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	RESOLUTION





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

	1

	1.4/1

	The objective of this Safety Guide is to provide recommendations and guidance on performing deterministic safety analysis under the objectives established in paragraph 5.75 of SSR-2/1 Rev. 1 and paragraph 4.15 of GSR Part 4 Rev. 1
	1. Identification of target actors of deterministic safety analysis falls more within the scope section of the guide.
2. Bullet (a) is embedded in 5.75 (d) of SSR-2/1; bullet (b) is embedded in 4.15 of GSR Part 4 Rev. 1. It is somewhat misleading to set these two objectives aside, moreover since link with previous paragraph in the text is performed through linguistic sentence connector 'also', i.e. as they will go beyond established uses of deterministic safety analysis by the IAEA.

	
	
	
	

	2
	1.5/1
	This Safety Guide applies to new and existing nuclear power plants.
	1. All mentions made throughout the 'scope' section pointing out at the target facility of the safety guide should be wrapped up. In this sense, 1.5 and first part of 1.6 are brought together into one single para.
2. It is somewhat confusing to lift up only two of the objectives within the wide myriad of objectives pursued through deterministic safety analysis. These two objectives should only be explicitly mentioned as long as the rest of the objectives included in 5.75 of SSR-2/1 falls beyond the scope of the current guide –which is not the case. 
2. 1.5 and first sentence of 1.6 should be merged and rephrased.
	
	
	
	

	3
	1.6/4
	"This Safety Guide addresses the main aspects concerning the performance of deterministic safety analysis for designers, operators, regulators and technical support organizations as listed in paragraph 5.75 of SSR-2/1 Rev. 1, including improvements in safety provisions through backfitting design."
	1. One of the most far-reaching consequences of Fukushima Dai-chi lessons learned consists of the installation of totally new safety systems (traditionally binned under the category of 'backfitting') where Deterministic Safety Analysis plays a fundamental role, e.g. for the design phase of related severe-accident mitigating systems such as PARs, FCV, etc. Since this is a sound aspect of deterministic safety analysis, I would outline it explicitly.
	
	
	
	

	4
	1.6/4
	Second sentence to be replaced in new dedicated para.
	First and second sentence of 1.6 touches different issues: First sentence is about whether the safety guide applies to new / existing plants while second sentence talks about the type of plant design.
	
	
	
	

	5
	1.8/3
	… against releases of radioactive substances in all operational conditions of the plant (i.e. full power, low power and shutdown).
	The scope does not say anything about operational conditions of the plant, e.g. low power and shutdown, whereas SSG-3 on PSA indeed does. It is clear that PSA models must be specifically developed to LP&S modes but also emphasis on deterministic safety analysis applied to LP&S should be included in the scope.
	
	
	
	

	6
	1.9/all
	To be removed because of redundancy
	First and second sentences embedded in new para 1.6 when objectives are referred to. 
	
	
	
	

	7
	1.10/all
	This Safety Guide covers different options available for performing deterministic safety analysis, whether conservative or not.
	Terminology in Table 2 makes use of terms standing for different options in performing deterministic safety analysis, among which 'conservative' and 'realistic'. If 1.10 employs exactly the same terms, it is not clear whether such options are being referred or if they are being used under their conventional meaning. In fact, para 1.16 on structure of the report, line 13, rather talks about "conservative and best estimate". To avoid misleading, rewording is suggested.
	
	
	
	

	8
	1.12/1
	The extent of radiological analysis in this Safety Guide is limited to the transport and release analysis of radioactive substances within the buildings of the nuclear power plant, in particular in anticipated operational occurrences and accident conditions, as one of the inputs for determining the radiation doses to the nuclear power plant staff (see GSR Part 3). All aspects going beyond the determination of source term release to the environment, such as dose calculation, radioactive gaseous and liquid effluent calculations or dispersion of radioactive substances in the environment, are not covered by this Safety Guide. While general rules… for example in [5].
	Source term release is also comprised within the radiological analysis as accounted for in the current safety guide. Instead of splitting similar intimately related contents between 1.12 and 1.13, it would become better organized if combining them into one single para addressing all aspects related to radiology.
	
	
	
	

	9
	2.1 and 2.2 / all
	The objectives of deterministic safety analysis are those found in para. 5.75 of SSR-2/1 Rev. 11 and paragraph 4.15 of GSR Part 4 Rev. 1.
	Objectives are listed in a very clear manner in overarching SSR-2/1 Rev. 1 guide. For the sake of clarity and to avoid misleading, they should be reproduced here without modifications. If desired, only further explanations of each of them might be added. For instance, first sentence talks about "the objective" when actually there is more than one objective; besides, it says that the objective is "… to confirm that plant systems, in combination where relevant with operator actions…". However, LBLOCA containment peak pressure in critical flow conditions –checked with deterministic safety analysis–  right after the break looks at containment pressure design so that safety systems capability to withstand such peak does not apply in this context (instead, passive heat sinks play a fundamental role if best-estimate calculations are to be performed). Another example is the use of such analysis in meeting with operational limits and conditions (i.e. Technical Specifications) where mentioned objectives in paras 2.1 and 2.2 do not match suitably.
	
