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03.08.04-32 

This Request for Additional Information was written based on Revision 1 of the DCD. 
  
In their response to Part (a) of Question 3.8.4-1 (of RAI 342-2000 hereinafter unless 
indicated otherwise), MHI describes the engineered concrete fill placed between building 
basemats and the supporting media.  Normally, the thickness of the fill is small, but in 
cases where more excavation is necessary to reach suitable supporting material, the 
thickness is increased accordingly.  MHI points out that the COL Applicant must address 
site-specific aspects of the concrete fill, such as dimensions, thickness, and strength.  In 
response to Part (b) of the question, MHI explained that for the seismic analysis of the 
standard plant, the engineered concrete mat fill is considered as part of the basemat 
subgrade, which means that the fill concrete is horizontally infinite.  As a result, the 4 in. 
gap between adjoining foundation basemats does not exist for the engineered concrete 
fill.  MHI further noted that the COL Applicant must perform site-specific soil-structure 
interaction (SSI) analyses. It is also noted that whether the engineered concrete fill is 
considered as part of the supporting subgrade or as part of the building basemat 
depends on the thickness and extent of the concrete fill. 

 
MHI’s response to Question 3.8.4-1 is generally acceptable.  However, in the response 
to Part (a) of the question, MHI stated that “The strength of the fill concrete is selected 
based on the site-specific properties of the subgrade … the COL Applicant is to address 
these site-specific aspects of the fill concrete design.”  The staff is unable to find a COL 
item that contains this requirement.  The applicant is requested to specify which current 
COL item includes this requirement, and if there is none, to add a COL item to the DCD. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-33 

In its response to Question 3.8.4-2, MHI explains that the amplification factor, Cd , in 
ASCE/SEI 7-05 was not used because analyses carried out for the US-APWR are based 
on the requirements of SRP 3.7.1 and 3.7.2 which are different from and much more 
stringent than those in ASCE/SEI 7-05.  In addition, MHI notes that the US-APWR 
seismic analyses are based on generic ground motion response spectra that must be 
confirmed for a particular specific plant site.  Also, these analyses are based on a mean 
annual probability of exceedance lower than or equal to 10-4, while development of 
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ground motion spectra using ASCE 7-05 is based on a mean annual probability of 
exceedance of 10-2.  MHI states that using ASCE/SEI 7-05 requires use of an 
amplification factor in an attempt to account for the uncertainties in several factors, such 
as site-specific soil amplification, lower intensity of ground motion obtained by using 
ASCE 7-05, and others.  MHI also notes that ASCE/SEI 7-05 does not contain any 
special requirements for SSI analysis, while these were carried out for US-APWR.  MHI 
concludes that ASCE/SEI 7-05 is more suitable for application to commercial or 
residential buildings and is not appropriate for the US-APWR NPP. 
 
The staff notices that In the response, MHI states that “ASCE/SEI 7-05 code seismic 
design is based on design ground motion with mean annual probability of exceedance of 
approximately 10-2.”  If “mean annual probability of exceedance” means “mean annual 
frequency of exceedance”; then, this statement is not correct. The annual probability of 
exceedance for the ground motion considered in ASCE/SEI 7-05 is 4×10-4. MHI also 
stated that “The design ground motion is defined by mapped spectral values without 
explicit consideration of site-specific geological, seismological, geophysical or 
geotechnical conditions.” This statement is not correct. ASCE/SEI 7-05 does consider all 
these factors. For example, the site classification procedure in Chapter 20 of ASCE/SEI 
7-05 and the Site Coefficients, Fa and Fv, in Table 11.4-1 and Table 11.4-2 of ASCE/SEI 
7-05 are used to consider the site-specific conditions. 
 
In the response, MHI gave several reasons why ASCE/SEI 7-05 requires the gap 
displacement calculated based on the elastic analysis be amplified by a deflection 
amplification factor. However, MHI failed to mention that one of the main reasons for 
applying an amplification factor to the displacement calculated based on the elastic 
analysis is to account for the effect of concrete cracking and the p-delta effect. One can 
avoid using this amplification factor by performing a nonlinear analysis that takes the 
concrete cracking into consideration.  For the US-APWR standard plant MHI calculated 
the displacement based on the lump-mass stick model which is an elastic analysis, and 
the effect of concrete cracking is not considered. However, the staff notices that the 
major lateral stiffness of the US-APWR plant comes from the shear walls, and in its 
response to Question 3.8.4-20 of this RAI, MHI indicated that shear walls of the US-
APWR standard plant will crack. As a result of this, the lateral stiffness of the plant 
structure is reduced and the lateral displacement will be increased. Therefore, the effect 
of concrete cracking should be accounted for in the displacement calculation. MHI stated 
that the requirements of SRP 3.7.1 and 3.7.2 are more stringent than those of ASCE/SEI 
7-05, and the staff agrees with MHI on this point, and that is why MHI is requested to 
consider the concrete cracking. The staff realizes that ASCE/SEI 7-05 may not be 
applicable for the standard seismic design of US APWR seismic Category I and II 
buildings. Finally, MHI did not address the question in the last sentence in which MHI is 
requested to consider the effect of the differential settlement at the basemat in the lateral 
displacement calculation.   
 
