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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 comment
	The writers of this text are PWR experts. The text must be checked and adapted by BWR containment experts in order for the Guide to be more generally applicable to LWR containments.


	
	
	
	

	2
	Para. 2.13
	The composition and thickness of the concrete, the local radiological protection and the access management in given areas are such that the dose limits and dose constraints for operators…
	The composition and the thickness of the concrete are not the key point to ensure the dose limits for operators and the public, on the contrary of the local radiological protection or the access restriction in given areas.
	
	
	
	

	3
	Para. 3.3
	The design basis for of the containment and its associated systems should take into account include any condition created by normal operation, anticipated operational occurrences, and accident conditions that are not practically eliminated (design basis accidents and design extension conditions). Load combinations created by internal and external hazards should also be included in the design basis of the structures, systems and components.
	Remind that the load combinations have to be included depending on their probability of occurrence.

The design basis includes conservatives approaches that provide margins for the given situations and load combination associated.

Design extension conditions should not be included in the design basis because the rules may be less conservative than those applied to design basis conditions. cf 3.27.

In RCC CW AFCEN distinguishes design basis situations from design extension situations, and considers design extension external hazards situations. The term design basis in this paragraph can create misunderstanding.
	
	
	
	

	4
	Para. 3.7,

First bullet
	Breaks in high energy systems located inside or outside the containment; for pipes inside the containment LBB could be applied;
	LBB is commonly accepted and an important method to eliminate postulated pipe breaks in high energy systems.
	
	
	
	

	5
	Para. 3.31
Second bullet
	For PWRs the loss of the containment spray system controlling the pressure build up in the event of a design basis accident;
	In BWRs pressure build up is controlled by the suppression pool.
	
	
	
	

	6
	Para. 3.36
	Move the paragraph to section 3.5.1
	The chapter is dealing with DEC not DBA
	
	
	
	

	7
	Para. 3.37
First bullet
	Venting line should be equipped with filters of adequate efficacy (e.g. HEPA filters);
	Guides should not specify technologies. Also doubtful to the choice of filter. HEPA will probably not be able to handle the energy generated in the filter.

The purpose of a filter in the vent line must be to prevent ground contamination and to trap the large part of the released radioactivity not to catch all.
	
	
	
	

	8
	Para. 3.44
	Move this paragraph to 3.7.2
	CCF is a DEC and should not be discussed under DBA
	
	
	
	

	9
	Para. 3.53
	Independence between safety systems and safety features necessary to mitigate the consequences of a core melt accident should be implemented as far as is reasonably practicable.
	In some cases independence and separation cannot be fully achieved.
	
	
	
	

	10
	Para. 3.58
	A low probability of occurrence of an accident with core melt is not a reason unless acceptable justification for not protecting the containment against the conditions generated by such accident is provided.
	The case of the vessel rupture in operation is precluded because of its low probability of occurrence.
	
	
	
	

	11
	Para. 4.3
10th bullet
	In PWRs ensuring an adequate single free volume in the upper part of the containment to improve the efficiency of the containment spray (if any);
	In small BWR containments the spray is used for temperature and pressure control and to wash out radioactivity.
	
	
	
	

	12
	Para. 4.3
13th bullet
	In PWRs the lower part of the containment should be designed to facilitate the collection and identification of liquids leaked, and also the channeling of water to the internal water storage in the event of an accident.
	The text is written for PWRs
	
	
	
	

	13
	Para. 4.5
	Delete the paragraph.
	Not a safety requirement. It is industrial safety and overridden by national regulations.
	
	
	
	

	14
	Para. 4.15
	The design pressure should not be lower than the value of the peak pressure that would be generated by the design basis accident with the most severe release of mass of material and energy and increased by 10 %.
The containment is designed for different situations : 

Test

DBC accident

DEC accident

Each situation is associated with a defined criterion that takes into account an associated required behavior.

The designer should define the pressure of each accident situation providing sufficient margins to cover uncertainties. (for example 10%).
	We propose to adapt the design pressure notion due account of DBC and DEC accidents. 
The containment is designed with several loads combinations and some parts of the containment are sized by different load combinations, there is not a unique design case. 

