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	RESOLUTION

	Relevance
	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	1
	1
	1.1
	Design basis accidents are defined as accident conditions against which a facility is designed according to established design criteria, and for which the damage to the fuel, and the release of radioactive material, are kept within acceptable limits [1,5].
	See text below the table. It applies to all proposed modifications no. 1 to 5 and 9. It is a general point related to the application of the safety guide for existing and/or new reactors. 
	
	
	
	

	1
	2
	1.2
	Design extension conditions comprise accident conditions more severe than a design basis accident. Design extension conditions may or may not involve nuclear fuel degradation either in the core or at other locations where fuel is stored; conditions involving nuclear fuel degradation are termed severe accidents [5].
	
	
	
	
	

	1
	3
	1.3
	Consideration of design extension conditions in the design of new nuclear power plants1 or in the enhancement of the design of existing nuclear power plants is an essential component of the defence-in-depth approach used in nuclear safety [2-45]. The probability of occurrence of a design extension condition is very low, but it may lead to significant consequences resulting from degradation of the nuclear fuel.
	
	
	
	
	

	
	4
	1.4
	The design extension conditions should be used to identify the additional accident scenarios to be addressed in the planning of practicable provisions for the prevention of such accidents or the mitigation of their consequences if they do occur - named severe accident management (the term "accident management " what includes the management of a severe accidents.) [5].
	
	
	
	
	

	1
	5
	1.7
	Effective implementation of accident management is done in existing plants through a severe accident management programme (hereinafter referred to as "accident management programmes") while already the design of new nuclear power plants explicitly includes the consideration of severe accident scenarios by dedicated systems and provides strategies for their management. Accident management encompasses plans and actions undertaken to ensure that the plant and the personnel with responsibilities for accident management are adequately prepared to take effective on-site actions to prevent or mitigate the consequences of a severe accident. The accident management programme needs to be well integrated with the emergency preparedness and response programme in terms of human resources, equipment, strategy and procedures.
	
	
	
	
	

	1
	6
	1.8
first sentence
	The accident management programme needs to consider all modes of operation, all possible conditions, including combinations of events that could cause failure of fuel cooling and ultimately significant radiological releases to the environment. 
	In the shown para. 1.8 there is obviously an inconsistency in the requirements compared to the new para 2.1 taken from IAEA SSR 2/1 for new reactors as well as between the paras.1.8, 2.1, 2.8, 3.3 and 3.17 itself with regard to the conditions and events and the inclusion of external events which should be considered in the AM programme development respectively in individual parts of it.   

A proposal for a corrected text should be derived based on a discussion between members of the countries. The proposal should be in line with latest requirements with this regard after Fukushima. 
	
	
	
	

	1
	7
	1.8

Before second sentence
	An accident management programme should consider special requirements for multi-unit sites. An accident management programme requires that plants establish the necessary infrastructure to effectively prevent or mitigate severe accident conditions, mitigate fuel damage, and stabilize the units if fuel damage does occur. This infrastructure should include equipment and supporting procedures necessary to respond to events that may affect multiple units on the same site and last for extended periods, and personnel having adequate skills for using such equipment and implementing supporting procedures.
	Foot note 1 from §1.3 should be moved into §1.8.
	
	
	
	

	1
	8
	1.9
	This Safety Guide presents recommendations for the development and implementation of an accident management programme for meeting the requirements for accident management that are established in relevant IAEA Safety Requirements for design in Sections 2 and Section 5 of Ref [5], com-missioning and operation in Sections 3 and 5 of Ref. [6], safety assessment in Section 4 in Ref. [7] and emergency preparedness and response in Sections 2 and 3 of Ref. [8]. It is also applicable for further enhancements of nuclear safety by means of reasonably practicable safety improvements.
	The NS-G-2.15 has been developed on the basis of the IAEA Safety Standards Series No. NS-R-1. This should be refer-enced. 

The new SSR-2/1 and 2/2 have been developed for new NPPs. The requirements mentioned in the section 2 and 5 are fare be-yond the requirements of the older IAEA documents.
	
	
	
	

	1
	9
	1.10
	This Safety Guide provides recommendations for the development and implementation of an accident management programme during all modes of operation for the reactor, the spent fuel pool and or any other location of fuel to prevent and/or to mitigate the consequences of severe accidents.3
3 More details can be found in Reference [8].
	Last words of sentence can be deleted as Accident management is defined above in §1.5 etc.

