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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.
	2.5
	To credibly support claims of safety for a facility, the reactor core should be of a design that has been proven either by: 

· equivalent applications based on operational experience or on the results of relevant research programs; or,
· according to the design and design verification/validation processes stated in applicable codes and standards (as indicated in paras 4.14 and 4.16 of Ref. [1]).
	Existing wording “is not allowed to be used” is not appropriate regulatory language for a safety guide.

	
	
	
	

	2.
	2.7
	The reactor fuel design should account for features that will facilitate the future waste management. and reprocessing.
	It is not appropriate for IAEA to recommend design to facilitate reprocessing in a safety guide.  This is a Member State’s decision to make as a matter of energy policy.
	
	
	
	

	3. 
	3.4
	Examples of the pellet material include:

· Enriched uranium dioxide (UO2); 

· Natural uranium dioxide (UO2) (for use in PHWRs); 

· Mixed oxide (UO2-PuO2) ; 

· Thorium-based fuel (e.g., ThO2, thorium-blended UO2, thorium-blended mixed-oxide fuel);  

· Reprocessed uranium dioxide (UO2); and 

· Doped fuel pellets (e.g., Cr, Al, Si) to improve their performance (for use in LWRs).

Burnable poison material (e.g., Gd, Dy, B and Er) may be used, for example, blended in sintered UO2 pellets or coated on their surface, to suppress temporarily the excess reactivity resulting from a high concentration of the fissile material in the fuel.
	These examples are not necessary to support the guidance statement.  Practitioners using this safety guide are well aware of the types of fuel in use around the world.  It is not the role of this guide to appear to recommend various fuel types and burnable poisons being used.  
	
	
	
	

	4.
	3.5
	. The fissile material is typically fabricated in cylindrical form of sintered pellets, and is loaded in cylindrical cladding tubes that have low neutron absorption properties and high mechanical strength. The Fuel cladding material should be selected with consideration of the following properties:
Zirconium-based alloy materials (e.g., Zircaloy-2, Zircaloy-4, Zirlo and Optimized Zirlo, M5, E110) are typically used for the cladding material. Other innovative cladding materials, e.g., enhanced accident tolerant fuel, with focus on more benign steam reaction and lower hydrogen generation, are under development.


	The opening sentence is not necessary as the user of the document should be familiar with the purpose of cladding.

The paragraph on Zicaloy is not necessary to support the guidance statement.  It is not the role of this safety guide to provide public education or appear to recommend material types for fuel cladding.  
	
	
	
	

	5.
	3.6 to 3.9
	Rewrote three clauses as a combined Coolant / Moderator Section:
Coolant and Moderator Fluids 
3.6 The design should account for the effects and compatibility of any chemical additives on fuel and core components. (e.g. chemistry control additives, soluble neutron absorbers) 

3.7 Fluids should be physically and chemically stable with respect both to high temperatures and to nuclear irradiation in order to fulfil their primary function such as: the continuous removal of heat from the core, and in some cases, control of reactivity.  The reactor core design should also include the following safety considerations associated with the fluid medium that affect the fuel and core design: 
a) Ensuring that the fluid system is free of foreign materials prior to the initial start-up of the reactor and following refueling and maintenance outages for the operating lifetime of the plant; 

b) Keeping the radionuclide activity in the fluid at an acceptably low level by means of purification systems, corrosion product minimization, and removal of defective fuel as appropriate; 

c) Monitoring and controlling the effects that the fluid and associated additives have on reactivity under all plant states; and 

d) Determining and controlling the physical and chemical properties of the fluids in the core.  
3.8 The design should account for the effect of changes in fluid density (including fluid phase changes) on core reactivity and core power, both locally and globally.
3.9 The choice of moderator and the spacing of the fuel within it should be based on the need to optimize the neutron economy, and hence fuel consumption, and to meet engineering and safety requirements. The prevalent thermal reactor types use either light water or heavy water as the moderating medium.  
The moderator should be allowed to contain a soluble neutron absorber to maintain adequate shutdown margins during operational states.  
	As currently written, some text appears to be design instructions rather than guidance on safety.  Text worded to make guidance clearer.  Also, for all reactor types discussed in this safety guide, coolant and moderator have same considerations.
3.9 should be deleted or rewritten because it does not provide safety guidance; rather it is written as a design instruction.
	
	
	
	

	6.
	3.17
	Power changes can be controlled by movement of the control rods. Additional design features may include:

a) Arranging the control rod banks so as to avoid the large radial and axial distortions of the power distribution (PWR); 

b) Adjusting the boron concentration of the reactor coolant to control reactivity   (PWR); 

c) Adjusting the circulation flow rate (BWR); and 

d) Adjusting the levels of light water in liquid zone compartments, and also solid absorber and/or adjuster rods and liquid absorber (PHWR).
	This text does not support the guidance statement from a safety perspective.  
It is not the role of this safety guide to recommend specific design measures for control of power.
	
	
	
	

	7.
	3.27
	Several key contributors throughout their lifetime should be addressed; important key contributors to fuel reliability as identified by the Institute of Nuclear Power Operations (INPO) [12] include:
	It is not appropriate for IAEA to be seen to endorse INPO or WANO documents.  They are not regulatory agencies but rather organizations with a specific industry interests.  The statement should be written as an IAEA regulatory statement.
	
	
	
	

	8.
	3.72
	The types of reactivity control devices used for regulating the core reactivity and the power distribution for different reactor designs include the following:
(a)   PWR….

(b)  BWR…

(c)  PHWR


	These examples are not necessary to support the guidance statement.  Practitioners using this safety guide are well aware of the types of reactivity control devices in use around the world.  
	
	
	
	

	9.
	3.113
	A Fuel cycles should be developed with appropriate levels of enrichment and appropriate means of controlling the core reactivity and the power distribution so as to extract energy from the fuel in an economic and reliable manner within to address fuel design limits.  

	Reworded into a clearer safety statement.  Economy of fuel use is not a safety consideration and a guidance statement alrerady exists earlier in the guide that speaks to designing to reduce waste. 
	
	
	
	

	10. 
	4.4
	Methods of qualification  should be adequate, which may include consider:

	Existing wording is a weak safety statement.

Use of the word ‘adequate’ begs a further discussion on what ‘adequate’ means in this clause.
	
	
	
	


