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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. 
	Generic Observation
	Throughout the document, there are guidance statements being made that speak to generic design of SSCs beyond RCSAS. In all of these cases, the wording needs to be modified to express the guidance specific to the topic of this guide otherwise there is a significant risk of duplicating or contradicting guidance in other IAEA guides. Comments in this table identify these issues in the first half of the document, but with time permitted, it was not possible to offer alternative wording for every clause where this was encountered.
	
	
	
	

	2. 
	Generic Observation
	Throughout the document lengthy sentences are used. Please re-write using short sentences.
	Readers will be able to follow the documents easily.
	
	
	
	

	3. 
	1.5
	No change – comment only 


	The writing team is to be commended for adding this statement as it will open the door to add sections for other technologies being developed for deployment at a later date.  CNSC would like to point out that there is a need to develop a design guide that elaborates on the use of the Graded Approach for NPPs.  Such a document already exists for research reactors and would provide substantial clarity even for existing technologies.
	
	
	
	

	4. 
	2.2 / 3
	Delete element.

However fuel elements and control rods for controlling the core reactivity and shutting down the reactor elements are not addressed in this Safety Guide but in Ref. [2].
	editorial
	
	
	
	

	5. 
	2.5
	Suggest to reword to:

They include systems designed to that operate once the reactor is shut down and systems to cool down RCS to cold shut-down condition including refuelling condition after shutdown for PWR and BWR
	Editorial for clarity
	
	
	
	

	6. 
	2.8 and 2.9
	Replace “till” with until  
	Incorrect word
	
	
	
	

	7. 
	2.10
	 “Ultimate heat sink is defined as a medium into which the transferred residual heat can always be…”
	Consistency of terminology. Please clarify whether this sentence is speaking to all heat sinks, or specifically to Ultimate Heat Sinks. The latter appears to be correct.
	
	
	
	

	8. 
	3.1
	Please add a single clarifying sentence to explain which aspect of GSR Part 2 applies in this case. (e.g. perhaps include specific clauses)
	The rationale for including GSR Part 2 “Leadership and Management for Safety” is not clear in this clause.
	
	
	
	

	9. 
	3.5
	Delete this clause:

“A number of RCSASs are design dependent and may be different in their design principles (e.g. use of active or passive systems for emergency core cooling or for removing residual heat etc.). Nevertheless, systems having to accomplish the same safety function in different technologies should be designed in compliance with similar design requirements.”
	Delete this clause as it has no regulatory meaning.

Existing text, particularly the term “similar” does not provide sufficient guidance to establish criteria to measure that the guidance has been addressed. It is highly judgmental as to whether or design requirements are similar in some aspects versus others. 

Already existing practice in the industry is that, on a design by design basis, the designer is required to show how their systems meet national design requirements.  
	
	
	
	

	10. 
	3.6 / bullet 8
	Replace
“Recommended instrumentation and monitoring” 

With

“Monitoring and control capabilities”
	The design basis should specify what will be monitored and controlled, not the recommended instrument and monitoring
	
	
	
	

	11. 
	3.8
	From the list of the postulated initiating events (PIEs) established for the design of the plant, PIEs that affect the design of the RCSASs should be identified, and categorized, [against what?]
	Incomplete sentence?   Please explain what the PIEs should be categorized against/into
	
	
	
	

	12. 
	3.9
	For each of the conditions above, the list of RCSAS systems necessary to bring the plant to safe and stable shut-down condition within the applicable [which?] acceptance criteria should be established.
	Please frame this sentence in terms of the RCSAS subject matter.  This clause looks like general design clause for all plant SSCs.  Please also specific which acceptance criteria are being used in this clause.  RCSAS operating envelope?
	
	
	
	

	13. 
	3.10
	Bounding conditions caused by the PIEs should be determined to define capabilities and performances of RCSAS equipment.
	Please frame this sentence in terms of the RCSAS subject matter.  This clause looks like general design clause for all plant SSCs.
	
