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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


	GENERAL
	See comment
	New NS-G-1.9 version shares many sections with updated NS-G-1.10 version. Why not directly merge them in line with IAEA goal of simplifying and reducing the number of guidelines? A significant proportion of the new suggested version exactly coincides with the updated NS-G-1.10.
	
	
	
	

	2
	1.7/-1.8
	This Safety Guide covers the RCSASs, including the ultimate heat sinks as defined in Section 4. It covers design considerations for the RCSASs that are common for various reactor types, limited as mentioned in para. 1.5. The scope does not extend to the detailed design of specific components
	Better wording given in former version: "This Safety Guide covers the RCSASs, including the ultimate heat sinks as defined in Section 4. It covers design considerations for the RCSASs that are common for various reactor types, limited as mentioned in para. 1.5. The scope does not extend to the detailed design of specific components".
	
	
	
	

	3
	1.10
	Lack of consistency
	Current draft version has reformulated the former one by removing the sentence referred to 'general concepts'. However, the current version of Section 3 begins with the following sentence: "This section describes general design concepts and recommendations". Therefore, lack of consistency.


	
	
	
	

	4
	1.10/3
	Remove 'and'
	N/A
	
	
	
	

	5
	1.10/3
	Remove 'designed to control the core reactivity…' until the end of the para.
	Remove this added sentence for the two following reasons:

1.- Format reason: It is not very suitable to introduce fundamental statements such as the goals of the analysed systems constituting the main topic of the SG within the structure of the report.

2.- Content reason: lack of completeness: the complete list of the RCSASs functions is not mentioned. Moreover, "... without a molten core" should be removed in any case: it needs rephrasing and it is not part of the RCSASs function.
	
	
	
	

	6
	1.13/1
	Remove the initial 'The'.
	Acronyms or referred terms should be used throughout the text in a consistent manner, e.g. always use RCSAS or replace the acronym by reactor coolant system and associated systems. The same applies to the rest of the acronyms such as SSC.
	
	
	
	

	7
	2
	Comment
	A general list of all systems comprised within the RCSASs should be reincorporated in the updated version of the report, since it help users to better understand what this multi-system guide is pointing at.

Last, the previous division between the RCS itself, connected systems, associated systems and UHS gave clear clues for the reader to understand in a structured way how and which systems had been addressed in this report. Such structure is suggested to be kept.
	
	
	
	

	8
	2.1/2
	Comment
	1. This section is entitled 'extent of RCSASs' hence it should only address what RCSASs comprises, whereas the system functions should clearly belong to a different new independent section.

2. It can be beneficial to include a list of functions of the RCSASs. However, since there are many systems involved within the RCSAS, such new section should be significantly improved and structured in different subsections each of which will be devoted to collect the main functions of each RCSAS system. At least, this section related to functions should be comprehensive, hence it should collect all functions of the CVCS, CCWS, ECCS, etc., and for instance, CVCS functions or some RCS functions are currently lacking.
	
	
	
	

	9
	2.1/5
	… to prevent significant fuel damage in design basis accidents and to mitigate the consequences of design extension conditions to the extent possible.
	Clarification's sake.
	
	
	
	

	10
	2.1/7
	"Remove the decay heat from the core and transfer it to the ultimate heat sink".
	'Decay heat' and 'residual heat' mean the same.
	
	
	
	

	11
	2.1/10
	Protect the RCS against overpressure in all operational states (including cold overpressure protection).


	Clarification's sake.
	
	
	
	

	12
	2.3/2
	down the intranuclear instrumentation sleeves which are part of the pressure barrier.
	Clarification's sake.
	
	
	
	

	13
	2.3/Addition
	The limits of the RCS should include any additional fixed equipment and piping aimed at connecting portable devices to mitigate the consequences of design extension conditions.
	Portable equipment is temporary connected to the RCSAS, therefore it should be addressed here.
	
	
	
	

	14
	2.5/All
	Replace the entire para by the following one: Heat removal systems are designed to remove the residual heat generated in the core and the sensible heat stored in the RCS driving the plant from the standby mode down to cold shutdown.
	1. Wording
2. Sensible heat is also removed by these systems when transiting down from hot to cold shutdown.
	