The applicant is requested to provide the following information: 
 

1. If the applicant does not want to follow the methodologies used in ASCE/SEI 7-05 
to account for the concrete cracking; i.e., applying an amplification factor to the 
elastic solution, the applicant is requested to perform an analysis considering the 
effect of concrete cracking. 
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The applicant is requested to address the last sentence in the question, which is to 
consider the effect of the differential settlement at the basemat in the lateral 
displacement calculation. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-34 

In its response to Question 3.8.4-4, MHI states that hydrodynamic loads associated with 
the impulsive mode were included in the analysis.  They state that the Housner method 
as contained in Technical Information Document (TID) TID-7024 was used for computing 
both the impulsive and convective pressure loads.  Some modifications to the equations 
in the Housner method were made for use in the US-APWR.  The formulas used are 
stated in this response, as well as a figure showing the pressure distributions from 
convective and impulsive pressure loads. 
 
MHI indicated that both the impulsive mode and the convective mode are included in the 
hydrodynamic loads. This response is considered to be acceptable. However, the staff 
suggests that the word “sloshing” be deleted from the sentence “Hydrodynamic loads 
due to seismic sloshing are calculated …” to eliminate any confusion. Also, MHI is 
requested to provide technical information that shows how the maximum response 
acceleration of the floor, x, (defined in Table 1) is calculated. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-35 

In its response to Question 3.8.4-5, MHI states that a description of the calculation of 
dynamic soil pressures is given in their response to Question 3.7.2-13.  As noted in that 
response, the soil was considered as fully saturated. 
 
In the response to Question 3.8.4-5, MHI refers to their response to Question 3.7.2-13, 
item 4, of RAI 212-1950, Revision 1 (dated 5/7/2009, MHI Ref: UAP-HF-09188, 
ML091320443). In that response, MHI indicated that the dynamic soil pressure was 
calculated based on Wood’s study. The staff finds that the Wood’s solution is based on 
elastic wave theory and the effect of water table is not considered.  For the US-APWR 
standard plant design, the water table is 1 ft below the nominal plant grade. So, for 
underground walls, the soil is submerged under water from 1 ft below the surface. The 
applicability of using Wood’s equation to calculate the dynamic soil pressure is, 
therefore, questionable. In addition, the vertical component of the earthquake motion is 
not considered in Wood’s solution.  The applicant is requested to provide numerical data 
to prove that the effect of water table is negligible and that the Wood’s equation can be 
applied to the US-APWR.  In addition, Wood’s solution does not consider the earth 
pressure due to the rotation of the wall at its base. The applicant is requested to provide 
data to show that this pressure is negligible. 
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Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-36 

In its response to Question 3.8.4-8, MHI disagrees with the staff’s position stated in this 
question and presents arguments intended to support their approach in selecting the 
fraction of live or snow loads to be used in the seismic analyses.  MHI notes that neither 
Section 12.7.2 nor Chapter 2 of ASCE/SEI 7-05 requires roof live load to be evaluated 
concurrently with roof snow load in the design load combinations.  
 
The staff notes that in the response to this question, MHI states “mass equivalent to 25 
percent of the floor design live load and 75 percent of the roof design snow load …” 
whereas in DCD it reads “mass equivalent to 25 percent of the floor design live load or 
75 percent of the roof design snow load”.  MHI is requested to change the current 
wording in the DCD, “or 75 percent” to match the wording in their response, which is 
“and 75 percent”. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-37 

In its response to Part (a) of Question 3.8.4-11, MHI provides an explanation as to how 
the time histories are converted to equivalent static forces.  MHI states that the 
maximum story shears which result from time history analysis are used to develop the 
SSE loads, and describes these analyses.  For Part (b) MHI describes when the 
equivalent static forces are applied to the FE model.  Several tables are provided that 
show the SSE floor rocking moments that are calculated from the results of the time 
history analyses.  For Part (c) MHI presents the rationale for using the FE model fixed at 
elevation 3’-7”.  It is stated that for most of the load combinations considered the 
approach produces conservative results.   
 