Furthermore criteria depend on the codes. 

In France RCC CW code provides that design basis accident (P,T) is balanced only by the pre-stressed force with a criteria of no traction within the containment wall, thus it provides margin to deal with design extension conditions which are verified with different criteria.

The reliability of the design depends on the design criteria as much as the design pressure. 

There is not a single (P;T) that sized the containment structure.

The margin of 10% on the initial DBA pressure has to be taken at an early stage of the project to include potential uncertainties.

Ok to define a margin of 10 % but not linked with a design pressure which defined the tests pressure.
At the early stage of the project a margin of 10% should be taken to cover those uncertainties. At the end of the project it has to be verified that all the accident pressure are below the initial values. P DBC final > 1,1 P DBC initial and P DEC final > 1,1 P DEC initial (the margin could be less than 10 % at the end of the project between the initial pressure, and the actual maximum pressure (calculated at the end of the design phase).
The test pressure should be defined with the actual maximum pressure due to the most penalizing pressure between  design basis condition and design extension condition including eventually some uncertainties or phenomenon not properly represented during the test (liner thermal thrust).

In France we define the test pressure relatively to the most penalizing pressure Max {Pdbc; PDecwo core melt}  multiply by 10%, we need to modified AIEA NSG in order not to have a cumulative coefficient 1,1(margin) x 1,1(non represented phenomenon) x DBA pressure, it would be too stringent.

	
	
	
	

	15
	Table 3,

p. 30
	SL-2 plus DBA – Acceptance criteria for a liner on prestressed concrete wall  Level III N/A
	The level III has been removed in the 4.31  and 4.32 paragraph. Replace level III by N/A for liner under SL-2 + DBA
	
	
	
	

	16
	Table 3,

p. 30
	SL-2 plus DBA – Criteria for leaktightness = Level II N/A
	This combination is a conventional combination in order to provide margin from a resistance point of view at a time when there was a significant lack of information on the accident conditions and the seismic level was low. But nowadays the accident conditions taken into account, the increasing of seismic level, the increasing of concrete thickness due to APC and the PSA for internal accident and seismic conditions lead to explicit the margins provide by the design. We consider that this conventional combination leads to a non-homogeneous level of margins limited to the vertical lower part of the containment. This combination shall not be relied on the leaktightness verification because it provides no homogeneous margin and could lead to very complicated calculation without enhancing the safety.
	
	
	
	

	17
	4.34
	To provide margins, loads resulting from earthquake level SL2 and design basis accidents should be combined in a quadratic manner, although one cannot realistically be a consequence of the other since the pressure boundary is designed to withstand seismic loads caused by earthquake level SL 2. The designer may choose to provide margin by another mean taken into account a design extension earthquake for example or by enhanced the reliability of its design following the ultimate capability assessment see section 4.2.5.
	There are different manners to provide margins and we consider that the assessment of the ultimate capability or a design extension earthquake could be a better way to enhance the reliability of the design by reinforcing the weakest point of the containment under pressure, thermal or seismic loads.
	
	
	
	

	18
	4.43
	In this strategy, a part of the heat from the molten core is removed through the wall of the vessel…
	A part of the energy could be removed by re-flooding the corium in the vessel
	
	
	
	

	19
	Para. 4.53
	The free volume of the space within the containment envelope or the ratio between primary and secondary gas phase is the primary physical parameter determining peak pressures after postulated pipe rupture events. It can thus be used as an inherently safe and reliable design feature.
	The statement is not valid for BWRs.
	