Reference [8] mentioned in the foot note is not related to the topic.
	
	
	
	

	1
	10
	1.11
	Although the recommendations of this Safety Guide have been developed primarily for use for both existing power plants and new water cooled reactors, they are anticipated to be valid to some extent for new plants and other types of nuclear reactors and nuclear fuel cycle facilities (including spent fuel storage), too.
	See text below the table. It applies to all proposed modifications no. 1 to 5 and 9. It is a general point related to the application of the safety guide for existing and/or new reactors. 
	
	
	
	

	1
	11
	2.1
	Requirement 20 in Reference [5] establishes the following requirements on design extension conditions for which accident management programmes are to be developed.:

“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 de-sign 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 of accident management programs and to plan practicable provisions for the prevention of such accidents or mitigation of their consequences if they do occur”. [5]
	As discussed below the table separately, AMP cannot be considered in the design of current NPPs, as the design is already given and the plant operating. If Req. 20 of SSR-2/1 must be applied here, it should be change to be applicable for existing NPPs. 
In the shown para. 2.1 there is obviously an inconsistency in the requirements compared to the new para 2.1 taken from IAEA SSR 2/1 for new reactors as well as between the paras.1.8, 2.1, 2.8, 3.3 and 3.17 itself with regard to the conditions and events and the inclusion of external events which should be considered in the AM programme development respectively in individual parts of it.   

A proposal for a corrected text should be derived based on a discussion between members of the countries. The proposal should be in line with latest requirements with this regard after Fukushima. 
	
	
	
	

	1
	12
	2.2
	2.2 Paragraph 2.10 in Reference [5] estab-lishes the following requirements for acci-dent management in the design of nuclear power plants which is applicable for the development of accident management pro-grammes in general:

“Accident management mMeasures are required to be taken to ensure that the radiological consequences of an accident would be mitigated. Such measures include the provision of safety features and safety systems, the establishment of accident management procedures and guidelines by the operating organisation and, possibly, the establishment of off-site intervention measures by the appropriate authorities, supported as necessary by the operating organisation, to mitigate exposures if an accident has occurred”.
	This requirement taken form SSR-2/1 does not fit to the requirements typically specified for AMP for existing plants. SAMG as main mitigating measure are missing; instead of “provision of safety features and safety systems” is requested, what cannot be done typically in an existing plant anymore.

Modifications should be discussed after the general decision is taken, whether NS-G-2.15 is still deemed to be valid/developed for both reactors, existing and new ones, or even not, as again pro-posed. 
	
	
	
	

	1
	13
	2.3
	Requirement 19 on accident management in the operation of nuclear power plants in Reference [6] establishes:

“The operating organization shall establish, and shall periodically review and as necessary revise an accident management programme [6]”.
	This requirement taken from SSR-2/2 is OK, but there is no need to mention the Requirement 19 explicitly.
	
	
	
	

	2
	14
	2.4
	Paragraph 5.6 in Reference [7] requires that tThe results of the safety assessment shall be used as an input for on-site and off-site emergency response and accident management [7].
	There is no need to mention the Paragraph 5.6 in Reference [7] explicitly.
	
	
	
	

	2
	15
	2.5
	Paragraph 5.2 in Reference [8] dealing with minimization of consequences of any nuclear or radiological emergency on peoples’ health, property and the environment requires that tThe transition from normal operation to operations under emergency conditions on the site shall be specified and shall be effectively made without jeopardizing safety [8].
	There is no need to mention the Paragraph 5.2 in Reference [8] explicitly.
	
	
	
	

	1
	16
	2.6, 

Footnote No. 5 to 2.6
	“Requirement 46 in Reference [9] requires that aAccident management as part of overall emergency preparedness and response shall should address the transition from existing exposure situations to emergency exposure situations5 to existing exposure situations [9]. which arises as a result of an accident or any other unexpected event, in order to avoid or to reduce adverse consequences.”

Please modify the text of footnote No. 5 as follows: 

“Defined as situations of exposure that arise as a result of an accident, may occur during the operation of a planned situation, or from a malicious act, or from any other unexpected situation event, and require urgent prompt action in order to avoid or to reduce adverse undesirable consequences. For the purpose of protection, the International Commission on Radiological Protection recommended that reference levels for emergency exposure situations should be set in the band of 20–100 mSv effective dose (acute or per year) [22].”