The staff notes that in their response to Question 3.8.4-26 MHI states that they will 
perform a confirmatory analysis to show that sufficient design margin exists to cover the 
effects of interaction between the subgrade, basemat, and the R/B superstructure.  The 
applicant is requested to provide the staff with the results of that confirmatory analysis. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-38 

In its response to Part (a) of Question 3.8.4-12, MHI describes how the results of the 
seismic response analysis of lumped mass stick models serve as the basis for the 
development of the in-structure response spectra (ISRS).  MHI cites the 
recommendation of the ASCE Standard 4 Working Group in dealing with uncertainties in 
frequency variation and other factors.  For Part (b) MHI presents the rationale that is 
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intended to support their approach for design and analysis, which is that the concrete is 
assumed to be not cracked for in-plane seismic response.  A major factor claimed to 
support this position is that the primary lateral force resisting system for the reactor 
building (R/B) is comprised of shear walls, which are design to have low nominal 
stresses.  For Part (c) the response includes a description of the types of elements used 
in the FE models that are used in the design of structural members of the R/B and power 
source buildings (PS/B) complexes. 
 
The applicant is requested to provide the following information: 
 

(a)   In the response, MHI stated that “Frequencies in the range of 4.5 Hz to 12 Hz 
characterize the dynamic properties of the lumped mass stick models used for 
these seismic response analyses as shown in Tables 3H.3-1, 3H.3-2 and 3H.3-3 
in Appendix 3H of the DCD.” The staff noticed that the data presented in Tables 
3H.3-1, 3H.3-2 and 3H.3-3 in Appendix 3H of the DCD are the modal frequencies 
of the R/B, PCCV, and Containment Internal Structures lumped Mass Stick 
models, respectively, not modal frequencies of the corresponding 3D FE models.  
The staff further notices that no studies were performed in Appendix 3H to 
assess the variation of the structural frequencies due to the changes in concrete 
stiffness. FE analyses use the 3D models, not the lumped mass stick models.  
The applicant is requested to perform an analysis that considers the effect of the 
uncertainties in the elastic modulus and shear modulus of concrete.  

 
(b)   In the response to Part (b) of the question, MHI states that “The analyses that 

serve as basis for the preliminary design of the R/B complex structures do not 
consider the effects of concrete on the in-plane seismic response of the R/B 
complex and the load path redistribution in the reinforced concrete members.”  
This sentence is confusing. The applicant is requested to clarify the meaning of 
this sentence.  

 
(c)   MHI also states in their response to this question that “The implemented 

modeling approach that neglects to consider the cracking of the walls is deemed 
to be satisfactory for the determination of shear wall design forces since the 
concrete cracking does not significantly affect the in-plane response of the 
structures.” The staff disagrees with this position and MHI is requested to provide 
data to support their argument that the concrete cracking does not significantly 
affect the in-plane response of the structures.   

 
MHI further states in their response that “The consideration of a wide range of generic 
subgrade conditions is deemed sufficient to address the possible variations of in-plane 
seismic response of the structures due to concrete cracking.” The staff considers this 
explanation to be not acceptable. Consideration of wide range of generic subgrade and 
the effect of concrete cracking on the structural response are two different things. 
Considering one effect is not necessary addressing the other effect.  The applicant is 
requested to address this issue and provide the rationale that supports the use of 
analyses that do not include explicitly the effects of concrete cracking on the structural 
response. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 
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03.08.04-39 

In its response to Part (a) of Question 3.8.4-13, MHI states that the controlling load 
combination case used in determining steel reinforcement in the walls will be added to 
the DCD in Revision 2.  Several such tables are shown in this response.  MHI notes that 
load combinations with thermal loads are controlling. For Part (b) MHI states that the 
highest stressed shear wall in the R/B is the south exterior wall.  For Part (c) MHI states 
that the concrete cracking stress in some shear walls is exceeded.  MHI states that the 
effects of cracking will be addressed in Revision 2 of the DCD. 
 
MHI indicated that a re-analysis will be performed which will consider the effect of 
concrete cracking, and the re-analysis results will be included in Revision 2 to the DCD.  
Prior to submitting Revision 2, MHI indicated that other factors will affect what is included 
in the Revision. Now that Revision 2 has been submitted, the applicant is requested to 
review and update its response to question 3.8.4-13. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-40 

In its response to Question 3.8.4-14, MHI states that the DCD will be revised to add 
horizontal cross section views of the R/B and PS/B shear walls to the vertical cross 
section views currently shown in the DCD. 
 