	
	
	

	20
	Para. 4.55
	The energy management function of the spray system is to remove energy from the containment atmosphere in order to limit both the maximum values and the time durations of the high pressure inside the containment in accident conditions. For BWRs it is long-term temperature control inside the containment.
	In a BWR with a suppression pool energy control is handled by the suppression pool cooling
	
	
	
	

	21
	Para. 4.56
	Containment spray systems should be designed so that a major fraction of the free volume of the containment envelope into which the steam may escape in an accident can be sprayed with water. For a BWR the free volume of the containment is the primary compartment.
	Adjust the text to suit BWRs
	
	
	
	

	22
	Para. 4.58
	The initial source of water for the containment spray system after a pipe rupture is usually a large storage tank or for a BWR the suppression pool.
	Adjust the text to suit BWRs
	
	
	
	

	23
	Para. 4.59
	…In the same way, the spray pumps should be protected from cavitation or failure due to debris which can exist in the sumps and may cross the sump filters, for BWRs suppression pool. …
	Adjust the text to suit BWRs
	
	
	
	

	24
	Para. 4.61
	…In the containments of some designs the suppression pools are also used to collect the steam discharged from the safety valves or the relief valves, or to provide water for recirculation in the emergency core cooling, decay heat removal and containment spray systems…
	Adjust the text to suit BWRs
	
	
	
	

	25
	Para. 4.74
	An intermediate and closed cooling system should be provided for heat transport to the ultimate heat sink. This cooling system should be equipped with features to detect activity and isolate leaks within the recirculation loop.
	Leaks will be detected by an increase or decrease of volume in the expansion vessel. There is no distinct motive for having a dedicated system for activity measurement. Activity measurement of the intermediate loop will complicate the plant without providing a clear safety benefit.
	
	
	
	

	26
	Headline 4.5.2.5
	4.5.2.5 Plants with steel shell containment cooling systems
	The writing is dedicated to AP 1000. The text should be written so that the principle could be used in other designs with active or passive secondary cooling side
	
	
	
	

	27
	Para. 4.75
	For containment with a steel shell, heat released in the containment under accident conditions can be removed actively or passively through the containment walls. The secondary containment is designed to remove the heat by providing a natural circulation path for air (the chimney effect) and means for spraying of the outside of the steel shell.
	Changes to make the writing more general.

The envelope outside the containment is not a “secondary containment” as defined in another part of this guide (see section 4.6.3). According to section 4.6.3 a “secondary containment” is a structure designed to collect leaks from the primary containment.
	
	
	
	

	28
	Additional bullet to para. 4.77
	The possibility for freezing outside conditions should be considered for normal as well as accident conditions.
	Ambient temperatures below 0ºC may complicate passive designs and therefore should be given adequate consideration.
	
	
	
	

	29
	Para. 4.117
	Noble gases cannot be filtered out, but consideration should be given to the use of systems to delay their release until further radioactive decay has occurred. The release of noble gases should be balanced against the risk of keeping a large amount of hydrogen inside the containment and the consequences of it leaking into the secondary containment.
	Hydrogen is highly explosive and very hard to trap inside a large and complicated structure like a containment.
	
	
	
	

	30
	Para. 4.158
	Concrete should have characteristics of quality and performance (strength, density porosity) consistent with its use. The quality of the concrete used for containment structures should be correspondingly high, consistent with the safety function of the containment. Design considerations will depend on the containment concept. For concrete containments with stressed cables leak tightness could be ensured with or without a liner, whereas a reinforced concrete containment structure usually ensures only strength while its steel liner ensures leak-tightness.
	Most pre-stressed containments also have a liner.
	
	
	
	

	31
	Para. 4.200

4th bullet
	For PWR small sub cooling margin in the reactor coolant system,
	PWR specific
	
	
	
	

	32
	4.203
	4.1. A monitoring or sampling system should be provided inside the containment to enable assessment of the risks of explosion from combustible gases. The design of the system should take into account the following factors:

· Possible sources of combustible gases such as interaction between clad material and water, or interaction between molten core and concrete, radiolysis;

· Presence or not of oxygen and inert gases;

· Presence of devices aimed at recombining hydrogen as produced, and type of these devices (passive or active)

· Sufficient mixing or not of the containment atmosphere to avoid local possibilities of hydrogen accumulation.

· No impact on confinement by potential containment by pass.
	It appears to be very cautious with this measure due to the important number of sampling needed and the associated risk to jeopardize the confinement by containment bypass for a rather limited gain.
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