Please add the ICRP Publication 103 to the list of references: 

“[22]   INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, The 2007 Recommendations of the International Commission on Radiological Protection, ICRP Publication 103, Elsevier, Oxford and New York (2007).”
	There is no need to mention the Requirement 46 in Reference [9] explicitly.

The statement in Para 2.6 is not correct. The relevant exposure situations are referred to in a wrong order. Furthermore, ‘should’ need to be replaced by ‘shall’. Compare with the wording in the preceding Paras 2.4 and 2.5: “Requirement … requires that … shall be …” The same wording has to be used in Para 2.6 as well, since a requirement taken from GSR Part 3 is referred to. 

The definition of the term ‘emergency exposure situation’ in footnote No. 5 is not consistent with the one provided in GSR Part 3 (see Para 1.20 (b) and section on definitions therein). It is strongly recommended to use this definition. This also means that the last part of Para 2.6, which is closely related to the definition of the term ‘emergency exposure situation’, should be moved into the footnote. 

Recommendations on reference levels for emergency exposure situations are provided in ICRP Publication 103 and are reproduced in GSR Part 7 (see Para 4.28(2) therein). For completion, a reference to one of these publications should be added in footnote No. 5.
	
	
	
	

	1
	17
	2.7
	An accident management programme should be developed and implemented for all plants including new plants equipped with dedicated systems for prevention and mitigation of severe accidents, irrespective of the core damage frequency and fission product release frequency.6
6 The possibility of certain conditions occurring is considered to have been practically eliminated if it is physically impossible for the conditions to occur or if the conditions can be considered with a high level of confidence to be extremely unlikely to arise.
	The content of foot note 6, which is clearly a requirement for new NPPs is not related to the text. It cannot be applied for existing plants. 

The important information is that an AMP should be developed irrespective of the core damage frequency and fission product release frequency. It has nothing to do with existing or new plant. 
	
	
	
	

	1
	18
	2.8
	The accident management programme should address all modes of operation and external hazards relevant for the site considered, taking into account possible dependencies between events. It should also consider external hazards that could result in significant damage to the infrastructure on-site or off-site.
	In the shown para. 2.8 there is obviously an inconsistency in the requirements compared to the new para 2.1 taken from IAEA SSR 2/1 for new reactors as well as between the paras.1.8, 2.1, 2.8, 3.3 and 3.17 itself with regard to the conditions and events and the inclusion of external events which should be considered in the AM programme development respectively in individual parts of it.   

A proposal for a corrected text should be derived based on a discussion between members of the countries. The proposal should be in line with latest requirements with this regard after Fukushima. 
	
	
	
	

	3
	19
	2.17
	“Interface with waste management or remediation of contaminated areas during accidents should be considered in an appropriate manner. Radioactive Wwaste should be processed in such a way that provisions are made to mitigate the consequences if of accidents if they do occur [11].”
	More appropriate wording.
	
	
	
	

	1
	20
	Footnote No. 18 to 2.34
	“Examples of justification and use of portable (non-permanent) equipment can be found in United States of America. This includes the developed extensive damage mitigation guidelines (EDMGs) which were developed reflect requirements imposed after the events of 11 Septem​ber 2001 and the Flexible Coping Strategies (FLEX) which were a strategy developed following the Fukushima Daiichi accident.”
	Please note that the original sentence construction of footnote No. 18 is wrong; our proposal for modification is provided at the left. 

In the context of this footnote, it should be explained in more detail what the so-called B.5.b requirements of the U.S. Nuclear Regulatory Commission stand for.
	
	
	
	

	1
	21
	3.3
	The preventive accident management should address the full spectrum of events, including relevant external hazards. All events should be considered on the basis of credibility of occurrence, and possible complications during their evolution that could be caused by

additional hardware failures and human errors.
	In the shown paras. 3.3 and 3.17 there is obviously an inconsistency in the requirements compared to the new para 2.1 taken from IAEA SSR 2/1 for new reactors as well as between the paras.1.8, 2.1, 2.8, 3.3 and 3.17 itself with regard to the conditions and events and the inclusion of external events which should be considered in the AM programme development respectively in individual parts of it.   