	
	
	

	15
	2.6/1
	The safety functions accomplished by these systems are, among other, to compensate reactor coolant leaks, to control the reactor coolant inventory and its chemical composition, to monitor the reactor coolant activity or to inject water to the reactor coolant pump seals.
	Comprehensiveness
	
	
	
	

	16
	Between 2.6 and 2.7
	Emergency boration system
	As currently entitled, 'core reactivity control' might comprise the control rod system. However, such system should not be part of the targeted systems in this report. Therefore, it is suggested to recall it in a clearer way as 'emergency boration system' since this function is carried out as one of the functions usually assigned to the CVCS during operational states.
	
	
	
	

	17
	Between 2.7 and 2.8
	General comment
	The structure based on distinguishing systems upon the plant state during which they perform leads to frequent unnecessary duplicity.
	
	
	
	

	18
	2.10/1
	… into which the transferred residual heat generated in the fuel elements, both stored in the core or spent fuel pool, together with the energy losses generated by the working components, can always…
	The energy absorbed by the heat sink comes not only from the fuel elements but also from the equipment.
	
	
	
	

	19
	
	
	The driving criteria to structure and arrange the contents of current section 3 are not clear enough. This lack already existed in the previous version of the guide. Subsections from 3.7 on seem to give further explanation of some of the features comprised in a standard design basis. If this is the case, the presented structure should be clarified and explicitly mentioned so that it is easy for the reader to follow it.
	
	
	
	

	20
	3.3/All
	Comment
	The mentioned list of issues are overarching topics suitable for every system installed in a nuclear power plant. Therefore, there is no added value here.
	
	
	
	

	21
	3.4/1
	Comment on 'above mentioned objectives'.
	Where such objectives are mentioned? In 3.3? They are not objectives. If in the references, the objectives should be better explicitly mentioned here.

It seems that such wording actually reproduces the beginning of former para 3.5 where, in that case, such 'above mentioned objectives' were functions and these functions had been indeed mentioned in sections 3.2 and 3.3. If the so-called objectives refer to the functions listed in section 2.1 or all section 2, this reference should be given in detail, i.e. including the section number since the objectives or functions are not directly 'above mentioned'.

Moreover, there is no clear difference between an objective and a function in the context of nuclear systems.
	
	
	
	

	22
	3.5/All
	Comment
	Former paragraph 3.4 conveyed in a more proper way what meant to say.
	
	
	
	

	23
	3.6/Addition
	Comment
	The design basis should include other items such as those listed in former 3.8 as support systems (e.g. electric or hydraulic) or the single failure criterion.
	
	
	
	

	24
	3.6/4
	The postulated initiating events and the assumptions taken on systems availability and plant initial and boundary conditions they have to cope with
	Clarification's sake.
	
	
	
	

	25
	3.8 – 3.10
	Comment
	Treatment of PIEs in former version was correct. Therefore, no modification in this respect is suggested to carry out.
	
	
	
	

	26
	3.10/Addition
	Alongside with the PIEs, scenarios leading to limited or extended fuel damage classified as Design Extension Conditions accidents (see IAEA SSG-2, Rev. 1) should also be deterministically imposed to check the system performance in mitigating the accident consequences to the extent possible.
	The title of the current subsection should be updated accordingly.
	
	
	
	

	27
	3.8/2
	and categorized according to their frequency of occurrence.
	The end of the sentence is missing. Categorization criteria should be indicated.
	
	
	
	

	28
	3.9/1
	Comment on 'for each of the conditions above'
	Which conditions are referred to?
	
	
	
	

	29
	3.10/1
	The most challenging consequences for the RCSAS performance caused by the PIEs evolution should be...
	The concept of 'bounding conditions' should be clarified.
	
	
	
	

	30
	3.13/Addition
	RCSASs designed to mitigate the consequences of DECs should not be compromised with the DEC evolution including the derived environmental conditions
	Since systems falling under RSCSAs should also cope with DEC scenarios, i.e. designed to mitigate the consequence of severe accidents, and PIEs do not embrace DECs (see IAEA SSG-2, Rev. 1), DECs should be independently mentioned.  
	
	
	
	

	31
	3.14/All
	For those RCSASs performing safety functions, their design should prevent common cause failures deriving in the total loss...
	'Protection' should be replaced by 'design'.
	
	
	
	

	32
	3.17
	Comment on 'physical protection'
	The concept of physical protection is not sufficiently clear, e.g. when stating that 'when physical protection is not effective, the SSC should be designed to withstand...". What is then the difference between that physical protection and the SSC itself able to withstand the hazard but different with respect to that physical protection?
	
