Canada Comments on 

DS491. (SSG-2 Rev. 1, Deterministic Safety Analysis for NPPs)
	COMMENTS BY REVIEWER

Reviewer:                                                                        
Country/Organization: Canada/ Canadian Nuclear Safety Commission and Industry   
	RESOLUTION



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

	1. 
	General
	Use common abbreviations for AOO, DBA, DEC, etc.
	Many commonly abbreviated terms are spelled out, making the document more wordy than necessary.  
	
	Editorial
	
	

	2. 
	1.3, 2nd sentence
	The modifications incorporated in this Guide reflect recent experience with deterministic safety analysis included in Safety Analysis Reports for present reactor designs and with various applications of deterministic safety analysis of existing nuclear power plants.
	Delete the marked text: it is not necessary.

Without a clear definition of “present reactor designs” or “existing NPPs” it is not clear how differing requirements for the two classes will be applied. 

See comment on para 1.6 where this terminology leads to problems. 
	
	Clarification
	
	

	3. 
	1.6, 1st sentence
	1.6. This Safety Guide focuses primarily on the deterministic safety analysis for the design safety of newx nuclear power plants and, as far as reasonably practicable or achievable, also the safety re-evaluation or assessment of existing nuclear power plants when operating organizations review their safety assessment.

[footnote x]

The meanings of “new” and “existing” and their application are as described in SSR-2/1 paragraphs 1.1 to 1.3.
	There can be problems caused by use of terms like “new” or “present NPP’ and “existing NPP”. The guide must explain the dividing line between new and existing. 

In particular, we need to lock the definition to the date of publication, otherwise “new” NPPs become “existing” once they enter service and all the requirements become guidance!

SSR-2/1 para 1.1 clearly implies that the publication date of a standard is considered “present”. 

SSR-2/1 para 1.2 and 1.3 considers NPPs to be “existing” when they are in operation, or they are under construction, or the design has been approved by regulatory body
	
	Major
	
	

	4. 
	1.13, sentences 1 & 2
	1.13. This Safety Guide also covers some aspects of the analysis of radiological releases. radiological aspects associated with different plant states with potential releases of radioactive substances to the environment as the source term evaluation for determining radiation doses to the public. However, these aspects are only covered up to for the determination of the source term to the environment for AOOs and accident conditions.
	The first sentence is very unclear and the intended meaning is already covered by the following text. 

Simplify the text as indicated.
	
	Clarification
	
	

	5. 
	1.16
	Use bullets for each section
	This paragraph would be much easier to read if a bullet were used for each section.
	
	Editorial
	
	

	6. 
	2.5, 1st sentence
	Add new first sentence:

Acceptance criteria are essential components of deterministic safety analysis, since they are used for judgment of acceptability of the demonstration of safety of a nuclear power plant.
	Some introductory text would make this paragraph clearer. The suggested text was originally at the end of the preceding paragraph, deleted during internal IAEA review.
	
	Clarification
	
	

	7. 
	2.6
	Delete paragraph 2.6 and change all occurrences of “safety criteria” to “acceptance criteria”. There are two in para 2.5 and one in para 7.21.
	The purpose of the paragraph appears to be to explain that “safety criteria” are “acceptance criteria”, but the text is very unclear. 

Since the only occurrences of “safety criteria” are in paragraphs 2.5 and 7.21, it would be much simpler to change those occurrences to “acceptance criteria”.
	
	Clarification
	
	

	8. 
	2.8
	Correct Table 2 to Table 1.
	
	
	Editorial
	
	

	9. 
	3.1
	Move para 3.1 and its heading “MANAGEMENT SYSTEM” to follow para 2.4 (or somewhere else in section 2).
	A paragraph giving the requirement to follow the management system does not belong in a section on Identification and Categorization of PIEs. The management system applies to all of safety analysis and so this paragraph should be in section 2 somewhere under General Considerations.
	
	Editorial
	
	

	10. 
	3.21
	3.21. Failures occurring in the supporting systems that impede the operation of systems necessary for normal operation should be also considered PIEs if such failures eventually require the actuation of the reactor protection systems directly lead to challenging safety functions and eventually to a threat to barriers against radioactive releases.
	Most AOOs do not require actuation of the protection system, but they must nevertheless be analysed. Clauses 3.17 covers this already, but if it is necessary to repeat it, please use the same words.
	
