for the nuclear power plant to withstand without acceptable limits for radiation protection being exceeded.
	
	

	21
	Design extension conditions, including consideration of  Combinations of events and failures

	SSR 2.1 GOV/2011/43
	Requirement 20:  Design extension conditions
	A set of design extension conditions shall be derived on the basis of engineering judgement, deterministic assessments and probabilistic assessments for the purpose of further improving the safety of the nuclear power plant by enhancing the plant’s capabilities to withstand, without unacceptable radiological consequences, accidents that are either more severe than design basis accidents or that involve additional failures. These design extension conditions shall be used to identify the additional accident scenarios to be addressed in the design and to plan practicable provisions for the prevention or mitigation of such accidents.

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 flood following an earthquake. Such consequential effects shall be considered to be part of the original postulated initiating event.
	
	

	Lesson learned 21.1
	Source:

INSAG letter II.4 Severe Accidents
	Lesson: 

Accidents outside the scope of the plant's design basis are termed "beyond-design-basis" events; if the plant is unable to cope with such events without significant damage to the reactor core, these events may progress to become "severe accidents." ……..The event reinforces the need for defence against severe accidents by reducing the likelihood of such events, by preparing the plants to respond without significant damage, and by limiting the consequences of a severe accident if one should occur.
	Expected requirement:

A systematic deterministic and probabilistic process shall identify the set of a) design extension conditions the plant is able to cope with without significant damage to the reactor core, b) design extension conditions leading to severe accidents with significant damage to the reactor core, and c) design extension conditions which, after analysis, can be practically excluded.  Provisions shall be made for defence against severe accidents by reducing the likelihood of such events, by preparing the plants to respond without significant damage, and by limiting the consequences of a severe accident if one should occur.
	Conclusion of the review:

Design extension conditions (INSAG terminology: beyond-design-basis events) are addressed in paragraphs 5.27 to 5.31. However, it is e.g. stated in 5.27 that. “An analysis of design extension conditions for the plant shall be performed
. The main technical objective of considering the design extension conditions is to provide assurance that the design of the plant is such as to prevent and/or to mitigate, as far as reasonably practicable, accident conditions not considered as design basis accident conditions. This might require additional safety features for design extension conditions, or extension of the capability of safety systems to maintain the integrity of the containment.”

Thus the term ‘design extension condition’ does not differentiate between those without and those with severe (core damage) accidents and severe accidents are not defined.  INSAG emphasizes the need for defence against severe accidents; therefore this distinction and the need for defense against severe accidents should be added to the requirement SSR 2/1 requirement 20. Also a definition of severe accidents should be included in the list of “Definitions”.
	France

Yes, the need for defence in depth is to be stressed.

When drafting DS414, this was a voluntary choice not to differentiate severe accident as they are included but not limited to DEC. it could however be useful to try to make some distinction inside DEC. 

Would a definition of a severe accident be useful ? Not sure….  Maybe a core-melt accident would be more explicit, to make a clearer difference within DEC between accident with or without core-melt.

§5.30 and 5.31 should also be quoted, to give a clearer picture of the existing requirements. (including the fact that melting of the core needs to be considered).

§1.2 could also be recalled.

“1.2  The designs of many existing nuclear power plants, as well as the designs for new nuclear power plants, have been enhanced to include additional measures to mitigate the consequences of more complex accident sequences involving multiple failures, and of severe accidents. Complementary systems and equipment with new capabilities have been backfitted to many existing nuclear power plants to aid in the prevention of severe accidents and the mitigation of their consequences. Guidance on the mitigation of severe accidents has been provided at most existing nuclear power plants. The design of new nuclear power plants now explicitly includes the consideration of severe accident scenarios and strategies for their management.”

Japan

The proposed content seems a little bit detailed as for requirements. The wordings should leave some freedom for design. 

The level of detail should be discussed during the meeting.
USA

The path of defining severe accidents seems redundant to the current language.  Requirement 20 should contain, as much as practical, all “design extension conditions” currently being considered (such as station blackout, aircraft impact, post-accident monitoring, ATWS) consistent with the "additional accident scenarios to be addressed" in the statement of the requirement.  A new guidance document should be prepared to address design extension conditions including both "additional scenarios" and severe accident phenomena to be addressed in containment designs.  
	There is no need for a new definition of severe accident.

Look at the requirements to reinforce DID for severe accident

Guidance needed

Guidance needed on the independence of safety systems.



	Lesson learned 21.2
	Source:

IAEA fact finding mission Lesson 2 and 3

Japan Report lesson 2

Ensure power supplies
(See also lesson 35.1)
	Lesson:

Lesson 2: For severe situations, such as total loss of off-site power or loss of all heat sinks or the engineering safety systems, simple alternative sources for these functions including any necessary equipment (such as mobile power, compressed air and water supplies) should be provided for severe accident management. 
Lesson 3: Such provisions as are identified in Lesson 2 should be located at a safe place and the plant operators should be trained to use them. This may involve centralized stores and means to rapidly transfer them to the affected site(s).
	Expected requirement: For severe situations, such as total loss of off-site power or loss of all heat sinks or the engineering safety systems, simple alternative sources for these functions including any necessary equipment (such as mobile power, compressed air and water supplies) shall be provided to aid severe accident management.

Such provisions shall be located at a safe place and the plant operators shall be trained to use them. This may involve centralized stores and means to rapidly transfer them to the affected site(s).
	Conclusion of the review:

Provisions of alternative sources for power, compressed air or water which might be used for severe accident management are not specifically addressed in the requirement and should be included in SSR 2/1 requirement 20.
	France

There is a need to differentiate whether the event considered is either a design basis event ,  a DEC, or something beyond DEC.

For equipment to remain operational for DBA or DEC, there are already requirements on their qualification (see §5.27 to 5.30). For example, 

“ 5.28. The design extension conditions shall be used to define the design basis for safety features and for the design of all other items important to safety that are necessary for preventing such conditions from arising; or, if they do arise, for controlling them and mitigating their consequences.”

The question would be rather to determine whether new requirements should be added to require mobile power/compressed air/water supply or capabilities in the design to benefit from such mobile supplies.  Such capabilities would fit in SSR2-1 but the existence of such mobile supplies would be more appropriate in SSR2-2 or a guide.

An additional requirement, within requirement 53 (UHS), might be added to require a primary and an alternative UHS (see lesson learned 29.1).
	New requirements in SSR-2/1 should be added to require mobile power/compressed air/water supply or capabilities in the design to benefit from such mobile supplies. Such capabilities would also need to be included in SSR-2/2
See also lesson 46.1 for SSR-2.2

	22
	Physical separation and independence of safety systems
	SSR 2.1 GOV/2011/43
	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.
	France

Requirement 24 (diversity, redundancy, physical separation and functional independence) should also be referenced
	

	Lesson learned                                                      22.1
	Source:

IAEA fact finding mission Lesson 1

(2nd bullet)

Source:

IAEA fact finding mission Lesson 9

Japan Report lesson 8

Ensuring the water tightness of essential equipment and facilities
(See also lessons 19.2 and 30.1)
	Lesson:

plant layout should be based on maintaining a ‘dry site concept’, where practicable, as a defence-in-depth measure against site flooding as well as physical separation and diversity of critical safety systems; 

Lesson:

Particularly in relation to preventing loss of safety functionality, the robustness of defence-in-depth against common cause failure should be based on providing adequate diversity (as well as redundancy and physical separation) for essential safety functions.

	Expected requirement:

As a defence in depth measure the plant layout for physical separation and the use of diversity of critical safety systems shall consider infrequent extreme external events of a magnitude exceeding the design basis of the plant.
	Conclusion of the review:

Partially covered by the requirement. The requirement 21 in SSR 2/1 should be strengthened by adding a paragraph emphasising flood protection.
See also lesson 25.2
	France

Separation and diversity are already covered by existing requirements (requirements 21 and 24).

No need to modify requirement 21 in relation to flood protection.

However, the concept of “critical safety equipment/systems”, which should remain operational in circumstances exceeding the general design basis (including DEC conditions), should be kept. This will generate a new specific requirement, which might be worded:

“The safety assessment shall identify critical safety systems or components which are essential to avoid short term cliff edge effects if the plant was to be challenged by events exceeding its general design basis (including DEC). The design shall be such that these  critical safety systems or components can remain operational in conditions harsher than the one considered in the plant general design basis.”

USA

It is unclear why flood protection alone should be emphasized.  Other design extension conditions such as aircraft impact, fires, and severe accident management should also be considerations in plant layout.  The statement of the requirement is something that should be accounted for in the margin of the design basis (i.e. not beyond design basis).  If not, then it needs to describe the additional requirement in the design extension conditions.  It seems that the guidance would be impacted, as well. 

We also suggest that all design extension condition requirements be kept in the same place. 
UK comment IR-5

Safety cases need to consider inclusion of cliff edge analysis (e.g. margins analysis as per the ENSREG Stress Tests process)
	Reference requirement 20 and para 5.29 to 5.31.

Req 20 can be strengthened by 

 “The safety assessment shall identify critical safety systems or components which are essential to avoid short term cliff edge effects if the plant was to be challenged by events exceeding its general design basis (including DEC). The design shall be such that these  critical safety systems or components can remain operational in conditions harsher than the one considered in the plant general design basis.”

Guidance on independence of safety systems



	Lesson learned                                                      22.2
	Source

Japan Report lesson 26
(See also lessons 24.1 and 25.1)

	Lesson

With regards to ensuring the reliability of safety systems, insufficient consideration was given to approaches that would avoid multiple malfunctions all having a common cause in having been triggered by the earthquake and tsunamis, etc. Furthermore, independence and diversity were not achieved to a sufficient degree.

Japan Report lesson 26

(26) Ensuring the independence and diversity of safety systems

	Expected Requirement

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.
	Conclusion of the review :

Covered by the Requirement 21

See also lesson 24.1
	France

Also reference requirement 24
	OK with the conclusion from the Secretariat
Also reference requirement 24

	23
	Safety classification
	SSR 2.1 GOV/2011/43
	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.
	
	

	24
	Reliability of items important to safety
	SSR 2.1 GOV/2011/43
	Requirement 23:  Reliability of items important to safety
	The reliability of items important to safety shall be commensurate with their safety significance.
	
	

	Lesson 24.1
	Source

Japan Report lesson 26

(26) Ensuring the independence and diversity of safety systems
(See also lessons 22.2 and 25.1)

	Lesson

With regards to ensuring the reliability of safety systems, insufficient consideration was given to approaches that would avoid multiple malfunctions all having a common cause in having been triggered by the earthquake and tsunamis, etc. Furthermore, independence and diversity were not achieved to a sufficient degree.
	Expected Requirement

The reliability of items important to safety shall be commensurate with their safety significance.
	Conclusion of the review :

Covered by the Requirement 23

See also lesson 22.2
	France

Also reference requirement 24

The link between the lesson learned and the requirement is not so obvious…
	OK with the conclusion from the Secretariat
Also reference requirement 24



	25
	Common cause failures
	SSR 2.1 GOV/2011/43
	Requirement 24:  Common cause failures
	The design of equipment shall take due account of the potential for common cause failures of items important to safety to determine how the concepts of diversity, redundancy, physical separation and functional independence have to be applied to achieve the necessary reliability.
	
	

	Lesson learned 25.1
	Source:

IAEA fact finding mission Lesson 1

(3nd bullet)

Source:

Report of Japanese Government Group 1, Lesson 6
(See also lesson 19.1)
Source

Japan Report lesson 26

(26) Ensuring the independence and diversity of safety systems
(See also lessons 22.2 and 24.1)

	Lesson:

common cause failure should be particularly considered for multiple unit sites and multiple sites, and for independent unit recovery options, utilizing all on-site resources should be provided; 

Lesson:

… committed to make it possible to implement operation at the accident at a reactor where accident occurred independently from the operation at other

reactors if one power station has more than one reactor, and assure the engineered independence

of each reactor to prevent accident of one reactor from affecting nearby reactors. 

	Expected requirement: A systematic process shall be used to review multiple unit sites and multiple sites for the potential for common cause failures.
	Conclusion of the review:

Partially covered by the requirement, but multiple unit sites are not specifically addressed. Should be strengthened in SSR 2/1 requirements 21 and 24 by adding a paragraph with reference to multiple unit sites.

(It should be considered to combine Requirement 24 and Requirement 21)
See also lesson 50.1
Conclusion of the review:

Addressed in the expected requirement
	France

Requirement 5.22 and 33 and 5.63 should also be referenced:

“ 5.22. For multiple unit plant sites, the design shall take due account of the potential for specific hazards giving rise to simultaneous impacts on several units on the site.”

“ Req 33: Safety systems shall not be shared between multiple units unless this contributes to enhanced safety.”

The expected requirement should also be extended, to complement requirement 33 (and extend it to safety features, not only safety systems):

“ A systematic process shall be used to review multiple unit sites and multiple sites for the potential for common cause failures and for ensuring that common resources (if any) expected to be used in accident conditions are still effective for each unit if all units at the site are in accident conditions”.

SSR2-2 might also need to encompass a requirement on the capability to operate a unit (even in accident condition) if another unit at the site is in accident conditions (for example : venting one unit should not prohibit operators to continue working at other units).
	OK with the French proposal

	Lesson learned

25.2
	Source:

Report of Japanese Government Group 1, Lesson 7
	Lesson:

… committed to prepare for adequate placement of

facilities and buildings to ensure to develop necessary responses such as cooling, etc. and

prevent expansion of the accident influence in consideration of occurrence of severe accidents

during the stage of basic design of placement of NSP, etc.
	Expected requirement:

The layout of a nuclear power plant shall facilitate accident management processes and take due account of the potential for common cause failures posed by design extension conditions.


	Conclusion of the review:

A requirement to consider in the design of a plant a layout which would aid accident management is not included in SSR 2/1, e.g. preventing flow of water by the elevation of rooms hosting essential equipment, allowing easy access to the spent fuel pool by placing it on a lower elevation etc..
See also lesson 22.1
	France

Adding a new requirement might not be such a good idea: for example having rooms higher might have other disadvantages (airplane crash, earthquake…).

Requirement 5.55 give already some valuable expectations :

“ 5.55. The design shall support operating personnel in the fulfilment of their responsibilities and the performance of their tasks, and shall limit the effects of operating errors on safety. The design process shall pay attention to plant layout and equipment layout, and to procedures, including procedures for maintenance, inspection and accident management, to facilitate interactions between the operating personnel and the plant.”

Japan

Design of plant layout could be written not under ‘common cause failures’ but where it is addressed.


	Requirements 5.55 and 5.18 should be referenced and modified.

	26
	Single failure criterion
	SSR 2.1 GOV/2011/43
	Requirement 25:  Single failure criterion
	The single failure criterion shall be applied to each safety group incorporated in the plant design.
	
	

	27
	Fail-safe design
	SSR 2.1 GOV/2011/43
	Requirement 26:  Fail-safe design
	The concept of fail-safe design shall be incorporated as appropriate into the design of systems and components important to safety.
	
	

	28
	Overpressure protection of the coolant pressure boundary
	SSR 2.1 GOV/2011/43
	Requirement 48:   Overpressure protection of the reactor coolant pressure boundary
	Provision shall be made to ensure that the operation of pressure relief devices will protect the pressure boundary of the reactor coolant systems against overpressure and will not lead to the release of radioactive material from the nuclear power plant directly to the environment.
	
	

	29
	Removal of residual heat from the core,  Emergency core cooling and  transfer to an ultimate heat sink
	SSR 2.1 GOV/2011/43
	Requirement 51:   Removal of residual heat from the reactor core
	Means shall be provided for the removal of residual heat from the reactor core in the shutdown state of the nuclear power plant such that the design limits for fuel, the reactor coolant pressure boundary and structures important to safety are not exceeded.
	
	

	
	
	SSR 2.1 GOV/2011/43
	Requirement 52:   Emergency cooling of the reactor core
	Means of cooling the reactor core shall be provided to restore and maintain cooling of the fuel under accident conditions at the nuclear power plant even if the integrity of the pressure boundary of the primary coolant system is not maintained.
	
	

	
	
	SSR 2.1 GOV/2011/43
	Requirement 53:  Heat transfer to an ultimate heat sink
	Systems shall be provided to transfer residual heat from items important to safety at the nuclear power plant to an ultimate heat sink. This function shall be carried out with very high levels of reliability for all plant states.
	
	

	Lesson learned 29.1
	Source:

INSAG letter II.6 Loss of Heat Sink

Source:

Report of Japanese Government

Group 1, Lesson 3
	Lesson:

The event reinforces the need not only to evaluate the capacity to restore an ultimate heat sink promptly under accident conditions, but also to include in accident planning consideration of alternative means for providing an ultimate heat sink for an extended period in the event that normal and safety-related heat transport systems are unavailable.

Lesson:

… committed to securing assured alternative cooling functions of reactors and RCVs by securing final alternative heat sinks for a long time such as diversifying alternative water injection functions, diversifying water sources for water injection and increasing volume, and introducing an air-cooling system and so on.
	Expected requirement:

In case of loss of an ultimate heat sink under accident conditions provisions shall be made for prompt restoration.  

Alternative means for providing an ultimate heat sink for an extended period in the event that normal and safety-related heat transport systems are unavailable shall be included in plans for coping with accident conditions. 
	Conclusion of the review:

Partially addressed by requirement 53, which requires a very high level of reliability. However, the requirement 53 in SSR 2/1 should be strengthened by requiring alternative means for providing an ultimate heat sink for an extended period.
(See also lesson learned 46.17)
Conclusion of the review:

Addressed in the expected requirement
	France

An additional requirement, within requirement 53 (UHS), might be added to require a primary and an alternative UHS.

Japan

What is [alternative means]? 

If they are means placed in a plant not permanently, should they be considered in Design Requirements?
USA

Rather than stating the requirement here (requirement 53), it should be collected in design extension conditions (Requirement 20).
	OK with the conclusion from the Secretariat


	30
	Containment, Control of radioactive releases from the containment and hydrogen mitigation
	SSR 2.1 GOV/2011/43
	Requirement 54:  Containment system for the reactor
	A containment system shall be provided to ensure or to contribute to the fulfilment of the following safety functions at the nuclear power plant: (1) confinement of radioactive substances in operational states and in accident conditions; (2) protection of the reactor against natural external events and human induced events; (3) radiation shielding in operational states and in accident conditions.
	
	

	
	
	SSR 2.1 GOV/2011/43
	Requirement 55:  Control of radioactive releases from the containment
	The design of the containment shall be such as to ensure that any release of radioactive material from the nuclear power plant to the environment is as low as reasonably achievable, is below the authorized limits on discharges in operational states and is below acceptable limits in accident conditions.
	
	

	
	
	SSR 2.1 GOV/2011/43
	Requirement 56:   Isolation of the containment
	Each line that penetrates the containment at a nuclear power plant as part of the reactor coolant pressure boundary or that is connected directly to the containment atmosphere shall be automatically and reliably sealable in the event of an accident in which the leaktightness of the containment is essential to preventing radioactive releases to the environment that exceed acceptable limits.
	
	

	
	
	SSR 2.1 GOV/2011/43
	Requirement 58: Control of containment conditions
	Provision shall be made to control the pressure and temperature in the containment at a nuclear power plant and to control any buildup of fission products or other gaseous, liquid or solid substances that might be released inside the containment and that could affect the operation of systems important to safety.

6.29 Design features to control fission products, hydrogen, oxygen and other substances that might be released into the containment shall be provided as necessary
	
	

	Lesson leaned 30.1
	Source:

INSAG letter II.7 Explosive Gases

Source:

IAEA fact finding mission Lesson 8
(See also lessons 19.2 and 22.1)
Source:

Report of  Japanese Government Group 2, lesson 9


	Lesson:

The accident should prompt a careful examination of the means to prevent the buildup of dangerous gases or to mitigate their capability to cause damage to key plant structures.

Lesson: 

The risk and implications of hydrogen explosions should be revisited and necessary mitigating systems should be implemented.

Lesson:

committed to enhance the measures for prevention of

a hydrogen explosion such as the installation of a flammability control system to function in the

event of a severe accident in the reactor buildings, the establishment of facilities to blow off hydrogen, etc. in addition to the hydrogen measures in the containment.
	Expected requirement: 

The features for the control of combustible gases shall be designed to eliminate or reduce the concentration of hydrogen, which can be generated by water radiolysis, by metal–water reactions in the reactor core or, in severe accident conditions, by interactions of molten core debris with concrete. 

Potential leakage pathways shall be analyse and eliminated to prevent the buildup of dangerous gases or to mitigate their capability to cause damage to key plant structures.  


	Conclusion of the review:

Addressed by Requirement 58 in a very general way. Reference to hydrogen generated under severe accident conditions was included in NS-R-1, paragraph 6.66, but was deleted from the revision SSR 2/1. There is an inadequate consideration of hydrogen control in SSR 2/1. The safety guides NS-G-1.10 and NS-G-2.15 should be reviewed to determine which guidance should be moved to the requirement SSR 2/1. In particular Paragraph 2.11 from NS-G-1.10 should be moved up to the requirements level.
Conclusion of the review:

Addressed in Expected requirements

Conclusion of the review:

Addressed in Expected requirements
	France

Current requirement is enough.

In particular, hydrogen is explicitly addressed in 6.29:

“ 6.29. Design features to control fission products, hydrogen, oxygen and other substances that might be released into the containment shall be provided as necessary:

…

(2) to control the concentrations of hydrogen, oxygen and other substances in the containment atmosphere in accident conditions so as to prevent deflagration or

detonation loads that could challenge the integrity of the containment.”

A footnote might however be added to stress that spent fuel pool containment is also addressed.

Japan

Writing of hydrogen control consideration is very much important however the proposal seems a little bit detail. The level of detail should be discussed during the meeting.

On the other hand, one of Fukushima lessons learned is hydrogen control in the reactor building (outside containment vessel). So, should this consideration be written in the Requirements?
	Current requirement is OK.

Also consider explosive gas outside the containment.  

	Lesson learned 30.2
	Source:

Report of Japanese Government Group 2, lesson 10


	Lesson:

…. committed to enhance the containment vent system by increasing the operability and ensuring the independence of the containment vent system,

strengthening the function of removing released radioactive material, etc.
	Expected requirement:

Containments for new plants are designed with the objective to render venting systems as part of severe accident management unnecessary. If as a defence-in-depth measure it is decided to install such a system, a hardened filtered containment vent shall be used. 

For existing plants the risk of containment overpressurization shall be analysed and hardened filtered venting systems installed as necessary to reduce the risk of hydrogen and to prevent irreversible damage to the containment and uncontrolled releases of radioactive material.
	Conclusion of the review:

Hardened filtered containment venting systems should be addressed in the requirements of SSR 2/1 based on NS-G-1.10 and NS-G-2.15.
	France

What means hardened ?

Japan

The proposed content seems a little bit detailed as for requirements. The wordings should leave some freedom for design.
USA

The design extension requirements should be placed with other design extension conditions in requirement 20.  Further discussion should be included in a new guidance document on design extension conditions.  
	Need for investigating the requirement 58 and para below and review current guidance

	31
	Instrumentation
	SSR 2.1 GOV/2011/43
	Requirement 59:  Provision of instrumentation
	Instrumentation shall be provided for determining the values of all the main variables that can affect the fission process, the integrity of the reactor core, the reactor coolant systems and the containment at the nuclear power plant, for obtaining essential information on the plant that is necessary for its safe and reliable operation, for determining the status of the plant in accident conditions, and for making decisions for the purposes of accident management.
	
	

	Lesson learned 31.1
	Source:

Report of  Japanese Government Group 2, lesson 14
(See also lesson 32.1)

	Lesson:

… committed to enhance instrumentation of reactors and PCV in the wake of severe accidents.
	Expected requirement:

The instrumentation and recording equipment shall be adequate to provide information as far as practicable for determining the status of the plant in a severe accident and for taking decisions in accident management.
	Conclusion of the review: 

Paragraph 6.31 reads:  “Instrumentation and recording equipment shall be provided to ensure that essential information is available for monitoring the status of essential equipment and the course of accidents; for predicting the locations of release and amount of radioactive material that could be released from the locations that are so intended in the design, and for post-accident analysis.”  

SSR 2/1 requirements 59 should be strengthened by specifically addressing performance under severe accidents introducing again the phrase from NS-R-1, para 6.69. (see Expected requirement)
See also lesson 44.1, 46.10 and 68.2
	France

Current requirement is adequate. No need to modify it.

Japan

SSR2.1 now includes sever accidents in “accident conditions”. Right?
	Current requirement is adequate. No need to modify it.
The relevant Safety Guide will be reviewed and revised as necessary.

	32
	Reliability and testability of instrumentation and control systems for items important to safety
	SSR 2.1 GOV/2011/43
	Requirement 62:  Reliability and testability of instrumentation and control systems
	Instrumentation and control systems for items important to safety at the nuclear power plant shall be designed for high functional reliability and periodic testability commensurate with the safety function(s) to be performed.
	
	

	Lesson learned32.1
	Japan Report lesson 14
(See also lesson 31.1)

	Lesson learned

Enhancement of instrumentation for reactors and PCVs
	Expected Requirement

Instrumentation and control systems for items important to safety at the nuclear power plant shall be designed for high functional reliability
	Conclusion of the review

Covered by the requirement 62
	France

Add reference to qualification

“ 5.37. The design of items important to safety shall be such as to ensure that the equipment can be qualified, procured, installed, commissioned, operated and maintained to be capable of withstanding with sufficient reliability and effectiveness all conditions specified in the design basis of the items.

USA

How does one distinguish between instrumentation for the design and those provided for design extension condition?  Lesson learned is too vague and should be dropped or combined with 31.1.  
	OK with the conclusion from the Secretariat
To add a reference to requirement 59.

	33
	Main Control room
	SSR 2.1 GOV/2011/43
	Requirement 65:  Control room
	A control room shall be provided at the nuclear power plant from which the plant can be safely operated in all operational states, either automatically or manually, and from which measures can be taken to maintain the plant in a safe state or to bring it back into a safe state after anticipated operational occurrences and accident conditions.
	