	
	
	

	33
	3.23/2
	necessary to achieve the practical elimination of scenarios leading to  early or early large radiological release, 
	It would be convenient to refer in first place to the relatively new Agency concept of 'practical elimination'.
	
	
	
	

	34
	3.24/All
	in the event of external hazards, the RCS integrity should only rely on RCSAS requiring human actions whose implementation time has been proven to fit with the emergency procedures implementation, accident evolution timing and environmental situation consequence of the external hazard.
	Req. 5.17 does not actually limit such actions to rely on permanent systems but on onsite equipment (since preventing the use of offsite equipment). Nonetheless, IAEA SG on deterministic safety analysis recommends not using non-permanent equipment during the very first hours after the onset of the accident. However, this condition is currently under review so a consensus has not been reached for the time being.
	
	
	
	

	35
	3.25/All
	RCSASs should be designed to meet with their safety functions without depending on offsite equipment during the short-term phase of the accident which it is usually taken as of the first 72 hours after the PIE.
	This paragraph should be rephrased since core cooling is not the only RCSAS function that should be met before offsite equipment and associated actions can be effectively implemented.
	
	
	
	

	36
	3.26/All
	PIEs relevant for RCSASs design should be analysed by each challenging safety function met by the system. The sequence evolution derived from the PIE should agree with the general design basis criteria for the systems performance to meet with the plant safety criteria.
	Clarification's sake.
	
	
	
	

	37
	3.26/Addition
	The RCSASs should be designed to meet with the acceptance criteria under Design Basis Accident conditions and to mitigate the consequences of Design Extension Conditions.
	Clarification's sake.
	
	
	
	

	38
	3.27/List
	PIEs to be considered for RCSASs include but are not necessarily limited to the following:
	The list given in 3.27 is not about accidents but PIEs. Therefore, the text should be rephrased.
	
	
	
	

	39
	3.31/1
	… calculated the reactor coolant systems and each associated system.
	Why the RCS should not be considered?
	
	
	
	

	40
	3.32/All
	RCSASs performance in compliance with the acceptance criteria by using accident sequence system codes should be demonstrated by application of one of the methods listed in IAEA SSG-2, Rev. 1.
	Replace the text of 3.32 since it is not true that systems performance should necessarily follow a conservative approach: 'least favourable' in terms of ii.cc., bb.cc. and systems availability is only one among different acceptable approaches when demonstrating equipment performance accomplishing with the acceptance criteria.
	
	
	
	

	41
	Between 3.32 and 3.33 / Title
	Design extension conditions (without significant fuel degradation)
	This text should be removed since DEC-B like scenarios must be taken deterministically: there is no such argument stating that DEC-B has been achieved because of RCSASs total failure. Rather, RCSASs should mitigate the consequences of DEC, hence even DEC-B.
	
	
	
	

	42
	3.33/1
	… accomplished by permanent systems and dedicated portable equipment.
	1. Onsite portable equipment should be taken into account to mitigate DECs.
2. Otherwise an appropriate rationale supporting exclusion of such portable systems should be explicitly included.
3. Backfitting systems after Fukushima have extensively been based on such type of systems so credit should be given provided time and environmental restrictions are met in the design.
	
	
	
	

	43
	3.31/Addition
	Even if DEC with extended fuel damage implied RPV failure, there would be still the possibility for RCSASs to help mitigate the consequences of the accident by (i) injecting water into the containment via the RCS, or by (ii) removing heat from the containment by making use of associated systems such as suppression pool heat removal mechanism, or containment sumps recirculation and cooling. Therefore, such DEC scenarios should also be taken into account within the appropriate RCSAS design.
	Rationale for considering DEC-B scenarios.
	
	
	
	

	44
	3.34/2
	… necessary to mitigate the consequences of limited or extended fuel damage scenarios"
	
	
	
	
	

	45
	3.39/2
	… for the design of RCSASs (Cfr. IAEA SSG-2, Rev. 1)
	This reference gives insights on how to approach the DEC identification task.
	
	
	
	

	46
	3.41
	… for each operating state within the normal operation of the plant, and for the Design Basis Accident and Design Extension Conditions to the extent possible.
	It is worth distinguishing between the convenience of setting different limiting conditions for operation according to different operational states or modes, and between them -belonging to the normal operation of the plant- and DBAs and DECs.
	
