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	RESOLUTION



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

	1
	1
	3.27
	Main steam/SG feed water piping break (PWR, BWR and PHWR)
	Not clear, why recommendation not relevant for BWR.
	
	
	
	

	1
	2
	3.39
	… and measures and procedures to cope with those DEC should be described in operating manuals.
	Missing recommendation.
	
	
	
	

	1
	3
	3.42
	· Operation instruction and training to manage normal operating states and accidental conditions. 
	Important regarding reliable plant operation.   
	
	
	
	

	1
	4
	Headline of 3.43ff


	Systems designed to mitigate cope with design basis accidents
	The plant should cope with design basis accidents and control them. Mitigation is too weak.
	
	
	
	

	2
	5
	3.52
	Alternative and independent means belonging to different levels of defence, necessary…
	Clarification.
	
	
	
	

	2
	6
	3.83
	Use of materials with The sensitivity of the used materials for activation under neutron irradiation should be minimized to the extent practical.
	Practically all materials have some sensitivity. Not the use of materials should be minimized but their sensitivity.
	
	
	
	

	2
	7
	3.84
	Materials should be selected to be suitable for the service conditions expected in all operational states and accident conditions. If the materials selected do not meet the specifications, t They should be qualified by means of analysis, testing, the feedback and analysis of operating experience, or a combination of these.
	There is no need to give guidance to an exemption from the rules. Besides, all materials should be qualified, not only those not meeting the specifications.
	
	
	
	

	2
	8
	3.87

First bullet
	· Embrittlement due to neutron irradiation (including Irradiation-Assisted Stress Corrosion Cracking (IASCC))
· Irradiation-Assisted Stress Corrosion Cracking (IASCC)
	Embrittlement and IASCC are different phenomena and should be listed separately.
	
	
	
	

	2
	9
	3.88
	The design should incorporate provisions recognizing the need for those in service activities, as well as to permit the repair, replacement and modification of those SSCs likely to be required such actions, due to operational service conditions. These activities include repair, replacement and modifications. of those SSCs In addition, provisions should also be incorporated for activities which need to be carried out during the construction and commissioning phases should be identified.
	1. Clarification of the phrase.

2. Provisions should also be incorporated for construction and commissioning activities. Identification is not sufficient.
	
	
	
	

	2
	10
	3.93

Second bullet
	· Non-destructive examination of the RPV and RCS welds and other representative areas utilizing volumetric (through wall) and surface examinations in what is commonly referred to as pre-service inspection (PSI). These examinations are important to establish the baseline condition to be used as comparison to the in-service examination inspection (ISI) results; 
	Other areas than welds that are considered representative in the sense of being most likely subject to degradation due to the impact of high stresses and/or corrosion should also be included in the ISI program and therefore also included in the baseline inspection program.

Consistence of terminology for ISI.
	
	
	
	

	2
	11
	3.93

Fourth bullet
	· Establishment of a surveillance sample program utilizing material samples that are installed in the RPV and removed on a scheduled basis. These samples when removed are subject to mechanical testing, including tensile strength and Charpy impact or fracture toughness testing. Other samples or monitoring materials are analysed to measure the irradiation flux fluence that the RPV wall and the samples areis being exposed to.

	Editorial: avoid duplication.

All samples are for mechanical testing. 

The proper wording is “tensile testing”.

The historical Charpy impact test may be replaced or complemented by direct fracture toughness tests, e.g. with three point bending or small compact tension (CT) samples.

The neutron dose to be analyzed is “fluence” not “flux”. This may be done by (scratch) sampling from the RPV surface or from the mechanical samples or by using different monitoring materials (dosimeters) that are included in the surveillance capsules.
	
	
	
	

	1
	12
	3.93

Fifth bullet
	· During the performance of the PSI program, design features to facilitate and simplify the implementation of the in service inspection (ISI) program during operation should be identified. This should include consideration that many areas will not be easily accessible once operation commences. Adequate provisions should be made for the inspection of these areas to the extent reasonably practicable.
	Identification is not sufficient.
	