A proposal for a corrected text should be derived based on a discussion between members of the countries. The proposal should be in line with latest requirements with this regard after Fukushima. 
	
	
	
	

	1
	22
	3.17
	A safety assessment should be performed to identify and consider all credible challenges resulting from individual events or combinations of events that could cause failure of barriers against release of fission products.
	
	
	
	
	

	3
	23
	3.30
	“In the preventive domain, strategies should be developed to preserve critical safety functions that are important to prevent fuel damage or prevent radioactivity release of radioactive material. These include achieving and maintaining sub-criticality, fuel cooling, coolant inventory and containment integrity.”
	More appropriate wording.
	
	
	
	

	2
	24
	3.31
	Last sentence: 

“Strategies may be derived from ‘candidate high level actions’, examples of which are given in Appendix II of Ref [12] [15].”
	Wrong reference is referred to in this paragraph. 

A list of ‘candidate high level actions’ is provided in Appendix II of the Safety Reports Series No. 32.
	
	
	
	

	3
	25
	Footnote No. 66 to 3.98
	“Potential radiological consequence analysis of reactor accidents in terms of doses.”
	Grammar.
	
	
	
	

	2
	26
	3.94
	“Besides activities performed as part of assessment of plant vulnerabilities and capabilities, the following guidance provided in Paragraphs 3.95(3.109 should be done: followed.”
	Clarification.
	
	
	
	

	2
	27
	3.97
	“Address all All significant sources of radioactive material in the plant, in particular the reactor core and spent fuel pools and occurrence of accidents in all relevant normal operational and shutdown states including shutdown states with open reactor or open containment barriers should be addressed.”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	28
	3.98
	“Address all All phenomena (thermal-hydraulic, structural) important for assessment of challenges to integrity of barriers against releases of radioactive materials as well as for source term assessment should be addressed.66 “
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	29
	3.99
	“Address a A sufficiently broad set of accident scenarios adequately covering potential evolutions of initiating events into design extension conditions and a comprehensive set of plant damage states should be addressed.”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	30
	3.100
	“Perform the The selection of accident sequences should be performed in the following steps :”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	31
	3.102
	“Provide sufficient Sufficient input for development of procedures and guidelines should be provided, in particular:”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	32
	3.103
	“Provide sufficient Sufficient information regarding environmental conditions for assessment of the survivability of the plant equipment including instrumentation needed in accident management, as well as for the assessment of the working conditions/habitability of working places for personnel involved in the execution of the accident management actions should be provided.”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	33
	3.104
	“Use generic Generic plant analysis should be used, if available, after assessment of its applicability for the specific.”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	34
	3.105
	“Take into account the The following aspects of accident scenarios that would lead to core damage and subsequent potential challenge to fission products barriers should be taken into account;68”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	35
	3.106
	“Use best Best estimate computer codes, assumptions and data regarding initial and boundary plant conditions with appropriate consideration of uncertainties 69 in the determination of the timing and severity of the phenomena should be used.”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	36
	3.107
	“Use computer Computer codes that have the capability of modelling severe accident phenomena with reasonable accuracy in prediction of key physical phenomena and modes and timing of failure of barriers and validated to the extent as far as reasonably practicable should be used.”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	37
	3.108
	“Evaluate and interpret all All code results should be evaluated and interpreted with due consideration given to code limitations and associated uncertainties.70”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	38
	3.109
	“Perform activities Activities in accordance with basic rules for safety analysis should be performed as specified in the relevant IAEA Safety Requirement (see Ref. [7]).”
	Safety Guides like DS483 should provide recommendations and guidance (i.e. ‘should’ statements) rather than instructions.
	
	
	
	

	2
	39
	3.142
	“The responsible authority should decide when to transition from an emergency exposure situation to an existing exposure situation, taking into account the need to protect individuals existing living in long-term contaminated areas after a nuclear accident or a radiation radiological emergency.”
	Ensuring consistency with the terminology used in the Safety Requirements GSR Part 3 and GSR Part 7, both of which referring to the term ‘nuclear or radiological emergency’ (see section on definitions therein).
	
	
	
	

	3
	40
	Annex II
	In addition, to keep abreast with the international community, the development of SAMGs has been started in 2010, and was fully completed end of 2014. In addition to keep abreast with the international community, the The development of SAMGs has been started in 2010 and full completion is contemplated for the end of 2014.
	Editorial.

