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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

	2.4
	Physical barriers considered as part of or affecting reactor core design include the fuel 

matrix, the fuel cladding and the reactor pressure vessel for LWRs (or fuel channels

for PHW Rs).


	Fuel matrix is usually not considered to be a physical barrier, which can be considered in plant design. Especially ceramic fuel never retains its integrity and radioactive particles  always leaks from the fuel matrix. For the fuel matrix tightness it is impossible to establish any relevant design criteria and demonstrate their fulfilment by any design method. We therefore propose to delete fuel matrix from the list of physical barriers and leave fuel rod cladding, primary circuit pressure boundary and containment only.


	
	
	
	

	2
	2.7
	The reactor fuel system design should account for features that will facilitate the future waste management and reprocessing. Physical conditions of discharged fuel system from the reactor core affect the design of the storage and disposal systems of the used fuel system. Guidance to account for

the impact of used fuel system conditions on the design of the fuel system handling and storage systems

is described in Refs[6] and [7].
	We propose to use „fuel system“ instead of “fuel” or „fuel assembly“.  All components shall be treated as potential waste.


	
	
	
	

	3
	2.25 h
	
	In our opinion a more detailed explanation  or  definition of  the term “individual channel transient response” is necessary.
	
	
	
	

	4
	2.26
	The hydrogen buildup as a result of

Exothermic reaction between the Zircaloy cladding and water at high temperature will threaten the integrity of the containment and therefore it should also be evaluated.
	As there are many fuel rod cladding materials (not  just Zircaloy), we propose using “cladding material” instead of “Zircaloy”.
	
	
	
	

	5
	3.4 c
	(c) Thermal performance (i.e., high thermal conductivity for operational states and high thermal diffusivity for accident conditions)
	High thermal conductivity of all ceramic fuel material is poor. It would be better to delete this requirement from the list.
	
	
	
	

	6
	3.7 b
	
	We believe that more detailed specification, definition, requirements are necessary for instance for “removal of defective fuel as appropriate, e.g. during the nearest core reloading”

Neutronic Design and Thermal-Hydraulic design – common comment – include the requirement that “Excessive Fuel assembly/ fuel element bundle distortions should be carefully considered for in the core design, though it may significantly change rod spacing and equivalent hydraulic diameter”.


	
	
	
	

	7
	3.13
	(i) power distribution stability
	include into the set of typical nuclear key safety parameters also the following: “power distribution stability”, as it can be seen it is significantly discussed in the following paragraphs.


	
	
	
	

	8
	3.17
	Variations in the power distribution caused by local variations in reactivity due ……. should be carefully addressed in the core design and in the design of the control system.
	Modify the wording “Variations in the power distribution caused by local variations in reactivity due ……. should be carefully addressed in the core design and in the design of the control system.”
	
	
	
	

	9
	3.20
	Add the sentence: The thermal-hydraulic design should carefully consider the core inlet coolant temperature distribution and core outlet coolant temperature stratification and these effects should be considered in the core monitoring and protection systems.
	include the requirement, that “the thermal-hydraulic design should carefully consider the core inlet coolant temperature distribution and core outlet coolant temperature stratification and these effects should be considered in the core monitoring and protection systems.”
	
	
	
	

	9
	3.25
	
	The fuel rod / fuel assembly / fuel system design shall assure not only absence of fuel rod cladding failure, but absence of system damage, which is much wider task. This requirement is oversimplified and should be drafted more specifically.
	
	
	
	

	9
	3.27
	
	It is not clear, what the term „reliable“ relating to the FEs and FAs shall mean and why it is not applied to the whole fuel system. Define reliability and extent this requirement to the whole fuel system.


	
	
	
	

	10
	3.48 and further (pg. 18, Fuel design limits)
	
	This chapter shall be extended to the whole fuel system. There is no reason to ignore control rods and other components, which perform their design functions strongly influencing nuclear safety as well. Criteria shall be established.


	
	
	
	

	11
	3.53
	
	Design bases for fuel rod and assembly discharge burnup limits shall be required and explained in much deeper detail (goals?). E.g. shall be mentioned fuel rod fission gas release, internal pressure, cladding collapse, axial growth or fuel assembly deformation etc.


	
	
	
	

	12
	3.56 a
	Peak cladding temperature during the accidental transient should not exceed a level where the oxidation of the cladding in consequence of a metal - water reaction accelerates

uncontrollably (e.g., 1,204ºC for

loss-of-coolant accidents or other

justified value for more rapid transients than loss – of - coolant accidents)

.
	The value of maximum allowable cladding PCT of 1204 °C for LOCA is highly inadequate and obsolete.  It does not reflect irradiation effects. It should not be mentioned here.