	
	
	

	1
	13
	3.94


	The welds of the RPV and RCS should permit volumetric (through-wall) examination of the entire volume of the wall as well as surface examinations. For example, ultrasonic, eddy current or magnetic flux methods could be used for such examinations.
	Volumetric and surface examinations should be applied at different locations, in particular at components with cladding. Eddy current and magnetic flux methods are surface examinations methods.
	
	
	
	

	2
	14
	3.96

3rd bullet
	Sourcing of RPV welded and base metal coupons to be made into 

Coupons of sufficient size representing relevant inspection areas of the RPV and other major components subject of recurrent ultrasonic testing (e.g. welded joints and base metal with cladding, bimetallic welds, nozzle areas) should be stored to produce ultrasonic testing calibration blocks;
	Clarification.

Bullet could be transformed to separate paragraph.
	
	
	
	

	2
	15
	3.96

4th bullet
	The maximum acceptable defects in operational states and accidental conditions;
	The maximum acceptable defect may be smaller under accidental loads. This might be relevant if consequential failure of the component concerned is not assumed.
	
	
	
	

	2
	16
	3.96

8th bullet
	All cControls of the during manufacturing at the shop: R should be referenced and traceableility for the operational lifetime;
	Clarification of the intention; 

Also the results of the controls on site (mostly for welds) should be available, not only those performed at the shop.
	
	
	
	

	2
	17
	3.96

9th bullet
	Implementation of the surveillance sample program.
	Inspection criteria are not related to the surveillance program.
	
	
	
	

	3
	18
	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 observe the pressure limits, in compliance with applicable proven codes and standards.
	Editorial improvement
	
	
	
	

	3
	19
	3.98
	A The same code should be used for the design, manufacturing and overpressure limit analysis of a given component.
	Editorial improvement
	
	
	
	

	2
	20
	3.99

2nd bullet
	Protection against the consequences of pipe failure; (depressurization wave, pipe whip, flooding, high pressure jet);
	Also the depressurization wave may be relevant for piping elbows, supports and internals.
	
	
	
	

	1
	21
	3.99

Extra bullet
	Provisions for seismic events;
	Seismic events are also relevant for layout of piping and support structures.
	
	
	
	

	3
	22
	3.99

8th bullet
	Provisions to minimize stresses in the piping and to facilitate also considering thermal expansion;
	Editorial improvement
	
	
	
	

	2
	23
	3.104
	If advanced materials are used in the design of RCSASs, Samples of RCSAS materials should be subjected to a high neutron flux and exposed to the environment of the reactor core. They should be examined periodically throughout the plant lifetime to monitor changes in physical properties (in particular ductility and toughness) and to enable predictions to be made of the behaviour of……
	Clarification. 
	
	
	
	

	2
	24
	3.107

Add a new para
	A measurement should be installed to detect accumulation of combustible (radiolysis) gases.
	Important for monitoring functionality of design and layout provisions (3.106)
	
	
	
	

	3
	25
	3.108
	Provisions should also be provided for collecting leakages during normal operation. Leaks can occur from, among others, valve stems, valve seats, pump seals and inter gaskets cavities during reactor operation.
	Editorial improvement
	
	
	
	

	3
	26
	3.111
	· Equipment and piping support

· Snubbers, hangers and supports  and their anchors;
	Single listing is unnecessary; better suited for additional detail in the following bullet
	
	
	
	

	2
	27
	3.112
	Piping that penetrates the primary containment boundary should be provided with adequate isolation devices [15].
	This paragraph is less precise than the paragraphs 6.22, 6.23, and 6.24 of SSR-2/1.
	
	
	
	

	2
	28
	3.113
	For system piping crossing the containment wall(s) containment extensions should satisfy the design recommendations requirements for the containment [15].
	Clarification. There are clear design requirement. 
	
	
	
	

	1
	29
	3.114
	Means should be provided (pressure, temperature measurement) to monitor the tightness of isolation valves between high and low pressure sections.
	Gained from operational experience.
	