	
	
	

	47
	3.42 / 1
	Reliability might be enhanced by due consideration given to the following factors:

- Safety classification;

- Redundancy and diversity to meet with the single-failure criterion and avoid common causes failures to the extent possible;

- Probabilistic analysis results;

- Human actions related to the system performance in all plant states;

(New para on redundancy and diversity)

Former para 3.29 and 3.30.

(New para on probabilistic analysis results)

In this context, probabilistic analysis results aim at demonstrating that the relative contribution to overall risk surrogates –e.g. Core Damage Frequency– features an adequate value commensurate with its degree of reliability.

(New para on human actions)
Operator actions under accident conditions should only be credited provided there is enough time to successfully perform the action according to the accident evolution timing.

Credit for human actions should realistically account for the environmental factors affecting the human action acting as precursors of error.

Plus former paras 3.34 and 3.35.

(New para on failure dependencies)
	1. The introductory sentence should avoid mentioning some of the RCSASs functions because this is not the appropriate place to do it and because not all the functions, neither all the safety functions, are currently mentioned.

2. To provide with more detailed data and retain valuable information included in the former version of the SG.
	
	
	
	

	48
	3.42/Addition
	Even if passive safety systems do not rely on active support systems to fulfil their intended safety functions, their performance reliability should also be analyzed since under certain thermal-hydraulic circumstances such systems can fall short in meeting with the committed safety functions.

Demonstration given in this respect should be provided by dedicated comprehensive analysis of all the different thermal-hydraulic scenarios negatively affecting the expected system performance.
	Passive safety system is a relatively new topic which should be explicitly addressed here.  Even if their featured reliability is much higher than standard equipment, still it is not equal to 1, i.e. they can fail.
	
	
	
	

	49
	3.43 to 3.51
	- Equipment designed to mitigate Design Basis Accidents and Design Extension Condition scenarios should be able to fulfill their committed safety functions during the estimated mission time under the expected mild or harsh environmental conditions.
	Even if the new NS-G-1.10 has also moved in the same direction in terms of adding a 'reliability' subsection (see new section 3.7), and even if both 'reliability' subsections contain the same exact information, I don't see clear benefits for the reader from just listing those items as they are too generic to give good indications on which aspects related to the system reliability must be in particular taken into account:

- Para 3.43 is a reminder on RCSASs functions. Since it does not address particular aspects on reliability focusing on systems in charge of coping with a DBA, it should be removed.

- Para 3.44 presents the single-failure criterion applied to the long term phase of the accident. However, such criterion stands for any safety equipment independently on the mission time. Therefore, if kept, it should be upgraded (and extended by adding the DEC exception in this respect as mentioned in 3.51)

- Para 3.45 refers to one of the several possible existing support systems of the RCSASs. However, there are many others equally important not mentioned in this sentence, e.g. DC, compressed air, etc. On the other way, AC may be not necessary for other RCSAS safety equipment.

- Para 3.46 talks about redundancy and physical separation, topics that have already been presented before. No added value is been given here. At least this sentence should be upgraded and relocated before the dedicated subsections and this way be kept.

- Para 3.47 is just a reference to other sections of the same report and should be removed.

- Para 3.48 does not add any value.

- Para 3.49 is about the identification of DECs with generic recommendations to adapt the system reliability accordingly. Regarding the identification of scenarios, it should more comprehensive to directly refer to paras 3.37-3.50 of the Deterministic Safety Analysis SG; otherwise much further clarification is needed to make the text a self-standing guide on this topic. Regarding adapting the reliability, no clear indication is included.

- Para 3.51 does not add any significant value (save for the single-failure criterion already addressed above) in the comments.
	
	
	
	

	50
	3.63 – 3.70
	Remove
	On the 'Environmental Qualification' issue, again I do not clearly see what valuable and new information is unfolded and provided here. To me, each of these general questions applicable to all type of nuclear systems should not limit to collect generic recommendations already available in other IAEA reports. This way the information is hardly useful to be used as a guide. Even if the guide is method-independent and design-independent, it should always include a more specific address to the main concerns dealing with the system in particular. For instance, in this case we might talk about SRV cycling and its capacity to work in presence of high primary temperatures typical of an extended fuel damage. Another example might be the environmental qualification of portable equipment which might be connected to the RCS –hence making part of it even if temporary: should those systems be also subjected to a harsh-conditions program? This kind of more specific questions are left open in the current guide, whereas the former version –limited to constrains given by the publication year– attempted to tackle with.
	