	

	Lesson learned33.1
	Source:

Report of Japanese Government Group 2, lesson 11
(See also lessons 34.1 and 48.1)

	Lesson:

… committed to enhance the accident response environment to implement the accident response activities in case of severe accidents such as strengthening radiation shielding in the control rooms and the emergency centres, enhancing the exclusive ventilation and air conditioning system on site, strengthening related equipment including communication, lighting, etc. without use of AC power supply, etc.
	Expected requirement:

… protection of occupants of the control room against hazards such as high radiation levels resulting from accident conditions including severe accidents, release of radioactive material, fire, or explosive or toxic gases.
	Conclusion of the review:

The requirement 65 in SSR 2/1 should be strengthened by specifically addressing severe accidents in paragraph 6.39 (as was done in the equivalent paragraph of NS-R-1, 6.71) 


	France

Current requirement is adequate. No need to modify it (accident conditions includes severe accidents).

Japan

SSR2.1 now includes sever accidents in “accident conditions”. Right?
USA

The requirement seems overly broad.  US is not sure whether this is a valid lesson learned and a technical requirement.  Additional study is needed.
	Current requirement is adequate

	34
	Supplementary control room
	SSR 2.1 GOV/2011/43
	Requirement 66:  Supplementary control room
	Instrumentation and control equipment shall be kept available, preferably at a single location (a supplementary control room) that is physically, electrically and functionally separate from the control room at the nuclear power plant. The supplementary control room shall be such that the reactor can be placed and maintained in a shutdown state, residual heat can be removed, and essential plant variables can be monitored if there is a loss of ability to perform these essential safety functions in the control room.
	
	

	Lesson learned 34.1
	Source:

IAEA fact finding mission Lesson 5

Japan Report lesson 11

Improvement to the accident response environment
(See also lessons 33.1 and 48.1)

	Lesson:

Emergency Response Centres should have available as far as practicable essential safety related parameters based on hardened instrumentation and lines such as coolant levels, containment status, pressure, etc., and have sufficient secure communication lines to control rooms and other places on-site and off-site.
	Expected requirement: The supplementary control rooms shall have available as far as practicable essential Instrument and control equipment based on hardened instrumentation and lines. 
	Conclusion of the review:

The lesson addresses availability of information in an emergency response center. However, this should also be addressed in the requirement SSR 2/1 related to the supplementary control room and thus a paragraph should be added
See also lessons 44.1, 46.3, 46.4, 46.10 and 68.2
	France

Requirements 59 and 6.31 could also be referenced.

True, the lessons is not directed at the supplementary control room….  So a modification may not be necessary.

USA

There are no Fukushima insights for supplemental control rooms.  Suggest deletion.
	See lesson 68.2



	35
	Emergency power supply
	SSR 2.1 GOV/2011/43
	Requirement 68:  Emergency power supply
	The emergency power supply at the nuclear power plant shall be capable of supplying the necessary power in anticipated operational occurrences and accident conditions, in the event of the loss of off-site power.
	
	

	Lesson learned 35.1
	Source:

INSAG letter II.5 Station blackout

Source:

Report of  Japanese Government

Group1, Lesson2
(See also lesson 21.2)
	Lesson:

Consistent with the philosophy of defence in depth, there also is a need for assurance of the ability to cope with a station blackout for an extended period, including both on-site coping capacity and the ability to marshal off-site resources promptly. The backup power supply should be able to provide support of key important safety functions, including the cooling of the core and the inventory of spent fuel in pools, for several days of blackout.

Lesson:

…battery life was short compared with the time required for restoration of AC power supply and that a require time goal was not clear for recovery of external power supply.

Reflecting on the above issues, we are committed to securing power supply at the site for a long time
	Expected requirement:

There shall be assurance of the ability to cope with a station blackout for an extended period, including both on-site coping capacity and the ability to marshal off-site resources promptly. The backup power supply shall be able to provide support of key important safety functions, including the cooling of the core and the inventory of spent fuel in pools, for several days of blackout. The design basis for the backup power supply shall include design basis accidents and design extension conditions.
	Conclusion of the review:

Partially covered by paragraphs 6.43 to 6.45. 

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:

(1) the capability of the associated fuel oil storage and supply systems to satisfy the demand within the specified time period; 

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

(3) auxiliary systems of the prime mover such as coolant systems. 

SSR 2/1 should be strengthened by requiring off-site resources and availability for an extended capability of several days. It should be also defined that the design bases for diesel engines or a prime mover include the design extension conditions. The reference of paragraph 6.43 to postulated initiating events is not precise enough. 

See also lesson 46.1
Conclusion of the review:

Addressed in the expected requirement


	France

OK to insist on the need for availability during an extend period of time, but not on stressing DEC as a design basis.

If diesel generators are to be used under DEC, then DEC characteristics are to be included in their design basis (it is a consequence of existing requirement 5.28 (“5.28. The design extension conditions shall be used to define the design basis for safety features and for the design of all other items important to safety that are necessary for preventing such conditions from arising; or, if they do arise, for controlling them and mitigating their consequences.”)

§ 6.44 (“The combined means to provide emergency power (such as by means of 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.”) shall also be referenced.

Japan

The requirement of off-site resources is fit to Design requirements? May be better to Emergency Preparedness?
USA

The gap is that there is no current requirement addressing station black out.  We suggest that a station blackout requirement should be created, placed in requirement 20 on design extension conditions, and developed in the corresponding guidance document.
	OK to insist on the need for availability during an extend period of time

§ 6.44 (“The combined means to provide emergency power (such as by means of water, steam or gas turbines, diesel engines or DC power sources) 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.”) shall also be referenced.

	36
	Performance of supporting and auxiliary systems
	SSR 2.1 GOV/2011/43
	Requirement 69:  Performance of supporting systems and auxiliary systems.
	The design of supporting systems and auxiliary systems shall be such as to ensure that the performance of these systems is consistent with the safety significance of the system or component that they serve at the nuclear power plant.
	
	

	37
	Support service systems
	SSR 2.1 GOV/2011/43
	Requirement 27:  Support service systems
	Support service systems that ensure the operability of equipment forming part of a system important to safety shall be classified accordingly.
	
	

	38
	Auxiliary heat transport systems
	SSR 2.1 GOV/2011/43
	Requirement 70:  Heat transport systems
	Auxiliary systems shall be provided as appropriate to remove heat from systems and components at the nuclear power plant that are required to function in operational states and in accident conditions.
	
	

	39
	Process sampling systems and post-accident sampling systems
	SSR 2.1 GOV/2011/43
	Requirement 71:  Process sampling systems and post-accident sampling systems
	Process sampling systems and post-accident sampling systems shall be provided for determining in a timely manner the concentration of specified radionuclides in fluid process systems, and in gas and liquid samples taken from systems or from the environment, in all operational states and in accident conditions at the nuclear power plant.
	
	

	40
	Compressed air systems
	SSR 2.1 GOV/2011/43
	Requirement 72:  Compressed air systems
	The design basis for any compressed air system that serves an item important to safety at the nuclear power plant shall specify the quality, flow rate and cleanness of the air to be provided.
	
	

	41
	Lighting systems
	SSR 2.1 GOV/2011/43
	Requirement 75:  Lighting systems
	Adequate lighting shall be provided in all operational areas of the nuclear power plant in operational states and in accident conditions.
	
	

	42
	Fuel handling and storage system
	SSR 2.1 GOV/2011/43
	Requirement 80: Fuel handling and storage systems
	Fuel handling and storage systems shall be provided at the nuclear power plant to ensure that the integrity and properties of the fuel are maintained at all times during fuel handling and storage.
	
	

	Lesson learned 42.1
	Source:

INSAG letter II.8 Spent fuel pools

Source:

Report of Japanese Government Group 1, Lesson 4
	Lesson:

Special examination is warranted to ensure that there are diverse and redundant means to monitor water temperature and level and to ensure the maintenance of water inventory in order to avoid a release from a spent fuel pool.

Lesson:

… committed to securing firm cooling by introducing alternative cooling functions such as natural circulation cooling system or air-cooling system, and alternative water injection functions in order to maintain cooling of spent fuel pools even when power supplies are lost.
	Expected requirement:

See underlined phrases of “Conclusion of the review”
	Conclusion of the review:

Spent fuel pools are well covered under paragraphs 6.64 – 6.68. Paragraph 6.68 of SSR 2/1 could be strengthened to read (additions underlined)

For reactors using a water pool system for fuel storage, the design of the plant shall include the following:

(1) diverse and redundant means for controlling the temperature, water chemistry and activity of any water in which irradiated fuel is handled or stored;

(2) diverse and redundant means for monitoring and controlling the water level in the fuel storage pool and means for detecting leakage;

(3) means for preventing the uncovering of fuel assemblies in the pool in the event of a pipe break (i.e. anti-siphon measures).

(4) Provision of alternative means to maintain the water level in case of design extension conditions

Conclusion of the review:

Addressed in the modified requirement
	France

In spite of adding the (4) bullet, it could be better to extend the scope of existing (3) in 6.68 :

(3) means for preventing the uncovering of fuel assemblies in the pool in the event of a pipe break (i.e. anti-siphon measures) or other accident conditions challenging the water level and temperature in the pool.

Japan

Adding provision of ‘diverse and redundant means’ together with alternative means seems too demanding as for the design of fuel storage pool systems. 

Accidents in fuel storage progress usually slower than that of in reactor thus we have more time to manage. The requirements may not be same as those for the reactor.
USA

The US task force is not recommending redundant and diverse cooling systems.  Additionally, the new requirement (4) should be placed in requirement 20 of SSR2/1.

The “redundant and diverse” requirement is overstated and can be read to apply to leakage detection and water chemistry.
	OK for strengthening. Detail to be discussed.

Means for reliable monitoring of the water level and means for maintaining the cooling



	43
	Periodic safety review
	SSR 2.2
	Requirement 12: Periodic safety review
	Systematic safety assessments of the plant, in accordance with the regulatory requirements, shall be performed by the operating organization throughout the plant’s operational lifetime, with due account taken of operating experience and significant new safety related information from all relevant sources.
	
	

	Lessons learned 43.1
	Source

Fact Finding missions report: Lesson 1
	Lessons learned

There is a need to ensure that in considering external natural hazards: (4th bullet)
any changes in external hazards or understanding of them should be periodically reviewed for their impact on the current plant configuration;


	Expected requirement

Systematic safety assessment shall be performed by the operating organization addressing any changes in external hazards or understanding of them.


	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
4.44. Safety reviews shall be carried out at regular intervals. Safety reviews shall address, in an appropriate manner, the consequences of the cumulative effects of plant ageing and plant modification, equipment requalification, operating
experience, current standards, technical developments, and organizational and management issues, as well as siting aspects. Safety reviews shall be aimed at ensuring a high level of safety throughout the operating lifetime of the plant.


This could be strengthened in SSR 2/2 by stating additionally that the operating organization shall ensure continuous assessment of any changes in external hazards or understanding of them as soon as they are known.
See also lesson 50.1
	France

• §4.46 must also be referenced (The scope of the safety review shall include all safety related aspects of an operating plant.) as it is the key concept. 

• Adding “as well as siting aspects” is enough : GSR part 3 (§4.23 and §5.10) should be also referenced as the requirements to revisit site assessment, as part of the overall safety assessment, are established:

“ 4.23…. The site assessment is to be reviewed periodically over the lifetime of the facility or activity (see para. 5.10).”

“5.10.The safety assessment has to be periodically reviewed and updated at predefined intervals in accordance with regulatory requirements. Periodic review may need to be carried out more frequently to take into account:

(a)Any changes that may significantly affect the safety of the facility or activity;

(b)Significant developments in knowledge and understanding (such as developments arising from research or operating experience);

(c)Emerging safety issues due to a regulatory concern or a significant incident;

(d)Safety significant modifications to the computer codes, or changes in the input data used in the safety analysis.”

No  need for this additional text

Japan

A PSR is conducted every 10 years. The proposal can be conducted during a PSR? 

Is the proposal suitable to add to para. 4.44?
USA

We suggest that this does not belong in the periodic safety review requirement.  Probably needs to be a new requirement under external hazards.  

Should not re-review siting aspects after plant is sited.  One reviews that there is adequate margin in the design with respect to new or improved siting information.

It seems not congruent that a “continuous assessment of any changes or understanding” is in a PSR requirement that is done on a 10 year basis.

	No  need for additional text

Requirement should be changed to use the term “site related aspects” instead of “siting”.

Check that DS426 covers the new knowledge on site evaluation and mention possible new regulatory requirements as a result.

	Lessons learned 43.2
	Source

2011 and 2008 INSAG Letters
	Lessons learned

3. Extreme Events. The Fukushima operators were confronted with a tsunami that far exceeded the design basis for the plant. One obvious response to the Fukushima accident involves the evaluation of extreme events – earthquakes, tsunamis, hurricanes, typhoons, floods, and the like – and of the adequacy of the capacity to deal with them. There may be the need to guard against extreme natural hazards of an intensity and frequency larger than those considered in the original nuclear power plant design. See Letter from R.A. Meserve to M. ElBaradei (Aug. 25, 2008) (2008 INSAG Safety Assessment Letter).
	Expected requirement

Systematic safety assessment shall be performed by the operating organization addressing any changes in external hazards or understanding of them.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
4.44. Safety reviews shall be carried out at regular intervals. Safety reviews shall address, in an appropriate manner, the consequences of the cumulative effects of plant ageing and plant modification, equipment requalification, operating experience, current standards, technical developments, and organizational and
management issues, as well as siting aspects. Safety reviews shall be aimed at ensuring a high level of safety throughout the operating lifetime of the plant.


This could be strengthened in SSR 2/2 by stating additionally that the operating organization shall ensure continuous assessment of any changes in external hazards or understanding of them as soon as they are known.

Same as lessons 43.1
	France

See previous comment (lesson learned 43.1)

The question on what is the design basis, more precisely whether its includes extreme events of very low frequency, is not specific to PSR…

Japan

A PSR is conducted every 10 years. The proposal can be conducted during a PSR? 

Is the proposal suitable to add to para. 4.44?


	Requirement should be changed to use the term “site related aspects” instead of “siting”.

Check DS426.

	44
	Equipment qualification
	SSR 2.2
	Requirement 13: Equipment qualification
	The operating organization shall ensure that a systematic assessment is carried out to provide reliable confirmation that safety related items are capable of the required performance for all operational states and for accident conditions.
	
	

	Lessons learned 44.1
	Source

Fact Finding missions report: Lesson 5
	Lessons learned

Emergency Response Centres should have available as far as practicable essential safety related parameters based on hardened instrumentation and lines such as coolant levels, containment status, pressure, etc. and have sufficient secure communication lines to control rooms and other places on-site and off-site.
	Expected requirement

During severe accident, essential safety related parameters shall be available to Emergency Response Centre and communication lines to control rooms and others shall be secured.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Additional requirement should be(in SSR 2/2 or GS-R-2; reference to it would be more appropriate):
 During severe accident, essential safety related parameters shall be available to Emergency Response Centre and communication lines between control rooms and Emergency Response Centres shall be secured.
The need for design is also addressed in lessons 31.1 and 34.1. See also 68.2
	France

Very partially covered…

OK with the proposed text

Japan

Agree with the proposal however, more suitable place to include the proposal would be in Design requirement.
USA

The assessment should ensure that equipment can perform its safety function during normal operation, accident and post-accident conditions.

The operating organization shall ensure that a systematic assessment is carried out to provide reliable confirmation that safety related items are capable of the required performance for all operational states and for accident conditions and post-accident conditions.

The requirement is poorly conceived in that new requirements should not apply “during a severe accident.”  In addition, it did not pick up the concept of “sufficient” secure lines.  Perhaps a post-accident instrumentation requirement is necessary.  
	OK for strengthening. Detail to be discussed.

Check need for strengthening § 7.8 and 7.9 in SSR 2/2.
Need to review the terminology of EOC/ERC and ECC

Check need to also include a requirement in GS-R-2

	Lessons learned 44.2
	Source

2011 INSAG Letter
	Lessons learned

8. Spent Fuel Pools. The Japanese confronted considerable challenges in maintaining the water inventory in the spent fuel pools. Special examination is warranted to ensure that there are diverse and redundant means to monitor water temperature and level and to ensure the maintenance of water inventory in order to avoid a release from a spent fuel pool.
	Expected requirement

The operating organization shall ensure that a systematic assessment is carried out to provide reliable confirmation that safety related items are
capable of the required performance for
accident conditions.
	Conclusion of the review

Covered by the following statement in SSR 2.2:

Requirement 13: Equipment qualification
The operating organization shall ensure that a systematic assessment is carried out to provide reliable confirmation that safety related items are capable of the required performance for all operational states and for accident conditions.
	France

The INSAG point goes further that ensuring equipment is reliable. The INSAG questions the design of the pool cooling/monitoring system

USA

The assessment should ensure that equipment can perform its safety function during normal operation, accident and post-accident conditions.

The operating organization shall ensure that a systematic assessment is carried out to provide reliable confirmation that safety related items are capable of the required performance for all operational states and for accident conditions and post-accident conditions.

Should be the same resolution as 42.1.  Has nothing to do with equipment qualification.
	See lesson learned 42.1.



	45
	Feedback of operational experience
	SSR 2.2
	Requirement 24: Feedback of operational experience
	The operating organization shall establish an operating experience programme to learn from events at the plant and events in the nuclear industry and other industries worldwide.
	
	

	Lessons learned 45.1
	Source

Fact Finding missions report: Lesson 13
	Lessons learned

The international nuclear community should take advantage of the data and information generated from the Fukushima accident to improve and refine the existing methods and models to determine the source term involved in a nuclear accident and refine emergency planning arrangements.
	Expected requirement

The operating organization shall establish an operating experience programme to learn from events at the plant and events in the nuclear industry and other industries worldwide.
	Conclusion of the review

Covered adequately by the following statement in SSR 2.2:

Requirement 24: Feedback of operational experience

The operating organization shall establish an operating experience programme to learn from events at the plant and events in the nuclear industry and other industries worldwide.
	USA

Not sure that the proposed requirement considered the insight of the IAEA lessons learned of establishing an operating experience program for the purpose of refining emergency planning.  How is this different than existing requirements for operating experience program to identify deficiencies from design basis events?


	Additional reference to GSR part 4.para 2.4, 4.7 and 4.52.

Requirement 24 (to include operating experience coming from other sources than its own installations) 

Update GSR 2 requirements 5.21 and 5.22.

	46
	Accident management programme
	SSR 2.2
	Requirement 19: Accident management programme
	The operating organization shall establish an accident management programme for the management of beyond design basis accidents.
	
	

	Lessons learned 46.1
	Source

Fact Finding missions report: Lesson 2

Japan Report lesson 5

Thorough accident management (AM) measures
(See also lessons 47.1 and 49.1)

	Lessons learned

For severe situations, such as total loss of off-site power or loss of all heat sinks or the engineering safety systems, simple alternative sources for these functions including any necessary equipment (such as mobile power, compressed air and water supplies) should be provided for severe accident management
	Expected requirement

Severe accident management shall include provision and maintenance of simple alternative sources against loss of power and loss of heat sink such as mobile power, water supplies and compressed air. 

(But may be this is more relevant to GS-R-2; reference to it would be more appropriate):
	Conclusion of the review

Partially covered adequately by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents. 

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Additional requirement may be(in SSR 2/2 or GS-R-2):
Alternative contingency measures such as supply of water, compressed air and mobile power to mitigate severe accident including any necessary equipment shall be located and maintained in safe area or storage that can withstand accident condition and easily accessible.
See also lesson 35.1 on the design aspect and lesson 50.2
	Japan

Agree with proposal however it seems a little bit detailed as for AM requirements in SSR2/2. 

The level of detail should be discussed during the meeting.
USA

New requirement seems misplaced.  Should be a design requirement.  

	OK with the proposal from the Secretariat with flexibility on where this will be located (partly on site and partly off-site)

See also lesson 21.2 for SSR-2.1

	Lessons learned 46.2
	Source

Fact Finding missions report: Lesson 3
	Lessons learned

Such provisions as identified in Lesson 2 should be located at a safe place and the plant operators should be trained to use them. This may involve centralized stores and means to rapidly transfer them to the affected site
	Expected requirements

The simple sources to mitigate severe accident including any necessary equipment shall be located and maintained in accident resistant area or storage. Operating organization shall have in place a training programme to train operators to retrieve and use them immediately. 

(But may be this is more relevant to GS-R-2; reference to it would be more appropriate)
	Conclusion of the review

Partially covered (about the training part) by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

5.9. Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. In addition, arrangements shall be made, as part of the emergency plan, to expand the emergency response arrangements, where necessary, to include the responsibility for long term actions.

Additional requirement may be(But may be this is more relevant to GS-R-2; reference to it would be more appropriate):
Alternative contingency measures such as supply of water, compressed air and mobile power to mitigate severe accident including any necessary equipment shall be located and maintained in safe area or storage that can withstand accident condition and easily accessible.

Same as lesson 46.1
	Japan

Agree with proposal however it seems a little bit detailed as for AM requirements in SSR2/2. 

The level of detail should be discussed during the meeting.
USA

It is unclear whether this picks up the insight of the recommendation of centralized storage and rapid transfer.  

	Same conclusion as lesson 46.1

	Lessons learned 46.3
	Source

Fact Finding missions report: Lesson 4
	Lessons learned

Nuclear sites should have an adequate on-site seismically robust, suitably shielded, ventilated and well equipped buildings to house the Emergency Response Centres, with similar capabilities to those provided at Fukushima Daini and Daiichi, which are also secure against other external hazards such as flooding. They will require sufficient provisions and must be sized to maintain the welfare and radiological protection of workers needed to manage the accident.
	Expected requirement

Nuclear sites shall have an adequate on-site seismically robust, suitably shielded, ventilated and well equipped buildings to house the Emergency Response Centre. The Emergency Response Centre shall not be prone to external hazards such as flooding.  It shall require sufficient provisions and shall also have sufficient capacity to maintain the welfare and radiological protection of workers needed to manage severe accident.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the
preparatory measures and guidelines that are necessary for dealing with beyond
design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Additional requirement should be(in SSR2/2 and or GS-R-2):
Nuclear sites shall have an adequate on-site seismically robust, suitably shielded, ventilated, sized and well equipped emergency structure to house necessary workers under severe accident conditions. The emergency structure shall not be prone to external hazards such as flooding.  The buildings shall require sufficient provisions to maintain the welfare and radiological protection of workers needed to manage severe accident. 

See also lesson 34.1 on the design aspect and lesson 68.1
	France

Very partially covered…

GS-R-2 is a better location as not specific to NPP

(see lessons learned 68.1 and 68.2)

Japan

It seems a little bit detailed as for AM requirements in SSR2/2. 

We suggest consider this in Design requirements.
	Add a reference to § 6.42 of SSR-2/1

And consider revision in SSR 2.1 of the requirement 6.42 on the Emergency Control Centre.

Consider also for SSR-2/2 and GS-R-2

	Lessons learned 46.4
	Source

Fact Finding missions report: Lesson 5
	Lessons learned

Emergency Response Centres should have available as far as practicable essential safety related parameters based on hardened instrumentation and lines such as coolant levels, containment status, pressure, etc. and have sufficient secure communication lines to control rooms and other places on-site and off-site.
	Expected requirement

During severe accident, essential safety related parameters shall be available to Emergency Response Centre and communication lines to control rooms and others shall be secured.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Additional requirement should be(in SSR2/2 and/or GS-R-2):
 During severe accident, essential safety related parameters shall be available to Emergency Response Centre and communication lines between control rooms and Emergency Response Centres shall be secured.
See also lessons 34.1, 68.1 and 68.2
	France

Very partially covered…

GS-R-2 is a better location as not specific to NPP

(see lessons learned 68.1 and 68.2)

Japan

Agree with the proposal however, more suitable place to include the proposal would be in Design requirement.
	Reference to SSR-2/1 para 6.42. The proposal is already covered by lesson 68.2

	Lessons learned 46.5
	Source

Fact Finding missions report: Lesson 6
	Lessons learned

Severe Accident Management Guidelines and associated procedures should take account of the potential unavailability of instruments, lighting, power and abnormal conditions including plant state and high radiation fields.
	Expected requirement

Severe Accident Management Guidelines and associated procedures shall take account of the potential unavailability of instruments, lighting, power and abnormal conditions including plant state and high radiation fields.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.9. Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. In addition, arrangements shall be made, as part of the emergency plan, to expand the emergency response arrangements, where necessary, to include the responsibility for long term actions.

Additional requirement in SSR 2/2 and or GS-R-2 could be:
 Severe Accident Management Guidelines and associated procedures shall take account of the potential unavailability of instruments, lighting, power and abnormal conditions including plant state and high radiation fields. (but this could be too detailed for the requirement?)

See also lesson 50.3
	France

In SSR2-2, an alternative wording might be : “Due consideration shall be taken for the potential unavailability of instruments and for the potential harsh working environment (lack of lighting, high temperature, dust, high radiation fields…) associated with the accident.”

Japan

It seems a little bit detailed as for requirement. 
USA

The requirement is impossible to meet, as written.  

	No changes of the requirements. Need for guidance.



	Lessons learned 46.6
	Source:

Fact Finding missions report

pp 17
	Lesson:

Lesson 6 of the Fact Finding Mission refers to the requirement that severe accident management guidelines and associated procedure should take account of the potential unavailability of instruments, lighting, power and abnormal conditions including plant state and high radiation fields.  
	Expected requirement:

The need for preparedness should safety systems fail in beyond design basis accidents. 
	Conclusion of the review by IEC

Partially covered by:

GS-R-2 para  4.39. For facilities in threat category I, II or III arrangements shall be made for mitigatory actions by the operator to prevent an escalation of the threat, to return the facility to a safe and stable state, to reduce the potential for releases of radioactive material or exposures and to mitigate the consequences of any actual releases or exposures. These arrangements shall take into account the following aspects of the response to mitigate the consequences of a nuclear or radiological emergency: the operational actions necessary; the operational information needs; the workload and conditions of the operational staff (such as in the control room); the responder actions necessary in the facility; the conditions in the facility in which responder actions are necessary; and the response of the personnel, instrumentation and systems of the facility under emergency conditions. Arrangements shall include emergency operating procedures and guidance for the operator on mitigatory actions for severe conditions, for the full range of postulated emergencies, including accidents beyond the design basis.

