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Issue:  Seismic Category (“SC”) II Buildings: Turbine Building, Service Building, and Ancillary Diesel Building 
(excluding the RW building, which is addressed in a separate paper).    Level of design information necessary for 
certification. 
 
Safety Significance:  The purpose of analyzing SC II buildings is for assuring that the buildings will not fail and 
adversely impact a SC I structure, system, or component (i.e., seismic interaction concerns).  Completing these analyses is 
not necessary for assuring the safety of the standard design; rather, NRC guidance suggests including information in the 
DCD regarding location of non-seismic buildings, information on the design, description of analyses methods, and 
seismic design criteria that will be applied for these buildings (see below).  Finally, the SRP in effect at the time of 
ESBWR DC application submittal includes limited information regarding SC II buildings, and essentially no information 
in Chapter 3.8 that addresses non-SC I buildings, thus indicating that the design of these buildings is not safety significant.  
 
NRC Staff Position:  In RAI 3.8.79S03, the NRC requests that GEH include in the DCD description of seismic analyses 
and design of SC II buildings and provide the results of the seismic analyses. 
 
Applicable NRC Guidance:  NRC guidance in NUREG-0800, Section 3.7.2 (Rev. 2, 1989), suggests that the staff review 
the “design criteria to account for the seismic motion of non-Category I structures” and “procedures that are used to 
protect Category I structures from the structural failure of non-Category I structures, due to seismic effects.”  Regarding 
level of detail to include in the DCD, RG 1.70, Section 3.7.2.8 (Rev. 3, 1978) states: 
  

3.7.2.8 Interaction of Non-Category I Structures with Seismic Category I Structures. Provide the design criteria 
used to account for the seismic motion of non-Category I structures or portions thereof in the seismic design of 
Seismic Category I structures or portions thereof. In addition, describe the design criteria that will be applied to 
ensure protection of Seismic Category I structures from the structural failure of non-Category I structures due to 
seismic effects. 

 
Regarding the descriptive information for structures, RG 1.70, Section 1.2, suggests that the “general arrangement of 
major structures and equipment should be indicated by the use of plan and elevation drawings in sufficient number and 
detail to provide a reasonable understanding of the general layout of the plant.”  Other sections of RG 1.70 generally 
address safety-related structures. 
 
Applicant Position:  As noted in RAI 3.8-79S03, GEH has provided certain design description and has indicated in the 
DCD that SC I methods and criteria will be the basis for seismically analyzing these buildings as part of completing the 
detailed design for the ESBWR.  (Note that GEH has recently determined to designate the Turbine Building SC II.)  GEH 
clearly considers these SC II buildings to be part of the standard ESBWR design.  GEH proposes, in accordance with 
NRC guidance in effect at the time of ESBWR DCA submittal and to address RAI 3.8-79S03, to include additional 
description of the general design, seismic analyses methods, and acceptance criteria to be used to ensure that the as-built 
buildings conform to the criteria and do not adversely impact SC I buildings.  In addition, GEH proposes to include, for 
each applicable building, two ITAAC in Tier 1 that will (1) require a report that concludes the seismic analyses are 
consistent with the DCD and (2) require verification that the as-built SC II buildings meet the results of the seismic 
analyses (similar to ITAAC on SC I buildings).   
 
Proposed Action:  GEH has completed seismic analyses for all SC I buildings and included the results in the DCD, as per 
NRC guidance.  Although GEH has not completed the seismic analyses for these SC II buildings, GEH proposes to add 
information in the DCD.  GEH has discussed a draft RAI response with the NRC staff and is preparing a final response 
that will show the additional information to be included in the DCD, consistent with NRC guidance.  GEH requests NRC 
feedback on the approach for the SC II buildings. 
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where R is the response for the kth mode and N is the number of significant
modes considered in the modal response combination.

When modes with closely spaced modal frequencies exist (two modes having
frequencies within 10 percent of each other), the methods delineated in
Reference 8 are acceptable. Use of other methods for considering closely
spaced modes, such as those outlined in References 4 and 9 will be reviewed
and accepted on a case-by-case basis. Acceptance criteria for the adequate
consideration of high-frequency modes are provided in Appendix A to this
SRP section.

[B. Interaction of Non-Category I Structures with Category I Structures

To be acceptable, the interfaces between Category I and non-Category I
structures and plant equipment must be designed for the dynamic loads and
displacements produced by both the Category I and non-Category I structures
and plant equipment. In addition, a statement indicating the fact that
all non-Category I structures meet any one of the following requirements
should be provided.

a. The collapse of any non-Category I structure will not cause the
non-Category I structure to strike a seismic Category I structure or
component.

b. The collapse of any non-Category I structure will not impair the
integrity of seismic Category I structures or components.

c. The non-Category I structures will be analyzed and designed to
prevent their failure under SSE conditions in a manner such that the
margin of safety of these structures is equivalent to that of
Category I structures.

9. Effects of Parameter Variations on Floor Response Spectra

Consideration should be given in the analysis to the effects on floor
response spectra (e.g., peak width and period coordinates) of expected
variations of structural properties, dampings, soil properties, and
soil-structure interactions. The acceptance criteria for the considera-
tion of the effects of parameter variations are provided in subsection
I1.5 of this SRP section.

10. Use of Equivalent Vertical Static Factors

The use of equivalent static load factors as vertical response loads for
the seismic design of all Category I structures, systems, and components
in lieu of the use of a vertical seismic system dynamic analysis is
acceptable only if it can be justified that the structure is rigid in the
vertical direction. The criterion for rigidity is that the lowest
frequency in the vertical direction is more than 33 cps.

11. Methods Used to Account for Torsional Effects

An acceptable method of treating the torsional effects in the seismic
analysis of Category I structures is to carry out a dynamic analysis that
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