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	RESOLUTION

	Rele-vanz
	Comment 

No.
	Para/Line 

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

	2
	1
	1.2
	Further requirements on documentation of the safety assessment in the form of a safety analysis report, its objectives, the scope, level of detail and updating are given in Requirement 20 from GSR Part 4 (Rev. 1), paras 4.65 through 4.68 [2].

	Indeed, GSR Part 4 uses the term safety report. However, within in DS449 as well as in SSG-10 the term safety analysis report is used. For consistency, also here the term safety analysis report shall be used. In addition, in some countries the safety report is an excerpt and shorter summary of the safety analysis report. The safety report is  usually used for public consultations.
	
	
	
	

	2
	2
	1.9/2
	Although intended mainly for use with new nuclear power plants, the guidance presented in this Safety Guide may also should also be used, as far as reasonably practicable, for existing nuclear power plants when operating organizations review their existing safety analysis reports to identify any areas in which improvements of the safety analysis report may be appropriate.
	Since the SAR is a living document and should be updated also after commissioning, during the plant operation, using this Safety Guide should be clearly recommended for existing nuclear power plants.
	
	
	
	

	3
	3
	1.11
	· Framework Structure of the safety analysis report for various stages of the nuclear power plant life time;
	Wording. Bullet point might cause confusion in relation to the following one.
	
	
	
	

	2
	4
	1.14
	The structure proposed in this Safety Guide, including the subdivision of the safety analysis report into the different chapters, should not be interpreted as strict guidance to be followed verbatim. In each specific case, the operating organization should agree with the regulatory body on the content, structure, form of the presentation, storage and use of the safety analysis report.
	This para is not needed, because a safety guide is not mandatory in contrast to a safety requirement. Usually, member states can deviate from recommendations in safety guides. Moreover, a standardized format of a SAR is worthwhile for designer, utilities, regulators and external experts for developing and reviewing the provided information.
	
	
	
	

	1
	5
	2.1
	The safety analysis report either preferably compiled as a single document or as an integrated set of documents constituting the licensing basis of the plant, should provide adequate justification to demonstrate that a nuclear power plant meets all appropriate safety requirements.
	For a reviewer, it is preferred to have the information in a single self-contained document. This is an important aspect for an efficient review process. See also para. 4.2  in GS-G-1.4, last sentence.
	
	
	
	

	1
	6
	2.1
	In addition to providing a documented justification that the plant has been designed to appropriate safety standards, the safety analysis report should be also able to demonstrate that the plant will can be operated safely and to provide reference material for the safe operation.
	Already at the design stage, before granting a construction licence, it must be clearly seen from the SAR that the plant can be operated safely due to its design. To emphasized this aspect we propose to replace will by can.
	
	
	
	

	2
	7
	2.2
	There may be differences between the various rules. Among these areas, there are standards on the classification of structures, systems and components (SSCs), fire protection, radiation protection, safety of labour and civil construction and occupational health and safety.
	In safety engineering the term occupational health and safety is usually applied.
	
	
	
	

	3
	8
	Headline before 2.3
	FRAMEWORK STRUCTURE OF THE SARSAFETY ANALYSIS REPORT FOR VARIOUS STAGES OF THE NUCLEAR POWER PLANT LIFE TIME
	See comment no. 3
	
	
	
	

	1
	9
	2.3/item3
	· Pre-operational Safety Analysis Report (POSAR), which includes the basis for the authorization of the nuclear power plant commissioning and operation. During the nuclear power plant operation, the POSAR can be further complemented by additional information, leading to issuance of the Operational Safety Analysis Report (OSAR) or Final Safety Analysis Report (FSAR). 

· A Final Safety Analysis Report (FSAR) or an Operational Safety Analysis Report (OSAR) that incorporates the revisions to the intermediate report prior to the plant entering first routine operation.
	It is important to verify the POSAR by the first entry into routine operation of the as-built nuclear power plant. FSAR should be clearly recommended and not only left like a voluntary option.
	