	
	
	

	3
	30
	3.115
	Consequences of sharing of sensors for different purposes should be considered in order to preserve adequate independence between of the different levels of defence in depth. Following recommendations should be implemented to the extent possible:
	Editorial improvement
	
	
	
	

	2
	31
	3.119

Add a new para
	A failure of a shared system may not have adverse effects on the neighbor plant.
	Clarification.
	
	
	
	

	1
	32
	3.120
	· Operation  manuals and staff training
	Topic is missing.
	
	
	
	

	2
	33
	5.3

1st bullet
	Excessive plastic deformation
	Clarification. This failure is by plastic deformation. 
	
	
	
	

	3
	34
	5.3

4th bullet
	Progressive cracking due to initiation (fatigue);
	Editorial improvement: crack propagation due to fatigue loading is generally not addressed as “initiation”.
	
	
	
	

	2
	35
	5.44

New para after 5.44
	Means should be provided (pressure, temperature measurement) to monitor the tightness of isolation valves between high and low pressure sections.
	Gained from operational experience.
	
	
	
	

	2
	36
	5.62

2nd bullet
	· Pressure and temperature limits as well as allowable heating and cooling rates as a function of temperature should be established for the pressure vessel. Changes of the brittle-ductile transition temperature of the beltline material due to neutron irradiation and thermal embrittlement should be accounted for. 

· and tThe vessel wall should be designed to withstand all the cyclic loads that are expected to occur over the plant lifetime. The design documentation should include clear specifications of those loads that are necessary for the determination of the cumulative usage factor;
	Clarification. 

P (T) limits should be separated from fatigue in different bullets as these are not directly related.
	
	
	
	

	3
	37
	5.62

3rd bullet
	The choice of material, the structural design, the welding and the heat treatment should be such as to ensure a sufficiently ductile state of the material of the pressure vessel throughout the plant lifetime. The ductility of the pressure vessel wall facing the core should be ensured by limiting the maximum neutron fluence and by the use of base material and weld metal of a chemical composition such as to keep radiation embrittlement below at an acceptable level;
	Editorial improvement, “below an acceptable level” does not make sense.
	
	
	
	

	3
	38
	5.62

4th bullet
	The design of the pressure vessel should be such that it can withstand pressurized thermal shocks without incurring a failure of losing its integrity.
	Editorial improvement
	
	
	
	

	2
	39
	5.63
	A surveillance program utilizing material samples that are installed in the RPV should be established (see 3.93).

If advanced materials were to be used in the reactor pressure vessel, samples of these materials should be subjected to a high fast neutron flux with high lead factor compared to the vessel wall and exposed to the environment of the pressure vessel. They should be examined periodically throughout the plant lifetime to monitor changes in physical mechanical properties (in particular ductility and toughness) and to enable predictions to be made of the behaviour of the material in due time allowing for mitigating measures if necessary.
	Clarifications: 

A surveillance program should be established in any case, yet there are special recommendations for advanced materials.

“High” is not very precise, “lead factor” is the generally used term for the surveillance samples.

Ductility and toughness are mechanical properties.

The goal of the predictions should be defined.
	
	
	
	

	2
	40
	5.75
	Loadings such as those due to water hammer, overfilling and thermal and/or hydraulic stratification should be addressed for the operating modes in which they may occur.
	The steam lines should cope with water filling up.
	
	
	
	

	2
	41
	5.83
	Whether If a leak before break or break preclusion concept is claimed for the design and manufacturing of piping, the specific and additional design/manufacturing requirements should to be met should be defined, based on similar considerations as for non-breakable equipment.
	Clarification. It is important that the additional requirements are defined, yet what is “non-breakable equipment”? Any vessel or piping made of steel could break, see 5.3. Nevertheless principles of LBB or Break Preclusion may apply to piping and vessels.
	
	
	
	

	2
	42
	5.84
	In addition, and in spite of the very low probability of the piping failure, the consequences of the double ended break of a pipe should be analysed with appropriate rules regarding:

· Structural behaviour of RCS equipment and associated internals;
· Core cooling capacity;

· Pressure build up inside the Primary Containment.