Sentence appears twice.
	
	
	
	


The proposed text is not in line with the requirements and definitions used for DBA and DEC as written in the new IAEA SSR-2/1, Requirements 19 and 20 (Ref.[5] in NS-G-2.15). The definitions used before for DBA and BDBA and SA may be applied. Reference cannot be made to SSR-2/1, as it is rewritten for new reactors!

A clear distinction is necessary for existing NPPs and new NPPs as it is done in the new IAEA SSR-2/1. This new SSR-2/1 is clearly developed for new NPPs, as it is precisely mentioned in the § 1.1 to 1.3 (see below) and it might not be practicable to apply it in general for existing NPPs. The opposite is true for the NS-G-2.15. Even after updating the guide NS-G-2.15. is clearly developed for existing NPPs and might be applicable to some extend for new NPPs. 

In existing NPPs severe accidents are clearly outside the NPPs design and DEC (former BDBA and SA) may be defined to cope with severe accidents. Design criteria for the existing NPPs are unchanged. Hardware measure for SA may be implemented, but not necessarily. SAMG are required for mitigation, while EOPs are used in the prevention. The SAMG are composed of guidelines which may be followed by the TSC, but not necessarily.  

In new NPPs as it is defined in SSR-2/1 Requ. 19 and 20, DBA covers a similar spectrum as for current NPPs; DEC covers also SAs as for current NPPs. But, the consideration of mitigation measures has to be done within the design phase of the NPP, even so other criteria are applied as for DBA. Furthermore, much stronger requirements are defined for new NPP with regard to the containment as well as to the “tolerated” releases of fission products (practical elimination of large early releases etc.). Req. 20 in SSR-2/1 provides the details. All these details have not been reflected in NS-G-2.15, as it was not developed for new NPP. It is also not necessary to change NS-G-2.15 as SA provisions are already reflected in the design of new NPPs and are required in SSR-2/1. 

Further SSR-2/1 does not require implementing SAMG for the mitigating domain. Instead of §2.10 requires “the establishment of accident management procedures by the operating organization”. Those procedures (not guidelines) are used for the prevention and mitigation of SAs as well, as specific SA systems are implemented in the plants design already to deal with “planned” SA situations. The actions defined in the procedures have to be followed by the staff/TSC; no deviation is possible. An example is the so called OSSA instructions for the EPR reactor. There, procedure like instructions is included for the “designed” SA prevention and mitigation path. Only in case there is a deviation from this path (beyond the design of the NPP) guidelines like SAMG might be developed in addition.

It is recommended to leave the application range of NS-G-2.15 for existing reactors as no other IAEA safety guide exist anymore which deals with severe accident management for existing reactors. It applicability for new NPPs is given to some extent, what could be mentioned (as f.e. done in §1.7).  More examples can be provided if needed where the current NS-G-2.15 typically reflects EOP/SAMG requirement developed for current NPPs, which are significant different e.g. in comparison to OSSA intended to be used for EPR.

Ref.[5] IAEA SSR-2/1:

1.1. The present publication supersedes the Safety Requirements publication on Safety of Nuclear Power Plants: Design (IAEA Safety Standards Series No. NS-R-1) issued in 2000. …  It is recognized that technology and scientific knowledge advance, and that nuclear safety and the adequacy of protection against radiation risks need to be considered in the context of the present state of knowledge. Safety requirements will change over time; this Safety Requirements publication reflects the present consensus. 

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 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 the consequences 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. Requirements related to the State system of accounting for, and control of, nuclear material and security related requirements are also taken into account in the design of nuclear power plants. Integration of safety measures and security measures will help to ensure that neither compromise the other. 

1.3. It might not be practicable to apply all the requirements of this Safety Requirements publication to nuclear power plants that are already in operation or under construction; in addition, it might not be feasible to modify designs that have already been approved by regulatory bodies. For the safety analysis of such designs, it is expected that a comparison will be made with the current standards, for example as part of the periodic safety review for the plant, to determine whether the safe operation of the plant could be further enhanced by means of reasonably practicable safety improvements. 
Requirement 19: Design basis accidents 
A set of accidents 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.

….

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 of such accidents or mitigation of their consequences.
…
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