	
	
	

	
	10
	FRAMEWORK STRUCTURE OF THE SARSAFETY ANALYSIS REPORT FOR VARIOUS STAGES OF THE NUCLEAR POWER PLANT LIFE TIME
	The final (FSAR) or operational (OSAR) report incorporates any necessary revisions to the intermediate report (POSAR) following the commissioning and licensing process for the first entry into routine operation of the as-built nuclear power plant. The final report should clearly demonstrate that the plant meets its design intent. Systematic updating of the SAR would then become a requirement for the operating organization during the remaining lifetime of the plant. This would usually be done periodically so as to reflect any feedback of operating experience, plant modifications and improvements, new regulatory requirements or changes to the licensing basis.
	Add new paragraph on FSAR (s. comment 9).
	
	
	
	

	1
	11
	2.6
	The preliminary safety analysis report should contain sufficiently detailed information, specifications and supporting calculations needed for assessing and demonstrating that the plant can be constructed, commissioned, and operated and decommissioned in a manner that is acceptably safe throughout its lifetime.
	To emphasized that commissioning is an important step in the transition from construction to operation. 

For new plants it is expected, that already the design takes the later safe decommissioning into account.
	
	
	
	

	1
	12
	After 2.7
	The operational safety analysis report respectively the final safety analysis report should reflect latest insights from commissioning. Any deviations from the pre-operational safety analysis report should be justified. As the safety analysis report is considered as a living document, the OSAR / FSAR should be updated in case of plant modifications.
	Only the POSAR is addressed. It is recommended to add a paragraph on the OSAR / FSAR. This is important to reflect plant modifications after granting an operating licence. 
	
	
	
	

	1
	13
	2.10  last sentence
	
	The example does not reflect the complete picture. It is expected in Chapter 2 the impacts due to external hazards should be derived as well as the site conditions, especially meteorological and population density. Later are important for calculationg the dispersion of radioactive releases and to determin the radiological impact and the  possibility of plant external emergency responses. The calculation of the doses shall be described in chapter 15 and the impact on the environment in Chapter 20. It is important, that the interfaced within the SAR are correctly described.
	
	
	
	

	2
	14
	2.11
	In general, all systems that have the potential to affect safety should be described in the safety analysis report. The information to be included in the safety analysis report on various plant systems will depend on the particular type and design of the reactor selected for construction. For some types of reactors, many of the sections discussed below will be entirely relevant, while for other reactor types those sections may not apply directly. However, as a general rule, all systems that have the potential to affect safety should be described in the safety analysis report.
	First, the general rule should be presented, followed by possible excerptions.
	
	
	
	

	1
	15
	2.15
	Between the updates of the safety analysis report, the The full impact of any modification on the safety of the nuclear power plant should be evaluated and submitted to the regulatory body for approval before being implemented. The safety analysis report should be updated in a timely manner after the modification has been implemented to reflect the current state of the plant configuration.
	A modification of the NPP should be reflected in the SAR and may be considered as an initiator for updating the SAR.
	
	
	
	

	1
	16
	2.20
	These materials serve to enhance the review process and the later usability of the safety analysis report and should be easily accessible for the regulatory body to obtain information needed for its review and assessment work.
	For an efficient review process it is important that the supplementary information is easily accessible to the regulator to prevent unnecessary delays in obtaining the required information.
	
	
	
	

	1
	17
	General remark on section 2
	A description of a common strategy on how to develop a SAR chapter, especially for technical chapters of the SAR is considered worthwhile. A top-down approach from the fundamental safety functions, to the safety functions, design basis, design and design evaluation is considered as a good approach to guide the vendor/operating organization to develop a safety oriented SAR document containing the information needed by the regulator to assess the achieved level of safety in a traceable manner. Unfortunately, such a strategy on how to develop and later on to review a SAR is missing. However, many vendors already apply such a standardized strategy.
	
	
	
	

	1
	18
	3.2.2
	Information provided in chapter 2 should be periodically updated, typically every ten years, taking into account the latest information and knowledge as a basis for evaluation of safety implications of the changes.
	To achieve consistency with para 5.1A of NS-R-3 Rev.1.
	
	
	
	

	2
	19
	
	General comment on “CHAPTER 2. SITE CHARACTERISTICS”, paras. 3.2.1 – 3.2.40:

The chapter could be improved by a clearer structure:

(1) General description of the proposed site and its suitability to host a nuclear power plant

(2) General description of  hazard assessment (screening, evaluation, definition of design basis events, hazards exceeding design basis events)

(3) Hazard specific description (seismic, flooding, external fire and explosions, etc.) with clearer separation between natural and human induced hazards.