Need for an additional requirement. 

Suggested wording on new requirement for GS-R-2:

New.1                                                                                                                       For facilities in threat category I the potential impact of postulated natural or other events (to include those beyond the design basis of low portability) affecting regional infrastructure and one or multiple sites must be taken in to account.

The full range of possible on-site conditions affective the response to postulated severe emergencies to include those of low probability must be considered to include unavailability of instruments, lighting and power as well as hazardous conditions affecting response personnel to include environmental (e.g. high temperatures and hazardous gases) and radiation to include external dose rates and airborne, surface and water contamination.      

	France

Alternative wording to add in GS-R-2:

“For facilities in threat category I, the potential impact on accident management of events (such as earthquake of flooding) affecting both the facility and the regional infrastructure shall be taken in to account”.

No need for such addition as it is already covered by 4.39 (These arrangements shall take into account the following aspects of the response to mitigate the consequences of a nuclear or radiological emergency: the operational actions necessary; the operational information needs; the workload and conditions of the operational staff (such as in the control room); the responder actions necessary in the facility; the conditions in the facility in which responder actions are necessary; and the response of the personnel, instrumentation and systems of the facility under emergency conditions)

Germany

Based on the lessons learned the second paragraph of the proposed new requirements can be understood. Nevertheless, a re-wording seems appropriate to more clearly describe the requirement to be fulfilled. In addition, details as “external dose rates” or “airborne contamination” should be subject to either a safety guide or a list of examples for relevant radiological conditions to be considered.

Japan

It seems a little bit detailed as for AM requirements in SSR2/2.

GS-R-2 would be more suitable to discuss this matter.
USA

It is unclear what the new requirement is trying to resolve.  Needs to use consistent terminology for design extension conditions instead of “postulated severe emergencies to include those of low probability.”  
	OK for the first proposed paragraph. 

The second proposed paragraph is too detailed and should be considered for guidance. The second paragraph could be made general and included in GS-R-2



	Lessons learned 46.7
	Source

Fact Finding missions report: Lesson 7
	Lessons learned

External events have a potential of affecting several plants and several units at the plants at the same time. This requires a sufficiently large resource in terms of trained experienced people, equipment, supplies and external support. An adequate pool of experienced personnel who can deal with each type of unit and can be called upon to support the affected sites should be ensured.
	Expected requirement

Adequate resource in terms of trained and experienced personnel, equipment, supplies and external support to cope with simultaneous severe accidents on multiple units shall be available.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:

Requirement 18: Emergency preparedness
5.5. A training programme for emergencies shall be established and
implemented to ensure that plant staff and, as required, staff from other
participating organizations possess the essential knowledge, skills and attitudes
required for the accomplishment of non-routine tasks under stressful emergency
conditions.

Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

5.9. Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. In addition, arrangements shall be made, as part of the emergency plan, to expand the emergency response arrangements, where necessary, to include the responsibility for long term actions.

The above requirement of SSR 2/2 may be modified as: 
5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents, including unavailability of infrastructure and simultaneous severe accidents on multiple units due to external hazard. ... Adequate resource in terms of trained and experienced personnel, equipment, supplies and external support to cope with simultaneous severe accidents on multiple units shall be available.
See also lesson 50.3
	France

See comment on lesson learned 25.1.

Alternative wording: 

For multiple units sites, the accident management programme shall take due account of the potential for all units to be simultaneously in a severe accident. The programme should enable common resources (if any), whether material or human, expected to be used in accident conditions are still effective for each unit if all units at the site are in accident conditions”.

Japan

The last sentence which starts with ‘adequate resource…’would be better to add under Req. 18 in SSR2/2.
USA

Terminology should be consistent with SSR2/1 (i.e. design extension conditions instead of beyond design basis accidents).
	OK for either under requirement 18 or requirement 19.



	Lessons learned 46.8
	Source:

Fact Finding missions report

pp 17
	Lesson:

Lesson 7 of the Fact Finding Mission refers to the requirement that where external events have the potential of affecting several plants and several units at the plants at the same time, there is a requirement for a sufficiently large resource in terms of trained experience people, equipment, supplies and external support.     
	Expected requirement:

The need for an adequate pool of skilled personnel who can deal with each type of unit and can be called upon to support the affected sites in severe accident situations. 
	Conclusion of the review by IEC

Not covered.  Need for an additional requirement.

Suggested wording on new requirement for GS-R-2 and or SSR 2/2:

New.2                                                                                                                       For facilities in threat category I where there is the potential for a severe accident affecting multiple units and/or multiple sites, an adequate pool of skilled personnel, equipment and supplies need to implement the response simultaneously at all the facilities must be ensured. 


	France

If the requirement is to be included in SSR2-2, delete “for facilities in threat category I where there is a potential for a severe accident”.

It is preferable to keep it also in SSR2-2 as it quite frequent to have multiple units site. This would be:

“For  a nuclear power plant with multiple units operated by the same licensee,  an adequate number of qualified personnel, equipment and supplies shall be available to manage all the units if each of them is under an accident condition.”

Japan

The proposal would be better to add under Req. 18 in SSR2/2
	Consider for para 5.9 of SSR-2/2 the following text

 “For  a nuclear power plant with multiple units, an adequate number of qualified personnel, equipment and supplies shall be available to manage all the units if each of them is under an accident condition.”

	Lessons learned 46.9
	Source

Fact Finding missions report: Lesson 8
	Lessons learned

The risk and implications of hydrogen explosions should be revisited and necessary mitigating systems should be implemented.
	Expected requirement

An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. 
Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. 
	Conclusion of the review

Covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

5.9. Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. In addition, arrangements shall be made, as part of the emergency plan, to expand the emergency response arrangements, where necessary, to include the responsibility for long term actions.
	France

Might need to reinforce guidance on the topic as the existing requirement is broad (an as a consequence not so specific to Hydrogen)

USA

This lesson learned should be assessed against the design requirement, not the accident management requirements.  
	See lesson learned 30.1.

Ok that there is no need to change the requirements

	Lessons learned 46.10
	Source:

Fact Finding missions report

pp 17
	Lesson:

Lesson 10 of the Fact Finding Mission refers to the need for greater consideration to be given to providing hardened systems, communications and sources of monitoring equipment for providing essential information for on-site and off-site responses, especially for severe accidents.     
	Expected requirement:

The need for hardened systems to facilitate on-site and off-site response in a severe accident. 
	Conclusion of the review by IEC

Not covered.  Need for an additional requirement.

Suggested wording on new requirement for GS-R-2 and or SSR 2/2:

New.3                                                                                                                       For facilities in threat category I where there is the potential for a severe accident affecting multiple units and/or multiple sites, consideration must be given to providing hardened systems, communications and sources of monitoring equipment and personnel for providing essential information for on-site and off-site responses simultaneously for the response to all the facilities that may be affected must be ensured..
See also lessons 31.1 and 34.1
	France

If the requirement is to be included in SSR2-2, delete “for facilities in threat category I where there is a potential for a severe accident”.

GS-R-2 is a better location as not specific to NPP (even if only NPP are cited as example in category I)

The requirement should be more focused on achieving (not considering) the function:

“As there is the potential of a severe accident, essential equipment to be used for accident progression assessment as well as for on-site and off-site communication shall be adequately protected to remain operational as far as practicable.”

Japan

It would be better to considering in GS-R-2.
	OK for change in GS-R-2

“As there is the potential of a severe accident, essential equipment to be used for accident progression assessment as well as for on-site and off-site communication shall be adequately protected to remain operational as far as practicable.”



	Lessons learned 46.11
	Source:

Fact Finding missions report

pp 18
	Lesson:

Lesson 13 of the Fact Finding Mission recommends that the international nuclear community should take advantage of the data and information generated from the Fukushima accident to improve and refine the existing methods and models to determine the source term involved in a nuclear accident and refine emergency planning arrangements     
	Expected requirement:

None. 
	Conclusion of the review by IEC

Not covered by requirements and does not need to be an emergency preparedness requirement because: 1) estimating source term is very uncertain, the source term for Japanese release is still being revised 6 months later and 2) it is not essential to an adequate response. 
	Germany

Information on the relevant source term during a nuclear accident will be of high importance to determine and optimize the off-site emergency preparedness measures. As such, preparation of as much as possible realistic or at least conservative estimates of a sources term should be made. Such preparation may be part of regular assessments of emergency preparedness plans and tools involved; these assessments should consider among others also events, experiences and lessons learned in other facilities. This aspect is already covered by SSR 2.2, paragraph 5.4 . Accordingly, SSR-2.2 does not need any updated.


	See lesson learned 45.1 ( Update GSR 2 requirements 5.21 and 5.22.)

	Lessons learned 46.12
	Source:

Fact Finding missions report

pp 18
	Lesson:

Lesson 14 of the Fact Finding Mission indicates large scale protection for workers on sites under severe accident conditions can be effective if appropriately organized and with well led and suitable trained staff.     
	Expected requirement:

The need for large scale protection of emergency workers.. 
	Conclusion of the review by IEC

Not covered.  Need for an additional requirement.

Suggested wording on new requirement for GS-R-2 and or SSR 2/2:

New.4                                                                                                                       For facilities in threat category I where there is the potential for a severe accident affecting multiple units and/or multiple sites, planning for the use and protection of large numbers of emergency responders is appropriate.
	France

If the requirement is to be included in SSR2-2, delete “for facilities in threat category I where there is a potential for a severe accident”.

GS-R-2 is a better location as not specific to NPP (even if only NPP are cited as example in category I)

The requirement should be more focused on achieving the goal:

“ For facilities in threat category I, building or rooms expected to house emergency workers shall be adequately protected, taking into account the radiological conditions encountered during an accident and the number of workers involved for its management”.

Japan

It would be better to adding under Req.18 in SSR2/2.

	For both SSR-2/2 and GS-R-2

 Building or rooms expected to house emergency workers shall be adequately protected, taking into account the radiological conditions encountered during an accident and the number of workers involved for its management”.

	Lessons learned 46.13
	Source:

Fact Finding missions report pp72
	Lesson:

The Fukushima experience has shown that there is a need to have in place a consistent and comprehensive pre-earthquake planning and post-earthquake response actions programme for all NPPs worldwide.     
	Expected requirement:

The need for pre- and post-earthquake planning for NPPs.
	Conclusion of the review by IEC

Not covered.  Need for an additional requirement.

Suggested wording on new requirement for GS-R-2 and or SSR 2/2:

New.5                                                                                                                       For facilities in threat category I that are earthquake and other natural phenomena prone,  there is a need to have in place a consistent and comprehensive pre-earthquake planning and post-earthquake response actions programme for all NPPs worldwide
	France

If the requirement is to be included in SSR2-2, delete “for facilities in threat category I where there is a potential for a severe accident”.

GS-R-2 is a better location as not specific to NPP (even if only NPP are cited as example in category I). Alternative wording might be:

“For facilities in threat category I that may be subject to seismic hazards, a  comprehensive pre-earthquake planning and post-earthquake response action programme shall be established and implemented.”

Is a requirement the appropriate level for such expectation (or would it be more appropriate in a guide ?)

Japan

It would be better to considering in GS-R-2.
USA

Requirement New.5 is poorly stated.  If a site is “natural phenomena prone,” why have in place comprehensive “earthquake planning”?
	Review the existing guidance. 

	Lessons learned 46.14
	Source

INSAG 2011 letter
	Lessons learned

2. Chain of Command. There needs to be clear and unambiguous definition of responsibilities within the management structure of the operator, the regulator, and the government more generally in the event of an accident. The objective is to ensure that there is a pre-defined command-and-control system to ensure that necessary accident management decisions can be taken promptly at the proper operational level. It is important to have a chain of command that can react swiftly to an accident and thereby minimize the overall consequences for society. Of course, responsibility and competence must go together.
	Expected requirement

An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. 
Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. 
	Conclusion of the review

Partially covered only for the operating organization by the following statement in SSR 2.2 (the main scope of SSR 2.2 is operating organization):

5.3. The operating organization shall develop an emergency plan and shall establish the necessary organizational structure, with assigned responsibilities for managing an emergency, and shall contribute to the development of off-site emergency procedures.

5.5. A training programme for emergencies shall be established and implemented to ensure that plant staff and, as required, staff from other participating organizations possess the essential knowledge, skills and attitudes required for the accomplishment of non-routine tasks under stressful emergency conditions.

But on GSR-2, it is covered adequately as follows:
4.10. Arrangements shall be made for the implementation of a command and control system for the response to a nuclear or radiological emergency. This shall include arrangements for co-ordinating activities, for developing strategies and for resolving disputes between the response organizations(organizations specialized in responding to a nuclear or radiological emergency and those organizations specialized in responding to a conventional emergency) concerning functions, responsibilities, authorities, the allocation of resources and priorities. In addition, arrangements shall be made for obtaining and assessing the information necessary in order to allocate resources for all response organizations.
	France

Add also as a reference GSR-2 §3.3 and 3.12

“3.3. “It is presumed that the State will have determined in advance the allocation of responsibilities for the management of interventions in emergency exposure situations between the [regulatory body], national and local [response organizations] and [operators].” (Ref. [3], Appendix V, para. V.1.)”

“3.12. In the event of a nuclear or radiological emergency the time available for decision making and for implementing an effective strategy for response may be short. It is therefore important that an appropriate management system be used. All organizations that may be involved in the response to a nuclear or radiological emergency shall ensure that appropriate management arrangements are adopted to meet the timescales for response throughout the emergency. Where appropriate, the management system shall be consistent with that used by other response organizations in order to ensure a timely, effective and co-ordinated response.”


	OK with the conclusion from the Secretariat and add references to GSR-2 §3.3 and 3.12



	Lessons learned 46.15
	Source

INSAG 2011 letter
	Lessons learned

4. Severe Accidents. 
.......The Fukushima accident was a beyond-design-basis accident because the plant was threatened in ways that were unanticipated in the design, and it became a severe accident when the operator was unable to mitigate the consequences of the event prior to core damage in the three reactors that were operating at the time of the earthquake. The event reinforces the need for defence against severe accidents by reducing the likelihood of such events, by preparing the plants to respond without significant damage, and by limiting the consequences of a severe accident if one should occur. A recent INSAG report on the integration of the results of Probabilistic Safety Assessments and deterministic defence-in-depth considerations should be helpful in this respect. See A Framework for An Integrated Risk-Informed Decision-Making Process (2011) (INSAG-25).
	Expected requirement

An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. 

The operating organization shall have a systematic safety assessment programme to reduce the likelihood of severe accidents by preparing the plants to respond without significant damage, and by limiting the consequences of a severe accident if one should occur.  
	Conclusion of the review

 Partially covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Following additional requirement may be added in SSR 2/2:
(under Requirement 19: Accident management programme)
 On the basis of the results of the systematic safety assessment, the operating organization shall implement any possible improvement and reasonably practicable modifications for reducing the likelihood of severe accidents by preparing the plants to respond without significant damage and by limiting the consequences of a severe accident, if one should occur.

	France

Add as a reference GSR part 4, §4.5, 4.9 4.15, Requirement 23, 5.2 and 5.10 which already set expectations :

“4.5.The safety assessment has to address all radiation risks that arise from normal operation … and from anticipated operational occurrences and accident conditions (in which failures or internal or external events have occurred that challenge the safety of the facility or activity)….”

“4.9.It is determined in the safety assessment whether adequate measures have been taken to control radiation risks to an acceptable level. It is determined whether the structures, systems, components and barriers incorporated into the design fulfil the safety functions required of them. It is also determined whether adequate measures have been taken to prevent anticipated operational occurrences and accident conditions, and whether any radiological consequence can be mitigated if accidents do occur.”

“4.15.The results of the safety assessment are used to determine appropriate safety related improvements to the design and operation of the facility or the conduct of the activity. The results will allow assessment of the safety significance of unremedied shortcomings or of planned modifications and may be used to determine priorities for modifications. They may also be used to provide the basis for permitting the continued operation of the facility or conduct of the activity.”

“Requirement 23: The results of the safety assessment shall be used to specify the programme for maintenance, surveillance and inspection; to specify the procedures to be put in place for all operational activities significant to safety and for responding to anticipated operational occurrences and accidents; to specify the necessary competences for the staff involved in the facility or activity and to make decisions in an integrated, risk informed approach.”

“5.2… Knowledge and understanding also advance with time and experience. The safety assessment has to be updated to reflect such changes and to remain valid.”

“5.10.The safety assessment has to be periodically reviewed and updated at predefined intervals in accordance with regulatory requirements. Periodic review may need to be carried out more frequently to take into account:

(a)Any changes that may significantly affect the safety of the facility or activity;

(b)Significant developments in knowledge and understanding (such as developments arising from research or operating experience);

(c)Emerging safety issues due to a regulatory concern or a significant incident;

(d)Safety significant modifications to the computer codes, or changes in the input data used in the safety analysis.”

Adding a new requirement may therefore not be necessary. Guidance on PSR is also available and might be a better place to stress the severe accident issue.

Japan

Clarification of the contents is appreciated.
USA

It is unclear whether the proposed requirement is implementable as written.  Seems like this is a design requirement (Design Extension Conditions).  

UK comment IR-25

Improvements are needed in regard to methodologies for severe accident analysis in safety cases.
	Add a requirement in para 5.8 under Req 19 to indicate that the accident management programme shall be based on a systematic safety assessment

	Lessons learned 46.16
	Source

INSAG 2011 letter
	Lessons learned

5. Station Blackout. ....The accident shows that emphasis should be placed on assuring the availability of off-site power to the extent possible through redundancy in power supply lines and switchyard facilities, and on providing emergency diesel generators that are not vulnerable to extreme events. Consistent with the philosophy of defence in depth, there also is a need for assurance of the ability to cope with a station blackout for an extended period, including both on-site coping capacity and the ability to marshal off-site resources promptly. The backup power supply should be able to provide support of key important safety functions, including the cooling of the core and the inventory of spent fuel in pools, for several days of blackout.
	Expected requirement

An ability to cope with a station blackout for an extended period after severe accident should be ensured.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Although above requirements cover the lessons learned in general terms, following additional requirement may be added to both SSR 2/1 and SSR 2/2 to make it more clear from the lessons learned from Fukushima (but this may overlap with design requirement):
The backup power supply shall be ensured to cope with a station blackout during severe accident for an extended period including both on-site coping capacity and the ability to marshal off-site resources promptly. The backup power supply shall be able to provide support of key important safety functions, including the cooling of the core and the inventory of spent fuel in pools, for several days of blackout. 
	France

A more appropriate reference would be to Requirement 68 of SSR2-1 and associated requirements:

“Req 68:The emergency power supply at the nuclear power plant shall be capable of supplying the necessary power in anticipated  operational occurrences and accident conditions, in the event of the loss of off-site power.”

The proposed addition is interesting but is partly a design issue and should therefore be  in SSR2-1.

Japan

The importance of backup power supply is highly recognized. Discussion is needed the level of detail as for requirements.
USA

A design requirement for station blackout is needed.  It is unclear to what “backup power supply” the requirement is referring.
	Supports the proposal. It should be included in SSR-2/1. For SSR-2/2 see lesson learned 46.1

	Lessons learned 46.17
	Source

INSAG 2011 letter
	Lessons learned

6. Loss of Heat Sink. As a result of the tsunami, the Fukushima units lost the capacity to release the heat being produced by the cores of units 1-3 to the heat sink (the ocean). The event reinforces the need not only to evaluate the capacity to restore an ultimate heat sink promptly under accident conditions, but also to include in accident planning consideration of alternative means for providing an ultimate heat sink for an extended period in the event that normal and safety-related heat transport systems are unavailable.
	Expected requirement

Alternative means shall be ensured for providing an ultimate heat sink for an extended period in the event that normal and safety-related heat transport systems are unavailable.
	Conclusion of the review

Covered by the following statement in SSR 2.2:
Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

Although above requirements cover the lessons learned, following additional requirement may be added to both SSR 2/1 and SSR 2/2 to make it clear from the lessons learned from Fukushima (may overlap with design requirement):
Alternative means shall be ensured for providing an ultimate heat sink for an extended period in the event that normal and safety-related heat transport systems are unavailable.
	Japan

The importance of alternative means are highly recognized. Discussion is needed the level of detail as for requirements.
USA

Seems more of a design requirement than an accident management requirement.
	OK. To be included in addition to Req 53 and add one paragraph in SSR-2/2

	47
	Operator’s emergency plan
	SSR 2.2
	Requirement 18: Emergency preparedness
	The operating organization shall prepare an emergency plan for preparedness for, and response to, a nuclear or radiological emergency.
	
	

	Lessons learned 47.1
	Source

Fact Finding missions report: Lesson 14

Japan Report lesson 5

Thorough accident management (AM) measures
(See also lessons 46.1 and 49.1)

	Lessons learned

Large scale radiation protection for workers on sites under severe accident conditions can be effective if appropriately organized and with well let and suitable trained staff.
	Expected requirement

An accident management programme shall address effective radiation protection measures for workers on site under severe accident conditions with suitable training and resources.
	Conclusion of the review

 Covered by the following statement in SSR 2.2:

Requirement 18: Emergency preparedness
The operating organization shall prepare an emergency plan for preparedness for, and response to, a nuclear or radiological emergency.
5.2. Emergency preparedness arrangements shall cover the capability of maintaining protection and safety in the event of accident conditions; mitigating the consequences of accidents if they do occur; protection of site personnel and the public, and protection of the environment; coordinating response
organizations, as appropriate; and communicating with the public in a timely
manner [1, 5].

Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.

5.9. Arrangements for accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. In addition, arrangements shall be made, as part of the emergency plan, to expand the emergency response arrangements, where necessary, to include the responsibility for long term actions.
	
	OK with the conclusion from the Secretariat

	Lessons learned 47.2
	Source

2011 INSAG Letter

Japan Report lessons 15 and 16
	Lessons learned

9. Emergency Planning. The Fukushima event reinforces the reality that the unexpected can occasionally occur. The event reinforces the importance of having an integrated emergency response capability that is in place at and in the area surrounding the plant site, at the national level, and at the international level. The emergency response plans should not assume the availability of infrastructure, such as communications systems, that could be unavailable as a result of an extreme event. Moreover, the Fukushima accident reveals that problems at one unit could affect the capacity to respond at the other units. A thorough review of emergency planning is warranted to ensure that there are reasonable response strategies for such circumstances. Careful training and realistic exercises should be conducted to verify the capacity to implement the strategies.
	Cont’d

Japan Report lesson 15

(15) Central control of emergency supplies and setting up of rescue teams

Japan Report lesson 16

(16) Response to a combined situation of massive natural disaster and nuclear emergency

Expected requirement

An accident management programme shall address effective radiation protection measures for workers on site under severe accident conditions with suitable training and resources.

The emergency response plans should not assume the availability of infrastructure, such as communications systems, that could be unavailable as a result of an extreme event.
	Conclusion of the review

Partially covered by the following statement in SSR 2.2:

Requirement 18: Emergency preparedness
The operating organization shall prepare an emergency plan for preparedness for, and response to, a nuclear or radiological emergency.
5.2. Emergency preparedness arrangements shall cover the capability of maintaining protection and safety in the event of accident conditions; mitigating the consequences of accidents if they do occur; protection of site personnel and the public, and protection of the environment; coordinating response organizations, as appropriate; and communicating with the public in a timely manner [1, 5].

Requirement 19: Accident management programme
The operating organization shall establish an accident management programme for the management of beyond design basis accidents.

5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents. The accident management programme shall be documented and periodically reviewed and revised as necessary. It shall include instructions for utilization of the available equipment — safety related equipment as far as possible, but also conventional equipment — and the technical and administrative measures to mitigate the consequences of an accident. The accident management programme shall also include organizational arrangements for accident management, communication networks and training necessary for the implementation of the programme.
The above requirement 5.8 of SSR 2/2 first sentence may be modified as: 
5.8. An accident management programme shall be established that covers the preparatory measures and guidelines that are necessary for dealing with beyond design basis accidents, including unavailability of infrastructures and simultaneous severe accidents on multiple units due to external hazard. ... Adequate resource in terms of trained and experienced personnel, equipment, supplies and external support to cope with simultaneous severe accidents on multiple units shall be available.
See also lessons 61.1 and 61.2
	France

Reference to requirements 18  and 19 don’t seem relevant

Japan

The last sentence which starts with ‘adequate resource…’would be better to add under Req. 18 in SSR2/2.
	Ok with the Secretariat’s proposal to be included either under Req 18 or under Req 19

	48
	Operation control rooms and control equipment
	SSR 2.2
	Requirement 27:

Operation control rooms and control equipment
	The operating organization shall ensure that the operation control rooms and control equipment are maintained in a suitable condition.
	
	

	Lessons learned 48.1
	Source

Japan Report lesson 11
(See also lessons 33.1 and 34.1)

	Lesson

Japan Report lesson 11

Improvement to the accident response environment
	Expected requirement

The operating organization shall ensure that the operation control rooms and control equipment are maintained in a suitable condition
	Conclusion of the review:

Covered by requirement 27
	France

Requirement 27 seems more oriented to normal operation, not emergency operation…

A reference to SSR 2-1 (requirement 65) would be more appropriate :

“ A control room shall be provided at the nuclear power plant from which the plant can be safely operated in all operational states, either automatically or manually, and from which measures can be taken to maintain the plant in a safe state or to bring it back into a safe state after anticipated operational occurrences and accident conditions.”
	A reference to SSR 2-1 (requirement 65) would be more appropriate 



	49
	Safety analysis of the plant design
	SSR 2.1 GOV/2011/43
	Requirement 42:  Safety analysis of the plant design
	A safety analysis of the design for the nuclear power plant shall be conducted in which methods of both deterministic analysis and probabilistic analysis shall be applied to enable the challenges to safety in the various categories of plant states to be evaluated and assessed.
	