	
	
	

	14. 
	3.11
	Recommendations provided in [8] should be considered to understand the general concept for a complete identification of the relevant hazards and for an adequate protection of the systems against the effects of the selected internal hazards.
Recommendations provided in [8] should be used to identify internal hazards to be considered in design RCSAS activities.  The screening process used for identifying internal hazards should be documented in accordance with a quality assurance process. 
	Existing sentence is confusing.  Alternative proposed.

There is no need to use the word ‘relevant’ in the text as reference [8] speaks to the process of identifying and screening events.
	
	
	
	

	15. 
	3.19
	Move entire clause to above existing 3.18.
	To create more logical flow of guidance between clause 3.18 and 3.19.
	
	
	
	

	16. 
	3.34
	Move entire clause to above existing 3.33.
	To create more logical flow of guidance between clauses 3.33 and 3.34.
	
	
	
	

	17. 
	3.35
	Second sentence

Performing sensitivity analyses can identify which key parameters present uncertainties to be considered in margins.
	Second sentence grammar is confusing as written.
	
	
	
	

	18. 
	3.39
	“Following conditions could be considered as generic candidates”

Combine 3.39 with 3.34 to provide a clearer regulatory message.

Design extension conditions should be identified and used to establish the design bases of systems necessary to prevent postulated sequences with multiple failures from escalating to core melting.  Examples of DECs that may apply include:

· Station Blackout;
· Anticipated Transient Without Scram (PWR and BWR);
· Total loss of the feed water systems (PWR and PHWR)
· Small LOCA with failures in the emergency core cooling system;
· Loss of residual heat transfer systems to the ultimate heat sink;
· Loss of the ultimate heat sink
	As stated, the guidance is weakly articulated where, in fact, it is connected with 3.34.


	
	
	
	

	19. 
	3.42
	The following factors should be considered to achieve the adequate reliability of the RCSAS systems necessary to control reactivity of the core, to remove residual heat from fuel and to transfer residual heat to the ultimate heat sink:

· Aging related degradation of SSC performance.
	Please frame this sentence in terms of the RCSAS subject matter.  This clause looks like general design clause for all plant SSCs.  

In addition, aging of systems should be clearly identified in the list rather than being implied by other bullets.
	
	
	
	

	20. 
	3.45 / 4
	Delete for.

“The on-site AC power source (Emergency power source) should have adequate capability to supply power to electrical equipment operated in DBA conditions for shutting down the reactor, cooling the core, removing and transferring residual heat removal to the ultimate heat sink and for maintaining the reactor in a safe state in the long term”
	editorial
	
	
	
	

	21. 
	3.49 / 6
	Reword to:

The additional features for residual heat removal and residual heat transfer to ultimate heat sink should be designed and installed such that they should be unlikely to fail for the same cause
	Editorial for clarity
	
	
	
	

	22. 
	3.51
	See comment at right.
	Grammar of existing sentence makes this clause difficult to interpret.  Please repeat the clauses used for DBA and modify for DECs.
	
	
	
	

	23. 
	3.52
	For example:

For the different plant states, alternative means of:

· Shutting down the reactor,

· Accomplishing residual heat removal and heat transfer to the ultimate heat sink
Should be implemented within the defence in depth approach.
	Grammar of existing sentence makes this clause difficult to interpret.  Please reword for clarity.
	
	
	
	

	24. 
	3.55
	Instrumentation for actuation of RCSAS systems important to safety and for monitoring of plant status should be independent to the extent practical.
	Please frame this sentence in terms of the RCSAS subject matter.  This clause looks like general design clause for all plant SSCs.  


	
	
	
	

	25. 
	3.56 to 3.59
	Delete these clauses.  
	They add no value to this guide.
These clauses are already clearly captured in SSR-2/1 and expanded upon in SSG-30.  No need to duplicate in this guide.  Simply point to SSG for further guidance.
	
	
	
	

	26. 
	3.64
	Reword to:

The relevant environmental and seismic conditions that may prevail prior to, during and following an accident, the ageing of structures, systems and components throughout the lifetime of the plant, synergistic effects, and margins should all be taken into consideration in the environmental qualification  [11].
	There is a difference between equipment and environmental qualification.