· Environmental qualification of equipment in the containment necessary for safe shut down of the reactor.
	If an analysis of the “Structural behaviour of RCS equipment and associated internals” including pipe whip, jet forces, and depressurization wave onto RPV internals could show that the reactor may still be shut down safely, then there would be no need for LBB or Break Preclusion concepts. These effects were the incentive to introduce these concepts.

For jet forces and the depressurization wave appropriate smaller leak sizes have to be defined.
	
	
	
	

	2
	43
	5.90
	Low pressure systems connected to the RCS should be provided with overpressure protection devices. Other portions and components where design conditions can be exceeded during operations also should be provided with overpressure protection devices. Activation of this overpressure protection devices may not cause radioactivity release in the vicinity.
	Further recommendation added.
	
	
	
	

	2
	44
	5.102
	Adequate activity monitoring should be available to allow detection of steam generator tube rupture and tube leaks. The accuracy of this monitoring should be adequate to meet limits specified for radiological consequences in DBAs.
	Leak detection is standard.
	
	
	
	

	2
	45
	6/
	….appropriate margins regarding the failure acceptance criteria for all
	Clarification.
	
	
	
	

	2
	46
	6/
	…in service inspection that aims at proving that no damage quality and functionality is ensured occurs…
	Clarification.
	
	
	
	

	2
	47
	6.4

1st bullet
	Excessive plastic deformation
	Clarification (see 5.3)
	
	
	
	

	2
	48
	6.4

4th  bullet
	Flow induced vibration (FIV);
	This is no failure mode. Failure may be by fatigue, see next bullet.
	
	
	
	

	3
	49
	6.4

5th  bullet
	Progressive cracking due to initiation; mechanical and thermal fatigue;
	Editorial improvement: see 5.3. There is no reason to explicitly mention mechanical and thermal fatigue for BWR only. If it should be mentioned then for both reactor types.
	
	
	
	

	2
	50
	6.4

6th bullet
	Stress corrosion cracking, erosion, embrittlement, thermal stratification, etc. should also be addressed.
	These are degradation mechanisms, but not failure modes. These might be listed as a separate paragraph, but not as a bullet in 6.4. If they will be listed, they should also appear for PWRs as there is no principal difference in that respect.
	
	
	
	

	3
	51
	6.5
	Equipment of the RCS should be designed so that the stresses imposed upon it remain below the values defined for structural materials to prevent a fast growth crack growth during normal operational conditions, anticipated operational occurrences and accidents without significant core degradation.
	Editorial improvement.

There is no reason to exclude severe accidents at this point. Fast crack growth is mainly an issue at low temperature.
	
	
	
	

	2
	52
	6.6
	At low operating temperature the ductility and pressure resistance of some materials may be significantly lower. Where such materials are used for the manufacturing, the allowable loadings at low operating temperatures should be defined, and the pressure and temperature ranges determined to prevent the risk of brittle fracture of the component. Allowances for changes in the nil-ductility transition (NDT) temperature of the RPV over the operational life of the plant should also be accounted for.

· Pressure limits as well as allowable heating and cooling rates as a function of temperature should be established for the pressure vessel. Changes of the brittle-ductile transition temperature of the beltline material due to neutron irradiation and thermal embrittlement should be accounted for. 

· The vessel wall should be designed to withstand all the cyclic loads that are expected to occur over the plant lifetime. The design documentation should include clear specifications of those loads that are necessary for the determination of the cumulative usage factor;
	In principle there is no difference to the recommendations for PWR, therefore the same text is proposed, see 5.62, 2nd bullet.

The same issue is addressed again in 6.12, 2nd bullet. Therefore it is proposed to shift this text to 6.12.
	
	
	
	

	2
	53
	6.12

2nd bullet
	Pressure and temperature limits should be established for the RPV and should be allow it to withstand all the cyclic loads that are expected to occur over the plant lifetime. The design documentation should include clear specifications of those loads that are necessary for the determination of the cumulative usage factor.
	See 6.6
	
	
	
	

	1
	54
	6.94

Add new bullet
	· Instrumentation should be provided to control temperature and water level of the suppression pool. 
	This instrumentation is of highlighted safety significance (like RPV instrumentation) 
	
	
	
	