(4) Description of site specific conditions affecting the dispersion of radioactive releases

(5) Description of the suitability of the site for emergency preparedness and response

This will further guide the developer in preparing the SAR and helps the reviewer to assess the provided information.
	
	
	
	

	1
	20
	3.2.5
	A discussion of considerations concerning the site exclusion and/or acceptance criteria applied for the purposes of preliminary screening of the site for suitability after the site survey stage should be provided in this section of the safety analysis report.
	Site exclusion is a step before drafting the SAR. It is expected that the operating organization will submit a SAR after site selection is done. It is the task of the regulator to assess whether the proposed site meets the national requirements on siting.
	
	
	
	

	1
	21
	3.2.12
	Hazards identified as potentially affecting the site can be screened out on the basis of being incapable of posing a physical threat or being extremely unlikely with a high degree of confidence. The arguments in support of the screening process should be justified and described in the safety analysis report. The screening criteria used for each hazard (including the envelope, probability thresholds and credibility of events) and the expected impact of each hazard in terms of the originating source, the potential propagation mechanisms and the predicted effects at the site should be discussed in this section.
	Usually, screening means that a certain hazard can be excluded from the evaluation because due to the screening criteria applied the hazard will not have a serious impact on the plant. 

We propose to move 3.2.12 before 3.2.11. 
	
	
	
	

	2
	22
	3.2.11
	
	Move after 3.2.16
	
	
	
	

	1
	23
	before 3.2.13
	Results of the hazard assessment, preferably in form the relation of probability and severity should be provided in the safety analysis report. If the maximum credible hazard severity is provided, a justification should be given. 
	An important aspect of hazard assessment is the so called hazard curve. This will be the basis for estimation of the impact on SSCs and thus mandatory for defining the design basis.
	
	
	
	

	1
	24
	3.3.6
	This subsection should describe in general terms the design approach adopted to meet the fundamental safety objective (see SF-1, para 2.1 (a) [19]) and to ensure that, in all plant states, radiation doses within the installation or in the plant surroundings due to any release of radioactive material are kept below authorized limits and as low as reasonably achievable (ALARA), economic and social factors being taken into account.
	Economic and social factors need not to be addressed because it is already implicitly covered by the ALARA principle.
	
	
	
	

	1
	25
	
	General remark with respect to paras. 3.3.6 and 3.3.7: 

Here, only the radiological objective is addressed. For the design of a nuclear power plant Principle 8 “Prevention of accidents” of SF-1 is very important and should be reflected in this chapter of the SAR. The applicant should describe by which means this principle will be achieved (like application of DiD, single failure criterion, etc.)
	
	
	
	

	2
	26
	Before 3.3.8
	The general approach to define the design basis should be described taking operational states, accident conditions and impacts from internal and external hazards into account. Information should in which operational states and accident conditions a certain SSC will be demanded.
	Here, it is expected that the general approach to define the design basis will be described. In other chapters the design basis for individual SSCs should be described. (see also discussion in TECDOC 1791)
	
	
	
	

	3
	27
	3.3.8
	In addition to normal operation, these categories should include anticipated operational occurrences (anticipated operational occurrences), design basis accidents , design extension conditions (design extension conditions) without fuel degradation, as well as design extension conditions with core melting (severe accidents).
	Editorial.


	
	
	
	

	1
	28
	3.3.10
	This subsection should describe the approach adopted to incorporate the defence in depth concept into the design of the plant. It should be demonstrated that the defence in depth concept has been considered in all stages of the lifetime of the nuclear power plant, for all plant states and for all safety related activities in accordance with SSR-2/1 (Rev.1), §2.12-§2.18 [3]. It should also be demonstrated that measures are taken for adequate independence of levels. Particular emphasis should be placed on robustness and independence of safety systems and safety features provided for design extension conditions with core melting.
	At last two sentences form 3.3.11 to 3.3.10 to emphasize independence of DiD.
	
	
	
	

	1
	29
	3.3.11
	Barrier concept
It should be demonstrated that there are physical barriers to the release of radioactivity and systems to protect integrity of the barriers and measures are taken to ensure robustness of provisions at each level of defence in depth. It should also be demonstrated that measures are taken for adequate independence of levels. Particular emphasis should be placed on robustness and independence of safety systems and safety features provided for design extension conditions with core melting.
	Para 3.3.11 addresses more the barrier concept to prevent radioactive releases. This should be highlighted by a headline in italic style. The last two sentences are addressing independence of DiD and can be deleted (see previous comment).
	