	Clarification
	
	

	11. 
	3.25, last sentence
	Moreover, such large bypass accidents do not allow much time for taking action to protect the public in the vicinity of the plant.
	Small bypass accidents allow plenty of time to protect the public.
	
	Clarification
	
	

	12. 
	3.26
	Add caption: Table 2
AOO frequency range: 1E-2 < f


	Table is not numbered. Should be Table 2.

The “f” is missing from the frequency range of AOO.
Consider reversing the direction of the frequency ranges, e.g. 

1E-2 > f 1E-4

High to low is more common and more intuitive.
	
	Editorial
	
	

	13. 
	3.32, last but one sentence
	Note that a bounding scenario may combine or amplify the consequences of several PIEs in order to encompass all the possible PIEs grouped together in the group.
	Wording is misleading as it could imply that all the PIEs in the group are assumed to happen together.
	
	Clarification
	
	

	14. 
	3.36
	3.36. The frequency associated to a type of anticipated operational occurrences or DBA should combine bound the frequencies of all PIEs that have been grouped together.
	To “combine the frequencies” suggests adding them. I think “bound” was intended.
	
	Clarification
	
	

	15. 
	3.38
	3.38. Two separate categories of design extension conditions should may be identified, using different acceptance criteria and different rules for deterministic safety analysis: design extension conditions without significant fuel degradation and design extension conditions progressing into core melt, i.e. severe accidents. Different acceptance criteria and different rules for deterministic safety analysis may be used for these categories.
	SSR-2/1 does not require that two categories are created – this is more of an analytical convenience. 

In particular, SSR-2/1 does not require different rules and acceptance criteria for DEC-A and DEC-B.
	
	Major
	
	

	16. 
	3.48, 
bullet 1
	Loss of core cooling capability, such as an extended loss of off-site power with partial or total loss of on-site AC power sources (exact sequence is design dependent), or/and the loss of the main ultimate heat sink
	Use of “main ultimate heat sink” implies that there is a secondary UHS. If that is the case, there would be no core melt.
	
	Clarification
	
	

	17. 
	4.10
	4.10. The radiological acceptance criteria for DBAs to be established are typically less restrictive than those for AOO but should ensure that very restrictive dose limits, according to Req. 19 § 5.25 from SSR-2/1 (Rev.1) [1], are is met.
	Use of “very restrictive” is questionable since AOO limits are more restrictive (para 4.9).
	
	Clarification
	
	

	18. 
	6.6, 1st sentence
	6.6. When best estimate analysis is used, adequate margins to integrity of barriers should still be ensured. It should then be demonstrated by sensitivity analysis that cliff-edge effects7 (abrupt change in the result of the analysis for a realistic variation of inputs) potentially leading to early or large radioactive releases can be reliably avoided.
7 Definition of a ‘cliff-edge effect’ is provided in SSR-2/1 (Rev 1), § 5.21 [1] the Safety Glossary. The term „plant parameter“ “plant parameter” in the definition should be interpreted in a broad sense, i.e. as any plant physical variable, design aspect, equipment condition, magnitude of a hazard, etc. that can influence equipment or plant performance.
	The term “cliff edge effect” is defined in the Safety Glossary. 

SSR-2/1 does not include the term in its definitions, though it does repeat the text in several footnotes.
This guide should not paraphrase that definition in the main text. The application in DSA described in the footnote is sufficient.
	
	Clarification
	
	

	19. 
	7.8
	7.8. All possible operating modes of normal operation covered by operational limits and conditions should be analysed, with particular attention paid to transient operational regimes such as changes in reactor power, reactor shutdown from power operation, reactor cooling down, handling of irradiated fuel and off-loading of irradiated fuel from the reactor to the spent fuel pool.
	“All possible” seems excessive. Many modes are foreseen at the design and construction phase, and limits and conditions are set for them. But this is far short of “all possible” modes. Some unusual modes will be defined if needed and the analysis performed to justify them. They will not be part of the standard set documented in the OLCs.
	
	Clarification
	
	

	20. 
	7.17, 1st sentence
	7.17. The main objective of the realistic analysis of anticipated operational occurrences is to check that the plant operational systems (in particular control and limitation systems) can prevent most anticipated operational occurrences from evolving into accident conditions and that the plant can return to normal operation following an anticipated operational occurrences.
	“Most” should be added as indicated. The control and limitation systems cannot control all AOOs. This is clear in 7.18.
See also SSR-2/1 para 2.13 (3) and para 5.75, item (e). Clearly, there is no expectation that control systems must deal with all AOOs.
	