	

	Lessons learned 49.1
	Source:

Report of Japanese Government Group1, Lesson 5
(See also lessons 46.1 and 47.1)

	Lesson:

… committed to position the accident management measures as legislative requirements, and develop the accident management to prevent severe accidents utilizing the probabilistic safety assessment including review of the design requirements as well.
	Expected requirement

adequate
	Conclusion of the review:

Utilisation of PSA is adequately addressed in the Requirement 42
	
	OK with the conclusion from the Secretariat

	Lesson learned  49.2
	Source

Japan Report lesson 27
(See also lesson 51.1)

	Lesson

(27) Effective use of probabilistic safety assessment (PSA) in risk management 

PSA has not always been effectively utilized in the overall reviewing risk reduction efforts at nuclear power facilities. 

Therefore, NISA and the Japan Nuclear Energy Safety Organization (JNES) are now engaged in deliberations of revisions to legislation and standards, etc., on the premise of the utilization of PSA.
	Expected requirement

Effective use of PSA complementary to deterministic assessment
	Conclusion of the review

Covered by Requirement 15
	
	OK with the conclusion from the Secretariat

	50
	Purpose of the safety assessment and scope of the safety analysis
	GSR Part 4
	Requirement 4: Purpose of the safety assessment
	The primary purposes of the safety assessment shall be to determine whether an adequate level of safety has been achieved for a facility or activity and whether the basic safety objectives and safety criteria established by the designer, the operating organization and the regulatory body, in compliance with the requirements for protection and safety as established in the International Basic Safety Standards for Protection against Ionizing Radiation and for the Safety of Radiation Sources [4], have been fulfilled.
	
	

	
	
	GSR Part 4
	Requirement 14: Scope of the safety analysis
	The performance of a facility or activity in all operational states and, as necessary, in the post-operational phase shall be assessed in the safety analysis.
	
	

	Lesson learned  50.1
	Source: Fact finding mission lesson 1, bullets 1,3,4.
	Lesson: 

Multi-facility/activity sites need to be considered as a single entity to ensure that interactions and interrelationships between the facilities and activities are properly accounted for in the safety assessment.
	Expected requirement  (or elaboration on the requirement)

Requirement 1:

Explanation 4.8:  The frequency at which the safety assessment is to be updated is related to the radiation risks associated with the facility or activity, and the extent to which changes are made to the facility or activity. There is a need to address the impact of other facilities/activities by adding:

 “or an additional facility or activity is proposed/added to the site”.
Requirement 14 doesn’t address this issue. It is partially covered in explanations to requirement 10:  4.31. … Where there is more than one facility or activity at the same location, account has to be taken in the safety assessment of the effect of a single external event, such as an earthquake or a flood, on all of the facilities and activities, and of the potential hazards presented by each facility or activity to the others.

  The explanation should cover not only single external hazards, but also correlated hazards (earthquake and tsunami [flood]) as well as any other interaction between the facilities on site not related to internal hazards, e.g. sharing of supplies,  common interfaces, etc.
	Conclusion

For GSR Part 4

On multi-facility sites, the safety assessment should consider the site as a whole to establish that hazards from interactions between facilities or activities have been taken into account.  

The assessment of interactions between facilities requires the identification of all potential radiological hazards and facilities on site and the explicit consideration of interactions between facilities. 

In considering the risks from a facility or activity, a site-wide basis is needed for internal or external hazards that have the potential to affect several facilities or activities on the site. This should include as in Fukushima the potential for hydrogen  generation and explosions in one unit to affect others 
See also lesson 25.1 and lesson 43.1
	France

The last proposed sentence (“This should include as in Fukushima the potential for hydrogen  generation and explosions in one unit to affect others”) is not necessary (more relevant to guidance)
	OK with the conclusion from the Secretariat


	Lesson learned  50.2
	Source:

Fact finding mission conclusion no. 4
	Lesson: 

Long term accident mitigation measures may be needed after an accident, entailing a range of actions and measures on and off-site. Such aspects should be considered in the safety assessment as well as the long term unavailability of systems and supplies.
	Expected requirement  (or elaboration on the requirement)

Requirement  14:

New explanatory paragraph should be introduced stating that: “safety analysis should only be terminated when a safe, stable state has been achieved.  This is necessary both to evaluate the radiation risks and to inform the emergency arrangements.”
	Conclusion

For GSR Part 4 and or SSR 2/1

In the light of the long timescale of events at Fukushima, it is necessary to address the issue of long term safe state of the facility   after an accident. This is necessary both to evaluate the radiation risks and to inform the emergency arrangements.
See also lesson 46.1
	France

In SSR 2-1, the long term safe state is covered as “safe state” (by opposition to “controlled sate”). See 5.24 and 5.27

USA

Not sure that the lesson learned and proposed requirement intended to include post-severe accident conditions following major releases to the environment.  For example, should safety analysis include second core melt events?
	No change in requirement 14 (even if GSR part 4 may benefit of an emphasis on severe accidents, while acknowledging the scope of the document) but review guidance SSG2  and NSG2.15

Supplement requirement (4.51) to consider in the safety assessment consequences of having several installations (eventually in accident conditions) located at a same site.

	Lesson learned  50.3
	Source:

Fact finding mission report lesson 6

Report to the Japanese Government IV. Occurrence and Progress of Accidents in Fukushima Nuclear Power Stations and

Other Facilities
	Lesson: 

Analysis of severe accidents and accident management in safety assessment should take account of the potential unavailability of instruments, lighting, power and abnormal conditions including plant state and high radiation fields.
	Expected requirement  (or elaboration on the requirement)

Requirement 14:

Add a sentence to 4.50 or to requirement 7 in 4.2 to addressing the need to explicitly account for  the potential unavailability of instruments, lighting, power and abnormal conditions including plant state and high radiation fields the analysis of severe accident and severe accident management

	Conclusion

For GSR Part 4 and or SSR 2/1

In the light of the operating conditions in Fukushima after the accident it is necessary to emphasize the need to consider in the analysis the specific conditions that can be present in a severe accident
See also lesson 46.5 and 46.7

	France

It is better handle in lesson learned 46.5.

Furthermore, §4.39 covers this issue

“4.39 …  These arrangements shall take into account the following aspects of the response to mitigate the consequences of a nuclear or radiological emergency: the operational actions necessary; the operational information needs; the workload and conditions of the operational staff (such as in the control room); the responder actions necessary in the facility; the conditions in the facility in which responder

actions are necessary; and the response of the personnel, instrumentation and systems of the facility under emergency conditions”
	No need to modify requirement but review the existing guidance.

	51
	Deterministic and probabilistic approaches
	GSR Part 4
	Requirement 15: Deterministic and probabilistic approaches
	Both deterministic and probabilistic approaches shall be included in the safety analysis.
	
	

	Lesson learned  51.1
	Source

Japan Report lesson 27
(See also lessons 49.2)

	Lesson

(27) Effective use of probabilistic safety assessment (PSA) in risk management 

PSA has not always been effectively utilized in the overall reviewing risk reduction efforts at nuclear power facilities. 

Therefore, NISA and the Japan Nuclear Energy Safety Organization (JNES) are now engaged in deliberations of revisions to legislation and standards, etc., on the premise of the utilization of PSA.
	Expected requirement

Effective use of PSA complementary to deterministic assessment
	Conclusion of the review

Covered by Requirement 15
	
	OK with the conclusion from the Secretariat


	52
	Criteria for judging safety
	GSR Part 4
	Requirement 16: Criteria for judging safety
	Criteria for judging safety shall be defined for the safety analysis.
	
	

	53
	Uncertainty and sensitivity analysis
	GSR Part 4
	Requirement 17: Uncertainty and sensitivity analysis
	Uncertainty and sensitivity analysis shall be performed and taken into account in the results of the safety analysis and the conclusions drawn from it.
	
	

	54
	Independent verification
	GSR Part 4
	Requirement 21: Independent verification
	The operating organization shall carry out an independent verification of the safety assessment before it is used by the operating organization or submitted to the regulatory body.
	
	

	Lesson learned  54.1
	Source: 

Fact finding mission conclusion 3, bullets 2&3

Finding A1-02

Report to the Japanese Gov. II Overview of Nuclear Safety Regulations 


	Lesson: 

Several aspect of the safety assessment and protective measures in 2002  regarding inter alia aspects of tsunami, were not reviewed and approved by the RB, that were reanalysed by TEPCO were not reviewed by the RB.  
	Expected requirement  (or elaboration on the requirement)

Remove the footnote on 4.71:  “It is accepted that the scope and extent of the independent verification carried out by the regulatory body is at the discretion of the State”.

And perhaps state what should be the scope and extent of such review based on a graded approach. 
	Conclusion

Although the verification by the regulatory body is not part of the operating organization’s process  for demonstrating safety, and the prime responsibility for safety is with the operating organization, the regulatory body has to review the safety analysis in sufficient detail to ensure that regulations and acceptance criteria are met
This may be for GSR Part 1 and or GSR Part 4


	France

It is not a good idea to mix licensee duties (independent verifications) and regulator duties (review of licensee ‘s safety assessment).

GSP Part 1 partially covers that topics:

“4.3 …  The regulatory process shall provide a high degree of confidence, until the release of  facilities and activities from regulatory control, that: …(b)  Safety assessments carried out for facilities and activities demonstrate that an adequate level of safety has been achieved, and that the objectives and criteria for safety established by the designer, the authorized party and the

regulatory body have been met [8].”

“4.13  A process shall be established to develop and maintain the necessary competence and skills of staff of the regulatory body, as an element of knowledge

management. This process shall include the development of a specific training programme on the basis of an analysis of the necessary competence and skills.

The training programme shall cover principles, concepts and technological aspects, as well as the procedures followed by the regulatory body for assessing applications for authorization, for inspecting facilities and activities, and for enforcing regulatory requirements.”

“4.17 The management system shall specify, in a coherent manner, the planned and systematic actions necessary to provide confidence that the statutory obligations placed on the regulatory body are being fulfilled…”

The idea is appropriate but could be better located in SSG-12 ( Licensing Process for Nuclear Installations Specific Safety Guide ) or GS-G-1.2 ( Review and Assessment of Nuclear Facilities by the Regulatory Body Safety Guide )

Japan

The footnote should be kept in order to leave the discretion to the Member States.
USA

It is unclear whether the lesson will be effectively addressed by the proposed solution.  
	The idea is appropriate but could be better located in SSG-12 ( Licensing Process for Nuclear Installations Specific Safety Guide ) or GS-G-1.2 ( Review and Assessment of Nuclear Facilities by the Regulatory Body Safety Guide )

No need to modify the requirement.  

	55
	Use of the safety assessment
	GSR Part 4
	Requirement 23: Use of the safety assessment
	The results of the safety assessment shall be used to specify the programme for maintenance, surveillance and inspection; to specify the procedures to be put in place for all operational activities significant to safety and for responding to anticipated operational occurrences and accidents; to specify the necessary competences for the staff involved in the facility or activity and to make decisions in an integrated, risk informed approach.
	
	

	56
	Government establishment of an emergency preparedness and response system
	GSR PART 1
	Requirement 8: Emergency preparedness and response
	The government shall make provision for emergency preparedness to enable a timely and effective response in a nuclear or radiological emergency.
	
	

	
	
	GSR Part 7 GS-R-2
	Requirement 16: Authority for infrastructure
	The authority for developing, maintaining and regulating arrangements for preparedness and response for a nuclear or radiological emergency shall be established by means of acts, legal codes or statutes.
	
	

	
	
	GSR Part 3 GOV/2011/42
	Requirement 43: Emergency management system
	The government shall ensure that an integrated and coordinated emergency management system is established and maintained.
	
	

	
	
	GSR Part 7 GS-R-2
	Requirement 17: Organization for infrastructure
	The organizational relationships and interfaces between all the major response organizations shall be established.
	
	

	Lesson Learned 

56.1
	Source:

Report from Japan

pp 3-4
	Lesson:

Japan has in place the required laws for Emergency Planning, Preparedness and Response.

The Disaster Management Basic Law.

The Act on Special Measures concerning Nuclear Emergency Preparedness
	Expected requirement:

The establishment and maintenance of adequate preparations for response to deal with any consequences of a radiation emergency in the public domain

	Conclusion of the review:

This is covered by

GS-R-2 para 3.1.  Despite all the precautions that are taken in the design and operation of nuclear facilities and the conduct of nuclear activities, there remains a possibility that a failure, an intentional act or an accident may give rise to a nuclear or radiological emergency. In some cases, this may give rise to exposure or the release of radioactive materials within facilities and/or into the public domain, which may necessitate emergency response actions. Such emergencies may include transport accidents. Adequate preparations shall be established and maintained at local and national levels and, where agreed between States, at the international level to respond to nuclear or radiological emergencies.
	
	OK with the conclusion from the Secretariat


	Lesson Learned 

56.2
	Source:

Report from Japan

pp 38
Japan Report Lesson 23
(See also lessons 58.1, 59.2 and 65.1)

	Lesson:

Japan Report Lesson 23 Reinforcement of safety regulatory bodies.  It was not clear who has the primary responsibility for ensuring citizen’s safety in an emergency.  The existing organizations and structures made mobilization of capabilities difficult to promptly respond to such a large-scale nuclear accident.
	Expected requirement:

The provision of resources to the regulatory body and response organizations


	Conclusion of the review:

This is covered by

GS-R-2 para 3.2.  The arrangements for emergency response actions both within and outside facilities, if applicable, or elsewhere under the control of the operator, are dealt with through the regulatory process. The State shall ensure that the regulatory body and response organizations have the necessary resources and that they make preparations and arrangements to deal with any consequences of a nuclear or radiological emergency in the public domain, whether the nuclear or radiological emergency occurs within or beyond national borders. These preparations shall include the actions to be taken both in and after an emergency.

	Germany

The aspect of mobilization of emergency response forces should be addressed in related safety guide GS-G-2.1 to concretize aspects related to the requirement GS-R-2 para 3.2 “... have the necessary resources... ”. Due to the level of detail this aspect should not be addressed within the safety requirements itself.


	Review the existing guidance GS-G-2.1.

	Lesson Learned 

56.3
	Source:

Fact Finding missions report

pp 118

Japan Report lesson 18
(See also lessons A1.2 and 58.1)
	Lesson:

The Fact Finding Mission concluded that Japan has established a concise and well organized nuclear emergency preparedness and response system.  The legal background of the nuclear emergency preparedness and response system is sound, the responsibilities clearly defined.

Japan Report lesson 18

(18) Clarification of the allotment of roles between central and local organizations
	Expected requirement:

The adoption of legislation that allocates clearly the responsibilities, including the identification of a national coordinating authority.

The establishment of arrangements for preparedness and response for any practice or source that could necessitate an emergency intervention, and the integration of such arrangements with those of other response organizations.
	Conclusion of the review:

This is covered in:

GS-R-2 para 3.3  It is presumed that the State will have determined in advance the allocation of responsibilities for the management of interventions in emergency exposure situations between the regulatory body, national and local response organizations and operators.
and

GS-R-2 para 3.4.  Jurisdictions of the various orders and levels of government may be laid out in substantially different ways between States. Likewise, the authorities of the various organizations that could be involved in emergency response may be allocated in substantially different ways. In this Safety Requirements publication a generic approach to the management of a nuclear or radiological emergency is therefore adopted: in many cases requirements are stated without being assigned as responsibilities of a particular organization. Legislation shall be adopted to allocate clearly the responsibilities for preparedness and response for a nuclear or radiological emergency and for meeting the requirements established in this Safety Requirements publication. This shall include establishing or identifying an existing governmental body or organization to act as a national co-ordinating authority whose function, among others, is to co-ordinate the assessment of the threats within the State (see paras 3.13–3.20) and to co-ordinate the resolution of differences and incompatible arrangements between the various response organizations. This authority shall ensure that the functions and responsibilities of operators and response organizations as specified in these requirements are clearly assigned and are understood by all response organizations, and that arrangements are in place for achieving and enforcing compliance with the requirements.


	
	OK with the conclusion from the Secretariat


	57
	Preparations at local, national levels and at the international level
	GSR Part 7 GS-R-2
	Requirement 1: Basic responsibilities
	Adequate preparations shall be established and maintained at local and national levels and, where agreed between States, at the international level to respond to [nuclear or radiological] emergencies.” “It is presumed that the State will have determined in advance the allocation of responsibilities for the management of interventions in emergency exposure situations between the [regulatory body], national and local [response organizations] and [operators].”
	
	

	Lesson Learned 

57.1
	Source:

Fact Finding missions report

pp 17
	Lesson:

Lesson 11 of the Fact Finding Mission refers to the use of the IAEA Safety Requirements (such as GS-R-2) and related guides on threat categorisation, event classification and countermeasures, as well as Operational Intervention Levels could make the off-site emergency preparedness and response even more effective in particular circumstances.
	Expected requirement:

Member States should implement IAEA Requirements on Preparedness and Response for a Nuclear or Radiological Emergency.


	Conclusion of the review:

This is covered by

GS-R-2 para 3.1

Despite all the precautions that are taken in the design and operation of nuclear facilities and the conduct of nuclear activities, there remains a possibility that a failure, an intentional act or an accident may give rise to a nuclear or radiological emergency. In some cases, this may give rise to exposure or the release of radioactive materials within facilities and/or into the public domain, which may necessitate emergency response actions. Such emergencies may include transport accidents. Adequate preparations shall be established and maintained at local and national levels and, where agreed between States, at the international level to respond to nuclear or radiological emergencies.
There is need for additional wording to emphasise the need for Member States to take up this IAEA Guidance.

Suggested wording on new requirement in GS-R-2:

57.1   It is essential that Member States with threat category I or II facilities implement this guidance to ensure the effectiveness of the off-site emergency preparedness and response.    
	France

Superfluous. It is expected that Members States will implement all IAEA safety standards (at least the requirements)….

Japan

The proposal looks an overarching requirement for all requirement documents. It would be better to address the proposed text in FOREWORD.
USA

We do not agree with the approach.  The meaning of “emphasized requirement” is unclear.
	No need for additional requirement

	Lesson Learned 

57.2
	Source:

Fact Finding missions report

pp122
	Lesson:

Use of a nuclear emergency planning system as suggested by the respective IAEA requirements, guides and technical documents may further enhance the capabilities of the emergency preparedness and response organizations in Japan.
	Expected requirement:

Member States should implement IAEA Requirements on Preparedness and Response for a Nuclear or Radiological Emergency.


	Conclusion of the review:

This is covered by

GS-R-2 para 3.1

Despite all the precautions that are taken in the design and operation of nuclear facilities and the conduct of nuclear activities, there remains a possibility that a failure, an intentional act or an accident may give rise to a nuclear or radiological emergency. In some cases, this may give rise to exposure or the release of radioactive materials within facilities and/or into the public domain, which may necessitate emergency response actions. Such emergencies may include transport accidents. Adequate preparations shall be established and maintained at local and national levels and, where agreed between States, at the international level to respond to nuclear or radiological emergencies.
There is need for additional wording to emphasise the need for Member States to take up this IAEA Guidance.

Suggested wording on new requirement as 57.1 above:


	France

Superfluous. It is expected that Members States will implement all IAEA safety standards (at least the requirements)….
	No need for additional requirement

	58
	Co-ordination of and plans for emergency response for infrastructure
	GSR Part 7 GS-R-2
	Requirement 18: Co-ordination of emergency response for infrastructure
	Arrangements for the co-ordination of emergency response and protocols for operational interfaces between operators and local, regional and national governments shall be developed, as applicable.


	
	

	
	
	GSR Part 7 GS-R-2
	Requirement 19: Plans and procedures for infrastructure
	Plans or other arrangements shall be made for co-ordinating the national response to the range of potential nuclear and radiological emergencies.
	
	

	
	
	GSR Part 7 GS-R-2
	Requirement 20: Logistical support and facilities for infrastructure
	Adequate tools, instruments, supplies, equipment, communication systems, facilities and documentation (such as procedures, checklists, telephone numbers and manuals) shall be provided for performing the functions specified
	
	

	
	
	GSR Part 7 GS-R-2
	Requirement 22: Quality assurance programme for infrastructure
	The operator of a facility, practice or source in threat category I, II, III or IV and the off-site response organizations shall establish a quality assurance programme, in accordance with international standards
	
	

	Lesson Learned 

58.1
	Source:

Report from Japan

pp 38

Japan Report Lesson 23
(See also lessons 56.2, 59.2 and 65.1)
Japan Report lesson 18
(See also lessons A1.2 and 56.3)
	Lesson:

Japan Report Lesson 23 Reinforcement of safety regulatory bodies.  It was not clear who has the primary responsibility for ensuring citizen’s safety in an emergency.  The existing organizations and structures made mobilization of capabilities difficult to promptly respond to such a large-scale nuclear accident

Japan Report lesson 18

(18) Clarification of the allotment of roles between central and local organizations
	Expected requirement:

The coordination of arrangements for response to a radiation emergency with the arrangements for response to conventional emergencies and 

the adoption of appropriate management arrangements to meet the timescales for response throughout the emergency.

	Conclusion of the review:

This is covered by

GS-R-2 para 3.11. The national co-ordinating authority and the response organizations shall ensure that the arrangements for response to a nuclear or radiological emergency are co-ordinated with the arrangements for response to conventional emergencies. The regulatory body shall ensure that the co-ordinated arrangements are implemented adequately by the operators.

and

GS-R-2 para  3.12. In the event of a nuclear or radiological emergency the time available for decision making and for implementing an effective strategy for response may be short. It is therefore important that an appropriate management system be used. All organizations that may be involved in the response to a nuclear or radiological emergency shall ensure that appropriate management arrangements are adopted to meet the timescales for response throughout the emergency. Where appropriate, the management system shall be consistent with that used by other response organizations in order to ensure a timely, effective and co-ordinated response
	
	OK with the conclusion from the Secretariat


	59
	Response authority
	GSR Part 7 GS-R-2
	Requirement xx

Response authority
	The emergency arrangements shall include the clear allocation of responsibilities, authorities and arrangements for co-ordination in all phases of the response. These arrangements shall include: ensuring that for each response organization a single position has the authority and responsibility to direct its response actions; clearly assigning the responsibility for the co-ordination of the entire response and for the resolution of conflicts between response organization; assigning to an on-site position the authority and responsibility for notifying the appropriate organization(s) of an emergency and taking immediate on-site actions; and assigning to an on-site position the responsibility for directing the entire on-site response (GS-R-2 para.   5.4).


	
	

	Lesson Learned 

59.1
	Source:

Report from Japan

pp  39 


	Lesson:

Japan Report Lesson 24.  The Japanese Government will review and improve the legal structures of nuclear safety and nuclear emergency preparedness and response, and related criteria and guidelines.
	Expected requirement:

The establishment by acts, legal codes or statutes, of the authority for the arrangements for preparedness and response

	Conclusion of the review:

This is covered by

GS-R-2 para 5.2. The authority for developing, maintaining and regulating (see para. 3.9) arrangements for preparedness and response for a nuclear or radiological emergency shall be established by means of acts, legal codes or statutes.
	
	OK with the conclusion from the Secretariat


	Lesson Learned 

59.2
	Source:

Report from Japan

pp 38 

Japan Report Lesson 23
(See also lessons 56.2, 58.1 and 65.1)

	Lesson:

Japan Report Lesson 23 

 It was not clear who has the primary responsibility for ensuring citizen’s safety in an emergency.  The existing organizations and structures made mobilization of capabilities difficult to promptly respond to such a large-scale nuclear accident
	Expected requirement:

The documentation of the roles, functions, authorities and responsibilities of all those involved,   the allocation of responsibilities, authorities and arrangements for coordination, and  the specification in the emergency plans of the arrangements for delegation and/or transfer of authority.
	Conclusion of the review:

This is covered by

GS-R-2 para  5.3. All the operating organizations and local and national organizations involved in the performance of the functions specified in Section 4, or in support of their performance, shall document their own roles, functions, authorities and responsibilities in an emergency response and assent to the authorities, roles and responsibilities of other response organizations. Typically this is documented as part of the appropriate national and local emergency response plans. Conflicting roles and responsibilities shall be resolved as part of the planning process or by the national co​ordinating authority (see para. 3.4).

GS-R-2 para  5.4. The emergency arrangements shall include the clear allocation of responsibilities, authorities and arrangements for co-ordination in all phases of the response. These arrangements shall include: ensuring that for each response organization a single position has the authority and responsibility to direct its response actions; clearly assigning the responsibility for the co-ordination of the entire response and for the resolution of conflicts between response organizations72; assigning to an on-site position the authority and responsibility for notifying the appropriate organization(s) of an emergency and taking immediate on-site actions; and assigning to an on-site position the responsibility for directing the entire on-site response73 (see paras 4.7–4.10).

GS-R-2 para  5.5. The arrangements for the delegation and/or transfer of authority shall be clearly specified in the relevant emergency plans, together with arrangements for notifying all the appropriate parties of the transfer.


	
	OK with the conclusion from the Secretariat


	60
	Organization
	GSR Part 7 GS-R-2
	Requirement xx

Organization
	Sufficient numbers of qualified personnel shall be available at all times in order that appropriate positions can be promptly staffed as necessary following the declaration and notification of a nuclear or radiological emergency.(GS-R-2 Para. 5.9)
	
	

	Lesson Learned 

60.1
	Source:

Report from Japan

pp  39 


	Lesson:

Japan Report Lesson 25.  The Japanese Government will enhance resource development in the activities of nuclear operators and regulatory organizations along with focussing on education of nuclear safety, nuclear emergency preparedness and response, crisis management and radiation medicine at educational organizations
	Expected requirement:

The availability of a sufficient number of qualified personnel at all times.
	Conclusion of the review:

This is covered by

GS-R-2 para 5.9. Sufficient numbers of qualified personnel shall be available at all times in order that appropriate positions can be promptly staffed as necessary following the declaration and notification of a nuclear or radiological emergency.


	France

The requirement might however be understood as focusing on initial response, not on long-term response…

It might be added :

“Sufficient number of qualified personnel shall be available in the long term to staff the various positions needed to implement the mitigation measures.”


	OK to consider the French proposal

 “Sufficient number of qualified personnel shall be available in the long term to staff the various positions needed to implement the mitigation measures.”