	
	
	

	1
	30
	3.3.12
	
	Para. 3.3.12 is more related to DiD. It is proposed to move this para. between 3.3.10 and 3.3.11.
	
	
	
	

	1
	31
	Before 3.3.18
	This section should describe the approach to identify and list those conditions which could lead to an early radioactive release or a large radioactive release.
	A list of scenarios which have to be practically eliminated should be provided at a prominent location in the SAR before describing the approach to achieve practical elimination.
	
	
	
	

	2
	32
	3.3.56
	· Other major internal structures, such as supports, the refuelling cavity walls, in-containment refuelling water storage tank, intermediate storage pool for spent fuel, the operating floor, intermediate floors, and various platforms.
	Completion.
	
	
	
	

	2
	33
	3.3.4/4
	The justification for the design bases of the fuel should include a description of the design limits for the fuel and the functional characteristics in terms of the desired performance under all relevant plant states.
	All plant states should be relevant for justification of the design bases of the fuel.
	
	
	
	

	2
	34
	3.6.14
	· The system for control of hydrogen and other combustible gases in the containment.
	Explicit mention of hydrogen due to its nature.
	
	
	
	

	3
	35
	3.7.30
	Enumeration 3.7.30. exists twice.
	Editorial.
	
	
	
	

	2
	36
	3.8.5
	(c) The plant’s capability to maintain safety functions and to remove decay heat from spent fuel for the period for which the plant is in a station blackout condition (loss of all AC power supplies).
	Clarification. There are different definitions available for SBO.
	
	
	
	

	2
	37
	3.9.4/item 1
	New Fresh fuel storage and handling system; 


	Commonly used terms in the nuclear field are: “fresh fuel” and “spend fuel”.
	
	
	
	

	1
	38
	3.10.1 (a)/1
	The performance requirements for the turbine generator(s) in operational states and under accident conditions;
	Accident conditions are also relevant for the steam and power conversion system and should be included here.
	
	
	
	

	1
	39
	3.10.3/1-2
	Where appropriate, tThis chapter should summarize the evaluation of radiological aspects of normal operation and accident conditions of the steam and power conversion system and subsystems.
	Unless the evaluation of radiological aspects of normal operation and accident conditions of the steam and power conversion system and subsystems is discussed at different paragraph of the document, it should be included here. Moreover, it should be a clear recommendation and not only an option.
	
	
	
	

	1
	40
	3.10.13/2
	The section should describe the turbine generator system equipment design and design bases, including the performance requirements under operating and accident conditions.
	Accident conditions are also relevant for the steam and power conversion system and should be included here.
	
	
	
	

	2
	41
	3.11.10/2
	This section should describe the capabilities of the plant to control, collect, process, handle, and store liquid radioactive waste generated during operation and resulting from accident conditions.
	Radioactive waste resulting from accident conditions are according to 3.11.7 (Source terms) considered in Chapter 15.
	
	
	
	

	1
	42
	3.12.1//2-3
	The expected occupational radiation exposures during operational states and anticipated operational occurrences, including measures to avoid and restrict exposures, should also be described.
	Anticipated operational occurrences should also be considered in the radiation protection.
	
	
	
	

	3
	43
	3.12.9 und 3.12.10
	3.12.9. This section should provide a description of all on-site radiation sources existing both in operational states as well as in accident conditions. , with account taken of both contained and immobile sources, and potential sources of airborne radioactive material. 

3.12.10. The sources should include contained and immobile radiation sources (such as reactor core; reactor coolant; chemical and volume control system; spent fuel pool cooling system; liquid, gaseous and solid radioactive waste systems -determined consistently with chapter 11-; residual heat removal systems; spent fuel; irradiated control rods and other core internals) as well as sources of airborne radioactive material (such as leakages from systems and equipment for transport of radioactive fluids; activation of air and gaseous leakages from distribution of coolant from spent fuel pool affecting containment atmosphere; fuel building atmosphere and auxiliary building atmosphere).
	Information contained in 3.12.9 is partially repeated in 3.12.10. It would be helpful, to put these two paragraphs together. 
	
	
	
	

	1
	44
	3.12.20
	Dose assessment should be based on radiation monitoring (if already available, during plant operation), on operational experience from similar plants or on appropriate computational models. Data from similar plants and description of computational models should be provided in the safety analysis report or should be adequately referred to.
	During plant operation radiation monitoring system should already be in operation.
	