	Clarification
	
	

	21. 
	7.35
	7.35. The conservative considerations regarding the availability of plant systems should typically include the following:

— For anticipated operational occurrences, Normal operation systems that are in operation at the beginning of the event and that are not affected by the initiating event and the consequences of the PIE, can be assumed to continue to operate.

— For DBAs:

- Safety systems […] should be assumed to operate with conservative performances.

- Any control or limitation systems should be assumed to start operating only if their functioning would aggravate the effects […].

- A single component failure should be assumed to occur in the operation of the safety groups required for the initiating event, in addition to the initiating failure and any consequential failures (the Single Failure Criterion). If the single failure is applied to the reactor scram system, the insertion of the control rod that has the greatest effect on reactivity should be assumed to fail.
- Safety features for DEC should not be credited in the analysis.
	All these bullets apply to DBA and to AOO analysis for demonstrating the effectiveness of the safety systems. See SSR-2/1 para 5.75 item (e)

“5.75. The deterministic safety analysis shall mainly provide:

(a)…(d)

(e) Demonstration that the management of anticipated operational occurrences and design basis accidents is possible by safety actions for the automatic actuation of safety systems in combination with prescribed actions by the operator;”

Effectively, an [AOO + failure of the control and limitation function] can be considered to be a DBA. It I can be seen as a multiple failure event in the DBA frequency range.

Also clarify that the last bullet is the Single Failure Criterion which is well described elsewhere.

Final bullet from earlier draft seems to have been lost and should be restored.
	
	Major
Note Industry commented “By removing the heading “DBAs” above, this discussion of Single Failure would apply to AOO and DBA.  Current practice applies SFC to DBA only.”

I disagree. Realistic AOO analysis does not need to consider SFC, but conservative analysis does.
	
	

	22. 
	7.43, 1st sentence
	7.43. In addition to the postulated initiating event itself, a loss of off-site power should may be considered as additional conservative assumption. If LOOP should be is considered as an additional failure occurring it should be assumed to occur at a time which has the most negative effect regarding the barrier integrity., then s Some acceptance criteria should may be adapted taking into account the probability of this combination.
	Loss of offsite power is an over-conservative assumption for shutdown modes. Text should not require LOOP for all DBAs.
	
	Major
	
	

	23. 
	7.46
	7.46. Acceptance criteria for design extension conditions should meet the requirement of SSR-2/1 (Rev. 1) §5.31A [1]. The same or similar technical and radiological criteria as those for DBAs should may be considered for these conditions to the extent practicable.
	Para 7.46 exceeds the requirements of SSR-2/1. The radiological criteria do not have to be the same for DBA and DEC.

SSR-2/1 para 5.25 says DBA should “have no, or only minor, radiological consequences, on or off the site, and do not necessitate any off-site protective actions”

SSR-2.1 para 5.31A says DEC should need only “protective actions that are limited in terms of lengths of time and areas of application shall be sufficient for the protection of the public, and sufficient time shall be available to take such measures”
	
	Major
	
	

	24. 
	7.51
	7.51. Non-permanent systems and equipment should not be considered for demonstration of adequacy of the nuclear power plant in the short term. Such equipment is typically considered to operate for long-term sequence and is considered available in the development of accordance with emergency operating procedures or accident management guidelines. Non-permanent equipment may be credited after 8 hours for equipment stored on site or 72 hours for equipment stored off site. The time claimed should be justified.
	Some modern designs have such long passive cooling capability that non-permanent systems are perfectly acceptable. 

It would be better to set a time limit after which non-permanent equipment may be credited. This is analogous to the operator action time rules in para 7.37.
	
	Major
	
	

	25. 
	7.52
	7.52. Best estimate assumptions can be used for the analysis of design extension conditions. Conservative assumptions as described for DBAs should may be used to the extent practicable. A more realistic approach that considers the information available and the inherent uncertainties in the data might be acceptable but should also consider the additional challenges of design extension conditions.
	This paragraph exceeds the requirements of SSR-2/1. SSR-2/1 does not use the word “conservative” anywhere under Requirement 20 for DEC.