	
	
	

	51
	3.71 – 3.81
	Remove
	Again, it is like if the entire subsection on 'loads and load combinations' had been taking directly from NS-G-1.10, where loads are crucial for containment design. However, within the RCSASs context, loads are not crucial aside from seismic issues –with the (non-mentioned) exception of the imposed mechanical loads in LBLOCAs on the faulted leg. Therefore, I find this entire subsection too generic and not specifically focusing on RCSASs, thus it might be removed. Moreover, valuable information is provided in Table 2 and 3 of NS-G-1.10 (together with the engineering criteria subsection), i.e. specific information point at significant issues concerning containment and its equipment, but no equivalent if found here so far.
	
	
	
	

	52
	3.94 – 3.96
	Former 3.75 – 3.80
	In-Service Inspection subsection should be recovered and incorporated as an introduction to these paras.
	
	
	
	

	53
	3.99 / Addition
	Former 3.51
	I find very important to insist in the RCS layout to foster natural circulation. Therefore, I would suggest recovering the former text in this respect.
	
	
	
	

	54
	3.111 / Addition
	Former 3.65
	Key aspect of RCS interface. It should be added.
	
	
	
	

	55
	3.112 (within the 'containment isolation' subsection) / Addition 
	Analysis of the consequences of an Interfacing System LOCA. Response actions to mitigate the accident consequences if leading to early and/or large releases should be demonstrated whenever falling under the type of scenarios to be 'practically eliminated'.
	ISLOCAs significantly contribute to the practically eliminated scenarios. Such issue was addressed in para 3.66 of the former version of the report, so that more emphasis should be even paid now. Current updating does not mention anything is this respect.
	
	
	
	

	56
	3.114 – 3.117
	Comment
	General comments that can be extrapolated to any other NSSS/BOP system, which reinforces the suggestion to merge this document with other SGs addressing nuclear system design provided the current proposed structured is kept.
	
	
	
	

	57
	3.120 / Addition
	Accident analysis codes to demonstrate compliance of emergency cooling systems belonging to RCSASs with acceptance criteria should be carried out by internationally recognized, validated up-to-date codes. User's expertise in charge of such activity should have been checked by the competent authority in featuring the minimum knowledge both in nuclear physics and thermal-hydraulics together with a deep understanding of the relying models implemented in the code.
	3.119 and 3.120 are too generic and does not address the specific codes used to validate ECCS.
	
	
	
	

	58
	3.122 / Addition
	Among different applications, Probabilistic Risk Analysis modeling of the RCSASs should be developed for the following purposes:

- To help in risk-informed decision applications such as in-service inspection or maintenance rule.

- To help identify the RCSAS components contributing the most to risk.

- To identify best-estimate RCSASs success criteria to fulfill safety functions and avoid further accident evolution leading to depart from the acceptance criteria.

- To help implement risk-oriented, comprehensive operational safety performance systems.

- To help improve the collection of limiting conditions for operation, e.g. by identifying key equipment contributing highly to risk.

- To help find the optimal timing for maintenance activities, i.e. unavailability frequency as a compromise between system operability and unavailability.
	Current version of the probabilistic subsection is too poor and should be improved and extended. The proposed new text is just a mere suggestion.
	
	
	
	

	59
	4/3
	See 'reason'
	The first para after 'ultimate heat sink' lacks of para's numbering.
	
	
	
	

	60
	4.9/1
	Regardless site conditions and hazards, a diverse ultimate heat sink fully independent of natural-water-based heat sinks is recommended.
	PRA results and operating experience demonstrate the high benefits of having a redundant UHS independent of the sea, river or lake.
	
	
	
	

	61
	4.19 / Addition
	Heat load analysis to determine compliance with RCSAS design should be recalculated in case of power uprating modifications.
	UHS performance can substantially be increased in case of power uprate.
	
	
	
	

	62
	4.19 / remove and replace
	RCSAS should be designed to cope in the long term with all heat loads resulting from DEC sequence definition to the extent possible as imposed in the DEC scenarios consideration.
	Additional input energy like the exothermal energy generation by cladding oxidation should only be taken into account within the correct consideration of DEC sequence simulations performed with severe accident analysis codes.
	
	
	
	

	63
	4.19
	Gap
	The first para after 'residual heat transfer chain' lacks of para's numbering.
	