Equipment qualification consists of environmental qualification, seismic qualification and qualification against electromagnetic interference.

Environmental qualification is a process followed by the nuclear industry which will generate and maintain evidence to demonstrate capability of SSCs important to safety to perform designated safety functions on demand under postulated service conditions, when exposed to harsh environment resulting from a design basis accident (DBA).
Service conditions associated with seismic qualification, severe weather (freezing, external floods), dynamic effects, electromagnetic interference and radio frequency interference qualification, toxic gas, rail line blast, and fire protection are examples of design issues related to equipment qualification outside of environmental qualification program scope.
	
	
	
	

	27. 
	3.70
	Suggest to replace: 
“Qualification data and results should be documented as part of the design documentation.”

With

“Documented evidence of environmental qualification, the applicable parameters and the established qualification needs should be contained in or referenced by applicable design documentation in an auditable form for the lifetime of the plant.”
	More specific information.
	
	
	
	

	28. 
	3.72
	Loading conditions, loads and stresses should be calculated to establish confidence in the robustness of the design and margins to cover uncertainties and avoid cliff edge effects.  following quality assured and accepted methodologies to perform calculations should take into account:
	Please reword and connect the paragraph with the following list.
	
	
	
	

	29. 
	3.73
	All loads (static and dynamic) that are foreseen to occur should be grouped on the basis of operating experience and engineering judgment in consideration of probability of occurrence where warranted.
	The use of probability as a primary basis for grouping may result in mis-grouping if errors in PSA calculations exist.  Probability should be treated as a supplementary tool to inform judgement and in some cases, may not even be necessary.
	
	
	
	

	30. 
	3.86
	Materials used should enable efficient decontamination 
	Correction to Grammar
	
	
	
	

	31. 
	3.89 and 3.90
	3.89 can be deleted if the following change is made to 3.90 

The development of strategies and programs to address in-service inspection, testing, maintenance and monitoring is a necessary aspect of the RCSAS design phase. 
The strategies and programs to be implemented for these activities should be developed so as to ensure that RCSAS SSCs remain capable and available to perform their safety functions.

Strategies and programs to be implemented should take into account Human Factors Engineering criteria in order to facilitate efficient conduct of activities and minimize the contribution of human error.
	OPEX has shown that Human Factors Engineering is a major part of establishing strategies and programs to address in-service inspection, testing, maintenance and monitoring.  This should be clearly acknowledged as an important part of the design process.
	
	
	
	

	32. 
	3.97
	All pressure retaining components of the RCSASs should be protected against overpressure conditions generated by component failures or by abnormal operations in order to fulfil the pressure limits, in compliance with applicable proven codes and standards.
	To be applicable, a standard is expected to be proven.  No need to specify this.
	
	
	
	

	33. 
	3.99
	Add to list:

· Maintainability
	
	
	
	
	

	34. 
	3.100
	The design of the layout of RCSASs should allow for the inspection, maintenance, repair and replacement of components, in consideration of of ALARA.
	“need for the radiological protection of site personnel” really means ALARA
	
	
	
	

	35. 
	3.108
	Provisions should also be provided for collecting and managing inventories from leaks during normal operation. Leaks can occur from, among others, valve stems, valve seats, pump seals and inter gasket cavities during reactor operation.  
	Managing what happens with the leaked fluid is necessary in the design. (e.g. clean it, process it, return it/release it rather than just collect it in a tank)
	
	
	
	

	36. 
	3.114-3.117
	Reword the subtitle to:

“Instrumentation and control systems”
	“Instrumentation and control systems” is a preferred terminology
	
	
	
	

	37. 
	3.114 / bullet 4
	Reword to:

Providing the operator in the MCR control facilities, including MCR and SCR, with appropriate and reliable information for the post-accident management. 