	
	
	

	10
	2.3/5
	Computational simulations should be carried out specifically for all operational conditions of the plant from full power to shutdown.
	It should be strongly stated the need for building as many input models of the plant as operational states exist.
	
	
	
	

	11
	2.7/2
	Related to reference as indicated in the text: Safety Report Series No. 52 [10] para 6.21 – 6.29 and 7.43
	Paras in the referenced report are not numbered, i.e. it does not exist para 6.21. Please correct.
	
	
	
	

	12
	2.7/All
	Additional information on uncertainty analysis should be included
	Even if not aimed at exhaustively describe uncertainty analysis main steps and sound methods, the information provided here is too poorly described and should be extended, at least, to touch fundamental aspects just equivalently to what done in other introductory sections under point 2 on "general considerations".
	
	
	
	

	13
	2.9/5
	In a conservative approach, evaluation models for phenomena simulation implemented into the codes deterministically lead to unfavorable effects regarding specific acceptance criteria calculation. Furthermore, this approach is also based on selecting scenario initial and boundary conditions increasing mass and energy loads challenging safety systems and radiological barriers. Nonetheless, since this approach does not provide with the actual safety margins (Bucalossi, 2008)
, and since there are scenarios where the real value of the relevant plant parameter provided by the calculation of the code is unknown –due to the deliberate pessimistic criteria characterizing the evaluation models–, sometimes even leading to non-conservative results (D'Auria et al., 2006)
, the use of this approach is no longer recommended by (IAEA, 2008)
.
	1. Current sentence presents unclear wording.

2. It does not properly distinguish between evaluation models and boundary and initial conditions.
3. It is relevant to bring here the (IAEA, 2008) statement about this full conservative approach.
	
	
	
	

	14
	2.10/1
	At present, the state of the art of phenomena taking place in plant states from normal operation up to design basis accidents has significantly improved as a result of wider and more reliable experimental research. Benefits from this increase in knowledge have subsequently been translated into corresponding improvement in simulation codes.
	1. Rephrasing of para 2.10 aims, on one hand, at limiting this increase of knowledge to and up the DBA field, and on the other, removing / replacing / reformulating drawbacks in previous para 2.9.
	
	
	
	

	15
	2.11/5
	First part of next-to-last sentence (The complete analysis…) to be removed.
	Computer code validation should be requested in all options so no reason to state it here linked to option 2.
	
	
	
	

	16
	2.11/6
	Option 2 is commonly used for DBA and anticipated operational occurrence analysis yet some national regulations, such as US Code of Federal Regulations, does not permit option 2, while allowing applying either option 1 and 3.
	If current para 2.11 includes arguments on the practical use of deterministic safety analysis applications, it would be significant to balance the current statement ("commonly used") by introducing sound exceptions to avoid readers wrong belief in making 'common' a sort of equivalence to 'consensus'.
	
	
	
	

	17
	2.11/7
	Reference into brackets to para 6.12 deals with option 2 further description so it should be removed or replaced above at the beginning of para 2.11 when option 2 is first mentioned
	This reference is unnecessary. References within the text should be placed at the first time when they are introduced.
If this reference is to be kept, why then not applying the same for option 1 when introduced in para 2.9?
	
	
	
	

	18
	2.12/2
	… together with as-built plant boundary and initial conditions accounting only for existing uncertainties hence avoiding imposing any deterministic conservative burden.
	Dealing with boundary and initial conditions, 'partially most unfavourable' statement is highly ambiguous.
	
	
	
	

	19
	2.12/3
	In turn, avoidance of all type of conservatisms requires comprehensive analysis of the entire spectrum of uncertainty sources when simulating plant state scenarios to ensure success in mitigating systems performance and radiological barriers.
	The meaning of 'the conservatism required in analysis of DBAs' is unclear. Which regulation is requiring it? Besides, removing conservatisms in performing safety analysis is precisely the goal pursued when switching from option 1 to 4, where option 4 is free of any degree of imposed conservatism.
	
	
	
	

	20
	2.12/5
	Option 3 contains limited degree of conservatism only related to boundary and initial conditions and is at present accepted in some national regulations for DBA and anticipated operational occurrence analysis.
	It seems that wording 'some' applies to 'DBA and anticipated operational occurrence'. However, this is wrong since regulation likely focuses on deterministic safety analysis applied to an entire set of so-called plant states so that if one specific option, e.g. option 3, can be applied to LBLOCA, it will certainly be applicable –following that same regulation– to a SGTR. Therefore I believe 'some' applies to national regulations giving utilities and TSO the possibility of applying option 3 in this field.
	