	
	
	

	64
	4.22/1
	… not designed to operate under RCS stand-by operating mode conditions, the residual heat can be removed through the secondary side (in PWR and PHWR designs)…"
	Standard RHR system can operate in the range of modes 4 – 6, i.e. from hot shutdown to refuelling going through cold shutdown.
	
	
	
	

	65
	4.44/All
	The RCSASs should be designed to allow for transferring heat to the ultimate heat sink even under DEC scenarios to the extent possible in terms of environmental qualification and performance conditions. For instance, systems performing safety functions should be able to transfer their heat –directly or indirectly– to the ultimate heat sink without relying on AC power or any other supporting system.
	It is not clear why Level 1 PRA is important in DEC scenarios.

Provided examples are not very clear. They will have to be rephrased and extended.
	
	
	
	

	66
	5
	General
	No clear description is given on which systems usually belong to the ECCS, i.e. how ECCS is usually taken into account according to different RCS pressures and considering different active and passive components.
	
	
	
	

	67
	5
	Gap
	The first para after 'reactor coolant system' lacks of para's numbering.
	
	
	
	

	68
	5.35/Addition
	Alternative means to ensure primary pressure depressurization through a secondary side depressurization under DEC scenarios, e.g. in the event of a total loss of main AC and DC sources, should be provided.
	Secondary depressurization is one of the key actions to drive the plant to a safe state under prolonged SBOs or at least to mitigate the consequences of DEC scenarios and to avoid HPME –thus DCH– phenomenon.
	
	
	
	

	69
	5.45/Addition
	Even if not a Postulated Initiating Event, an interfacing system LOCA caused by left-open valves located between the primary system and outside containment during the recirculation switch should also have to be analyzed and categorized according to its associated risk.
	ISLOCA during recirculation switch can have a significant contribution in Level 2 PRA results in terms of large or early release frequencies.
	
	
	
	

	70
	5.52/Addition
	The layout of safety equipment located in the auxiliary building and subject to the consequences of an ISLOCA should take into account the progression of the scenario in terms of maximum flooding elevation and pressure peak provided the equipment is useful to mitigate the consequences of the accident.
	ISLOCA as IE might be classified under the practical elimination category. To provide with improvements in the plant response by assuming the onset of this type of accident and account for safety equipment in the long term might substantially mitigate the accident progression.
	
	
	
	

	71
	5.53/3
	DBAs and DEC (among which ATWS should receive special attention)
	ATWS does not constitute a different category than DECs.
	
	
	
	

	72
	5.57/Addition
	For those RCSAS components located in auxiliary building locations subject to the consequences of an ISLOCA should be analyzed and environmentally qualified accordingly to the extent possible.
	
	
	
	
	

	73
	5.71/Addition
	Cooling of the RCP seals should be performed by means of two independent systems in normal operation conditions.
	LOCA through the RCP seals constitute one the weakest points of the RCS integrity. At least two different means to keep them under safe stable conditions should be guaranteed.
	
	
	
	

	74
	5.71/Addition
	Cooling of the RCP seals should be guaranteed under DEC scenarios such as loss of offsite electrical power and standard diesel generators, and loss of UHS.

RCP passive shutdown seals should be implemented to the extent possible.
	Same reason than above.
	
	
	
	

	75
	5.84/Addition
	All types of break sizes in the hot leg, cold leg, steam generator tube, interfacing piping, vessel and vessel head should be analyzed with the help of best-estimate accident sequence analysis codes to check that the RCSASs involved in safety functions behave as expected and that the resulting frequency of not meeting with the acceptance criteria ranges around the average values of similar plant designs.
	
	
	
	
	

	76
	5.85/1
	… used in the reactor pressure vessel…
	'Reactor building' does not apply to PWR designs.
	
	
	
	

	77
	Between 5.86 and 5.87
	See 'reason'
	The first para after SYSTEMS FOR COOLANT INVENTORY AND CORE REACTIVITY CONTROL IN OPERATIONAL STATES' lacks of para's numbering.
	
	
	
	

	78
	Between 5.86 and 5.87/1
	The main functions typically performed by the Chemical and Volume Control System (CVCS) are the followings:
	Since the functions are afterwards listed, why should some of them be introduced in the first paragraph?
	
	
	
	

	79
	Between 5.86 and 5.87/2
	Remove: "The CVCS is also designed to control RCS pressure when RCS pumps are shut down by spraying RCS pressurizer".
	CVCS does not perform this function in many plants.
	