	1. This information should also be available in the secondary control room. Please refer to paras. 7.164 and 7.165 where manual actuation of safety features is required to be available in the SCR.  

2. Accident management is a preferred terminology than post-accident management
	
	
	
	

	38. 
	3.114
	Add bullet:

· Supporting an understanding of maintenance state of SSCs
	Although instrumentation is traditionally used for operations personnel, modern designs are increasingly incorporating instrumentation for maintenance status and aging management as part of predictive maintenance approaches.  This needs to be reflected in this guide.
	
	
	
	

	39. 
	3.115
	Existing first paragraph is fine as written however bullets should be deleted as they are generic design considerations appropriate in an I&C design document instead.
	Existing guidance is too generic and needs to be revised to reflect only RCSAS design.

Guidance is recommended to add on Requirement 64, Separation of protection systems and control systems, of the SSR-2/1 because many control systems exist in RCSAS.
	
	
	
	

	40. 
	3.116
	Reword to:

Instrument sensing lines should be so designed such that the characteristics of measurement detected parameters (e.g. magnitude, frequency, response time, chemical characteristics) are not distorted.
	1. Instrument sensing line is the preferred terminology
2. Magnitude, response time, etc. are characteristics of the measurement (measured parameter), not the detected parameters
	
	
	
	

	41. 
	3.116 / Footnote 5
	Refer to the correct reference in Footnote 5.

5 Instrument lines are part of the sensors as defined in Ref. [9]. 
	The footnote refers to reference [9] which is SSG-30. However, no discussion on instrument sensing lines is provided in SSG-30.

The footnote sentence is similar to the footnote 7 of NS-G-1.9 in which refers to reference [9] which is NS-G-1.3 containing similar statement (para. 5.12) to Footnote 5.
It should also be noted that SSG-39 (reference [16]) superseded NS-G-1.3, but there is no discussion on instrument sensing lines in SSG-39.
	
	
	
	

	42. 
	3.117
	Replace 
“Means for monitoring the activity in all fluids that could become radioactive should be provided in accordance with [16].”
With

“Potential leakage of radioactive materials into RCSASs should be monitored”
	Rewording for clarity 
	
	
	
	

	43. 
	3.114-3.117 (Instrumentation)
	See comment at right. 
	RCS leakage monitoring is important for detecting degradation of pressure boundary (leak-before-failure). 
Please elaborate why the recommendation of para. 3.74 of NS-G-1.9 was not retained in this draft.
	
	
	
	

	44. 
	3.118
	Delete clause or reword to be more specific to RCSAS design.

“Although it is agreed that safety systems must be unit specific, certain auxiliary systems can be designed to be safely shared between units can be done safely if multiple unit accidents and common cause failures are addressed in the defence in depth approach for common system design.”  
	Text currently articulates generic design conditions
	
	
	
	

	45. 
	4.4, 4.5
	Delete clauses, or modify the clauses to apply only in the case where an ultimate heat sink “system” such as a man-made lake is purpose-designed to fit a plant’s needs.

This comment applies to Section 5 as a whole.
	Ultimate heat sink assessment is already considered as part of the siting process under NSR-3 (soon to become SSR-1) long before the plant systems are designed to accommodate the site

Very rarely is an ultimate heat sink “designed” and it is not a “system” under the control of the designer.  The plant must adapt to the heat sinks available.
	
	
	
	

	46. 
	4.13
	Reword to:

In establishing the maximum heat rejection rate, the most severe combination of individual heat loads should be identified for all PIEs for which the system is called upon to perform a normal operation or a safety function.
	The maximum heat rejection rate may not be relevant to normal operation.
	
	
	
	

	47. 
	Page 3.1.33, last paragraph
(after 4.19)
	Most of the CANDU plant uses open loop system for the intermediate cooling system.
	Better clarity


	
	
	
	

	48. 
	5.74
	Reword to:

The design should also provide provisions for taking samples of secondary side water/steam.
	Provision should include for steam sampling.