	
	
	

	21
	2.12/7
	Last sentence should be removed
	There is no need for explicitly mentioning one of the crucial aspects related to a correct uncertainty analysis in option 3. There are also several other ones, e.g. selection of significant and high-uncertainty phenomena, identification of user-effect sources of uncertainty (including nodalization analysis), which also have a very important role in properly conducting the uncertainty analysis.
	
	
	
	

	22
	2.13/All
	Removed the entire para
	This para does not contain any added value. Besides, it does not correspond to reality when stating that availability of extensive data is associated to best-estimate boundary and initial condition approach. If this were the case, best estimate in boundary and initial conditions is related to option 3, hence uncertainty analysis will be mandatory. On the other hand, utilities and TSO in charge of performing such deterministic analysis have access to as built, extensive and detailed data of the plant. Therefore and according to these two arguments, option 3 should be the first option for utilities and TSOs. Nonetheless, most applications worldwide still make use of option 2.
	
	
	
	

	23
	2.15/1
	Option 4 allows using best estimate code modelling, system availability assumptions and initial and boundary conditions.
	Ambiguous sentence when referring to parameters, on one hand, and modelling, on the other.
	
	
	
	

	24
	2.15/3
	… aimed at assessment of control system capability (see paras 7.17 and 7.54).
	The fact of removing last part of second sentence in para 2.15 stems from the increasing awareness on the strong impact that uncertainties have in the field of severe accidents. This issue will be developed later on in comment XXX
	
	
	
	

	25
	2.16/1
	One of the sound results potentially drawn from deterministic safety analysis is source term calculation, which will ultimately serve for prediction of dispersion of radioactive substances to the environment and eventually does to the plant staff, to the public and radiological impact on the environment.
	I don't agree when saying that source term determination is the essential component of deterministic safety analysis. Deterministic safety analysis have a wide spectrum of objectives each of which can strongly impact on safety analysis and assessment activities. Just to make an example, source term categorization as a consequence of severe-accident sequence simulation with safety codes is performed through Level 2 PRA tool. However, up-to-date significance and number of consequences from Level 1 PRA application highly exceeds those coming from Level 2 PRA. Moreover, core damage figure of merit have also a much stronger impact within FSAR than source term categorization.
	
	
	
	

	26
	2.17/All
	Source term evaluation under accident conditions requires simulation code capabilities dealing with fission product release from fuel elements, transport through primary system and containment or spent fuel pool building, and related chemistry. Risk-dominant and earliest, largest sequences leading to source term release to outside containment / spent fuel pool building environment or attached buildings should be taken into account.
	It is unclear which actor is responsible for tasks identified in para 2.17. Safety engineer in charge of carrying out deterministic safety analysis will calculate source term by making use of dedicated simulation code. Therefore, I would recommend to reorient para 2.17 towards code capabilities in terms of affected source term phenomena.
	
	
	
	

	27
	2.18/(b)
	Footnote 6 should be replaced / added here in 'practically eliminated'.
	'Practically eliminated' statement appears here for the first time so corresponding clarification note should be included.
	
	
	
	

	28
	2.18/(c)
	First sentence of footnote 2 should be added here.
	Last sentence of para 1.12 says that 'determination of the doses to the nuclear power plant staff is therefore not covered by this Safety Guide", hence footnote 2 on indicating that this reason goes beyond this Safety Guide should also apply here.
	
	
	
	

	29
	2.19/new
	To include a new bullet (f) such (f) To characterize so-called Level 2 PRA Release Categories and quantify related figures of merit, e.g. LERF.
	Unless it is explicitly stated that the listed reasons only affect deterministic safety analysis, Level 2 PRA results on Release Categories constitute a key aspect of safety analysis interacting with deterministic safety analysis by making use of simulation code outcomes which should be here taken into account.
	
	
	
	

	30
	2.19/new
	To include a new bullet (g) such (g) To help with the engineering design process related to severe-accident mitigating systems such as Filtered Containment Venting.
	Decision criteria on some of the backfitting systems may include minimization of source term release and associated transport heat outside containment.
	
	
	
	

	31
	POSTULATED INITIATING EVENTS
	N/A
	Generic, well-ordered indications aimed at facilitating the design of a structured path to identify and classify PIEs would be an asset. For instance, indications to classify PIEs
	
	
	
	

	32
	3.5/1
	… in all operational states during normal operation…
	PIEs should be operational-state specific rather than plant-mode specific since every mode can contain several plant configurations each of which greatly different among them in terms of alignment and automatic system availability. This comment should be extended to whenever the text refers to plant modes. Moreover, operational state, or plant operating state, belongs to standard IAEA terminology.
	