	
	
	

	80
	Between 5.86 and 5.87/6
	Remove: "control of the RCS pressure in shut-down modes".
	I don't recognize this function as a standard CVCS function for many PWR designs.
	
	
	
	

	81
	Between 5.86 and 5.87/Addition
	Provide high pressure flow for the emergency safety system during accident conditions
	HPSI usually shares CVCS components like the charging pumps.
	
	
	
	

	82
	Between 5.86 and 5.87/Addition
	Provide a means to fill up, drain and hydrostatic test of the RCS
	This function is usually accomplished by the CVCS.
	
	
	
	

	83
	Between 5.86 and 5.87/12
	… may be used to give adequate response to an accident condition and drive the plant to a safe shut-down state…
	Further clarification.
	
	
	
	

	84
	5.93/Addition
	The CVCS should store enough boric acid to bring the RCS to a cold shutdown boric acid concentration in the worst case where the highest reactivity control rod has failed to be inserted into the vessel.
	Additional design criterion.
	
	
	
	

	85
	Between 5.93 and 5.94/Title
	Systems for heat removal in normal operation
	'Operational states' include AOO such as loss of normal electric power which might activate the reactor protection system thereby closing the MFW pump inlet valves.
	
	
	
	

	86
	Between 5.93 and 5.94/Replace the first para
	The generated heat in normal operation conditions is transferred from the RCS to the steam generators through usually two independent systems called the Main Feedwater System (MFWS) and the Auxiliary (or Emergency if used under accident conditions) Feedwater System (AFWE or EFWS). During Low Power and Shutdown modes, the decay heat is first transferred by the AFWS and subsequently by the Residual Heat Removal System (RHRS) to the final UHS (atmosphere or water-based sink).
	RHR uses to take over the heat sink function during modes 4 to 6 where the SGs are not working anymore.
	
	
	
	

	87
	Between 5.93 and 5.94/5
	The Main Feedwater System (MFWS) is usually constituted by one turbine-driven pump per steam generator and provided with controlled and isolation valves. Once the neutron power decreases below a certain level, usually close to 1% – 2%, a different independent system called Auxiliary Feedwater System (AFWS) is connected whereas the MFWS pumps are stopped.
	For clarification's sake.
	
	
	
	

	88
	5.95/1
	The AFWS should be designed to bring the RCS from the startup mode down to the hot shutdown mode where RCS pressure and temperature are compatible with…
	For clarification's sake.
	
	
	
	

	89
	5.98/1
	The valves located at the impulsion of the MFWS pumps should be…
	For clarification's sake.
	
	
	
	

	90
	5.101/1
	Remove the entire sentence and replace it by the following one: "each SG should be able to be independently isolated by means of operator actions taken from the Control Room".
	SG isolation actions are manual, i.e. they have to be performed by the turbine operator. Such isolation actions are also fundamental under SGTR scenarios. Since such actions are not part of the SG design basis since they are not automatically actuated, this sentence should be omitted.
	
	
	
	

	91
	5.104/3
	See 'reason'
	The bypass valves are usually designed to accommodate a 40% load rejection without reactor trip, i.e. such capacity is usually put in terms of avoiding reactor SCRAM. Therefore, please check the sentence.
	
	
	
	

	92
	Between 5.106 and 5.107/1
	From hot shutdown mode down to refueling mode the residual heat is transferred to the UHS via the RHRS.
	RHRS is usually started up in Mode 4, i.e. 350 F and 25 kg/cm2.
	
	
	
	

	93
	5.113/Addition
	The RHRS should be able to transfer the borated water stored in the Refueling Water Storage Tank to the refueling cavity and the other way around at the beginning and end refueling phase.
	Important function usually carried out by the RHRS.
	
	
	
	

	94
	5.113/Addition
	The RHRS helps control the primary pressure when solid and helps cleaning up the primary inventory during shutdown and startup by means of interconnections with the CVCS.
	Important function usually carried out by the RHRS.
	
	
	
	

	95
	Between 5.124 and 5.125 / 9
	… by means of the so-called Feed and Bleed (F&B) mode of opening at least one pressurizer pilot-operated relief valve and at the same time injecting water to the RCS from the ECCS.
	For clarification's sake.
	
	
	
	

	96
	5.125/3
	Remove or correct "(see items 5.144 and 5.145)".
	There is no clear relation between the text and the referred paras.
	