Supported by the RASSC comments from Japan

	61
	Training, drills and exercises
	GSR Part 7 GS-R-2
	Requirement 21: Training, drills and exercises for infrastructure
	The operator and the response organizations shall identify the knowledge, skills and abilities necessary to be able to perform the functions specified

Exercise programmes shall be conducted to ensure that all specified functions required to be performed for emergency response and all organizational interfaces for facilities in threat category I, II or III and the national level programmes for threat category IV or V are tested at suitable intervals (GS-R-2  Para. 5.33) 


	
	

	Lesson Learned 

61.1
	Source:

Fact Finding missions report

pp18

Fact Finding missions report

pp126
	Lesson:

Lesson 15 of the Fact Finding Mission refers to the need for exercises and drills for on-site workers and external responders

Exercises and drills assuming multiple catastrophe situations should be included into the emergency exercise programme at sites potentially affected by such events.
	Expected requirement:

The participation of staff responsible for critical response functions in training exercises or drills;

The training of external responders in on-site response and their participation in exercises.


	Conclusion of the review:

First part on training and exercising staff covered by

GS-R-2 para 5.34

The staff responsible for critical response functions for a facility in threat category I, II or III shall participate in a training exercise or drill at least once every year. For facilities, practices or jurisdictions in threat category IV or V the staff responsible for critical response functions shall participate in training exercises or drills on an appropriate schedule.
The second part on training and exercising of external responders for on-site response is not captured.

There is need for an additional requirement on the training and exercising of external responders in on-site response.

Suggested wording on new requirement in GS-R-2:

61.1 For facilities in threat category I or II, exercises and drills for on-site workers and external responders shall be conducted at least once every year in establishing effective on-site radiological protection in a severe accident condition.
See also lesson 47.2
	France

5.31 and 5.33 should also be referenced:

“5.31. The operator and the response organizations shall identify the knowledge, skills and abilities necessary to be able to perform the functions specified in Section 4. The operator and the response organizations shall make arrangements for the selection of

personnel and for training to ensure that the personnel have the requisite knowledge, skills, abilities, equipment, and procedures and other arrangements to perform their assigned response functions. The arrangements shall include ongoing refresher training on an appropriate schedule and arrangements for ensuring that personnel assigned to positions with responsibilities for emergency response undergo the specified training.”

“5.33  Exercise programmes shall be conducted to ensure that all specified functions required to be performed for emergency response and all organizational interfaces for facilities in threat category I, II or III and the national level programmes for threat category IV or V are tested at suitable intervals. These programmes shall include the participation in some exercises of as many as possible of the organizations concerned.”

Adding a new requirement might not be useful …

USA

The new requirement is too prescriptive (every year) and misses the point of the lesson learned.
UK comment IR-2

Emergency plans (and guidance for this) should be tested against the learning points from the Fukushima accident.  The plans should cater for widespread and long-lasting emergencies.  
UK comment IR-5

The programme of emergency exercises needs to cater for long-term severe accidents
	No new requirement needed. Review existing guidance.

	Lesson Learned 

61.2
	Source:

Report from Japan

pp  34 

Japan Report Lesson 13
	Lesson:

Japan Report Lesson 13. Enhancement of training responding to severe accident.  Effective training to respond to accident restoration at nuclear power plants and adequately work and communicate with relevant organizations in the wake of severe accidents was not sufficiently implemented up to now.  Adequate training could have prevented these problems in advance.
	Expected requirement:

Emergency response personnel should be adequately trained beforehand.


	Conclusion of the review:

This is  covered by

GS-R-2 para 5.33. Exercise programmes shall be conducted to ensure that all specified functions required to be performed for emergency response and all organizational interfaces for facilities in threat category I, II or III and the national level programmes for threat category IV or V are tested at suitable intervals. These programmes shall include the participation in some exercises of as many as possible of the organizations concerned. The exercises shall be systematically evaluated and some exercises shall be evaluated by the regulatory body. The programme shall be subject to review and updating in the light of experience gained (see paras 3.8, 3.16, 5.37 and 5.39 for further requirements in relation to exercises).

See also lesson 47.2
	France

§5.31 should also be added as a reference.

“5.31. The operator and the response organizations shall identify the knowledge, skills and abilities necessary to be able to perform the functions specified in Section 4. The operator and the response organizations shall make arrangements for the selection of

personnel and for training to ensure that the personnel have the requisite knowledge, skills, abilities, equipment, and procedures and other arrangements to perform their assigned response functions. The arrangements shall include ongoing refresher training on an appropriate schedule and arrangements for ensuring that personnel assigned to positions with responsibilities for emergency response undergo the specified training.”
	OK with the Secretariat’s proposal and a reference to 

§5.31 should also be added 



	62
	Assessment of threats
	GSR Part 7 GS-R-2
	Requirement 2: Assessment of threats
	In designing a threat category I, II or III facility, comprehensive safety analysis is carried out to identify all sources of exposure and to evaluate radiation doses that could be received by workers at the [facility] and the public, as well as potential effects on the environment

In a threat assessment facilities, sources, practices, on-site areas, off-site areas and locations shall be identified for which a nuclear or radiological emergency could warrant:

(a)
Precautionary  urgent protective actions to prevent severe deterministic health effects by keeping doses below those for which intervention would be expected to be undertaken under any circumstances ,  ;

(b)
Urgent protective actions to prevent stochastic effects to the extent practicable by averting doses, in accordance with international standards ;

(c)
Agricultural countermeasures, countermeasures to ingestion and longer term protective measures, in accordance with international standards10; or

(d)
Protection for the workers responding (undertaking an intervention), in accordance with international standards .(GS-R-2 Para 3.17)


	
	

	Lesson Learned 

62.1
	Source:

Fact Finding missions report

pp 120
	Lesson:

The Fact Finding Mission Lesson Learned.  Use of IAEA guidance on threat categorisation, event classification and countermeasures could make the off-site emergency preparedness and response in Japan still more effective.
	Expected requirement:

Member States should implement IAEA Requirements on Preparedness and Response for a Nuclear or Radiological Emergency.


	Conclusion of the review:

This is covered in:

GS-R-2 para 3.17  In a threat assessment, facilities, sources, practices, on-site areas, off-site areas and locations shall be identified for which a nuclear or radiological emergency could warrant:

(a) Precautionary urgent protective action to prevent severe deterministic health effects by keeping doses below those for which intervention would be expected to be undertaken under any circumstances 

(b) Urgent protective action to prevent stochastic effects to the extent practicable by averting doses, in accordance with international standards;

(c) Agricultural countermeasures, countermeasures to ingestion and longer term protective measures, in accordance with international standards; or

(d) Protection for the workers responding (undertaking an intervention), in accordance with international standards.


	
	OK with the conclusion from the Secretariat


	63
	Protection strategies justified and optimized at the planning stage
	GSR Part 3 GOV/2011/42
	Requirement 44: Preparedness and response to an emergency
	The government shall ensure that protection strategies are developed, justified and optimized at the planning stage, and that emergency response is undertaken through their timely implementation.
	
	

	Lesson Learned 

63.1
	Source:

Report from Japan

pp 38   

Japan Report Lesson 22
(See also lesson 74.1)

	Lesson:

Japan Report Lesson 22. Guidelines of the ICRP and IAEA, which have not been used before the accident, were decided to be used when establishing Deliberate Evacuation Area and Emergency Prepared Area.  The Japanese Government will make much more efforts to clearly define the evacuation areas and guidelines of radiological protection in nuclear emergency.
	Expected requirement:

The establishment of optimized national intervention levels in planning and preparedness.


	Conclusion of the review:

This is covered in:

GS-R-2 para  4.45. Optimized national intervention levels for taking urgent protective actions shall be established that are in accordance with international standards, modified to take account of local and national conditions, such as: (a)  the individual and collective [doses] to be averted by the intervention; and (b)  the radiological and non-radiological health risks and the financial and social costs and benefits associated with the intervention.
	
	OK with the conclusion from the Secretariat


	64
	Transition from an emergency exposure

situation to an existing exposure situation
	GSR Part 3 GOV/2011/42
	Requirement 46: Arrangements for the  transition from an emergency exposure

situation to an existing exposure situation
	The government shall ensure that arrangements are in place and are implemented as appropriate for the transition from an emergency exposure situation to an existing exposure situation.


	
	

	Lesson Learned 

64.1
	Source:

Report from Japan

pp 2    


	Lesson:

The Japanese Government has established the “Investigation Committee on the Accidents at the Fukushima Nuclear Power Station of TEPCO in order to provide an overall investigation of the utility of countermeasures being taken against the accident that has occurred in Fukushima NPS.  Japan intends to exert all its power to properly tackle the investigation and analysis of this accident, and to continue to provide those outcomes to both the IAEA and to the world as a whole. 
	Expected 
The planning of the transition from emergency phase to long term recovery operations and the resumption of normal social and economic activity, the establishment of arrangements for transition from the emergency phase to routine long term operations and   the establishment of a formal process for cancelling restrictions and other arrangements.


	Conclusion of the review:

This is covered in:

GS-R-2 para  4.97. The transition from the emergency phase to long term recovery operations and the resumption of normal social and economic activity shall be planned and made in an orderly manner and in accordance with international standards and guidance.

GS-R-2 para  4.98. Once the emergency phase of an intervention has ended, workers undertaking recovery operations, such as repairs to plant and buildings, the recovery of sources, waste disposal or decontamination of the site and surrounding area, shall be subject to the full system of detailed requirements for occupational exposure.  All such work shall be carefully planned.

 GS-R-2 para 4.99. Arrangements shall be established for the transition from emergency phase operations to routine long term recovery operations. This process shall include: the definition of the roles and functions of organizations; methods of transferring information; methods of assessing radiological and non-radiological consequences; and methods of modifying the actions taken to mitigate the radiological and non-radiological consequences of the nuclear or radiological emergency.

GS-R-2 para 4.100. Decisions to cancel restrictions and other arrangements imposed in response to a nuclear or radiological emergency shall be made by a formal process that is in accordance with international guidance. The regulatory body shall provide any necessary input to the intervention process. Such input may be advice to the government or regulatory control of intervention activities. Principles and criteria for intervention actions shall be established and the regulatory body shall provide any necessary advice in this regard. This process shall include public consultation. The process shall also provide for exceptions from compliance with national regulations and international standards, where justified.


	France

What is the link between the lesson learned and the expectation ????
	OK with the conclusion from the Secretariat
RASSC comment:

The issue of the transition from the emergency situation to the existing situation and the fact that we may have a conjunction of these two situations could be addressed in the BSS.

	65
	General functional requirement for emergency preparedness and response
	GSR Part 7 GS-R-2
	Requirement 3: General functional requirement
	The requirements for response apply in the event of a nuclear or radiological emergency. The response requirements must be met to achieve the practical goals of emergency response. In order to ensure that there is a capability to meet the response requirements, the requirements for preparedness apply as part of the planning and preparation process. If no threat category is indicated, the requirements apply to all threat categories.
	
	

	Lesson Learned 

65.1
	Source:

Report from Japan

pp 38 
Japan Report Lesson 23 
(See also lessons 56.2, 58.1 and 59.2)

	Lesson:

Japan Report Lesson 23 

 It was not clear who has the primary responsibility for ensuring citizen’s safety in an emergency.  The existing organizations and structures made mobilization of capabilities difficult to promptly respond to such a large-scale nuclear accident.
	Expected

The execution of prompt on-site response, the effective management of the off-site response, coordinated with the on-site response, the coordination of the response between all responding organizations, the appraisal of the information necessary for decision making on the allocation of resources throughout the emergency, clear definition in the transition from normal to emergency operations, the arrangements for integration of the response at the national and local level with those for response to conventional emergencies, the arrangements for a command and control system and the arrangements for coordinating the response between the response organizations and jurisdictions affected. 


	Conclusion of the review:  This is covered in:

GS-R-2 para  4.2. The on-site emergency response shall be promptly executed and managed without impairing the performance of the continuing operational safety functions.

GS-R-2 para  4.3. The off-site emergency response shall be effectively managed and co-ordinated with the on-site response.

GS-R-2 para  4.4. The emergency response shall be co-ordinated between all responding organizations.

GS-R-2 para  4.5. Information necessary for making decisions on the allocation of resources shall be appraised throughout the emergency.

GS-R-2 para  4.6. For facilities in threat category I or II jurisdictions and response organizations (including other States) that fall within the precautionary action zone or the urgent protective action planning zone (see para. 4.48) shall co-ordinate their emergency responses and shall provide mutual support.

GS-R-2 para  4.7. For facilities in threat category I, II or III the transition from normal to emergency operations shall be clearly defined and shall be effectively made without jeopardizing safety. The responsibilities of everyone who would be on the site in an emergency shall be designated as part of the transition. It shall be ensured that the transition to the emergency response and the performance of initial response actions do not impair the ability of the operational staff (such as the control room staff) to follow the procedures needed for safe operations and for taking mitigatory actions.

GS-R-2 para  4.8. For facilities in threat category I or II arrangements shall be made to co​ordinate the emergency responses of all the off-site response organizations with the on-site response.

GS-R-2 para 4.9. Arrangements for a nuclear or radiological emergency shall be integrated with arrangements at the national and local level for response to conventional emergencies.

GS-R-2 para 4.10. Arrangements shall be made for the implementation of a command and control system for the response to a nuclear or radiological emergency. This shall include arrangements for co-ordinating activities, for developing strategies and for resolving disputes between the response organizations concerning functions, responsibilities, authorities, the allocation of resources and priorities. In addition, arrangements shall be made for obtaining and assessing the information necessary in order to allocate resources for all response organizations. 

GS-R-2 para 4.11. For facilities in threat category I or II arrangements shall be made for co​ordinating the response to a nuclear or radiological emergency between the response organizations and jurisdictions (including other States) that fall within the precautionary action zone or the urgent protective action planning zone (see para. 4.48) 
	
	OK with the conclusion from the Secretariat


	66
	Emergency management
	GSR Part 7 GS-R-2
	Requirement 4: Establishing emergency management and operations
	The on-site emergency response shall be promptly executed and managed without impairing the performance of the continuing operational safety functions. For facilities the transition from normal to emergency operations shall be clearly defined and shall be effectively made without jeopardizing safety.

The off-site emergency response shall be effectively managed and co-ordinated with the on-site response. (GS-R-2 para 4.3) 


	
	

	Lesson Learned 

66.1
	Source:

Report from Japan

pp 31      


	Lesson:

Japan Report Lesson 5.

The accident management measures are basically regarded as voluntary efforts by operators, not legal requirements and so the development of these measures lacked strictness.  Moreover, the guideline of accident management has not been reviewed since its development in 1992, and has not been strengthened and improved.

Japan Report Lesson (15) Central control of emergency supplies and setting up of rescue teams
	Expected

The execution of prompt on-site response, the effective management of the off-site response, coordinated with the on-site response, the coordination of the response between all responding organizations, and clear definition in the transition from normal to emergency operations.  


	Conclusion of the review:  This is covered in:

GS-R-2 para  4.2. The on-site emergency response shall be promptly executed and managed without impairing the performance of the continuing operational safety functions. GS-R-2 para  4.3. The off-site emergency response shall be effectively managed and co-ordinated with the on-site response. 

GS-R-2 para  4.4. The emergency response shall be co-ordinated between all responding organizations. 

GS-R-2 para  4.7. For facilities in threat category I, II or III the transition from normal to emergency operations shall be clearly defined and shall be effectively made without jeopardizing safety. The responsibilities of everyone who would be on the site in an emergency shall be designated as part of the transition. It shall be ensured that the transition to the emergency response and the performance of initial response actions do not impair the ability of the operational staff (such as the control room staff) to follow the procedures needed for safe operations and for taking mitigatory actions. 

GS-R-2 para  4.8. For facilities in threat category I or II arrangements shall be made to co​ordinate the emergency responses of all the off-site response organizations with the on-site response. 

GS-R-2 para 4.39. For facilities in threat category I, II or III arrangements shall be made for mitigatory actions by the operator to prevent an escalation of the threat, to return the facility to a safe and stable state, to reduce the potential for releases of radioactive material or exposures and to mitigate the consequences of any actual releases or exposures. These arrangements shall take into account the following aspects of the response to mitigate the consequences of a nuclear or radiological emergency: the operational actions necessary; the operational information needs; the workload and conditions of the operational staff (such as in the control room); the responder actions necessary in the facility; the conditions in the facility in which responder actions are necessary; and the response of the personnel, instrumentation and systems of the facility under emergency conditions. Arrangements shall include emergency operating procedures and guidance for the operator on mitigatory actions for severe conditions, for the full range of postulated emergencies, including accidents beyond the design basis.

GS-R-2 para 4.40. For facilities in threat category I, II or III arrangements shall be made to provide technical assistance to the operational staff. Teams for mitigating the consequences of an emergency (damage control, fire fighting) shall be available and shall be prepared to perform actions in the facility. “Any equipment necessary in... response and recovery... shall be placed at the most suitable location to ensure its ready availability at the time of need and to allow human access [to it] in the anticipated [emergency conditions or] environmental conditions.” The personnel directing mitigatory actions shall be provided with an operating environment, information and technical assistance that allows them to take effective action to mitigate the consequences of the emergency. Arrangements shall be made to obtain support promptly from police, medical and fire fighting services off the site. Off-site support personnel shall be afforded prompt access to the facility and shall be informed of on-site conditions and the necessary protective actions.
	
	OK with the conclusion from the Secretariat


	67
	Identifying, notifying and activating
	GSR Part 7 GS-R-2
	Requirement 5: Identifying, notifying and activating
	When circumstances necessitate an emergency response, operators shall promptly determine the appropriate emergency class or the level of emergency response and shall initiate the appropriate on-site actions. The operator shall notify and provide updated information, as appropriate, to the off-site notification point.

Upon notification, the off-site response organizations shall promptly initiate the pre-planned and co-ordinated response appropriate to the emergency class or the level of emergency. .(GS-R-2 Para 4.13)


	
	

	Lesson Learned 

67.1
	Source:

Report from Japan

pp 17      


	Lesson:

At 15.42 on March 11, 2011 TEPCO notified the government that all AC power was lost in Units 1-5.

At 16.45 on the same day TEPCO recognized the inability of water injection by the emergency core cooling system in Units 1 and 2 and notified the government of a State of Emergency.

At 19.03 on the same day, The Prime Minister declared the state of nuclear emergency and established the Nuclear Emergency Response HQ and the Local Emergency Response HQ
	Expected

The prompt determination by operators of the appropriate class or level of response and the initiation of on-site actions; the notification and provision of updated information to the off-site notification point the prompt notification by the off-site notification point of all appropriate off-site response organizations and the prompt initiation by the off-site response organizations of the appropriate pre-planned response.


	Conclusion of the review:  This is covered in: 

GS-R-2 para 4.12. When circumstances necessitate an emergency response, operators shall promptly determine the appropriate emergency class (see para. 4.19) or the level of emergency response and shall initiate the appropriate on-site actions. The operator shall notify and provide updated information, as appropriate, to the off-site notification point. 

GS-R-2 para   4.13. Upon notification of a nuclear or radiological emergency warranting an off-site response, the off-site notification point shall promptly notify all appropriate off-site response organizations.  Upon notification, the off-site response organizations shall promptly initiate the pre-planned and co-ordinated response appropriate to the emergency class or the level of emergency. 

GS-R-2 para 4.19. The operator of a facility or practice in threat category I, II, III or IV shall make arrangements for the prompt identification of an actual or potential nuclear or radiological emergency and determination of the appropriate level of response. This shall include a system for classifying all potential nuclear and radiological emergencies that warrant an emergency intervention to protect workers and the  public, in accordance with international standards, which covers emergencies of the following types at facilities (1–4) and other emergencies such as (5) below: 

1. General emergencies at facilities in threat category I or II involving an actual, or substantial risk of, release of radioactive material or radiation exposure23 that warrants taking urgent protective actions off the site. Upon declaration of this class of emergency, actions shall be promptly taken to mitigate the consequences and to protect people on the site and within the precautionary action zone and urgent protective action planning zone (see para. 4.48), as appropriate. 

2. Site area emergencies at facilities in threat category I or II involving a major decrease in the level of protection for those on the site and near the facility. Upon declaration of this class of emergency, actions shall be promptly taken to mitigate the consequences, to protect people on the site and to make preparations to take protective actions off the site if this becomes necessary. 

3. Facility emergencies at facilities in threat category I, II or III involving a major decrease in the level of protection for people on the site. Upon declaration of this class of emergency, actions shall be promptly taken to mitigate the consequences and to protect people on the site. Emergencies in this class can never give rise to an off-site threat. 

4. Alerts at facilities in threat category I, II or III involving an uncertain or significant decrease in the level of protection for the public or people on the site. Upon declaration of this class of emergency, actions shall be promptly taken to assess and mitigate the consequences and to increase the readiness of the on-site and off-site response organizations, as appropriate.

5. Other emergencies such as an uncontrolled source emergency involving the loss, theft or lack of control of a dangerous source, including the re-entry of a satellite containing such a source.
	
	OK with the conclusion from the Secretariat


	Lesson Learned 

67.2
	Source:

Report from Japan

pp 17      


	Lesson:

The Prime Minister, the Director-General of the Nuclear Emergency Response HQ determined the evacuation area and the stay-in house area according to the judgement of the possibility of discharging radioactive materials, and instructed Fukushima Prefecture and relevant cities, towns and villages to follow this decision.  Afterwards, according to the escalation of events the evacuation area and stay-in house area were expanded.
	Expected

The prompt initiation of response upon declaration of a particular class of emergency at a facility or practice in threat category I, II, III or IV, and the definition of responsibilities and initial response actions of all response organizations.

	Conclusion of the review:  This is covered in:

GS-R-2 para   4.19. The operator of a facility or practice in threat category I, II, III or IV shall make arrangements for the prompt identification of an actual or potential nuclear or radiological emergency and determination of the appropriate level of response. This shall include a system for classifying all potential nuclear and radiological emergencies that warrant an emergency intervention to protect workers and the public, in accordance with international standards. 

and

GS-R-2 para 4.25. Declaration of a particular class of emergency at a facility or practice in threat category I, II, III or IV shall promptly initiate the appropriate level of co-ordinated and pre-planned emergency response on and off the site. The responsibilities and initial response actions of all response organizations shall be defined for each class of emergency.
	France

§4.66, 4.68, 5.4 and 5.10  should also be referenced

“4.66. The magnitude and likely development of hazardous conditions shall be appraised initially and throughout the emergency in order to identify new hazards promptly and to refine the strategy for response.”

“4.68. Information about emergency conditions, emergency assessments and the protective actions recommended and taken shall be promptly made available to all

relevant response organizations throughout the period of the emergency.”

“5.4. The emergency arrangements shall include the clear allocation of responsibilities, authorities and arrangements for co-ordination in all phases of the response. These arrangements shall include: ensuring that for each response organization a single position has the authority and responsibility to direct its response actions; clearly assigning the responsibility for the co-ordination of the entire response and for the resolution of conflicts between response organizations; assigning to an on-site position the authority and responsibility for notifying the appropriate organization(s) of an emergency and taking immediate on-site actions; and assigning to an on-site position the responsibility for directing the entire on-site

response.”

“5.10. Arrangements for the co-ordination of emergency response and protocols for operational interfaces between operators and local, regional and national governments shall be developed, as applicable. These arrangements shall include the organizations responsible for emergency services and for response to conventional emergencies. The arrangements shall be clearly documented and this documentation shall be made available to all relevant parties.”


	OK with the conclusion from the Secretariat
Reference to 

§4.66, 4.68, 5.4 and 5.10 to be added



	68
	Emergency control centre
	SSR 2.1 GOV/2011/43
	Requirement 67:  Emergency control centre
	An on-site emergency control centre, separate from both the plant control room and the supplementary control room, shall be provided from which an emergency response can be directed at the nuclear power plant.
	
	

	Lesson Learned 

68.1
	Source:

Fact Finding missions report

pp 16

Japan Report lesson 21
	Lesson:

Lesson 4 of the Fact Finding Mission refers to the need for on-site seismically robust, suitably shielded, ventilated and well equipped building to house the Emergency Response Centre.  The EOC will require sufficient provisions and must be sized to maintain the welfare and radiological protection of workers needed to manage the accident. 

Japan Report lesson (21) Accurate understanding and prediction of the effect of released radioactive materials
	Expected requirement:

The need for robust, protected and well provisioned EOC to protect and maintain workers managing the accident.

	Conclusion of the review:

Partially covered by:

GS-R-2 para 5.26.

For facilities in threat category I or II emergency facilities shall be designated where the following will be performed in the different phases of the response: the co​ordination of on-site response actions; the co-ordination of local off-site response actions (radiological and conventional); the co-ordination of national response actions; co-ordination of public information; and co-ordination of off-site monitoring and assessment. Several of these activities may be performed at a single centre and the location may change in the different phases of the response. These emergency facilities shall be suitably located and/or protected so as to enable the exposure of emergency workers to be managed in accordance with international standards.

and

GS-R-2 para 5.27.

For facilities in threat category I, an “on-site emergency control centre, separated from the facility control room, shall be provided to serve as a meeting place for the emergency staff who will operate from there in the event of an emergency. Information about important facility parameters and radiological conditions in the facility and its immediate surroundings should be available there. The room should provide means of communication with the control room, the supplementary control room and other important points in the facility, and with the on-site and off-site emergency response organizations. Appropriate measures shall be taken to protect the occupants for a protracted time against hazards resulting from a severe accident.” 

There is need for an additional wording to para GS-R-2 para 5.7 or a new para immediately following it.

Suggested wording on new requirement in GS-R-2:

68.1 Facilities in threat category I or II should have adequate on-site and off-site seismically robust, suitably shielded, ventilated and well equipped Emergency Operations Centre and other facilities needed to respond on site and coordinate with the off-site response to a severe emergency.  

See also lessons 46.3 and 46.4

	France

It seems that current requirements needs only a slight modification to incorporate not only workers protection but protection of the facility.

5.26 “…These emergency facilities shall be suitably located and designed to resist to the accident conditions at the facility and to the event (external hazards..) generating it, and/or protected so as to enable the exposure of emergency workers to be managed in accordance with international standards.”

“5.27…. Appropriate measures shall be taken to protect the occupants for a protracted time against hazards resulting from a severe accident as well as events that induced this severe accident.” 

Japan

Clarification of the proposed contents is appreciated. 