This should be “Best-estimate assumptions” in keeping with the “engineering judgement” and “practicable provisions” wording used in SSR-2/1. Requirement 20.  Also 5.27, “best-estimate analysis” and “to the extent practicable”. 

See also SSR-2/1 para 5.75 item (f)

“5.75. The deterministic safety analysis shall mainly provide:

(a)…(e)

(f) Demonstration that the management of design extension conditions is possible by the automatic actuation of safety systems and the use of safety features in combination with expected actions by the operator.”
	
	Major
	
	

	26. 
	7.53
	7.53. Since the physical phenomena taking place in design extension conditions without significant fuel degradation do not qualitatively differ from those present in DBAs, the requirements on the selection, validation and use of computer codes specified for DBAs should also apply in principle for analysis of design extension conditions without significant fuel degradation, though a lower level of confidence is acceptable.
	Again, this exceeds the requirements of SSR-2/1. Best estimate analysis can be used. See comments on 7.46, 7.51 and 7.52.
	
	Major
	
	

	27. 
	7.55
	7.55. When best estimate analysis is performed, margins to the cliff-edge effect should be proved shown by sensitivity analysis demonstrating to the extent practicable that, when more conservative assumptions are considered for dominant parameters, there are still margins to the loss of integrity of physical barriers.
	Again, this exceeds the requirements of SSR-2/1. Requirement 20, paras 5.27 to 5.31A do not mention “margins” or “cliff edge effects”.
	
	Major
	
	

	28. 
	7.56
	7.56. For design extension conditions without significant fuel degradation, single failure criterion does not need to be applied and unavailability due to maintenance does not need to be considered.
	Make it clear that the requirement on safety systems in para 7.36 of the guide does not apply in DEC.
	
	Clarification
	
	

	29. 
	7.57
	7.57. The From the best estimate analysis of severe accidents, should identify the most severe bounding plant parameters resulting from the core melt sequences should be identified, and demonstrate it should be demonstrated that:

[…] 
	This exceeds the requirements of SSR-2/1. Requirement 20 for DEC. SSR-2/1 3.27, last sentence states, “The effectiveness of provisions to ensure the functionality of the containment could be analysed on the basis of the best estimate approach.”
	
	Major
	
	

	30. 
	7.64
	7.64. Single failure criterion need not be considered in severe accident analysis and unavailability due to maintenance does not need to be considered.
	Make it clear that the requirement on safety systems in para 7.36 of the guide does not apply in DEC.
	
	Clarification
	
	

	31. 
	7.70
	7.70. Demonstration of practical elimination of certain conditions (unless such conditions are judged as physically impossible) should include, where appropriate, the following steps:
[…]
	Deterministic safety analysis is not always needed (last two bullets). For example, catastrophic pressure vessel failure is not analysed.
	
	Clarification
	
	

	32. 
	8.5
	8.5. Brief description of the computer codes used in the deterministic safety analysis should be provided. In addition to the reference to the specific code documentation the description should contain convincing justification that the code is adequate for the given purpose and has been validated by the user to a reasonable an appropriate extent.
	Suggest “validated to an appropriate extent”. Reasonable confidence is OK for DEC. We want high confidence for DBA. The different requirements for each plant state is captured in para 8.7 below.
	
	Clarification
	
	

	33. 
	8.9
	8.9. The time span of any scenario analysed and presented should extend up to the moment when the plant reaches a safe and stable end state (not all sensitivity calculations need to be presented over the full time scale). What is meant by a safe and stable end state should be defined. Typically it is assumed that a safe and stable end state is achieved when the core is covered and long term heat removal from the core and/or containment is achieved, and the core is subcritical by a given margin.
	Sensitivity calculations are not normally presented over the full time scale.
Also, for many scenarios, heat must be removed from containment as well as the core.
	
	Clarification
	
	

	34. 
	8.16
	8.16. In case of the need, the safety analysis should be reassessed to ensure that it remains valid and meets the objectives set for the analysis. The results shall should be assessed against the current requirements relevant for deterministic safety analysis, applicable experimental data, expert judgment, and comparison with similar analyses.
	This is a guidance document. Change to 
“should” or refer to the standard this requirement is taken from.
	