	
	
	

	97
	5.126/4
	Complementary decay heat removal by the steam generators. In case that the High Pressure Safety Injection belonging to the ECCS failed, the RCS should have to be depressurize whether through a rapid secondary side depressurization or through F&B mode.
	For clarification's sake.
	
	
	
	

	98
	5.133/2
	side, the ECCS should be designed to meet with the acceptance criteria under a so-called Feed and Bleed (F&B) mode, where the ECCS injects borated water into the RCS and the operators have opened at least one pressurizer pilot-operated relief valve to discharge the decay heat generated by the fuel elements.
	For clarification's sake.
	
	
	
	

	99
	5.133/Addition
	Alternative means to inject water into the RCS by equipment relying on different support systems is recommended to face DEC scenarios to the possible extent.
	DECs should be taken into account by providing alternative and additional means to inject water into the vessel.
	
	
	
	

	100
	Between 5.142 and 5.143/remove
	See 'reason'
	Read the first comment above on the text placed between paras 5.93 and 5.94. In shutdown modes the heat is mainly transferred to the UHS via (or at least also by) the RHRS.
	
	
	
	

	101
	5.150 and 5.151
	EFW isolation should be possible to be performed by the MCR in case of SGTR or MSLB events.
	As currently formulated, both paras do not belong to design specifications since they refer to manual actions performed by the turbine MCR operator.
	
	
	
	

	102
	5.151/Addition
	The EFW should be provided with an automatic controlled water level.
	Due to the high stress typical of accident conditions, and in order to relief operators from some of their loads in following the corresponding emergency procedure, the operating experience and PRA Level 1 results have demonstrated that such human action significantly contributes to the risk figure of merit, i.e. Core Damage Frequency.
	
	
	
	

	103
	5.152
	Remove
	Steam-dump valves are located in the steam header, hence in the steam line downstream the SG MSIVs. Therefore, they cannot be isolated but the MSIVs should be rapidly closed after a SGTR is detected, at least and in the very first case the one belonging to the affected SG; otherwise the other MSIVs. Again, as in 5.150 and 5.151, even if this statement were correct, this is about a human action following an accident so it has nothing to do with aspects concerning the design.
	
	
	
	

	104
	Between 5.152 (not included) and 5.156
	Remove
	All these statements have already been included above. Moreover, the current wording needs important improvements so that it should at least be deeply rephrased.
	
	
	
	

	105
	5.157/9
	… from the core by means of a continuous feed and bleed strategy, i.e. using a large-capacity tank enough to inject borated water into the vessel during the first hours of the accident, usually 72 hours.
	For clarification's sake.
	
	
	
	

	106
	5.159/Addition
	Strategy for a fast primary system depressurization through the secondary side depressurization under DEC conditions should be analyzed in detail as a better alternative than making use of pressurized pilot-operated relief valves since it reaches primary depressurization without loss of the primary inventory.
	This is one of the most relevant actions to be performed in DEC scenarios.
	
	
	
	

	107
	6
	General
	Former structure of not splitting the report contents of PWR and BWR into dedicated sections was clearer. Otherwise large parts of both sections are duplicated, just like in the first paragraphs of sections 5 and 6 (at this first stage, at least all section from 6 to 6.9, 6.11, 6.12, 6.18, 6.19, 6.58, 6.59, 6.60, 6.76, 6.94 – 6.103 (with only few exceptions), listed PIEs in 6.41 (with limited few exceptions) and many other contents). In this respect, 6.22 or 6.33 are exceptions confirming the rule so that they should be specifically addressed and well accommodated within a common merged chapter for both PWR and BWR designs.
	
	
	
	

	108
	6
	General
	All the non-PWR-specific comments made to section 5 are also applicable to section 6.
	
	
	
	

	109
	After 6/5
	During normal operation the RCS transports the coolant out of the vessel under the form of steam until reaching the main turbine generator.
	For clarification's sake since the steam exists only after the flow passes through the core.
	
	
	
	

	110
	6.10
	Comment
	In line with the general comment above, why for instance 6.10 should not apply to PWR designs? The same goes for paras from 6.53 to 6.56.
	
	
	
	

	111
	Between 6.31 and 6.2/1
	Remove all this text
	The RCPB term has already been used in many different locations throughout the text so it should not be defined here. Such definition should basically coincide with that used within the PWR context, i.e. before 5.38.
	
	
	
	