The roles of on-site EOC and of off-site EOC are not clear.
USA

The new requirement needs to use terminology consistent with SSR 2/1.  
UK comment FR-6

There needs to be effective processes and systems so that those coordinating the off-site emergency response following a major accident have realistic and up-to-date information on likely radioactive consequences and possible escalations thereof.


	OK with the proposal from France and clarify the role of on-site and off-site EOC



	Lesson Learned 

68.2
	Source:

Fact Finding missions report

pp 17
	Lesson:

Lesson 5 of the Fact Finding Mission refers to the need that EOCs should have available as far as practicable essential safety related parameter based on hardened instrumentation and lines such as coolant levels, containment status, pressure, etc., and have sufficient secure communication lines to control rooms and other places on-site and off-site. 

Japan Report lesson 18

(18) Clarification of the allotment of roles between central and local organizations

In the initial stages of the accident, communication and cooperation between the central and local governments as well as between various relevant organizations were not achieved to a sufficient degree, due to the difficulty in securing means of communication and also due to the fact that the roles and responsibilities of each side were not always clearly defined.
	Expected requirement:

The need in the EOC for hardened instrumentation and lines and secure communications lines.


	Conclusion of the review:

Partially covered by:

GS-R-2 para 5.27.

For facilities in threat category I, an “on-site emergency control centre, separated from the [facility] control room, shall be provided to serve as a meeting place for the emergency staff who will operate from there in the event of an emergency. Information about important facility parameters and radiological conditions in the facility and its immediate surroundings should be available there. The room should provide means of communication with the control room, the supplementary control room and other important points in the facility, and with the on-site and off-site emergency response organizations. Appropriate measures shall be taken to protect the occupants for a protracted time against hazards resulting from a severe accident.” 

There is need for an additional wording to para GS-R-2 para 5.7 or a new para immediately following it.

Suggested wording on new requirement in GS-R-2:

68.2 EOCs and other emergency facilities for threat category I or II from which accident mitigation and protective actions will be taken or directed should have available essential safety related parameters and communications with other on and off-site facilities and response personnel that are designed to remain operational for the range of postulated severe accident conditions.
See also lessons 46.4, 44.1, 31.1 and 34.1
	Japan

Clarification of the proposed contents is appreciated. 

The roles of on-site EOC and of off-site EOC are not clear.
	Clarification of the role of on-site and off-site EOC needed.


	69
	Mitigatory action
	GSR Part 7 GS-R-2
	Requirement 6: Taking mitigatory action
	For facilities in threat category I, II or III arrangements shall be made for mitigatory action by the operator to prevent an escalation of the threat, to return the facility to a safe and stable state, to reduce the potential for releases of radioactive material or exposures and to mitigate the consequences of any actual releases or exposures (GS-R-2 para 4.39).


	
	

	Lesson Learned 

69.1
	Source:

Report from Japan

pp 9      


	Lesson:

The most urgent task at the site along with the recovery of power supplies and continuation of water injection to reactor vessels was water injection to the spent fuel pools.  Water injection to the spent fuel pool was carried out by the Self-Defence Forces, the Fore and Disaster Management Agency and the National Police Agency using helicopters and water canon trucks.
	Expected requirement:

The arrangements for mitigatory action to prevent escalation of the threat, to return to a safe and stable state, to reduce the potential for releases of radioactive material or exposures, and to mitigate the consequences of any actual releases or exposure.
	Conclusion of the review:

This is covered by:

GS-R-2 para 4.39. For facilities in threat category I, II or III arrangements shall be made for mitigatory actions by the operator to prevent an escalation of the threat, to return the facility to a safe and stable state, to reduce the potential for releases of radioactive material or exposures and to mitigate the consequences of any actual releases or exposures. These arrangements shall take into account the following aspects of the response to mitigate the consequences of a nuclear or radiological emergency: the operational actions necessary; the operational information needs; the workload and conditions of the operational staff (such as in the control room); the responder actions necessary in the facility; the conditions in the facility in which response actions are necessary; and the response of the personnel, instrumentation and systems of the facility under emergency conditions. Arrangements shall include emergency operating procedures and guidance for the operator on mitigatory actions for severe conditions, for the full range of postulated emergencies, including accidents beyond the design basis.
	France

A slight modification might be introduced :

“4.39… These arrangements shall take into account the following aspects of the response to mitigate the consequences of a nuclear or radiological emergency: the operational actions necessary; the operational information needs; the workload and conditions of the operational staff (such as in the control room); the responder actions necessary in the facility; the conditions in the facility, and where appropriate in the vicinity of the facility, in which response actions are necessary

An additional requirements related to the use of off-site resources (even national resources) should be considered.
	OK with the proposal from France and an additional requirement related to potential use of off-site resources (even national resources) should be considered.

	A7
	Iodine Thyroid Blocking
	GSR Part 3
	Requirement 44: Preparedness and response to an emergency


	The government shall ensure that protection strategies are developed, justified and optimized at the planning stage, and that emergency response is undertaken through their timely implementation.
	
	

	Lesson Learned 

A7.1
	RASSC comment


	Lesson:

About Iodine thyroid blocking, the question to be discussed with WHO is what to do in case of releases lasting several days or more.
	
	Annex to Schedule IV

A-2. For the thyroid, iodine thyroid blocking is an urgent protective action that is prescribed: (i) if exposure due to radioactive iodine is involved, (ii) before or shortly after a release of radioactive iodine and (iii) only within a short period after the intake of radioactive iodine.
	
	See RASSC comment

	70
	Taking urgent protective actions
	GSR Part 7 GS-R-2
	Requirement 7: Taking urgent protective action
	Urgent protective action, in accordance with international standards, shall be taken to prevent to the extent practicable the occurrence of severe deterministic health effects and to avert doses.
	
	

	Lesson Learned 

70.1
	Source:

Fact Finding missions report

pp122

Fact Finding missions report

pp124
	Lesson:

Definition and introduction of various emergency planning zones and the preparation of emergency response plans accordingly might reduce the burden on the response organizations in the early phase of an emergency.

Applying Operational Intervention Levels (OILs) for urgent protective actions is suggested.  Application of OILs may ease and make more effective the application of urgent protective actions.  Revision in line with the IAEA recommendations of the terms and conditions used for evacuating people from an area might ease the long term issue.
	Expected requirement:

Effective urgent protective actions and long term countermeasures.


	Conclusion of the review:

Covered by:

GS-R-2 para 4.48.

For facilities in threat category I or II arrangements shall be made for effectively making and implementing decisions on urgent protective actions to be taken off the site. This capability shall make use of existing public infrastructure to limit the occurrence of severe deterministic health effects and to avert doses, in accordance with international standards, for the full range of possible emergencies at those facilities. These arrangements shall include the following:

(a) The specification of off-site emergency zones for which arrangements shall be made for taking urgent protective action. These emergency zones shall be contiguous across national borders, where appropriate, and shall include: (i) A precautionary action zone, for facilities in threat category I, for which arrangements shall be made with the goal of taking precautionary urgent protective action, before a release of radioactive material occurs or shortly after a release of radioactive material begins, on the basis of conditions at the facility (such as the emergency classification) in order to reduce substantially the risk of severe deterministic health effects. (ii)An urgent protective action planning zone, for facilities in threat category I or II, for which arrangements shall be made for urgent protective action to be taken promptly, in order to avert doses off the site in accordance with international standards.

(b) Criteria, based on the emergency classification and on conditions at the facility and off the site, for the formulation of recommendations for urgent protective actions off the site, which are to be provided to off-site officials responsible for taking protective action within the precautionary action zone and urgent protective action planning zone. In addition, arrangements shall be made to provide for any necessary revision of these recommendations, prior to their implementation, to take account of factors (such as conditions for travelling or sheltering) that may affect the taking of protective actions and of the results of environmental monitoring following a release of radioactive material or an exposure (see para. 4.71).

(c) A single position on the site at all times with the authority and responsibility promptly to recommend the protective actions to be taken to the appropriate officials off the site upon the declaration of a nuclear or radiological emergency.

(d) Arrangements for the prompt notification of the off-site notification point with the authority and responsibility to take urgent protective action within the precautionary action zone and urgent protective action planning zone. This shall include all the jurisdictions (including those beyond national borders) within the emergency zones.

and

GS-R-2 para 4.90.

In the urgent protective action planning zone and beyond, where relocation may be necessary as a result of a major release of radioactive material from a facility in threat category I or II, arrangements shall be made for effective temporary relocation. These arrangements shall include: OILs for dose rates due to deposition and deposition densities; the means to revise the OILs; timely monitoring for ground contamination; the means for accomplishing relocation; and arrangements for assisting those persons who have been relocated.


	UK comment IR-3:
The practicability of extending emergency plans so that they remain effective should be looked at in light of learning from Fukushima.
UK comment FR-7

The arrangements for environmental dose measurements should be reviewed in light of learning from Fukushima
	OK with the conclusion from the Secretariat



	Lesson Learned 

70.2
	Source:

Fact Finding missions report

pp 17

Fact Finding missions report

pp 128
	Lesson:

Lesson 12 of the Fact Finding Mission reports the use of long term sheltering is not an effective approach and has been abandoned and concepts of ‘deliberate evacuation’ and ‘evacuation prepared area’ were introduced for effective long term countermeasures using guidelines of the ICRP and IAEA.

Initiating urgent protective actions was based on plant status.
	Expected requirement:

Effective urgent protective actions and long term countermeasures.


	Conclusion of the review:

Covered by:

GS-R-2 para 4.48.

For facilities in threat category I or II arrangements shall be made for effectively making and implementing decisions on urgent protective actions to be taken off the site. This capability shall make use of existing public infrastructure to limit the occurrence of severe deterministic health effects and to avert doses, in accordance with international standards, for the full range of possible emergencies at those facilities. These arrangements shall include the following:

(a) The specification of off-site emergency zones for which arrangements shall be made for taking urgent protective action. These emergency zones shall be contiguous across national borders, where appropriate, and shall include: (i) A precautionary action zone, for facilities in threat category I, for which arrangements shall be made with the goal of taking precautionary urgent protective action, before a release of radioactive material occurs or shortly after a release of radioactive material begins, on the basis of conditions at the facility (such as the emergency classification) in order to reduce substantially the risk of severe deterministic health effects. (ii)An urgent protective action planning zone, for facilities in threat category I or II, for which arrangements shall be made for urgent protective action to be taken promptly, in order to avert doses off the site in accordance with international standards.

(d) Criteria, based on the emergency classification and on conditions at the facility and off the site, for the formulation of recommendations for urgent protective actions off the site, which are to be provided to off-site officials responsible for taking protective action within the precautionary action zone and urgent protective action planning zone. In addition, arrangements shall be made to provide for any necessary revision of these recommendations, prior to their implementation, to take account of factors (such as conditions for travelling or sheltering) that may affect the taking of protective actions and of the results of environmental monitoring following a release of radioactive material or an exposure (see para. 4.71).

(e) A single position on the site at all times with the authority and responsibility promptly to recommend the protective actions to be taken to the appropriate officials off the site upon the declaration of a nuclear or radiological emergency.

(d) Arrangements for the prompt notification of the off-site notification point with the authority and responsibility to take urgent protective action within the precautionary action zone and urgent protective action planning zone. This shall include all the jurisdictions (including those beyond national borders) within the emergency zones.

and

GS-R-2 para 4.90.

In the urgent protective action planning zone and beyond, where relocation may be necessary as a result of a major release of radioactive material from a facility in threat category I or II, arrangements shall be made for effective temporary relocation. These arrangements shall include: OILs for dose rates due to deposition and deposition densities; the means to revise the OILs; timely monitoring for ground contamination; the means for accomplishing relocation; and arrangements for assisting those persons who have been relocated.


	
	OK with the conclusion from the Secretariat



	71
	Programme for managing, controlling and recording the doses received by emergency workers
	GSR Part 3 GOV/2011/42
	Requirement 45: Arrangements for controlling the exposure of emergency workers
	The government shall establish a programme for managing, controlling and recording the doses received in an emergency by emergency workers.
	
	

	Lesson Learned 

71.1
	Source:

Fact Finding missions report

pp 141

Japan report lesson 12


	Lesson:

Protection of workers in emergency situations should be considered a key issue to prevent unnecessary exposures and to support the mitigation activities

Japanese report lesson (12): Enhancement of the radiation exposure management system at the time of the accident. 
	Expected requirement:

The need for arrangements to protect emergency workers

	Conclusion of the review:

This is covered by:

GS-R-2 para 4.56. Arrangements shall be made to protect emergency workers, in accordance with international standards.
	
	OK with the conclusion from the Secretariat

The Secretariat further precise that the issue is also covered by requirements 43 and 45 of GSR Part 3
RASSC comment from Japan:

The term “emergency worker” should be defined clearly including conditions such as its authorization

	Lesson Learned 

71.2
	Source:

Fact Finding missions report

pp 141


	Lesson:

Especial attention should be paid to the outside workers and first responders, in terms of previous information and training. 
	Expected requirement:

The need to consider off-site responders in terms of prior information and training.


	Conclusion of the review:

This is covered by:

GS-R-2 para 4.57. Arrangements shall be made to designate as emergency workers those who may undertake an intervention to do the following: (a)To save lives or to prevent serious injury, including severe deterministic health effects; (b) To take actions to avert a large collective dose; or (c)  To take actions to prevent the development of catastrophic conditions.

and

GS-R-2 para 4.59. Those persons who may be called upon as first responders shall be informed of the risks of radiation exposure and the meanings of radiation signs and placards


	
	OK with the conclusion from the Secretariat



	72
	Information, instructions and warnings

to the public
	GSR Part 7 GS-R-2
	Requirement 8: Providing information and issuing instructions and warnings

to the public
	Upon declaration of an emergency class the public shall be promptly warned of the emergency and informed of the actions that they should take. There shall be no undue delay that could jeopardize the effectiveness of the protective actions.
	
	

	
	
	GSR Part 7 GS-R-2
	Requirement 12: Keeping the public informed
	All practicable steps shall be taken to provide the public with useful, timely, truthful, consistent and appropriate information throughout a nuclear or radiological emergency.
	
	

	Lesson Learned 

72.1
	Source:

Fact Finding missions report

pp 129

Japan Report lesson 19
	Lesson:

Open attitude, dedication, factual rightness and sufficient resources are absolutely necessary to cope with the information needs of the public.

Japan Report lesson 19

(19) Enhancement of communication regarding the accident 

Especially immediately after this accident, actions were not sufficiently taken to provide local residents with information or easily-understood explanations about radiation, radioactive materials, or information on future outlooks on risk factors.
	Expected requirement:

The prompt warning and provision of information to the public.

	Conclusion of the review:

This is covered by:

GS-R-2 para 4.53. Upon declaration of an emergency class the public shall be promptly warned of the emergency and informed of the actions that they should take. There shall be no undue delay that could jeopardize the effectiveness of the protective actions.

GS-R-2 para 4.54. For facilities in threat category I or II arrangements shall be made, before and during operations, to provide information on the response to a nuclear or radiological emergency to permanent, transient and special population groups or those responsible for them and to special facilities within the precautionary action zone and the urgent protective action planning zone. This shall include information on the nature of the hazard, on how people will be warned or notified and on the actions to be taken in the event of a nuclear or radiological emergency. The information shall be provided in the languages mainly spoken in these emergency zones and the effectiveness of this public information programme shall be periodically assessed.

GS-R-2 para 4.55. Arrangements shall be made for facilities in threat category I or II to provide promptly a warning and instruction to permanent, transient and special population groups or those responsible for them and to special facilities in the precautionary action zone and the urgent protective action planning zone upon declaration of an emergency class. This shall include instructions in the languages mainly spoken in these emergency zones on the immediate actions to be taken.

See also lesson A6.1
	
	Reference section 4.82 to 4.84.

The update of GSR 2 will incorporate separate section on international requirement. 

RASSC comment from Japan on public information, including international aspects and other RASSC comment from Japan on the establishment of an international supporting mechanism.


	Lesson Learned 

72.2
	Source:

Fact Finding missions report

pp 130


	Lesson:

Japan’s inability to provide sufficient information has led to the elevation of restrictions in some countries.
	Expected requirement:

The provision of information to the public.

	Conclusion of the review:

This is covered by:

GS-R-2 para 4.82. All practicable steps shall be taken to provide the public with useful, timely, truthful, consistent and appropriate information throughout a nuclear or radiological emergency.

GS-R-2 para 4.83. Arrangements shall be made for: providing useful, timely, truthful, consistent and appropriate information to the public in the event of a nuclear or radiological emergency; responding to incorrect information and rumours; and responding to requests for information from the public and from the news and information media.

GS-R-2 para 4.84. The operator, the response organizations, other States and the IAEA shall make arrangements for co-ordinating the provision of information to the public and to the news and information media in the event of a nuclear or radiological emergency.

See also lesson A6.1

	France

§4.83 could be slightly modified:

“4.83. Arrangements shall be made for: providing useful, timely, truthful, consistent,  appropriate and understandable information to the public in the event of a nuclear or radiological emergency; responding to incorrect information and rumours; and responding to requests for information from the public and from the news and information media. These arrangements shall take into account that usual communication capabilities may have been  damaged by the consequences of the accidents justifying the emergency or by the event (earthquake, flooding…) generating the accident.”
	OK with the following proposal to be considered

 “4.83. Arrangements shall be made for: providing useful, timely, truthful, consistent,  appropriate and clear information to the public in the event of a nuclear or radiological emergency; responding to incorrect information and rumours; and responding to requests for information from the public and from the news and information media. These arrangements shall take into account that usual communication capabilities may have been  damaged by the consequences of the accidents justifying the emergency or by the event (earthquake, flooding…) generating the accident.”

	73
	Assessing the initial phase
	GSR Part 7 GS-R-2
	Requirement 10: Assessing the initial phase
	The magnitude and likely development of hazardous conditions shall be appraised initially and throughout the emergency in order to identify new hazards promptly and to refine the strategy for response.
	
	

	Lesson Learned 

73.1
	Source:

Fact Finding missions report

pp 134


	Lesson:

The proper assessment of doses to the population is considered a key issue in the management of a nuclear emergency, both to give feedback to the decision making process, in order to optimize protection strategies, and to gain confidence from the public.

Direct monitoring of individual exposure, when possible, and the use of the results of the environmental monitoring, could help in achieving a realistic assessment of doses.
	Expected requirement:

The appraisal of the magnitude and likely development of hazardous conditions throughout the emergency.

	Conclusion of the review:

This is covered by:

GS-R-2 para 4.66. The magnitude and likely development of hazardous conditions shall be appraised initially and throughout the emergency in order to identify new hazards promptly and to refine the strategy for response.

and 

GS-R-2 para  4.71. For the precautionary action zone and the urgent protective action planning zone, arrangements shall be made for promptly assessing any radioactive contamination, releases of radioactive material and doses for the purpose of deciding on or adapting the urgent protective actions to be taken following a release of radioactive material. This capability shall include arrangements for promptly conducting environmental monitoring and monitoring for contamination on people (e.g. evacuees) within the emergency zones, including the availability of designated trained teams and instrumentation. In addition, arrangements shall be made for promptly assessing the results of environmental monitoring and monitoring for contamination on people in order to decide on or to adapt urgent protective actions to protect workers and the public, including the application of operational intervention levels (OILs) with arrangements to revise the OILs as appropriate to take into account the conditions prevailing during the emergency.
	
	OK with the conclusion from the Secretariat



	Lesson Learned 

73.2
	Source:

Fact Finding missions report

pp 136-7

Japan Report lesson 17
	Lesson:

Environmental radiological monitoring is a key element for the management of a nuclear emergency, especially in cases with significant radiological releases.

Results of the environmental monitoring should be useful to give feedback to optimize the countermeasure strategy and to inform the public.

Japan Report lesson 17:

(17) Reinforcement of environmental monitoring
	Expected requirement:

The need for monitoring and environmental sampling and assessment.

	Conclusion of the review:

This is covered by:

GS-R-2 para 4.67. Radiation monitoring and environmental sampling and assessment shall be carried out in order to identify new hazards promptly and to refine the strategy for response.

and

GS-R-2 para 4.70. The operators of facilities in threat category I, II or III shall make arrangements to assess promptly: abnormal conditions at the facility; exposures and releases of radioactive material; radiological conditions on and off the site58, and any actual or potential exposures of the public. These assessments shall be used for mitigatory actions by the operator, emergency classification, urgent protective actions to be taken on the site, the protection of workers and recommendations for urgent protective actions to be taken off the site (see para. 4.20). These arrangements shall include access to instruments displaying or measuring those parameters that can and which form the basis for the EALs (see para. 4.20) used to classify emergencies. For these arrangements the expected response of the instrumentation or systems at the facility under abnormal conditions shall be taken into account.
	
	OK with the conclusion from the Secretariat



	74
	Taking agricultural countermeasures, and longer term protective actions


	GSR Part 7 GS-R-2
	Requirement 13: Taking agricultural countermeasures, countermeasures against ingestion

and longer term protective actions
	Agricultural countermeasures and longer term protective actions in accordance with international standards shall be taken to avert doses.
	
	

	Lesson Learned 

74.1
	Source:

Report from Japan

pp38      

Japan Report Lesson Learned 22
(See also lesson 63.1)
Report from Japan

pp19      


	Lesson:

Japan Report Lesson Learned 22.  

The Japanese Government will make much more efforts to clearly define the evacuation areas and guidelines of radiological protection in nuclear emergency. 

The Ministry of Health Labour and Welfare decided that the “Indices relating to limits on food and drink ingestion” indicated by the NSC shall be adopted as provisional regulation values, and foods which exceed these levels shall not be supplied to the public for consumption pursuant to Food Sanitation Act


	Expected requirement:

The taking of agricultural countermeasures and longer term protective actions

	Conclusion of the review:

This is covered by:

GS-R-2 para  4.85. Agricultural countermeasures and longer term protective actions in accordance with international standards shall be taken to avert doses.

GS-R-2 para  4.88. Optimized [national] intervention levels and action levels for agricultural countermeasures, countermeasures against ingestion and longer term protective actions shall be established that are in accordance with international standards, modified to take account of local and national conditions, such as: (a) the individual and collective [doses] to be averted by the intervention; and (b) the radiological and non-radiological health risks and the financial and social costs and benefits associated with the intervention.

GS-R-2 para 4.89. For areas with activities in threat category V arrangements shall be made for taking effective agricultural countermeasures, including restriction of the consumption, distribution and sale of locally produced foods and agricultural produce following a release of radioactive material. These arrangements shall include: default OILs for environmental measurements (such as dose rates due to deposition and deposition densities) and food concentrations; the means to revise the OILs; timely monitoring for ground contamination in the field; the sampling and analysis of food and water; and the means to enforce agricultural countermeasures.

GS-R-2 para  4.90. In the urgent protective action planning zone and beyond, where relocation may be necessary as a result of a major release of radioactive material from a facility in threat category I or II, arrangements shall be made for effective temporary relocation. These arrangements shall include: OILs for dose rates due to deposition and deposition densities; the means to revise the OILs; timely monitoring for ground contamination; the means for accomplishing relocation; and arrangements for assisting those persons who have been relocated.
	
	OK with the conclusion from the Secretariat



	75
	Mitigating the non-radiological consequences
	GSR Part 7 GS-R-2
	Requirement 14: Mitigating the non-radiological consequences of the emergency

and the response
	The non-radiological consequences of the response shall be considered in order to ensure that the response actions do more good than harm.
	
	

	Lesson Learned 

75.1
	Source:

Report from Japan

pp IX-4 and IX-5      


	Lesson:

Inquiries from the general public. NISA staff in charge around the clock supported by JNES received 15000 calls. The MEXT and JAEA health counselling hotline received 17500 calls.  The NIRS hotline to provide medical information on radiation exposure and health counselling to the general public received 7800 calls.


	Expected requirement:

The arrangements for responding to public concern.
	Conclusion of the review:

This is covered by:

GS-R-2 para 4.96. Arrangements shall be made for responding to public concern in an actual or potential nuclear or radiological emergency. Preparations shall include arrangements for promptly explaining any health risks and what are appropriate and inappropriate personal actions for reducing risks. These arrangements shall include monitoring for and responding to any related health effects and preventing inappropriate actions on the part of workers and the public. This shall include the designation of the organization(s) with the responsibility for identifying the reasons for such actions (such as misinformation from the media or rumours) and for making recommendations on countering them. How these recommendations are to be included in the national emergency response shall be specified.
	
	OK with the conclusion from the Secretariat




	76
	Conducting recovery operations
	GSR Part 7 GS-R-2
	Requirement 15: Conducting recovery operations
	The transition from the emergency phase to long term recovery operations and the resumption of normal social and economic activity shall be planned and made in an orderly manner and in accordance with international standards and guidance
	
	

	Lesson Learned 

76.1
	Source:

Fact Finding missions report

pp 46


	Lesson:

Fact Finding Report Conclusion 4.

Short term immediate measures at Fukushima Daiichi NPP need to be planned and implemented for the present state of the plant before a stable safe state of all units is reached.  Once a stable safe state is achieved a long term plan needs to be prepared that may include physical improvements to Structures, Systems and Components as well as on-site and off-site emergency measures.  
	Expected requirement:

The planning of the transition from emergency phase to long term recovery operations and the resumption of normal social and economic activity.
	Conclusion of the review:

This is covered by:

GS-R-2 para 4.97. The transition from the emergency phase to long term recovery operations and the resumption of normal social and economic activity shall be planned and made in an orderly manner and in accordance with international standards and guidance.

GS-R-2 para 4.98. Once the emergency phase of an intervention has ended, workers undertaking recovery operations, such as repairs to plant and buildings, the recovery of sources, waste disposal or decontamination of the site and surrounding area, shall be subject to the full system of detailed requirements for occupational exposure. All such work shall be carefully planned.

GS-R-2 para 4.99. Arrangements shall be established for the transition from emergency phase operations to routine long term recovery operations. This process shall include: the definition of the roles and functions of organizations; methods of transferring information; methods of assessing radiological and non-radiological consequences; and methods of modifying the actions taken to mitigate the radiological and non-radiological consequences of the nuclear or radiological emergency.