	
	
	
	

	13
	Top of the pg. 21
	REACTOR INTERNALS 

AND 

MECHANICAL DESIGN


	Term „core structures“ is inadequate and misleading. It should be replaced with „reactor internals“ or equivalent term. As a “core structure” may be deemed FA, RCCA etc. 


	
	
	
	

	14
	3.96
	
	should be clearly stated whether control rods used for the power control purposes can be used also for the shutdown purposes.
	
	
	
	

	15
	3.99a
	Limits and setpoints should consider impacts of the fuel burnup shadowing effects and coolant stratification (coolant temperature distribution).
	Operational limits and setpoints – include the requirement that the limits and setpoints should consider impacts of the fuel burnup shadowing effects and coolant stratification (coolant temperature distribution).


	
	
	
	

	16
	3.104
	(i) appropriate spatial power distribution peaking powers
	include into the list of the measured parameters for the purpose of the core monitoring also “appropriate spatial power distribution peaking powers”
	
	
	
	

	17
	3.107
	Both ex-core and in-core neutron detectors should be calibrated periodically considering the impact of the spatial power distribution changes due to core control and/or core burnup effects.
	modify  the requirement as follows “Both ex-core and in-core neutron detectors should be calibrated periodically considering the impact of the spatial power distribution changes due to core control and/or core burnup effects.”
	
	
	
	

	18
	3.109
	During reactor shutdown, a minimum set of instruments or combination of the instruments and neutron sources should be available to monitor the reactivity (e.g. using the flux detectors with an adequate sensitivity) during the whole period the fuel assemblies are located in the reactor vessel including the fuel loading and approach to criticality.
	modify the requirement of the first sentence as follows “During reactor shutdown, a minimum set of instruments or combination of the instruments and neutron sources should be available to monitor the reactivity (e.g. using the flux detectors with an adequate sensitivity) during the whole period the fuel assemblies are located in the reactor vessel including the fuel loading and approach to criticality.”
	
	
	
	

	19
	3.111
	(a) The source function properly, i.e. sufficient readings are available from the neutron flux monitors, for their planned lifetime;
	More specific formulation of the  – “The source function properly, i.e. sufficient readings are available from the neutron flux monitors, for their planned lifetime; and …” is necessary

	
	
	
	

	20
	3.114
	(a) The pattern and orientation of fuel assemblies in ea

ch fuel cycle (for LWRs);

(b) The schedule for the subsequent unloading and loading of fuel assemblies;

(c) The configurations of reactivity control and shutdown devices;

(d) The fuel assemblies to be shuffled; and

(e) Burnable poisons and other core components to be removed, inserted or adjusted.
(f) fuel assembly enrichment and configuration

	Add new item „fuel assembly enrichment and configuration“. The nuclear fuel assembly design (choice of rod enrichment and distribution within assembly) is an integral part of the core design.


	
	
	
	

	19
	Annex I
	
	Item “f” from section “Cladding“ shall be moved to section „Fuel element performance“.


	
	
	
	

	20
	Annex I
	
	Include Discrete burnable absorber assembly, Neutron source assembly, Hydraulic plug assembly (guiding tubes plugs).
	
	
	
	

	21
	General
	
	The guide shall clearly distinguish between fuel system (fuel), core and reactor system including reactor internals (reactor), as the design safety requirements to those systems are different. The guide often mixes up requirements applicable to fuel, core and reactor. Individual systems and their interfaces shall be clearly distinguished, concerning applicable requirements.


	
	
	
	

	22
	General
	
	The guide shall address all components of the fuel system (fuel rods, fuel assemblies, control rods, discrete burnable absorbers, neutron sources, hydraulic plugs) which could be used to build specific core. The fuel system design safety requirements shall be formulated for any component located in any predefined plant location (reactor, fuel pool, fresh fuel storage, spent fuel storage, loading machine, fuel repair and inspection equipment) with respect to fundamental safety functions. Some components are incompletely assessed (e.g. control rods) or entirely neglected in the guide (neutron source assembly, discrete burnable absorbers).


	
	
	
	

	23
	General
	
	The core shall be understood as arbitrary configuration of fuel assemblies and other components in the reactor core barrel/basket in any operational mode. This configuration shall be assessed from the state of loaded single assembly in the refuelling mode to the full core set at nominal power. The core design safety requirements shall be formulated for any configuration with respect to any fundamental safety function.


	
	
	
	

	24
	General
	
	The fuel assembly and the core shall be perceived as two regular fully integrated systems of the plant. Design and safety approach shall be exactly the same as for other safety systems or safety related systems. Damage (of any plant system) of the fuel assembly, not only fuel element, shall be excluded under Normal operation and anticipated operational occurrences (see par. 2.4).
	
	
	
	

	25
	General
	
	Consider using expression „shall“ instead „should“ where the requirements of IAEA SSR 2/1 are explicitly concerned (e.g. 2.20 pg 5 – see Req 29 of the SSR 2/1).
	
	
	
	


