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Comments on Document Preparation Profile, “Seismic Design and Qualification for Nuclear Power Plants” 
(Revision of Safety Guide NS-G-1.6) (DPP DS490)
	COMMENTS BY REVIEWER
Reviewer:   US Nuclear Regulatory Commission
Country/Organization:       USA                                               Date:   October 2014
	RESOLUTION

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

	1
	General
	DS490 is mute or vague regarding seismic design for combined natural external events such as severe earthquake and tsunami or flooding and earthquake.     
	We suggest that DS490 address safety issues and combined natural external events.
	
	
	
	

	2
	General
	DS490 is vague and unclear regarding beyond design basis accidents in consideration of seismic effects and severe earthquakes.   
	We suggest the document address in detail seismic effects beyond design basis. 
	
	
	
	

	3
	General
	DS490 should take into consideration the ongoing revisions of SSR1/2 in order to further consider safety margins and added requirements for most of IAEA main requirements on external hazards, including seismic design. In this context, DS490 should consider the following aspects:    
· Revision through addenda of GSR Part 1, NS-R-3, SSR-2/1, SSR-2/2, and GSR Part 4
· Para 5.21: “The seismic design of the plant shall provide for a sufficient safety margin to protect against seismic events and to avoid cliff edge effects.” 
· Added paragraph 5.9 Nuclear sites shall have an adequate on-site seismically robust, suitably shielded, ventilated …”

· management of beyond design basis accidents       Para 5.9: Arrangements for  accident management shall provide the operating staff with appropriate systems and technical support in relation to beyond design basis accidents. These arrangements and guidance shall be available before the commencement of fuel loading and they shall address the actions necessary following beyond design basis accidents, including severe accidents. In addition, arrangements shall be made, as part of the emergency plan, to expand the emergency response arrangements, where necessary, to include the responsibility for long term actions and buildings equipped to house the Emergency Response Centre. 

· In addition, to enhance defense in depth, the design shall include provisions to avoid short term cliff-edge effect in case of an extreme external hazard of an intensity or a duration exceeding the one  considered as the general design basis;
· Consider a complex combination of events. 
	Completeness to address DS462 and modification of safety requirements and associated paragraphs to address external events including seismic hazards. 
	
	
	
	

	4
	General comment


	Consider providing an option to determine the seismic demand using a probabilistic dynamic analysis approach based on the random vibration theory (RVT).   Based on RVT, input power spectral density (PSD) can be derived from the design basis earthquake response spectra. Seismic demand can then be determined from the soil-structure interaction analysis using PSD as input. 
	The RVT methodology avoids using time histories and provides an alternative to multiple time history analyses to simulate the randomness of the earthquake ground motions.
	
	
	
	

	5
	Page 1/

Line 13
	Background part of the preparation profile discusses two earthquakes that occurred since the publication of the current version of the guidance document as one of the major reasons to update the guidance.
	Can that be more specific, for example, what are the lessons learned from those two earthquakes which prompted to update this guidance?
	
	
	
	

	6
	Page 1, bullet 2, and Reference 16 
	Recommend describing both ASCE 43 and ASCE 4 for performance based seismic design approach.
	Performance based approach provides a quantifiable goal and a systematic method to achieve that goal for the seismic design of nuclear facilities.  The recently updated ASCE 4 together with ASCE43 provides a mature performance based seismic design practice, which will be beneficial to member states.
	
	
	
	

	7
	Page 2, 

Line12
	Recent design tendencies favor seismic isolation of structures in high seismicity sites. See for example the JNES standard (Ref. 11).
	The draft NUREG discusses SI application using some non-nuclear facilities as examples and was not published due to various reasons. We suggest that IAEA rely on studies from nuclear facilities which already applied SI technologies and summarize the experience into a lesson learned document for the member states as a reference.
	
	
	
	

	8
	Page 2, 

Line 12
	Delete “the draft NUREG” and replace with “the report”
	The draft NUREG has not been published by the NRC. Recommend to replace the reference No. 15 with the identical report that is available in the public domain.
	
	
	
	

	9
	Reference 15.
	Bozidar Stojadinovic, “Technical Considerations for Seismic Isolation of Nuclear Facility Structures,” a draft report, University of California, Berkeley, 2012.
	The draft NUREG has not been published by the NRC. Recommend to replace the reference No. 15 with the identical report that is available in the public domain
	
	
	
	

	10
	Page 2, Section 3, First Bullet
	One of the reasons to update NSG-G-1.6 is to allow use of the seismic experience during Chuetsu offshore and the Tohoku earthquakes.  Recommend providing pertinent reference documents where these experiences are documented.
	Provides documentation of the basis of the proposed updates to the safety guide
	
	
	
	

	11
	Chapter 3 of the Table of Contents on Page 4, and third paragraph on Page 5
	Recommend that the topic of “Site Response Analyses” be presented prior to the topic of “Seismic Good Practices for Mass and Stiffness Distribution”
	This will be consistent with the standard workflow of a design since the determination of the site free field response and FIRS are not dependent on the mass and stiffness distribution of the building model. 
	
	
	
	

	
	
	
	
	
	
	
	