	
	
	
	

	49. 
	5.79

	Add an item after 5.79 to state “The design should include provision for water lancing to clean the shell side.”
	For cleaning of steam generator secondary side
	
	
	
	

	50. 
	5.123 
	See comment at right. This comment is applicable to all three type reactors mentioned in the document.

 
	Clause 6.32 (a) of SSR 2/1 requires that safety system be design to be capable of overriding unsafe actions of the control system. 

Please elaborate why this requirement was not enforced in this draft.
	
	
	
	

	51. 
	7 /

Page 3.1.80


	Add this text at the end of second paragraph:

“Chemistry control of the heat transport system is maintained by the heat transport purification system and by chemical addition system (hydrogen and lithium hydroxide)”
	HTS chemistry control


	
	
	
	

	52. 
	7 / 

Page 3.1.80


	In the list of Connected systems, shutdown cooling system should be removed.
	The SDCS should be removed in the connected system list because it is mentioned that at the first paragraph of page 80 the primary HTS includes the SDCS and also at the second paragraph, RCS includes SDCS.
	
	
	
	

	53. 
	7.3
	Reword to:

… to prevent fast crack growth during normal operational conditions, anticipated operational occurrences, design basis accidents and DECs accidents without significant core degradation.
	editorial
	
	
	
	

	54. 
	7.6
	Reword to:

Systems performing similar safety functions Groups 1 and 2 should be physically separated by distance or barriers to ensure that a single design basis event or common cause failures will not affect all the systems disable systems in both groups.

Or

Add to the beginning of this item: 
“Safety systems are assigned to one of two separate groups, called Group 1 and Group 2.”
	The concept of Groups 1 and 2 are introduced without explanation. General terms are recommended to use or definitions should be added.


	
	
	
	

	55. 
	7.26
	Add into item 7.26, “Inspection provision for the primary and secondary steam separators”
	To evaluate conditions of steam separators in steam generator.
	
	
	
	

	56. 
	7.33
	Add two bullets into 7.33:

· “Maximum permissible moisture content in steam”

· “Provision for steam sampling”
	Very important parameters for better performance of steam generator.
	
	
	
	

	57. 
	7.53
	The pressure and inventory control of RCS should be designed to maintain the RCS pressure within limits specified for the operational states
	Better clarity
	
	
	
	

	58. 
	7.67
	Add the following into 7.67:

“Over pressure protection devices should be designed in such a way to keep the water hammer effects as low as possible”
	Water hammer effects to be considered in the design
	
	
	
	

	59. 
	Page 3.1.90
	revise the paragraph under “Reactivity Control” as:

It focusses only on the systems which involve injecting a liquid solution into the primary heat transport system or into the moderator system.
	No liquid solution is injected into primary heat transport system for reactivity control.
	
	
	
	

	60. 
	7.113
	Delete: 

“It can also have to be used to bring the plant to a cold shut-down.”

And revise: 

“these functions” 

with 

“this function” in next sentence. 
	Cool down of heat transport system, with the required rate is not possible by auxiliary feed water. 
	
	
	
	

	61. 
	7.114
	Add the sentence:

“If connection to Reserve Feed Water Tank/dousing water is not possible, an alternate means to supply the auxiliary feed water to steam generators to be provided in the design (use of inter-unit feed water tie in multi-unit stations)”
	In the multi-unit stations, no connection exist from the reserve feed water tank. 
	
	
	
	

	62. 
	Pages 94 and 95 (7.116 – 7.120, Reactivity control)
	Reword shutdown system 1 and 2 to the first and second shutdown system.
	General terms are recommended to use.
	
	
	
	

	63. 
	Page 94 (Reactivity control)
	In the section of Reactivity control in “SYSTEMS FOR ACCIDENT CONDITIONS”, the guidance of the first shutdown system should be added.
	The guidance only on second shutdown system (SDS2) is described.
	
	
	
	

	64. 
	7.150 
	Reword to:

“This active EHRS should have an automated either manually initiated or automated emergency power supply (EPS) start-up”
	In most of the CANDU plants, EPG/EPS is started manually
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