The applicant is requested to provide the following information: 
 

1. In its review the staff notices that in Figure 3.8.4-13 in the MHI’s response to this 
question, the horizontal cross section for zone 1 (EL-26’-4” to EL-14’-2”) shows 
shear reinforcement (stirrups) is provided. This suggests that the shear stresses 
are high in this area. Are boundary elements used in this area? If yes, the 
applicant is requested to provide the re-bar layout for the boundary elements. If 
not, provide the rationale for not using the boundary elements.  

 
The staff also notices that the vertical cross section shown in Figure 3.8.4-13 in the 
response does not match the description given in Table 3.8.4-9 of the MHI’s answer to 
Question 3.8.4-13 of this RAI. For example, zone 1 in Figure 3.8.4-13 is in the range of 
EL-26’-4” to EL-14’-2”; whereas in Table 3.8.4-9 it is from EL 3’-7” to EL 25’-3”.  The 
applicant is requested to clarify this discrepancy. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-41 

In its response to Question 3.8.4-19, MHI states that the thermal behavior of the 
basemat concrete pour is the most important characteristic in dealing with such massive 
concrete structures.  MHI describes several provisions that will be taken to control heat 
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generation, volume change effects, and concrete cracking control.  These provisions 
include such things as the use of low heat cement, use of pozzolans, pre-cooling of the 
mix water, etc.  Other techniques to be employed include, among others, limiting the size 
of the pour, using a checkerboard pattern of concrete placement, and others. 
 
Considering the numerous special precautions and provisions cited in MHI’s response to 
this question that are to be taken for the placement of concrete in the massive basemat 
for the R/B and PCCV complex, it seems to the staff that this constitutes “special 
construction techniques”. Therefore, the applicant is requested to revise the DCD by 
adding appropriate wording to the DCD Subsection 3.8.4.6.3 that addresses these 
special precautions and techniques that are required for the massive concrete pour for 
the RB and PCCV basemat.  In addition, the applicant is requested to add a COL item to 
the DCD that requires the COL Applicant to develop plans for the proper placement of 
these massive concrete pours utilizing well accepted construction practices. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-42 

In its response to Parts (a) and (b) of Question 3.8.4-20, MHI presents the equations 
used to calculate the reduction factor of flexural stiffness for the cracked concrete 
section to the uncracked section of a 48 in. thick steel concrete (SC) module wall.  MHI 
states that by using the same methodology, the stiffness reduction factors for the 39 in. 
and 56 in think walls are calculated, and all of the results are shown in a table in the 
response.  References are cited to justify the values of the reduction factor, α, as stated.  
These references are in Japanese technical journals. 
 
In examining the data presented in Table 1 of MHI’s response to this question, the staff 
notices that the data for the reduction factors of axial stiffness and shear stiffness are far 
below 0.5. This trend is also observed in Table 3 for the data for flexural stiffness. 
Therefore, using the factor of 0.5 overestimates the shear wall stiffness. The applicant is 
requested to provide the rationale that supports the use of 0.5 for the reduction factors of 
axial stiffness and shear stiffness when many values shown are far below 0.5. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-43 

In its response to Question 3.8.4-24, MHI provides a description of the restraints to be 
used with masonry walls, including the use of design code requirements (ACI 349 and 
RG 1.199).  The design details are stated to be in MHI’s response to Question 03.09.02-
34 of RAI 214-1920. The restraints are designed using the equivalent static method 
described in DCD Subsection 3.7.3.1.  MHI states that detailed design is dependent on 
the revised in-structure response spectra (ISRS) as discussed in MHI’s response to 
Question 3.7.2-8 of RAI 212-1950. 
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In its review of MHI’s response to Question 3.9.2-10 of RAI 205-1584, the staff noticed 
that MHI stated that the anchorage design for the restraint assemblies for masonry walls 
will be consistent with design approaches described in MHI’s response to Question 
03.09.02-34 (RAI 214-1920) and Question 3.9.2-10 (RAI 205-1584).  In its evaluation of 
those responses, the staff requested MHI to provide detailed technical information that 
will show how the criteria cited in these responses will be satisfied.   
 
MHI’s response to Question 3.8.4-24 is not completely acceptable.  The applicant is 
requested to address the issues identified in the staff’s review of the questions cited 
above for Section 3.9.2 involving the use of the equivalent static load method. In addition 
MHI is requested to include in the DCD a list of anchorage types that were specified in 
its response to Question 3.9.2-10 in RAI 205-1584. 
  