	
	
	

	3
	45
	3.13.6, 3.13.7, 3.13.8
	Move paragraphs: 3.13.6, 3.13.7 and 3.13.8 to Chapter 18 Human Factors Engineering / Human-machine interface design / Training program development.
	It would be helpful to put all paragraphs dealing with training program together. 
After in Chapter 13 the qualification requirements are identified (3.13.5), the training program could be concluded in Chapter 18, as it is partially done.
	
	
	
	

	2
	46
	3.13.20/1
	Information on the management system provisions (creating, receiving, classifying, controlling, storing, retrieving, updating, revising and deleting) for the documents, records and reports relevant for the operation of the plant over its lifetime should be provided in this sub-section. The associated retention times should be taken in accordance with the level of importance towards plant licensing, operation and decommissioning. In particular, this should include the operating organization’s documentary provisions for the management of plant configuration, as well as the management of waste and decommissioning of the plant.
	An advice on, what is meant by “the management system provisions” would be helpful.
	
	
	
	

	1
	47
	3.13.21
	In this sub-section, a description should be provided of the relevant arrangements for conducting periodic shutdowns of the reactor as the operating cycle and safety or performance improvements. This should include measures to ensure the safety of the plant during the outage period, as well as measures to ensure the safety of temporary personnel working at the plant at the time. Description on how the plant configuration in accordance to OLCs and safety analysis report is maintained should be given in this section. Particular attention should be paid to measures taken to ensure safety during specific circumstances of outage, such as multiple activities, multiple actors from different fields and services, organization and planning, time pressure, management of unforeseen events, feedback of experience of outages and how this experience is analysed and used to improve the management of outages.
	Description of outages should consider also temporary working personal, which is commonly hired for specific works on nuclear power plant (e.g. construction, revisions).

Moreover, also the importance of specific circumstances of outage should be more emphasised at this point.
	
	
	
	

	2
	48
	3.15.13/2
	The basis for the categorization and grouping of postulated initiating events should be described and justified.
	The basis for the categorization and grouping of PIEs should not only be described but it should also be justified.
	
	
	
	

	2
	49
	3.15.15
	Where appropriate, considered interactions between the electric grid and the plant, and interactions between different reactor units on the same site should be described in this section. Different plant conditions, such as manual control or automatic control, should be investigated.
	It is important to consider also different plant conditions at this place. 
	
	
	
	

	2
	50
	3.15.37
	Plant parameters important to the outcome of the safety analysis should be presented, including as a minimum all parameters important for assessment of the compliance with the selected acceptance criteria. These would typically include: reactor power and its distribution; core temperature; cladding oxidation and/or deformation; pressures in the primary and secondary system; containment parameters; temperatures and flows; reactivity coefficients; reactor kinetics parameters; and the worth of reactivity devices.
	It would be helpful to provide a few examples on what the acceptance criteria could be.
	
	
	
	

	2
	51
	3.17.10/3-4
	This section should describe how individuals in the operating organization, from senior managers downwards, foster a strong safety culture, in accordance with Requirement 12 from GSR Part 2 [45]. According to that, the information provided should describe how the management system and leadership for safety foster and sustain a strong safety culture.
	Second sentence gives no new information, it is a repetition of the first sentence.
	
	
	
	

	3
	52
	Human-machine interface design / Training programme development
	Move here paragraphs: 3.13.6, 3.13.7, 3.13.8
	See comment 45.
	
	
	
	

	1
	53
	3.19.6/ item 10 and 11
	· Mitigating non-radiological consequences; 

· Managing radioactive waste; and 


	· The main goal of emergency management should be to mitigate possible radiological consequences of nuclear accident. The responsibility for non-radiological consequences is usually in hands of other organizations. 

· Managing radioactive waste is covered in Chapter 11 and 15.
	
	
	
	

	2
	54
	Annex/9
	9A.1.1 New Fresh Fuel storage and handling system
	Commonly used terms in the nuclear field are: “fresh fuel” and “spend fuel”.
	
	
	
	

	3
	55
	Annex/15
	15.3 xxx
	It is very unclear, what “xxx” supposed to mean.
	
	
	
	


Relevanz: 1 – Essentials  2 – Clarification  3 – Wording/Editorial