	
	
	

	33
	3.8/2
	… with negligible duration in time may not be considered after careful analysis and quantitative assessment of the potential contribution to overall risk figures of merit.
	First on 'quantitative': real contribution of operational states to risk might be subjectively masked by the relatively short duration of the operational state. In order to suitably weight and potentially neglect one particular operational state, risk should be calculated since it will take into consideration not only time but also the probability of violating safety criteria.
Second on 'overall risk': if referred to source term releases, the focus should not only point at large or early releases but to the entire contribution to source term releases. For instance, Fukushima Unit 3 might not be classified as early release yet it should be taken into account when neglecting severe-accident (i.e. DEC) sequences.

Third on 'figures of merit': consideration of PIEs should not be assessed only taking associated derived source term releases as safety criteria but all risk-related figures of merit, e.g. impact on core damage, which can significantly differ from consequences on the source term.
	
	
	
	

	34
	New
	PIEs identification and classification should be based on similar jeopardized critical safety functions leading to similar safety systems requirements.
	Para addressing PIE identification and classification is currently missing. More emphasis and clarification should be made in this regard, for instance, by relocating para 3.30 up to 3.23 or even to the general previous section on 'POSTULATED INITIATING EVENTS'.
	
	
	
	

	35
	3.20/4
	… accidents without careful quantitative assessment of the potential contribution to overall risk figures of merit.
	Same reasons stated in previous comment 32
	
	
	
	

	36
	3.21/3
	the control and limitation systems.
	According to the terminology used in 3.3, reactor protection system is included within the control and limitation systems. Unless distinction is wanted to be made here to limit PIEs related to supporting systems only to those leading to scram, same nomenclature should be used here.
	
	
	
	

	37
	New
	Identification of PIEs applying to AOOs, DBAs and DECs should be carried out on a plant-operational-state basis.
	Para 3.9 list of generic operational states should apply to the entire 'POSTULATED INITIATING EVENTS' section when talking about PIEs identification; otherwise explicit mention in this respect should be made on PIEs identification dealing with AOOs, DBAs and DECs.
	
	
	
	

	38
	3.23/2
	… and its effect on the nuclear power plant, i.e. similar mitigating systems needed to drive the plant to a safe state.
	'effect on the nuclear power plant' should be clarified.
	
	
	
	

	39
	3.24,3.27,3.29/All
	Identification of PIEs can be made by attending to events related to challenging different critical safety functions. Within each category of events, PIEs are identified according to plant-specific features. Typical examples of category of events challenging safety functions are the followings:
	First, examples shown in 3.24 are classified as "types of transients". However, 3.24 and entire section 3 talks about PIEs, i.e. initiating events, so the guide should keep referring to events rather than transient, where the latter could also embrace, as indicated in para 3.23 assumptions and acceptance criteria, hence mitigating systems needed. Therefore, I would make a clear distinction between PIE and related derived transient. Otherwise, looking at 3.27, what is the difference between the noun syntagm of every bullet located before and after the colons? Left-hand text is the generic event threatening the critical safety function (primary water level, heat removal, subcriticality, primary integrity, etc.) and right-hand text is the PIE itself. In fact, this is implicitly mentioned in para 3.32 line 2 when referring to 'category of events'. A two-column table could also be included instead of current two-item, slightly unclear lists.
	
	
	
	

	40
	3.24
	Remove entire para 3.24
	Para 3.24 is nearly redundant with para 3.27 and 3.29. It does not say anything not accounted for in the other two referred paras.
	
	
	
	

	41
	3.26/Table
	N/A
	Featured categories in Table 2 of former Safety Guide version should be kept though rows readapted according to type of events included within this subsection, i.e. AOOs and DBAs.
	
	
	
	

	42
	3.31/2
	… to their frequency of occurrence and required mitigating systems to drive the plant to a safe state.
	PIEs categorization should be consistent with PRA's not only in terms of similar initiating event frequency but also similar event tree family of sequences.
	
	
	
	

	43
	3.32/4 (addition)
	In order to identify the bounding case within a category of events, not only extreme cases should be picked up, e.g. maximum break size; minimum flowrate, but also points placed somewhere in the middle between minimum and maximum values characterizing the spectrum of events within each category.
	Sometimes the bounding case is not located at the upper / lower bound of the event group range but somewhere in the middle so that different effects worsening accident evolution are more severe. This might be the case for different SBLOCA evolutions, for instance, with HPIS failure.
	
	
	
	

	44
	3.36/2 (addition)
	… according to a similar plant evolution and / or safety systems needed to drive the plant to a safe state.
	For clarification's sake.
	