	Editorial
	
	

	35. 
	9.14
	9.14. All numerical models used in safety analysis should show their reliability through comparisons, independent analyses and qualification, with the aim of guaranteeing demonstrating that their intrinsic uncertainty level complies with the reliability required for the whole design project.
	“Guaranteeing” is OK for DBA, but too strong for DEC analysis. Suggest “demonstrating”.
	
	Clarification
	
	

	36. 
	A.2. last sentence
	Deterministic safety analysis associated with analysis of operational events, development of procedures or guidelines and support of the PSA (items (f) to (i)) are typically not aimed at demonstration of compliance with acceptance criteria and are performed in a realistic way to the extent possible practicable.
	Suggest changing “possible” to “practicable”.
	
	Clarification
	
	

	37. 
	A.5
	A.5. The designer typically uses the safety analysis as an integral part of the design process, which typically normally consists of several iterations which may continue through the manufacture and construction of the plant. The safety analysis used in the design is performed according to a quality assurance (QA) programme which includes independent reviews of all design documents.
	Suggest changing “second occurrence of “typically” to avoid repetition.
The final clause does not seem to relate to DSA. However, if it is retained, change to “key design documents”. I suspect that an independent review of all design documents is not done.
	
	Editorial / Clarification
	
	

	38. 
	A.17
	Format the list of objectives as a numbered list.
	Format the list of objectives as a numbered list.
	
	Editorial
	
	

	39. 
	A.20, 1st sentence
	A.20. Best estimate deterministic safety analyses are typically performed to confirm the recovery strategies that have been developed to restore normal operational conditions at the plant following transients due to anticipated operational occurrences and DBAs and design extension conditions without core melt significant fuel degradation. […]
	Change “DEC without core melt” to “DEC without significant fuel degradation”.
	
	Editorial
	
	

	40. 
	A.25
	Delete “light”. Two occurrences.
	Para A.25 would apply to heavy water cooled reactors too. Suggest deletion of “light”.
	
	Editorial
	
	

	41. 
	A.29
	A.29. More specifically, the deterministic analysis is performed to specify the order of actions for both automatic systems as well as operator actions. This determines the time available for operator actions in specific scenarios, and to specify the supports the specification of success criteria for required systems for prevention and mitigation measures.
	Suggest “and supports specification of the success criteria”
	
	Clarification
	
	

	
	
	
	
	
	
	
	

	42. 
	1.11
	Suggest the following changes,
This Safety Guide focuses on neutronic, thermal hydraulic, fuel (and fuel channel for PHWR) and radiological analysis. 
	The behaviour of fuel (& fuel channel for PHWR) is critical in the evaluation against the acceptance criteria.  
	
	
	
	

	43. 
	2.10
	Suggest the following changes,
At present experimental research has resulted in a significant increase of knowledge and the development of computer codes has improved the ability to achieve calculated results that correspond more accurately to experimental results and post-accident conditions in power plant 
	Although it is important for the computer code to accurately reproduce experimental results, it is post-accident plant conditions that are ultimately of interests.
	
	
	
	

	44. 
	2.11
	Suggest the following changes,
Best estimate codes are used in combination with conservative initial and boundary conditions, as well as with conservative assumptions regarding the availability of systems, assuming that all uncertainties associated with the code models are well established and plant parameters are bounded conservative based on plant operating experience.
	It is important for the plant parameters to be conservative, not necessarily bounded.  With respect to code model uncertainties, the requirements should be well established, and not bounded.
	
	
	
	

	45. 
	2.18
	Suggest a note be added to explain that thermal hydraulic conditions are equally important as the source term for equipment qualification.
	Qualification of equipment is required to withstand the source term and thermal hydraulic accident conditions 
	
	
	No
	Subsection is just about source term.

	46. 
	3.24
	Suggest an additional bullet,
Loss of cooling to fuel during on-power refuelling for PHWR
	For PHWR, loss of cooling during on-power refuelling should be considered.
	
	
	
	

	47. 
	3.27
	Suggest additional example of PIE for PHWR

Loss of moderator circulation or decrease or loss of moderator heat sink for a PHWR
	For PHWR, moderator system malfunction is an important AOO.
	
	
	
	

	48. 
	3.29
	Suggest additional example of PIE for PHWR

Loss of cooling to fuel during on-power refuelling for PHWR

Loss of moderator circulation or decrease or loss of moderator heat sink for a PHWR


	For PHWR, moderator system malfunction and loss of cooling to fuel during on-power refuelling are important and unique DBAs.
	