GS-R-2 para 4.100. Decisions to cancel restrictions and other arrangements imposed in response to a nuclear or radiological emergency shall be made by a formal process that is in accordance with international guidance. The regulatory body shall provide any necessary input to the intervention process. Such input may be advice to the government or regulatory control of intervention activities. Principles and criteria for intervention actions shall be established and the regulatory body shall provide any necessary advice in this regard. This process shall include public consultation. The process shall also provide for exceptions from compliance with national regulations and international standards, where justified
	
	OK with the conclusion from the Secretariat



	77
	Remediation of areas with residual radioactive material
	GSR Part 3 GOV/2011/42
	Requirement 49: Responsibilities for remediation of areas with residual radioactive material
	The government shall ensure that provision is made for identifying those persons or organizations responsible for areas with residual radioactive material, for establishing and implementing remediation programmes and post-remediation control measures, if appropriate, and for putting in place an appropriate strategy for radioactive waste management.
	
	

	Lesson Learned 

77.1
	RASSC comment
For the post accidental zoning that should be put in place quickly after the release, the question is as to whether this could be improved though revising GSR Part 3 or providing more guidance.
	
	
	Conclusion of the review:

The Safety Requirement 49 covers an accident with release of radioactive material with consequences inside or outside of the site boundaries and therefore it does not need amendment.
	WASSC WG:
The Safety Requirement 49 covers an accident with release of radioactive material with consequences inside or outside of the site boundaries and therefore it does not need amendment
	NUSSC and WASSC:

OK with the conclusion from the Secretariat

RASSC comment:

For the post accidental zoning that should be put in place quickly after the release, the question is as to whether this could be improved though revising GSR Part 3 or providing more guidance.


General comment from France

There is some kind of overlap between accident management and design of the facility. Improvement to avoid that could be helpful.

Overall, the secretariat made a good job in preparing the table.

General comments from Finland:

	
	

	
	

	
	


	
	

	Introduction


	


A severe accident took place in Japan at Fukushima Daiichi nuclear power plant in March 2011. The immediate cause of the accident was a tsunami caused by an earthquake and the fact that the consequences of large tsunamis were not adequately considered in the design of the plant. Also organisational factors including issues related to safety culture contributed to the arising of the accident. As a consequence of the tsunami, essential safety functions were lost at the plant. Several studies have already been performed concerning the accident and detailed technical studies are still in progress in Japan. 

IAEA has made plans and initiated studies on how the lessons from the Fukushima accident could be included in the IAEA Safety Standards. The purpose of this memo is to present ideas on what NUSSC and the other committees could do in addition to the proposed plan including systematic, comprehensive reviews of the  existing Lessons Learned documents and the Safe Standards already started by the IAEA.

All the major lessons to be learned from the accident should first be identified. This should be done by a group of experts (or the committee itself) very well aware of the progress of the accident and its causes and consequences. Based on this analysis, a report should be presented to the CSS identifying the major lessons to be learned from the Fukushima accident and the related principal changes to be included in the IAEA safety standards. The review of this report by the CSS would establish the necessary top-down guidance in the beginning of the revision of safety standards.

Below are some issues identified in Finland as important to consider in evaluating the nuclear safety standards of the IAEA and national safety regulations due to the Fukushima accident.   

External hazards

The lessons to be learned from the Fukushima accident as concerns external hazards need to be studied carefully. In addition to earthquakes and tsunamis, extreme weather conditions need to be considered. Combinations of phenomena relevant at the site should be included in the assessment. The impact of climate change and global warming should also be considered.

Extreme external conditions should be considered in the categorisation of accidents, too. A stepwise approach should be adopted. This would mean introducing extreme external conditions also in the category Design Extension Conditions. To avoid cliff-edge effects, sensitivity analyses should be performed.

Especially earthquake resistance of spent fuel pools, fire fighting systems and severe accident systems need to be considered.

 Weather phenomena and other extreme external conditions including their relevant combinations need to be comprehensively analysed in a PRA. Adequate guidance should be provided for this.

Reliability of safety functions

The Defence in Depth principle and adequate independence between the levels of protection shall be applied in the design so that the probability of losing a safety function would be very low. The requirements concerning the independence of levels need to be clarified.

Common-cause failure analyses should be performed for any single component type to demonstrate that the failure will not prevent the NPP from being brought to a controlled state and further to a safe state. Multiple units should be considered.

Internal hazards shall be considered in the design. The safety divisions hosting parallel subsystems of safety systems shall be adequately separated. Requirements concerning separation need to be clarified.

 As concerns electrical supply, diversified AC power sources shall be required and, at the level four of the Defence in Depth, independent electrical power supply systems are needed that are intended to protect containment integrity and thus prevent large radioactive releases during severe accidents (if the severe accident management measures are not independent of AC power). Other actions for increasing reliability of AC power supply at NPPs deal with enhanced provisions of long term fuel and lubricating oil reserves for all emergency power units at the site and investigating the needs and possibilities to use mobile power supply units.

In spite of the reliability of the AC power supply, a long term SBO should be considered in the design. Requirements concerning how the NPPs should cope with this kind of situation should be included in the guidance. An autonomous way to cool the reactor core should be provided. Adequate battery capacity should be secured. Concerning the batteries, the actions may deal with increasing the capacity of some critical batteries, improving possibilities to charge them and studying the possibilities to protect them better.

The Defence in Depth principle shall be applied also to the ultimate heat sink. A diverse ultimate heat sink shall be required. Adequate precautions shall be taken to prevent the blockage of cooling water intake for example due to different impurities in sea water or frazil ice but, in addition to that, also the blockage shall be considered in the design. The long term supply of raw water for residual heat removal needs to be secured taking also into account the possibility of an accident affecting more than one unit on the site. The location of water reservoirs should be considered.

As an example some new requirements which are considered in Finland are presented below (Draft YVL B.1):
456 The nuclear power plant shall have arrangements to enable the decay heat removal from the reactor and from the containment for at least eight hours in the event of loss of all those power sources and equipment that can be connected to plant’s AC power  distribution systems. These arrangements shall be able to function without any material replenishments or recharging DC batteries, and the vital equipment needed for these arrangements shall be protected from external and internal hazards as practicable. In addition, sufficient inventory of water and fuel and capability to recharge DC batteries shall exist on site to enable functioning of vital equipment for the duration of 72 hours.

457 The nuclear power plant shall have arrangements to ensure sufficient cooling of the fuel in fuel storages. These arrangements shall enable monitoring of the water level in fuel storage pools containing spent fuel for at least eight hours without recharging DC batteries. In addition, reliable capability shall exist to refill the fuel storage pools in the event of loss of all those power sources and equipment that can be connected to the plant’s AC power distribution systems.

Severe accidents

Severe accidents need to be considered in the design of NPPs. Systems need to be included in the design which ensure the adequate integrity of the containment in case of a severe accident leading to a core melt. These systems need to be independent from all the other systems of the plant. Adequate guidance should be provided concerning the containment design (especially filtered containment venting, hydrogen management, ultimate pressure strength). Practical elimination concept needs to be applied for example to eliminate high pressure sequences.

The acceptable consequences of severe accidents need to be defined. Only limited protective measures shall be needed in a severe accident. Events that may result in an early or major release shall be practically eliminated.

Spent fuel pools

The approach for spent fuel pools shall be to “practically eliminate” the possibility of fuel damage. This is achieved by ensuring sufficient water level in the spent fuel pools. The strategy to practically eliminate the fuel damages can take into account the relatively long time delays of spent fuel heating up in the case of loss of normal cooling systems.

The structural integrity of the spent fuel pools needs to be ensured. Structural requirements for the pools need to be defined (temperature, earthquakes etc.). 

Adequate instrumentation (water level, temperature, integrity) shall be required in the guidance.

Siting and site evaluation

There are several issues that need to be considered as concerns guidance related to siting, for example

· the extreme environmental conditions and their combinations used in the site evaluation

· the characteristics of the accident used in environmental consequence analyses

· the evacuation possibilities (logistics)

· raw water reserves and their location.

These issues are also related to the emergency planning and preparedness.

Emergency planning and preparedness

Accidents affecting simultaneously several units have to be explicitly considered in the emergency planning. Long-term measures may be needed and should be considered in planning. Especially organisational aspects as well as human and material resources including adequate radiation measuring devices and protecting outfit need to be analysed. Such analysis needs to take into account a possible degradation of the regional infrastructure that may complicate the situation.

Responsibilities of different involved organisations need to be defined clearly.

The accessibility and habitability of the control room and the emergency response centre has to be ensured.   Suitably shielded and protected spaces shall be provided to house necessary workers under severe accident conditions. Severe on-site conditions including high radiation fields and contamination shall be considered. 

The functionality and reliability of the on-site and off-site communication systems need to be assessed.

Requirements concerning the functionality of release measurements, radiation level measurements and meteorological measurements need to be considered. Readiness to take samples and analyse them in a laboratory shall be ensured. Mobile automatic measuring stations with adequate battery capacity should be provided.

Cleaning of wide contaminated areas, the criteria to be applied and the actual procedures need additional guidance. 

Safety analysis and risk management

On multi-unit sites, the plant should be considered as a whole in safety assessments. Interactions between different units need to be analysed. Hazards that may affect several units need to be identified. 

Long term accident mitigation measures should be considered in all safety assessments.

Typically a PRA considers only short term safety of the plant. Long term safety should be included also in the risk analyses. The PRA guidance should include all phenomena estimated relevant based on the Fukushima accident.

Other organisational issues

The independence of the nuclear regulatory body needs to be further emphasized.

Although the prime responsibility for safety is with the licensee, the regulatory body has to perform an independent safety assessment of the NPP and also the safety-related modifications of the NPP. The regulatory body shall have adequate competence for this. 

Lessons should be learned from the accident concerning good safety culture of the regulatory body and the licensee.

Operator actions during the accident and the reporting to emergency preparedness organisation need to be analysed and lessons should be learnt (for example the misjudgement of the operational situation of the isolation condenser).

General comment from USA

	COMMENTS BY REVIEWER

Reviewer:                                                                                                  Page. 

Country/Organization:  United States of America                                    Date:  6 January 2012
	RESOLUTION



	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	9


	General
	Consider revision of approach to ensure that guidance supporting changes to requirements has been considered.  
	The focus upon revision of specific requirements may lead to a situation in which it is difficult to implement the new requirements.  

Guidance on the implementation of the requirements, developed in parallel with a change in the requirement, is much more likely to lead to an end state in which the expectations are clear, and the requirement is more likely to be useful to member states to improve their programs.  
	
	
	
	

	10


	General
	The plan needs to consider the significant issues in the transition from response in an emergency exposure situation with the treatment of issues as an existing exposure situation. 
	Completeness and clarity:

The plan needs to provide substantive elaboration on application of standards to be applied during a transition from emergency exposure to existing exposure condition.

Such issues are very significant, and not currently captured.  
	
	
	
	

	11


	General
	The current plan appears to focus on reactor safety for nuclear power generation, and SF.  Topics also need to be included for key issues pertaining to waste management under emergency situations, remediation and cleanup graded approach and safety criteria, and expedited decommissioning aspects. 
	Completeness to address waste management and remedial actions under emergency conditions as well as addressing prompt actions to mitigate releases or spills to environmental media (e.g.; releases to groundwater  & surface water, as well as  ocean releases) to minimize impacts to public health and safety or extensive environmental damage. 
	
	
	
	

	12


	General
	Address guidance development on management of large amount of contaminated waste [solid and liquid] resulting from remediation (including monitoring criteria and decision on reuse/ recycling) particularly after accident.


	Completeness to address large amount of contaminated waste
	
	
	
	

	13

	General
	Address development of rapid authorization process to ensure availability of treatment/ storage/ disposal facilities for the type and amount of wastes generated during an accident or as a result of remediation activities.  


	Completeness to address the need to rapidly authorize the waste treatment, storage, and disposal that may be needed following an event.  
	
	
	
	

	14
 
	General
	Address requirements for remediation [on and off-site], policies and strategies.


	Completeness 
	
	
	
	

	15

	General
	Consider implications not just for spent fuel, but also for other radioactive waste management that may be involved in severe accident conditions.
	Completeness 
	
	
	
	

	16

	General
	The safety of SF should be assured at all times.  In this context, guides should be updated or developed to address the following:  

o Strategies for SF management should be re-examined in the light of the lessons learned from the FA accident and the results of the work on stress tests.

o This examination should be done with respect to the various options available [type of storage, time limitations for storage in NPPs and other facilities, safety implications of the options chosen, etc.].

o The SGs should be reviewed/ revised after the re-examination stress tests or completion of Task Groups analysis.
	Completeness to address SF in a comprehensive fashion
	
	
	
	

	17

	General
	Management of decommissioning of damaged core/damaged SF pools (including waste management) need to be addressed in updated or newly developed safety guides.  In this regard, the decommissioning documents need to be reviewed by specific groups in order to address dismantling and decontamination under emergency conditions.  The issues to be addressed include: 

1. Facility access under emergency conditions to enhance dismantling and decontamination meanwhile enhance workers’ protection;

2. Use of robotic techniques and equipment to identify and characterize leakages and releases, and to mitigate such releases.

3. Use of satellite technology to monitor and survey radiation levels and radiological releases during accident;

4. Use of pool of international experts to provide informative and expedited experience advice.

5.  Use of remote survey technology.

6. Stand-by tools and equipment (e.g.; large storage tanks and containers) in order to contain high level liquid and solid waste. 

7. Graded approach to decommissioning and cleanup criteria.
	Completeness to address key decommissioning issues after accidents.
	
	
	
	

	18


	General
	Accident management strategies should consider available new technologies, such as satellites, robotic techniques, unmanned vehicles, and remote sensor technologies.
	
	
	
	
	


ANNEX B
WASSC REPORT on

Implications of the Fukushima Accident on Waste Safety Standards

INTRODUCTION

This report is prepared based on the Working Paper developed by the WASSC Working Group (WASSC WG) that met on 27 and 28 October 2011. The results and proposals of the WASSC WG were discussed by WASSC32 (December 2011) and incorporated to this paper. The Working Group (WG) of WASSC was convened following the recommendation of WASSC31 with the aim to explore eventual implications on the Waste Safety Standards from the Fukushima Event and at the light of the Action Plan being elaborated at the time of WASSC31 and finally approved by the IAEA Board in September 2011. 
OBJECTIVES OF THIS REPORT  

· To discuss collected feedback from WASSC members on lessons learnt,  

· To review the Waste Safety Requirements (SR) with the aim to identify gaps and those that would need revision, 

· To advise WASSC and CSS on the way forward with the revision of the Waste Safety Requirements and Guides at the light of the lessons learnt from the Fukushima accident.
DOCUMENTS AVAILABLE FOR ANALYSIS

[1]
IAEA Action Plan on Nuclear Safety (GOV/2011)/59-GC(55)/14 (as endorsed)


http://www.iaea.org/About/Policy/GC/GC55/Documents/gc55-14.pdf
[2]
Draft CSS-Secretariat Action Plan for the review of the IAEA Safety Standards and Example gap analysis


http://www-ns.iaea.org/committees/comments/default.asp?fd=1114
[3]
Additional Report of the Japanese Government to the IAEA - The Accident at TEPCO’s Fukushima Nuclear Power Stations - (Second Report) , (Summary),September 2011

http://www.iaea.org/newscenter/focus/fukushima/japan-report2/
[4]
WASSC31 Report – Section RW9 – Topical Session: First discussion on future actions of Safety Standard committees after the Fukushima accident (FA) concerning the development or review of Safety Standards


http://www-ns.iaea.org/committees/files/WASSC/1120/W31draftreport_V1_toupload.pdf
[5]
Presentations made during the Topical Session of WASSC31 (items RW9.1 to RW9.4)


http://www-ns.iaea.org/committees/wassc/default.asp?fd=1085&dt=0
[6]
Feedback from WASSC members (Finland + Australia)


http://gnssn.iaea.org/sites/auth/NSRW/rwsfm/fukushima/default.aspx
[7]
Final Report of the International Mission on “Remediation of large contaminated areas off-site of Fukushima Daiichi NPP”, IAEA, 7-15 October 2011, Japan.


http://www.iaea.org/newscenter/focus/fukushima/final_report151111.pdf
WORKING METHODS

The objective of the WASSC WG was to produce a document  aligned to the current gap analysis being performed for Nuclear Safety (Please see Ref. [2] above, pages 3 and 4) to provide the Waste Safety related input to such analysis.

For this purpose the list of Safety Requirements applicable to Waste Safety (Safety Requirements applicable to remediation from GSR Part 3 and all Safety Requirements from GSR Part 5 and SSR-5) were collated in one table. In this way the working group started from the Requirements and performed a systematic review. The main idea was to transpose the lessons identified by the NS gap analysis for NPPs to the Radioactive Waste Management facilities (what would happen with RWM facilities if the same chain of events would occur
), with the aim to incorporate such lessons to the Safety Standards on Waste Safety. The analysis will continue in a second step with the review of the identified Safety Guides. 

WORK DONE

The overarching requirements from the SR documents indicated below were analyzed and the table with the results of the Analysis is attached as Annex I, when a meaningful input was identified, either at requirement or guidance level. Where appropriate, the explanatory text below the Overarching Requirements (OARs) was also analyzed.

GSR Part 3
Draft Safety Requirements: Radiation Protection and Safety of Radiation Sources: International Basic Safety Standards (OAR 49)

GSR Part 5
Predisposal Management of Radioactive Waste - General Safety Requirements 

SSR-5
Disposal of Radioactive Waste - Specific Safety Requirements 

In addition, a list of issues was identified based on the facts emerging from the actions taken to solve the situation arising from the accident and related to the safety of waste management. Based on these issues, the SRs were analyzed to evaluate how well they cover the situation and comments on each OARs were elaborated.

CONCLUSIONS
WASSC considers that as most requirements in the existing waste safety standards are applicable not only to normal operation conditions but also to post-accident conditions, they do not need to be amended. WASSC agreed that the requirements should not be too prescriptive. WASSC also agreed that the problems that Japan is facing are not necessarily all safety-related. WASSC has identified a series of issues; some being WASSC-specific and others being common issues with RASSC and/or NUSSC. WASSC recommends that these issues be dealt at the Safety Guide document level or at other Safety related document level.
ISSUES IDENTIFIED AND ADVICE TO CSS
WASSC RELATED ISSUES

WSI - 1)
Management of large amount of contaminated waste [solid and liquid] resulting from remediation (including monitoring criteria and decision on reuse/ recycling)

WSI - 2)
Acceleration of licensing process to ensure availability of treatment/ storage/ disposal facilities for the type and amount of wastes generated during an accident or as a result of remediation activities

ADVISE:

Guidance related to these issues should be drafted.

WSI - 3)
Assessment of RWM facilities (including disposal facilities) for severe accidental conditions (stress tests)
ADVISE:

The IAEA should extract the results and knowledge from national exercises on stress tests methodologies before applying to WM facilities and develop corresponding guidance documents.

RASSC-WASSC RELATED ISSUES

RWSI - 1)
Criteria for remediation 
ADVISE:

Practicable means to meet ICRP recommendations and IAEA Safety Requirements should be discussed [application of the optimization process to intervention and remediation].

RWSI - 2)
Remediation [on and off-site] Policies and Strategies 

ADVISE:

Contingency measures to cope with remediation activities should be included in the RWM Policies and Strategies. 

NUSSC & WASSC RELATED ISSUES

NWSI - 1)
Interim storage of SF 


NWSI - 2)
Management of decommissioning of damaged core/ damaged SF pools (including waste management)

ADVISE:

The decommissioning documents were not considered by the WG as they are now under revision. They should take into account explicitly the decommissioning of facilities after an accident [the configuration of the facility has changed in relation to the original design].

ANNEX I

RESULTS OF THE FIRST ANALYSIS FOR THE WASTE SAFETY REQUIREMENTS

	
	Topical Area
	SSs
	OAR Number
	OAR Wording

	REMEDIATION

	77
 -Related to RWSI - 1
	Remediation of areas with residual radioactive material
	GSR Part 3 DRAFT DS 379
	Requirement 49: Responsibilities for remediation of areas with residual radioactive material
	The government shall ensure that provision is made for identifying those persons or organizations responsible for areas with residual radioactive material, for establishing and implementing remediation programmes and post-remediation control measures, if appropriate, and for putting in place an appropriate strategy for radioactive waste management.

	
	
	
	
	Conclusion of the review:

The Safety Requirement 49 covers an accident with release of radioactive material with consequences inside or outside of the site boundaries, therefore it does not need amendment.



	WASTE MANAGEMENT

	Related to RWSI - 2
	National Policy and Strategy on RWM
	GSR Part 5
	Requirement 2: National policy and strategy on radioactive waste management 
	To ensure the effective management and control of radioactive waste, the government shall ensure that a national policy and a strategy for radioactive waste management are established. The policy and strategy shall be appropriate for the nature and the amount of the radioactive waste in the State, shall indicate the regulatory control required, and shall consider relevant societal factors. The policy and strategy shall be compatible with the fundamental safety principles and with international instruments, conventions and codes that have been ratified by the State. The national policy and strategy shall form the basis for decision making with respect to the management of radioactive waste.

	
	
	
	
	RECOMMENDATION:

The P&S documents should also address waste management issues from Remediation Activities resulting from abnormal events with consequences outside nuclear facilities.

COMMENT: The Scope of the GSR Part 5 indicates that this document also applies to the waste resulting from remediation activities. All requirements from GSR Part 5 are applicable to the management of waste arising from remediation. The implementation of OAR2 from GSR Part 5 and the definition of the RWM strategy should also cover contingency measures for managing large amounts of wastes.

CONCLUSION: At SR level seems not needed a revision. The relevant guidance need to be revised (WS-G-3.1) 

	Related to WSI - 2
	
	GSR Part 5
	Requirement 3: Responsibilities of the regulatory body
	The regulatory body shall establish the requirements for the development of radioactive waste management facilities and activities and shall set out procedures for meeting the requirements for the various stages of the licensing process. The regulatory body shall review and assess the safety case and the environmental impact assessment for radioactive waste management facilities and activities, as prepared by the operator both prior to authorization and periodically during operation. The regulatory body shall provide for the issuing, amending, suspension or revoking of licences, subject to any necessary conditions. The regulatory body shall carry out activities to verify that the operator meets these conditions. Enforcement actions shall be taken as necessary by the regulatory body in the event of deviations from, or non-compliance with, requirements and conditions.

	
	
	
	
	COMMENT: The Requirement is clear and does not need amendment.

Accelerated licensing process should be considered at SG levels.

	
	
	GSR Part 5
	Requirement 8: Radioactive waste generation and control
	All radioactive waste shall be identified and controlled. Radioactive waste arisings shall be kept to the minimum practicable.

	 
	
	
	
	COMMENT: The requirement should not be changed but be developed at guidance level.

In case of remedial activities resulting from accidental situations or past practices, the aim should be the optimization of the intervention activities, including the secondary wastes generation. The WASSC considers this point to be dealt at SG level.

	
	
	GSR Part 5
	Requirement 9: Characterization and classification of radioactive waste
	At various steps in the predisposal management of radioactive waste, the radioactive waste shall be characterized and classified in accordance with requirements established or approved by the regulatory body.

	 
	
	
	
	COMMENT The requirement should not be changed but the characterization of waste from remediation should be developed at guidance level.

SG: WS-G-3.1,

Application of conditional clearance to large areas (remediation and disposal) should be considered.



	
	
	GSR Part 5
	Requirement 12: Radioactive waste acceptance criteria 
	Waste packages and unpackaged waste that are accepted for processing, storage and/or disposal shall conform to criteria that are consistent with the safety case.

	
	
	
	
	COMMENT: To consider another parameters when developing the  safety case for the wastes arising from an accident or remediation activities, leading to different waste acceptance criteria. That could imply the re-examination of safety cases for existing facilities to accept wastes arising from accidents or the need of new facilities.


	
	
	GSR Part 5
	Requirement 14: Scope of the safety case and supporting safety assessment
	The safety case for a predisposal radioactive waste management facility shall include a description of how all the safety aspects of the site, the design, operation, shutdown and decommissioning of the facility, and the managerial controls satisfy the regulatory requirements. The safety case and its supporting safety assessment shall demonstrate the level of protection provided and shall provide assurance to the regulatory body that safety requirements will be met.



	
	
	
	
	COMMENT: The Safety cases should consider the interdependencies of multiple facilities at the same site. Stress test results and application to PRWM facilities should be included in SGs.



	
	
	GSR Part 5
	Requirement 17: Location and design of facilities
	Predisposal radioactive waste management facilities shall be located and designed so as to ensure safety for the expected operating lifetime under both normal and possible accident conditions, and for their decommissioning.



	
	
	
	
	COMMENT: SG to provide more guidance for the inclusion of chain of events leading to accidents to be included in the stress tests applied to PRWM facilities. To improve the current approach to assess and design by using stress tests, including multiple facilities at same site.



	
	
	GSR Part 5
	Requirement 22: Existing facilities
	The safety at existing facilities shall be reviewed to verify compliance with requirements. Safety related upgrades shall be made by the operator in line with national policies and as required by the regulatory body

	
	
	
	
	COMMENT: Stress test results and application to PRWM facilities should be included in SGs.



	
	
	SSR-5 
	Requirement 2: Responsibilities of the regulatory body
	The regulatory body shall establish regulatory requirements for the development of different types of disposal facility for radioactive waste and shall set out the procedures for meeting the requirements for the various stages of the licensing process. It shall also set conditions for the development, operation and closure of each individual disposal facility and shall carry out such activities as are necessary to ensure that the conditions are met.

	
	
	
	
	COMMENT: The Requirement is clear and does not need amendment.

Accelerated licensing process should be considered at SG levels.

	
	
	SSR-5 
	Requirement 15: Site characterization for a disposal facility
	The site for a disposal facility shall be characterized at a level of detail sufficient to support a general understanding of both the characteristics of the site and how the site will evolve over time. This shall include its present condition, its probable natural evolution, and possible natural events and also human plans and actions in the vicinity that may affect the safety of the facility over the period of interest. It shall also include a specific understanding of the impact on safety of features, events and processes associated with the site and the facility.

	
	
	
	
	COMMENT: The requirement should not be changed. 

Relevant guidance to be updated to consider multiple facilities at the same site.