	
	
	

	45
	3.39/2
	… should take into account those low-frequency, challenged-safety sequences not meeting with DBA postulated conditions, e.g. single-event failure yet ultimately preventing core damage. For this purpose, Level 1 PRA constitutes the most suitable tool due to the comprehensive nature of the delineated accident sequences where no deterministic hypothesis on PIE and subsequent accident evolution has been made.
	A structured approach for DEC identification is highly recommended to avoid the unmanageable situation of tackling with hundreds of scenarios when multiple failures are considered. Moreover, related frequencies in multiple failure events are not easily obtained so that –again– PRA becomes twice useful for DEC PIE identification. 
	
	
	
	

	46
	3.45
	Same comment than 45 (just by replacing Level 1 by Level 2).
	Same rationale than 45 applies here but applied to DEC with core melting.
	
	
	
	

	47
	3.47/1
	Remove first sentence
	First sentence is already included in first sentence of para 3.48.
	
	
	
	

	48
	3.47/2
	Replace current sentence by the following text:
Core melting scenarios result from safety systems failing to succeed in performing their intended safety function. DBA scenarios, alongside DEC without significant fuel degradation, in combination with mitigating system failures and leading to extended core damage, constitute a long list of scenarios highly difficult to handle with. Moreover and contrary to DBAs, bounding sequences will be different depending on the severe accident acceptance criteria. DBA standard technical criteria, such as maximum PCT or clad oxidation, constitute a set of intimately related variables so that conditions leading to one variable maximization will likely lead to other variables maximization. However, this is not the case for severe accidents where related acceptance criteria can be constituted by highly independent variables to an extent that maximization conditions for one surrogate variable means minimization conditions for another. One typical example could be containment hydrogen concentration whose maximization will hardly be bounded by containment pressure bounding sequences.

Therefore, a structured approach should be employed here for severe accidents identification. One very useful tool may come from Level 2 PRA so-called Plant Damage States, which constitute a comprehensive set embracing the entire spectrum of severe-accident phenomena embedded in risk-significant (looking backwards) groups of sequences leading to core damage and (looking forwards) featuring similar evolutions in containment.
	According to the suggested text, not only one bounding sequence but more than one exists in the field of severe accidents.

In fact, recent applications facing such severe-accident identification process have made use of Level 2 PRA one way or another.
This is a very sound comment with important consequences so please treat it carefully, not paying unnecessary attention to details related to the suggested format of the para.


	
	
	
	

	49
	3.50/3 (addition)
	Special attention in identifying severe accident scenarios should also be paid in the frame of equipment qualification through survivability analysis in order to suitably pick the bounding environmental profiles of the figures of merit which typically are temperature, pressure, humidity, flammable gas concentration and radioactivity.
	Environmental qualification under harsh conditions such as those typical of severe accidents should be mentioned here since this is a crucial issue deserving special treatment where ongoing international efforts are under development.
	
	
	
	

	50
	After 3.55/New
	According to SSR-2/1, Rev. 1, two types of source term release scenarios should be 'practically eliminated': large release and early release category. Since severe accident consequences on source term magnitude, composition and timing to determine whether a particular scenario should be classified under one of the two abovementioned categories is a very complex issue, exhaustive identification of scenarios belonging to both categories can be made through Level 2 PRA so-called Release Category Figure of Merit whenever available.
	Para 3.56 should be deeply improved:
First, classification attending to 'events' and 'severe accident phenomena' does not fit well with identifying conditions leading to large or early release.

Second, it is not mentioned how plant-specific this issue is, but this should be remarked.

Third, 1.a event, i.e. 'failure of large pressure-retaining component in the RCS' is not a very common methodology; it this is referring to LBLOCA, containment related failure will most likely occur because of containment overpressurization, which seemingly falls under the late containment failure category 3; however, containment failure times in LBLOCA w/o any safety systems can lead to very early releases; 2.c on hydrogen DDT can also happen in the long ex-vessel phase by building up of flammable gases thereby falling again under point 3 of the classification. As a conclusion, I would remove entire para 3.56 or rewrite it completely (please look at suggested text in following comment 52)
	
	
	
	

	51
	3.56/All
	Conditions leading to early and large releases highly depend on plant-specific features, e.g. mitigating systems performance, containment characterization, etc., and regulatory as-defined categories of what is meant by 'early' and 'large' release. Notwithstanding the above, several scenarios in particular present significant contributions to both categories whose elimination will hence help achieve the 'practically eliminated' objective:
1) Early releases:

a. Uncontrolled reactivity transients;

b. High-pressure RPV failure (potentially leading to Direct Containment Heating hence jeopardizing containment mechanical integrity);

c. Containment isolation failure;

d. Containment bypass: Interfacing System LOCA (ISLOCA), both as initiating event and at recirculation switch; SGTR

e. Steam Explosions: In-Vessel explosions (so-called ALPHA mode) whose latest state of the art has estimated this phenomenon to be 'practically eliminated'; and Ex-Vessel at RPV failure in case of wet pedestal / reactor cavity configuration. However, steam explosions go beyond the operator control, i.e. no mitigating human action or equipment can be implemented to avoid such severe-accident phenomena.
2) Large releases:

a. Aside from the scenarios mentioned above, all kinds of containment failure may lead to severe source term releases in the long term as a consequence of losing the last defence-in-depth barrier.
	See previous comment rationale
	
	
	
	

	52
	3.57/2
	N/A
	Second sentence should be rephrased or removed. Its current meaning is unclear: what does 'not postulated scenario' mean, even more when talking about a dedicated SAMG aimed at such scenario? Paras 7.68-7.72 describes pertinent suggestions to conduct deterministic analysis for ' practically eliminated' scenarios. But these rules should not ever been referred as 'severe accident management guidance' for obvious reasons.
	