	
	
	

	49. 
	3.57
	Suggest a definition be provided for “not postulated scenario”
	A definition for “not postulated scenario” is not available in this document
	
	
	
	

	50. 
	4.5
Bullet 2
	Suggest the following changes,
Detailed/derived technical criteria which relate to integrity of barriers (fuel matrix, fuel cladding, RCS pressure boundary, containment) against radioactive releases or technical criteria which can be applied to preclude failure of barriers, e.g. adequacy of coolant inventory in secondary circuit for PHWR.
	Other technical criteria may be developed which are not directly related to barrier integrity but represent sufficient but not necessary conditions for the integrity of the barrier.
	
	
	
	

	51. 
	4.13
Bullet 2
	Suggest the following changes, 
Criteria related to integrity of fuel cladding: minimum departure from nucleate boiling ratio, maximum cladding temperature, maximum local cladding oxidation. For some design, the acceptable minimum departure from nucleate boiling ratio may be one.

	For PHWR, the Departure from Nucleate Boiling (DNB) does not generally lead to significant immediate clad temperature increases.  Minimum ratio of DNB 
	
	
	
	

	52. 
	4.13
Bullet 3
	Suggest the following changes, 

Criteria related to integrity of the whole reactor core: adequate subcriticality, maximum production of hydrogen from oxidation of claddings, maximum damage of fuel elements in the core, maximum deformation of fuel assemblies (as required for cooling down, insertion of absorbers, and de-assembling), calandria vessel integrity (for PHWR) 


	For PHWR, the integrity of the calandria vessel is also important to maintain the geometry of the reactor core.
	
	
	
	

	53. 
	5.1
	
	This clause suggests a graded approach in software qualification such that the requirements for validation and verification depend on the type of application and purpose of analysis.  The concept of graded approach can be extended beyond software qualification to the actual deterministic safety analysis as well.
	
	
	
	

	54. 
	5.3 bullets (b), (c)
	Suggest the following changes,

The assessment of the accuracy of individual codes should include a series of steps, some of which are related and may be considered as a whole:
	Estimation of uncertainties associated with numerical approaches and key models are not always separate steps and their contributions to overall code uncertainties may not readily established.
	
	
	
	

	55. 
	5.14
	Suggest the following changes,

The verification of the code should be performed by an independent verifier, by means of review, inspection and audit. Checklists might be provided for review and inspection. Audits might be performed on selected items to ensure quality.
	Verification of computer code should be performed by an independent verifier
	
	
	
	

	56. 
	5.21
	Suggest the following changes,

Outputs of the code are compared with relevant experimental data measurements from tests or operational transients for important phenomena expected to occur.
	As noted in para 5.23, nuclear power plant transients should also be used in addition to experimental data for separate effect tests and integral effect tests.
	
	
	
	

	57. 
	5.22
	Suggest the following changes,

… the development phase, in which the assessment is done by the code developer, and the independent assessment phase, in which the assessment is performed by the code user. Consideration should be given as to whether separate tests must be applied for the validation for the separate phases.
	The two phase approach for validation certainly has merits for complex analyses.  Considerations should be given on whether validation exercises must be quarantined between the two phases, and whether there are sufficient independent tests for this purpose.
	
	
	
	

	58. 
	5.34
	Suggest the following changes,

For a code intended to be conservative regarding certain acceptance criterion, it should be demonstrated that the code prediction bounds is conservative when compared against the experimental data.
	For a code intended to be conservative, it is sufficient to demonstrate that the code predictions are conservative with respect to the experimental. The requirement to demonstrate predictions are bounding is quite onerous and not always attainable.
	
	
	
	

	59. 
	6.3
	Suggest the following changes,

To demonstrate compliance with anticipated operational occurrences acceptance criteria, two complementary approaches should be considered, the realistic approach, using plant control and limitation systems (para 7.17-7.26) and a more conservative approach, using only safety systems (para 7.27-7.44).  The acceptance criteria for the conservative approach assuming malfunction of plant control and limitation systems should take into the overall frequency of the postulated event sequence.
	The complementary approaches would certainly demonstrate the robustness of the safety case.  The more conservative approach assumes that the plant control and limitation systems do not function as intended. If the frequency of the AOO with control/limitation system malfunction is beyond what is normally considered as the AOO range, then a less stringent acceptance criteria should be applied.
	