	
	
	SSR-5 
	Requirement 16: Design of a disposal facility
	The disposal facility and its engineered barriers shall be designed to contain the waste with its associated hazard, to be physically and chemically compatible with the host geological formation and/or surface environment, and to provide safety features after closure that complement those features afforded by the host environment. The facility and its engineered barriers shall be designed to provide safety during the operational period.

	
	
	
	
	COMMENT: Stress test results and application to disposal facilities to be included in SGs.



	
	
	SSR-5 
	Requirement 18: Operation of a disposal facility
	The disposal facility shall be operated in accordance with the conditions of the licence and the relevant regulatory requirements so as to maintain safety during the operational period, and in such a manner as to preserve the safety functions assumed in the safety case that are important to safety after closure.

	
	
	
	
	COMMENT: Stress test results and application to disposal facilities to be included in SGs.



	
	
	SSR-5 
	Requirement 26: Existing disposal facilities: assessment of Safety
	The safety of existing disposal facilities shall be assessed periodically until termination of the licence. During this period, the safety shall also be assessed when a safety significant modification is planned or in the event of changes with regard to the conditions of the authorization. In the event that any requirements set down in this publication are not met, measures shall be put in place to upgrade the safety of the facility, economic and social factors being taken into account.

	
	
	
	
	COMMENT: Stress test results and application to disposal facilities to be included in SGs.




ANNEX C

Draft list of issues for TRANSSC consideration on IAEA Transport Safety Standard from the point of the 28 lessons learned in the Japanese Report to the IAEA

1. Steps of Consideration

(1) 28 lessons Japan has learned from the Fukushima Accident ( To extract items concerning transport
(2) Transport related issues raised during/after the Accident ( Contamination, non-transport accident, large volume waste

(3) (1)＋(2) ( 16 items proposed in TRANSSC 23

(4) Gap review to identify items considered to be reflected to the Transport Regulations and Guide Documents

	(a) Item (requirement or topic) recognized


(b) Is it included in provisions in the Regulations?


(c) Does the provision comprehend the item?

NO　　　　　　　　　　　YES(is guidance insufficient)　　　　　　　　　YES(is guidance sufficient)

(d)　Need to change the Regs 　　　(e) Guides or other documents   (f) No action required


(g) How will the Regulations be revised? (CRP, etc.)


(5) To list relevant paras in the Regulations or Guide Documents.

(6) To clarify relations to the IAEA OARs (Over-arching Requirements).

Relationship of 28 lessons learned from Fukushima Daiichi Accident with IAEA Transport Safety Standard       Nov 25-2011 version

NOTES

· Proposed items to be considered are No. 1, 2, 3, 4, 5, 8, 9, 11, 12, 13, 15, 16, 20, 21, 22, 24, 27 and 28, whose columns of “No” in below table are shaded in pink. 
· Numbers of IAEA OARs listed in the column are based on a recommendation from NUSSC responding team in Japan. Numbers in brackets and in blue letters are not related to transport, and no’s in red bold letters are added from the viewpoint of transport.

· TS-R-1: “Regulations for the Safe Transport of Radioactive Material 2009 Edition”
TS-G-1.1: “Advisory Material for the IAEA Regulations for the Safe Transport of Radioactive Material”
TS-G-1.2 (ST-3): “Planning and Preparing for Emergency Response to Transport Accidents Involving Radioactive Material”
TS-G-1.3: “Radiation Protection Programmes for the Transport of Radioactive Material”
TS-G-1.4: “The Management System for the Safe Transport of Radioactive Material”
TS-G-1.5: “Compliance Assurance for the Safe Transport of Radioactive Material”

	Lessons learned from the accident
	Relevant IAEA Safety Standards
	No of IAEA
OARs*
	16 items proposed in TRANSSC 23
	Secretariat

	No
	28 lessons learned
	Gap review
	Requirements
	Guides
	
	
	Discussion starters

	(Lessons in Category 1) Preventions of severe accidents
	
	
	
	

	1
	Strengthen measures against earthquakes and tsunamis
	It should be reviewed whether the impact loads act to packages are covered by the regulatory test conditions, and whether there is any condition not being postulated in the regulatory design conditions to be assessed.

E.g. Impact load by seismic force or tsunami force to packages; 

Collision to surrounding structures at the time of earthquake during lifting of the package; 

Collision of collapsed structure (e.g. gantry crane) onto the package;

Burial into landslide soil due to the earthquake;

Burial into debris brought by tsunami.

Stacking load to the package (currently 5 times);

Combined situation of incidents
	TS-R-1 (Sections VI and VII)
	TS-G-1.1 (Sections VI and VII)
	(8), (9), 10, 11, 12, 19
	Encountering environment beyond regulations
	Are issues such as natural forces fully considered in the hypothetical tests and in the Q system?

Is building collapse (or perhaps collapse of a crane) covered by the requirements, and should it be?

Is burial a situation that should be considered?

Is the stacking load in the regulations sufficient?

Are there accident combinations resulting from natural events that are not included in the hypothetical accident scenarios?

	
	
	It should be reviewed and confirmed that the current regulatory design basis has been established with considerations to a recurrence period of disasters, occurrence frequency of accidents and their magnitude of impact, or combined situation of incidents.
	TS-R-1 (Sections VI and VII)
	TS-G-1.1 (Sections VI and VII)
	(8), (9), 10, 11, 12, 19
	Use of risk informed basis for design
	How does the severe accident frequency in the regulations compare to the frequency of severe natural events?

	2
	Ensure power supplies
	It is out of the scope of the Transport Regulations, since no safety function relies on power supplies. 
On the other hand, some of handling or transport equipment may need to consider secure power supplies, especially multiple power sources for handling crane at a wharf, during incidents.　It should be reviewed whether such consideration is addressed in the guidance material, TS-G-1.1.
	―
	TS-G-1.1 (para. 572 or Appendix)
	21, (35)
	―
	Is there a need for secondary power supplies for some equipment used in transport (e.g. the INF ships have twin power). Should cranes etc. have backup power supplies.

	3
	Ensure reliable cooling function of reactors and PCVs
	To ensure the heat removal function is one of the essential requirements stipulated in the Transport Regulations. In order to assess this function, the environmental test and the thermal (fire) test are incorporated to Type B(U) and B(M) package design requirements, and the enhanced environmental (burial) test and the enhanced thermal (fire) test are added to Type C package design requirements.

It should be reviewed whether the regulatory test conditions are adequate from the viewpoint of maintenance of the heat removal function, and whether to add to secure the heat removal capability after the accident in the emergency response procedures.

E.g. Validity of the environmental, thermal (fire) and burial test conditions (ambient temperature, heat transfer coefficients, duration, etc.)
	TS-R-1 (paras 
104, 615, 651－666, 728 and 736)
	TS-G-1.1 (paras 104, 615, 651－666, 728 and 736)
TS-G-1.2 (paras 5.1, 5.8, 5.15 and 5.36)
	29, (38)
	Package cooling in an accident (cf. Type C burial)
	For packages with a high heat load should reduction in cooling capability be a required test?

	4
	Ensure reliable cooling functions of spent fuel pools (SFPs)
	See lesson No. 3.
	See lesson No. 3.
	See lesson No. 3.
	(38), 42
	See lesson No. 3.
	If areas where heat generating packages are stored rely on forced cooling what would be the effect if it failed?

	5
	Thorough accident management (AM) measures
	The design basis accident conditions in the Transport Regulations are based on a deterministic approach, and packages comply with the Regulations have been transported safely without any major accident for several decades. The guidance to planning and preparing for emergency response to transport accident is provided in a universal (generic) manner independently to a cause or scenario of accidents.
However, when information useful to respond to severe transport accidents will be obtained as an outcome of the consideration on the lesson No.27, it should be reviewed to be taken into the guidance document, TS-G-1.2.
	TS-R-1 (paras 304 and 305)
	TS-G-1.2 (paras 2.4－2.7)
	21, 47, 46
	Risk based accident management
	Based on item 27 can advise on accident response be provided in a more focused manner.

	6
	Responses to multi-site issues
	No action

(This issue is specific to a site selection of nuclear facilities, and is not relevant to transport.)
	―
	―
	(19)
	―
	Has consideration been given to other aspects of a transport accident that could interfere with emergency response?

	7
	Consideration on NPS arrangement in basic design
	No action

(This issue is specific to a design of plant arrangement, and is not relevant to transport.)
	―
	―
	(22)
	―
	

	8
	Ensuring the water tightness of essential equipment and facilities
	Some package design should take water ingress in account, and some may not. The latter should be reviewed whether the assumption of water tightness of the package has been sufficiently demonstrated.

As prescribed in the Transport Regulations, the effect of water ingress shall be considered to the fissile package design. A need of additional requirements or further clarification should be reviewed to the “special feature” in para. 677 of the Transport Regulations to prevent water ingress to fissile packages.
	TS-R-1 (paras 646, 650, 657, 658, 665, 667, 670－682, 721, 729 and 739)
	TS-G-1.1 (paras 646, 650, 657, 658, 665, 667, 670－682, 721, 729 and 739)
	14, 19, 23, (37)
	―

(Water tightness of packages)
	Is water ingress sufficiently covered in the regulations? Are there potential scenarios (e.g. changing the state of package contents from solid to liquid) that need to be considered?

	(Lessons in Category 2) Countermeasures against severe accidents
	
	
	
	

	9
	Enhancement of measures to prevent hydrogen explosions
	In para. 642 of the Transport Regulations, a consideration to hydrogen generation is prescribed.

Is should be reviewed whether an explanation how to consider it concretely even in case of incidents (i.e. prevention of the hydrogen explosion), and a method to assess the hydrogen generation amount would be added.
	TS-R-1 (paras 613 and 642)
	TS-G-1.1 (paras 613 and 642)
	30, 46
	Hydrogen generation
	Is the guidance on this subject sufficient? Is internal hydrogen explosion a scenario that should be considered for some packages?



	10
	Enhancement of the containment venting systems
	No action

(Even in case of packages where venting system is allowed, the design of vent structure is different from plant venting systems. Consequently, no enhancement of venting systems is applicable to the package design.)
	TS-R-1 (paras 574, 631, 660 and 666）
	TS-G-1.1 (paras 574, 631, 660 and 666）
	30, (40), 46
	―
	

	11
	Improvement to the accident response environment
	Requirement on emergency response to the transport accident is stipulated in para. 304 of the Transport Regulations.

It should be reviewed whether it is effective to establish local response headquarters to control the situation commensurate to the magnitude of incident/accident in TS-G-1.2, which concentrates to respond only at the incident/accident location.
	TS-R-1 (para. 304)
	TS-G-1.2 (paras 3.1－3.19 and 4.1－4.13)
	(33), (34), (48), 68
	―
	The principle of local/remote management of incidents in transport, particularly international transport can be complicated, do we have a consistent and gap free approach to this?

	12
	Enhancement of the radiation exposure management system at the time of the accident
	No action (part A)
(Preparedness of infrastructure to measure radiation exposure at the time of the accident is out of the scope of the Transport Regulations. It is already included in TS-G-1.2.)
	TS-R-1 (para. 304)
	TS-G-1.2 (paras 3.1－3.19 and 4.1－4.13)
	13, 30
	Working in a transport accident environment
	

	
	
	To stipulate the radiation exposure limits under the emergency response condition is out of the scope of the Transport Regulations. These limits should be determined by national authorities in accordance with the BSS and ALARA principle with considerations to the exposure situations.
However, it should be reviewed to address reference to the BSS in order to determine the emergency exposure limits in TS-G-1.2.
	TS-R-1 (paras 301－304)
	TS-G-1.1 (paras 301－304)
TS-G-1.2 (paras 3.1－3.19 and 4.1－4.13)
	30
	RP standards for transport – including emergencies
	Is it clear that dose limits do not apply in certain situations?

In the event of a non-transport emergency should there be conditional exemptions to transport requirements?

	13
	Enhancement of training for responding to severe accidents
	Requirements to the emergency response and training are prescribed in para. 304 and paras 311－315 respectively in the Transport Regulations.

When information effective to respond to severe transport accidents will be obtained as an outcome of the investigation on the lesson No.27, enhancement of training in TS-G-1.2 based on that information together with the assignment of appropriate range of players should be reviewed.
	TS-R-1 (paras 304 and 311－315)
	TS-G-1.1 (paras 304 and 311－315)
TS-G-1.2 (paras 5.71－5.94)
	61
	Training for accidents / training courses related to transport accidents
	Can we provide guidance on accident response training that is risk informed?

	14
	Enhancement of instrumentation for reactors and PCVs
	No action

(There is no important instrumentation system to safety.)
	―
	―
	(31), (32)
	―
	

	15
	Central control of emergency supplies and setting up of rescue teams
	To provide a wide range of infrastructure is out of the scope of the Transport Regulations.
The infrastructure required to cope with transport incidents/accidents is addressed in TS-G-1.2, and it should be reviewed whether the measures addressed are sufficient.

E.g. Versatile communication system to cope with a combined situation of natural disaster and transport emergency.
	TS-R-1 (para. 304)
	TS-G-1.2 (paras 3.16－3.19 and 4.1－4.13)
	1, 3
	Combined natural disasters and RAM transport emergencies
	The concept of central stores of emergency equipment for transport emergencies and how these can be managed national and internationally may be appropriate for guidance.


	(Lessons in Category 3) Response to nuclear emergencies
	
	
	
	

	16
	Response to a combined situation of massive natural disaster and nuclear emergency
	See lesson No. 15.
	See lesson No. 15.
	See lesson No. 15.
	56, 57
	Combined natural disasters and RAM transport emergencies
	Have the emergency response provisions been reviewed to ensure they are resilient to events such as natural disasters?

	17
	Reinforcement of environmental monitoring
	No action

(Environmental monitoring is addressed in TS-G-1.2. Basically in transport accidents radiologically impacted area is considered to be limited (see para. 4.3 of TS-G-1.2). In case where large area or long term monitoring is deemed to be required, enhanced measures will be taken under para. 3.19 of TS-G-1.2.)
	―
	TS-G-1.2 (paras 3.1－3.9, 3.16－3.19 and 5.29)

TS-G-1.3 (para. 6.4)
	56, 64
	Monitoring following a transport accident (e.g. multi-state release)
	

	18
	Clarification of the allotment of roles between central and local organizations
	No action

(Clarification of responsibilities among regulatory organizations is out of the scope of the Transport Regulations, since the principles are prescribed in the higher hierarchy document (GSR-1) and its application relies on each state. TS-G-1.2 also emphasizes an importance to define such responsibilities.)
	―
	TS-G-1.2 (paras 3.8, 3.9 and 4.4－4.13)

TS-G-1.5 (paras 2.7, 2.14 and 2.16－2.22)
	4, 58, 59, 60, 68
	―
	

	19
	Enhancement of communication regarding the accident
	No action
(An importance of communication at the time of incident/accident is addressed in TS-G-1.2, such as in para. 5.93.)
	―
	TS-G-1.2 (paras 3.6－3.8, 4.5, 5.56 and 5.92－5.94)
	72, 73, 76
	Who to inform and how to inform them
	

	20
	Enhancement of response to assistant from other countries and communication to the international community
	In the Transport Regulations notification on a certain transport including information on the competent authority approved packages is stipulated. Other information supply or international assistance is generally stipulated by the higher hierarchy documents or conventions, etc.
It should be reviewed to add communication to other countries in case when potential multi-state release is expected to TS-G-1.2.
	―
	TS-G-1.2 (paras 3.6－3.8, 4.5, 5.56 and 5.92－5.94)
	72
	―
	The potential for transport accidents to involve multiple counties exists (e.g. high dose package on an international journey), this can result in more significant effects at distances from an initial event than nuclear accidents, are there sufficient notification requirements in place in the requirements?

	21
	Accurate understanding and prediction of the effect of released radioactive materials
	To estimate radiological impact from released radioactive material caused by the transport accident is out of the scope of the Transport Regulations.

On the other hand, different from nuclear power stations or fuel cycle facilities, transport incidents/accidents happens unspecific places To provide such situation, it should be reviewed to develop and maintain an assessment tool for the radiological impact applicable to an unspecified place and to rather limited area. Who will be responsible and how to inform public should also be reviewed (communication).
	―
	TS-G-1.2 (para. 3.19)

Research & Development (CRP, etc.), TECDOC
	74
	Assessment for release significance
	Given the potential for release or high exposures in transit how should public exposure be assessed?

How should public notification be handled (including international notification)?

	22
	Clear definition of the criteria for wide-area evacuations and radiological protection standards in nuclear emergencies
	It is out of the scope of the Transport Regulations to determine the intervention levels or to define evacuation area under the transport accident conditions.

As it seems, however, useful to evaluate a  radiological impact in the accident based on the output from the lesson No.21, it should be reviewed to estimate a width of the impacted area before the commission of the transport, and reflect it to the emergency response plan.
	TS-R-1 (para. 303)
	TS-G-1.2 (paras 3.16－3.19, 5.10, 5.29, 5.34, 5.42 and 5.53)
	71, 74
	Monitoring following a transport accident (e.g. multi-state release)
	Should we have more informed emergency plans, e.g. does a Type B package accident require the same exclusion distance as an excepted package accident?

To what extent should we encourage more specific emergency response procedures in terms of radiological criteria?

	(Lessons in Category 4) Reinforcement of safety infrastructure
	
	
	
	

	23
	Enhancement of safety regulatory and administrative systems
	No action

(It is out of the scope of the Transport Regulations. It should be addressed in the higher hierarchy documents.)
	TS-R-1 (para. 307)
	TS-G-1.5 (all)
	2
	―
	

	24
	Establishment and reinforcement of legal framework, standards and guidelines
	From observation on the situation during and after the accident, following items (1)-(3) are proposed to be considered.

(1) A need for guidance on treatment, transport and disposal of large volume of contaminated waste generated due to the nuclear accident should be reviewed.
Japan plans to conduct treatment, transport and disposal of large volume contaminated waste generated due to the nuclear accident with considerations to emergency to normal exposure situations. Its progress will be reported to TRANSSC.
	TS-R-1 (paras 107, 310, 408－414 and 516－520)
	TS-G-1.1 (paras 107, 310, 408－414 and 516－520, and appendix)
TS-G-1.2 (paras 1.4, 1.11, 4.8 and 5.8)
	2, 6, 45, 72
	Large volumes of waste - Guidance on transport of large volumes of contaminated material
	Is it appropriate to wait for special arrangement approvals for waste transport in emergency situations?

Can emergency authorizations be handled better at the local level?

	
	
	(2) There is no internationally harmonized contamination limits or standards to ensure smooth transport of general items (commodities) contaminated　by radioactive material. It should be reviewed internationally in order to establish such standards.
	TS-R-1 (paras 107 and 310）
	TS-G-1.1 (paras 107 and 310）
TS-G-1.2 (paras 1.4, 1.11, 4.8 and 5.8)
	2, 6, 43, 45
	Contamination - Contamination levels on non-radioactive goods
	Should the transport contamination levels be applied to general transport of commodities?

	
	
	(3) No framework to allow emergency transport of commodities which contains radioactive material at the time of the nuclear accident. (The 20XX Edition of the Transport Regulation adopted the exemption of emergency transport of a person subject to accidental intake of or contamination from radioactive material.) Such framework should be reviewed to be established.
European provisions for the emergency transport may be referred.
	TS-R-1 (paras 107 and 310）
	TS-G-1.1 (paras 107 and 310）
TS-G-1.2 (paras 1.4, 1.11, 4.8 and 5.8)
	2, 6, 45
	Non-transport emergency - Emergency response requirements - should these be extended and should they include transport of radioactive material from a non-transport emergency
	Can the provisions of ADR relating to emergency transport be applied in TS-R-1?

	25
	Human resources for nuclear safety and nuclear emergency preparedness and responses
	No action

(Issue on human resources will raise  essential and high level arguments beyond the Transport Regulations. From the viewpoint of training to be competent, requirements for the training are prescribed in paras 311 to 315 in the Transport Regulations. Respective guidance documents are provided for the specific topics.)
	TS-R-1 (paras 306, 307 and  311－315)
	TS-G-1.2 (paras 3.1 and 3.7)
TS-G-1.4 (paras 4.2－4.6.)

TS-G-1.5 (paras 2.12－2.14)
Training Material
	1, 3, 61
	Training for accidents / training courses related to transport accidents
	

	26
	Ensuring the independence and diversity of safety systems
	No action

(Not applicable, since there is no systematic safety installation in packages.)
	―
	―
	(22), 24, 25, 27
	―
	

	27
	Effective use of probabilistic safety assessments (PSA) in risk management
	The design basis accident conditions stipulated in the Transport Regulations are on a deterministic approach, and packages complies the Regulations have been transported safely without any major accident for several decades.

However, it should be reviewed whether  any information effective to control transport risks can be obtained through the conduction of comprehensive risk assessment. When such information will be gained, it will be incorporated to TS-G-1.2. 
	―
	TS-G-1.2 (paras 2.4－2.7)
	21, 49, 51
	Risk based accident management
	Can a generic risk assessment be carried out to identify the most significant risks of exceeding the package failure criteria.

	(Lessons in Category 5)Thoroughly instil a safety culture
	
	
	
	

	28
	Thoroughly instil a safety culture
	Issue on safety culture also will raise essential and high level arguments. Though the Transport Regulations are pragmatic, it should be reviewed to note a view point of the defence-in-depth concept prescribed as Principle No.8 in the IAEA Fundamental Safety Principles (SF-1) in the Regulations.

It can be covered by the management systems, as addressed in para. 2.14 of TS-G-1.4. It should be reviewed whether the safety culture is incorporated in the compliance assurance guidance, since it appears only as an example in the Appendix V of TS-G-1.5.
	TS-R-1 (paras 105, 306 and 307)
	TS-G-1.4 (para. 2.14)
TS-G-1.5 (paras. 2.1－2.6)
	7
	―
	Has the concept of safety culture been adequately considered in transport requirements? 


Reference 1
16 items for initial consideration proposed in TRANSSC 23
· Encountering environments beyond regulations

· Package cooling in an accident (cf. Type C burial)

· Water tightness

· Hydrogen generation

· Assessment for release significance

· RP standards for transport – including emergencies

· Use of risk informed basis for design

· Risk based accident management

· Working in a transport accident environment

· Training for accidents / training courses related to transport accidents

· Combined natural disasters and RAM transport emergencies

· Monitoring following a transport accident (e.g. multi-state release)

· Who to inform and how to inform them

· Contamination - Contamination levels on non-radioactive goods

· Non-transport emergency - Emergency response requirements - should these be extended and should they include transport of radioactive material from a non-transport emergency

· Large volumes of waste - Guidance on transport of large volumes of contaminated material

Reference 2
IAEA OARs （Over-arching Requirements）
1 Gov. resp. in establishing the regulatory body
2 Establishment of an independent regulatory body by the Gov.
3 Staffing and competence of the regulatory body
4 Liaison between the regulatory body and authorized parties
5 Review and assessment by the regulatory body of information relevant to safety
6 Establishment of regulations and guides by the regulatory body
7 General requirement on Management System on promotion of safety culture
8 Suitability of a site for a nuclear installation
9 Site characteristics that may affect safety
10 Seismological and geological conditions
11 Water waves induced by earthquakes or other geological phenomena
12 Use of historical data
13 Fundamental safety functions
14 General design requirement
15 Application of defence in depth
16 Categories of plant states
17 Design basis for items important to safety
18 Postulated initiating events
19 Foreseeable internal and external hazards. Including consideration of cliff-edge effects and simultaneous impacts on multiple units. 
20 Design basis accidents
21 Design extension conditions, including consideration of Combinations of events and failures
22 Physical separation and independence of safety systems
23 Safety classification
24 Reliability of items important to safety
25 Common cause failures
26 Single failure criterion
27 Fail-safe design
28 Overpressure protection of the coolant pressure boundary
29 Removal of residual heat from the core, Emergency core cooling and transfer to an ultimate heat sink
30 Containment, Control of radioactive releases from the containment and hydrogen mitigation
31 Instrumentation
32 Reliability and testability of instrumentation and control systems for items important to safety
33 Main Control room
34 Supplementary control room
35 Emergency power supply
36 Performance of supporting and auxiliary systems
37 Support service systems
38 Auxiliary heat transport systems
39 Process sampling systems and post-accident sampling systems
40 Compressed air systems
41 Lighting systems
42 Fuel handling and storage system
43 Periodic safety review
44 Equipment qualification
45 Feedback of operational experience
46 Accident management programme
47 Operator’s emergency plan
48 Operation control rooms and control equipment
49 Safety analysis of the plant design
50 Purpose of the safety assessment and scope of the safety analysis
51 Deterministic and probabilistic approaches
52 Criteria for judging safety
53 Uncertainty and sensitivity analysis
54 Independent verification
55 Use of the safety assessment
56 Government establishment of an emergency preparedness and response system
57 Preparations at local, national levels and at the international level
58 Co-ordination of and plans for emergency response for infrastructure
59 Response authority
60 Organization
61 Training, drills and exercises
62 Assessment of threats
63 Protection strategies justified and optimized at the planning stage
64 Transition from an emergency exposure situation to an existing exposure situation
65 General functional requirement for emergency preparedness and response
66 Emergency management
67 Identifying, notifying and activating
68 Emergency control centre
69 Mitigatory action
70 Taking urgent protective actions
71 Programme for managing, controlling and recording the doses received by emergency workers
72 Information, instructions and warnings to the public
73 Assessing the initial phase
74 Taking agricultural countermeasures, and longer term protective actions
75 Mitigating the non-radiological consequences
76 Conducting recovery operations
77 Remediation of areas with residual radioactive material
ADVISE:


The safety of SF should be ensured at all times.


Strategies for SF management should be re-examined in the light of the lessons learnt from the accident and the results of the work on stress tests. 


This examination should be done with respect to the various options available [type of storage, time limitations for storage in NPPs and other facilities, safety implications of the options chosen, etc.].


The SGs should be reviewed/ revised after the reexamination exercise finishes.








Scope of this list








� This could be done with a best estimate approach (more stringent approaches may be used according to States’ requirements.


� 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.


� WASSC was informed by Japanese WASSC representatives that the existing RWM facilities on site or near the site were not affected neither by the earthquake nor the tsunami.


� Order number in the List of topical Areas of Review and Link to the Overarching Requirements – Ref [2]