	
	
	

	53
	5.2/1
	Regarding the selection and use of computer codes…
	The use of computer codes is not treated in listed bullets of section 5.2. Rather, para 5.6 specifically addresses this topic.
	
	
	
	

	54
	5.3/All
	Remove/Replace
	The goal of para 5.3 is unclear: code uncertainty assessment –if this is what pursued as it can be likely derived from bullets (a) to (d)– only concerns BEPU approach hence guidance concerning this issue should not be included without previously making explicit the specific code approach underlying such guidance.
	
	
	
	

	55
	5.4/All
	Replace
	Entire para 5.4 should be regrouped under para 5.2. Para 5.4 focuses on code validation through benchmarking activities, thereby in intimate relation of para 5.2 bullets on the minimal capabilities to be met by the code in order to be selected.
	
	
	
	

	56
	5.5, 5.6/All
	Even though substantial progress in the development of more accurate and reliable computer codes has been made, user effects still have a dominant influence on the final results. This is why quality assurance to code users dealing with safety analysis applications should be required. Since performing transient simulations in complex system codes basically consists of fitting certain real processes with  theoretical models implemented in the code, the main categories where user effects concentrate can be structured in 'reality' and 'code':
a. 'Reality' category comprises:

a.1. Plant: The user should have very good knowledge of plant characteristics including SSCs performance in order to prepare a good input deck. For instance, deviations in input and boundary conditions can lead to strong deviations in the outputs;

a.2. Physics: The user should have very good knowledge on phenomena governing accident evolution;
b. 'Code' category comprises:
b.1 Software: The user should be fluent in constructing and understanding modelling aspects to build up an input deck. For instance, nodalization mesh plays an important role in adequately capturing the most important phenomena driving accident evolution;

b.2. Hardware: Not only knowledge on nuclear reactor neutron and thermalhydraulics is fundamental, but also to be familiar with code calculation structure scheme, i.e. employed set of continuity equations or time step size, and code phenomena models. For instance, the user has to make many choices on selecting the most suitable model for a specific phenomenon. Also state and transport property data, i.e. range of reference points for property tables, could be also defined by the user. This user effect source plays an even more critical role in severe accidents where the number of phenomenon where alternative models are available for user's choice hugely increases in proportion to a much lesser reliable state of the art supporting code modelling validation.
	Importance of user effects has been remarked by many international activities dealing with code uncertainty assessment, e.g. within CSNI, CNRA, European Nuclear Regulators, etc. This Safety Guide instead puts no emphasis on such delicate topic which takes even more important when talking about severe accident codes such MELCOR or MAAP (due to the higher freedom assumed by the user compared to the frame of DBA-oriented codes). Therefore, it is the opinion of this reviewer that a fundamental gap is currently found when stressing how important is that code users are well trained in the three independent fields pointed out in my suggested writing. In fact, different countries such Finland, USA or The Netherlands have already given a step forward and started working in developing quality assurance programs for code users.
Suggested text should therefore constitute a new subsection –just, for instance, as 'VALIDATION OF COMPUTER CODES'–.
	
	
	
	

	57
	5.33/All
	Remove
	Uncertainty is code-specific but also plant-specific and sequence-specific. Otherwise the entire uncertainty assessment process would be straightforward. Therefore, para 5.33 should be removed.
	
	
	
	

	58
	5.35, 5.36/All
	N/A
	According to the rationale of comment 57 on user effects, contents referred in these two paras should be replaced into an independent additional subsection.
	
	
	
	

	59
	6.7, 6.8/All
	Please see rationale
	The scope of paras 6.7 and 6.8 regarding sensitivity analysis both in terms of plant state (AOOs, DBAs, DEC) and deterministic safety analysis approach (conservative, BEPU, combined, realistic) should be added. It is the opinion of this reviewer that such activity is restricted to the field of severe accident simulations but only within probabilistic, i.e. Level 2 PRA,  analysis.
	
	
	
	

	60
	6.7/7 (addition)
	To overcome this issue, global sensitivity analysis techniques should be applied such as Monte-Carlo Filtering, Scatter plots or Sobol indices.
	Last sentence in para 6.7 identifies a problem arising from performing sensitivity analysis by varying one parameter at a time yet without offering any solution / recommendation to avoid this shortcoming, which seems to me slightly contradictory. 
	