	
	
	

	60. 
	6.15
	Suggest the following changes,

Therefore, the appropriate conservatism in initial and boundary conditions should be selected individually, depending on the specific transient and acceptance criteria.  Initial conditions that cannot occur at the same time in combination need not be considered.
	Consistent with para 6.19, selection of conservatism for individual initial/boundary conditions should consider if the conditions can occur at the same time.
	
	
	
	

	61. 
	6.23
	Suggest the following changes,

Code-to-data comparisons are the preferred means to quantify the epistemic uncertainties. However, a combination of sensitivity studies, code to code comparisons and expert judgements may also be used as an input for the assessment.  For aleatory uncertainties, the preferred means is the collection of nuclear power plant data of initial and boundary conditions that are relevant to the events being considered.
	As noted in this para, it is important to recognize the distinction between aleatory and epistemic uncertainties. This is particularly important for some applications or methods of Best Estimate Analysis with Uncertainties. Aleatory uncertainties generally refer to random variations in process conditions while epistemic uncertainties are related to ability to measure or predict a condition accurately. Use of code-to-data or code-to-code comparisons cannot readily establish the aleatory uncertainties.
	
	
	
	

	62. 
	7.37
	Suggest the following changes,

For conservative safety analysis, credit should not be taken for operator diagnosis of the event and starting the actions, typically earlier than in 30 15 minutes if performed in the control room, or 60 30 minutes for the field actions.  The timing should be justified and validated for specific reactor design.
	The proposed credit for operator is more stringent than current practice for PHWR.  The ability to complete the operator action should be justified and validated for each reactor design.
	
	
	No
	Canada uses 30 and 60 minutes for new NPPs (REGDOC-2.5.2). Existing NPPs can use 15 and 30 minutes (REGDOC-2.4.1)

	63. 
	7.58
	Suggest the following changes,

The safety analysis of severe accidents should demonstrate that compliance with the acceptance criteria is achieved by features implemented in the design and not by operator action credit consistent with the implementation of accident management guidelines
	Para 7.65 notes that operator actions should be considered.  The implementation of accident management guidelines is consistent with credits for operator action.
	
	
	
	

	64. 
	8.9
	Suggest the following changes,

Typically, it is assumed that a safe and stable end state is achieved when the core is covered and long term heat removal from the core is achieved, established controlled venting from the negative pressure containment in a multi-unit PHWR and the core is subcritical by a given margin.
	For a multi-unit PHWR with negative pressure containment, a safe and stable end state may include controlled venting from the containment
	
	
	
	

	65. 
	8.17
	Suggest the following changes,

The outcomes of the reassessment including new deterministic safety analyses if necessary should be reflected in updated the safety report with the same an appropriate level of comprehensiveness as the original safety report commensurate with the extent of changes being considered and the potential impacts.
	The level of comprehensiveness of new deterministic analysis should be commensurate with the extent of changes and their impacts being assessed.
	
	
	
	

	66. 
	9.15
	Suggest the following additional bullets,

Selection of safety analysis method
Selection of safety analysis computer codes and adequacy of code validation
	The components of independent verification should include selection of safety analysis method and computer codes & adequacy of validation
	
	
	
	

	67. 
	3.3
	The deterministic safety analysis should consider postulated initiating events (PIEs) originating in any part of the plant that could potentially lead to a radioactive release to the environment in case of failures taking into account  actuation of the control and limitation systems3 and associated safety functions. . This includes events that can lead to a release of radioactivity not only from the reactor core but from other relevant sources such as fuel elements stored at the plant and systems dealing with radioactive materials.
	Grammatically, the sentence as written is awkward and difficult to interpret.  For example, PIEs do not request actuation of control and limitation systems. 
	
	
	
	

	68. 
	5.23 item (4)
	Nuclear power plant level tests and operational transients. nuclear power plant level tests are performed on an actual nuclear power plant during, for example, the fuel-in (hot) commissioning phase .  Validation through operational transients together with nuclear power plant tests are important means of qualifying the plant model.
	Suggested addition to clarify expectations for new designs that such testing will be expected as part of the Commissioning program for the first of a kind prior to commencing to commercial operation.
	
	
	
	