	
	
	

	61
	6.9/1
	For conservative deterministic safety…
	Referred option in bullet 2 is option 3 in Table 2, hence not conservative but BEPU.
	
	
	
	

	62
	6.9/11
	... in terms of ranges probabilistic distribution functions or confidence intervals of the calculated parameters.
	For precision's sake.
	
	
	
	

	63
	6.11/1
	… should take into account be updated according to plant real configuration e.g. number of PWR steam generator plugged tubes, implemented plant modifications of any kind affecting modelling components and signals, or any ongoing process such as aging affecting simulated phenomena by the code.
	For precision's sake.
	
	
	
	

	64
	6.12/New
	Deterministic safety analysis approach in the frame of design extension conditions should consider BEPU approach due to the large uncertainties related to the involved phenomena. Best estimate –default–values provided by the code can significantly deviate from bounding values when uncertainties are incorporated into the calculations. Critical severe accident phenomena such hydrogen generation, corium quenching or fission product release, transport and chemistry feature large uncertainties that can, at least partly, be addressed by identifying governing phenomena, quantifying their uncertainty and propagating through statistical tools by means of representative accident sequence code simulations.
	The importance played by uncertainties in severe accident simulation codes has already been discussed. It is not well balanced if the two following subsections are only focused on AOOs and DBAs while not mentioning DECs, moreover when several applications derived from using severe accident codes greatly impact on safety improvements, e.g. mitigating system design such number of PARs or filter type in the Containment Filtered Venting.
	
	
	
	

	65
	6.14/5
	… may be different depending on the type of PIE transient
	Uncertainty is not (only) PIE-specific but sequence-specific.
	
	
	
	

	66
	6.15/5 (addition)
	… i.e. initial and boundary conditions which are conservative for one specific transient or acceptance criterion could at the same time be not conservative to another transient or acceptance criterion.
	For clarification's sake.
	
	
	
	

	67
	6.21/2
	… may should be addressed by in case of making use of best-estimate computer codes in combination with …
	For clarification's sake: the text as currently is seems to give to user's choice the alternative of assessing uncertainty in the best-estimate option, i.e. best-estimate code and BICs. But according to option 3 in Table 2, associated uncertainties should indeed be calculated.
	
	
	
	

	68
	6.29/3
	The ranking PIRT tool application 
	For precision's sake.
	
	
	
	

	69
	6.29/5 (addition)
	… on available data. If the number of output relevant phenomena is high, an additional filter taking only those lacking on sufficient knowledge might be applied.
	Several international PIRT applications have performed this further filtering step.
	
	
	
	

	70
	6.29/6
	… to determine the overall uncertainty of the figures of merit used to check compliance with acceptance criteria specific of that particular code, plant characterization and accident sequence simulation.
	It is unclear what is the reference subject when talking about 'the same process can be applied'. What is the mentioned process?
	
	
	
	

	71
	7.7/3
	… occurrences and DBAs and design extension conditions.
	Independently on whether agree or not with integrating dedicated DEC-related systems (e.g. PARs, containment flooding, etc.) in plant limits and conditions, current IAEA NS-G-2.2 does not include them and neither existing collections of plant limits and conditions.
	
	
	
	

	72
	7.10/4 (addition)
	… be avoided in the entire spectrum of transients belonging to the normal operational plant state as defined by the operational limits and conditions and considering the entire plant operating states from full power to shutdown conditions. Transitions from one operating state to another as anticipated according to operational guidelines should be also taken into account.
	For clarification's sake.
	
	
	
	

	73
	7.18/2,7.20/4
	Read rationale
	In both paras, AOOs are defined as transients beyond normal operation but without leading to reactor trip and safety systems actuation. However, such statement does not belong to AOOs whereas a typical instance of such transients is LOOP where automatic reactor trip is expected to occur. Please update if necessary.
	
	
	
	

	74
	7.31
	Please see rationale
	The scope in para 7.31 should be indicated. Apparently it only refers to DBAs but lacks of indication.
	
	
	
	

	75
	7.51/2
	Please see rationale
	Whole second sentence providing rationale for not accounting for non-permanent systems is unclear. Two arguments are provided: the 'long-term argument' might be better explained, maybe by referring to the time needed to actuate such flexible systems that go beyond to DEC times. The 'EOP and SAMG argument' sounds contradictory: precisely because those systems are accounted for in EOP (just like any other safety system), they should be taken into account in the safety analysis accordingly. Therefore, first argument should be better explained and second argument removed unless clarified.
	
	
	
	

	76
	7.58/All
	Please see rationale
	The entire para should be clarified, in particular providing the rationale for not crediting for actions included in the accident management guidelines, at the same time clarifying what is intended to mean by 'design' in apparent opposition to accident management: fundamental provisions incorporated through backfitting will obviously be reflected in accident management, to an extent that performing actions of mitigating systems used in DEC-B like events will likely be restricted to accident management guidelines, e.g. containment flooding to mitigate MCCI. In addition, take also para 7.65 into consideration for potential updating.
	
	
	
	

	77
	7.60/3
	… temperature and hydrogen flammable gases concentration and stabilization of molten corium.
	Though highly plant-dependent (in particular basemat chemical composition dependent), long-term combustion process are more governed by carbon monoxide rather than hydrogen generation. Therefore, it is recommended to replace hydrogen by flammable gases throughout the text.
	
	
	
	

	78
	7.62/(Addition)
	Please see rationale
	Application of para 7.33, bullet 3, is much more related to severe accidents than DBAs. Therefore it should be added here as well –even if mentioned within the 'available systems' subsection. For instance, ongoing IAEA-TECDOC-1135 on "ASSESSMENT OF NUCLEAR POWER PLANT EQUIPMENT RELIABILITY PERFORMANCE FOR SEVERE ACCIDENT CONDITIONS" led by A. Duchac from IAEA focuses exactly on this topic and ways to tackle with it. The author is invited to look it up.
	
	
	
	

	79
	7.66/7
	In-vessel melt retention by RCS injection at different degrees of core damage, and by ex-vessel cooling
	Clarification's sake: it is not very clear what 'in-vessel retention' is meant to be.
	
	
	
	

	80
	7.66/8 (addition)
	Direct Containment Heating
	Even if the list is not exhaustive, DCH is comparable to steam explosions and combustion processes so it should be included for clarification's sake.
	
	
	
	

	81
	7.69/1
	According to 2.8 2.1,…
	Typo
	
	
	
	

	82
	7.70/7
	Sensitivity studies to provide assurance that sufficient margins exist to address uncertainties and to avoid cliff-edge effects
	It is the opinion of this reviewer to make a clear distinction between uncertainty and sensitivity as they constitute very different statistical tools even if sharing some of their tasks. Uncertainty margins cannot be assessed through sensitivity analysis as para 7.70 is suggesting. Moreover, such complex, interrelated uncertainties, as those characterizing the field of severe accidents, would need to be integrally taken while sensitivity analysis is usually performed on one-at-a-time basis. Instead, cliff-edge effects can be deterministically imposed by forcing the code to simulate the worst conditions and afterwards then check whether outcomes go beyond design limits.
	
	
	
	

	83
	7.72/2
	 … it is necessary to examine the inherent safety characteristics of the system to demonstrate that the conditions cannot, by the laws of nature, take place whether because of laws of nature (physically impossible to occur) or because of relying on systems whose inherent fully –or almost fully– passive nature leads to highly confident levels of performance.
	The 'practically eliminated' condition is defined in the overarching Safety Requirements document, SSR-2/1, Rev. 1, where it is mentioned that "physical impossibility of the phenomenon with a high level of confidence to be extremely unlikely to arise". Para 7.71, and even more 7.72 when talking about "inherent safety characteristics… by the laws of nature", seems to go too far because of not attending the definiens clause on 'extremely unlikely' hence accounting for risk hence for probability to occur; and because of not considering that in most cases the pursued elimination is achieved through mitigating systems, and even if these systems are passive, they can fail. In fact, passive safety systems belonging to 3rd generation have an associated probability of failure (huge literature is found on that). For instance, if overpressurization as the cause for containment failure is said to be avoided by means of FCV, even if this system were fully passive, it would always have a chance of failing to succeed. The example taken in the guide on reactivity is in this way the exception of what meant to say here. Therefore, I wouldn't talk about 'laws of nature'; instead, I would put emphasis of the passive-nature of the system and / or its extremely low probability of occurrence. Another example would be the case of the so-called ALPHA mode: how could one say that this phenomenon is 'practically eliminated' if not attending to the probability clause?
	
	
	
	

	84
	7.72/10
	… elimination by physical impossibility of the conditions).
	Please see rationale of previous comment 83
	
	
	
	

	85
	7.72
	An example dealing with high-level performance could be the Passive Autocatalytic Recombiners to avoid reaching DDT conditions jeopardizing containment integrity. Due to their passive nature, failing to succeed in accomplishing with their committed safety function turns to be extremely unlikely.
	Please see rationale of previous comment 83
	
	
	
	

	86
	Annex, A.1/(addition)
	(j) Design specifications, e.g. sizing, capacity, setpoints, environmental bounding conditions for equipment qualification, etc., for existing and new, backfitted mitigating systems.
	This application concerning severe-accident simulation codes is crucial. As it is related with backfitting, it does not fall under A.1(a) category. Para A.2 should be updated correspondingly.
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