References: 
  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558 
  MHI response to RAI 214-1920, dated 4/30/2009, MHI Ref: UAP-HF-
09190, ML091240403 
  MHI response to RAI 212-1950, dated 3/30/2009, MHI Ref: UAP-HF-
09113, ML090930727 
  MHI response to RAI 205-1584, dated 4/30/2009, MHI Ref: UAP-HF-09184, 
ML091240113 

 
 
03.08.04-44 

In their response to Part (a) of Question 3.8.4-26, MHI provides their rationale for not 
using the whole R/B model in the first row case in Table 3.8.4-5 of the DCD. MHI refers 
to their response to Question 3.8.4-11 of this RAI in which the question is similar to this 
current question.  MHI contends that by adding a design margin of 20-30 % to member 
seismic forces, this allows the use of the fixed-base model, which is more cost effective 
than using the whole model.  MHI states that they will perform a confirmatory analysis 
using the R/B whole model to validate the fixed-base analysis.  For Part (b) MHI 
describes the three-dimensional NASTRAN finite element model of the R/B whole 
model.  The R/B whole model employs soil springs as described in this response. 
 
In the response, MHI claims that the fixed-based model is more cost-effective, and a 
confirmatory analysis will be performed to assess its accuracy.  The applicant is 
requested to provide the staff with the results of that confirmatory analysis to allow the 
staff to complete its determination of the acceptability of the applicant’s original response 
to this question. 
  
Reference:  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558. 

 
 
03.08.04-45 

 
In its response to Question 3.8.4-29, MHI’s detailed answers are organized to follow the 
order of the staff’s question as follows: 
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1. MHI agrees to reference the requirements of ASME AG-1-2003 for the HVAC 

ductwork. 
2. MHI states that methods used to qualify local stresses reinforced and unreinforced 

openings of ductwork are in accordance with ASME AG-1-2003 and the AISI 
Specification for the Design of Cold-Formed Steel Structural Members, using 
either simplified or detailed design as appropriate. 

3. MHI states that it was not intended to develop a subset of HVAC with special 
restrictions. All HVAC systems are qualifies for their associated loads and 
operating conditions.  However, some systems have loads and/or conditions that 
exceed parameters used in sizing pre-qualified members.  MHI will revise the 
DCD Appendix 3A, Section 3A.1.1 to show those HVAC systems that require 
qualification to specific loads and operating conditions. 

4. MHI notes that this is the same question as asked by the staff in Question 3.8.4-
30, Items 4 and 8.  MHI explains that the AISI Specification specifies the types of 
loads used for design, but not the actual loads and load combinations. The 
reference to AISI and AISC N690 is intended to allow additional flexibility in the 
subsystem support system of cold-formed steel members are selected for use.  
MHI confirmed the original commitment in the DCD to use AISC N690 for HVAC 
duct supported is maintained.  MHI will revise DCD Appendix 3A, Section 3A.3.1 
to reflect ductwork loads that are defined in AG-1-2003 for the ductwork, as well 
as adding load combinations for Service Loads A, B, C, and D. 

5. MHI identified DCD Tier 2 Subsections 3.7.2.1 and 3.7.3 as the appropriate 
references in the DCD.  MHI presents the rational supporting the use of simplified 
design approach or a detailed design approach. 

6. MHI states that the “Simplified Design Approach” uses the principles of equivalent 
static analysis. The design of HVAC ducts and duct support systems conforms to 
SRP 3.7.3 II.1 and SRP 3.7.2 II.1.  MHI also refers to their responses to 
questions in RAI 213-1951 for further discussion. 

7. MHI states that wherever possible, standard designs of HVAC ductwork and 
supports are utilized.  MHI describes how the choice of which seismic analysis 
method to use is made.  MHI then describes how the various ways the response 
spectrum method is carried out, including the rationale for each method used. 

8. MHI refers to their response to Question 3.9.2-40 in RAI 214-1920 and Question 
3.8.1-14 of RAI 223-1996, Item 3 for this part. 

9. MHI explains that the values of loads used are consistent with the operational 
parameters of a particular system.  Overpressure loads due to rapid damper 
closure are evaluated for applicable load combinations. 

10. MHI proposes to change the DCD from “as a general rule” to “unless other wise 
justified by analysis”. 

11. MHI refers to two related questions asked by the staff raising similar issues, 
specifically, Question 3.9.2-10 in RAI 205-1584 and Question 3.9.2-34 of RAI 
214-1920. The response to this current question describes the several different 
types of base plate/anchor bolt assemblies.  MHI will make several changes to 
the DCD in response to several issues raised in this and the other responses 
cited in this response. 

 
With the exception of Parts 3, 6, and 11 of the question, the staff finds the applicant’s 
responses to be acceptable.  The applicant is requested to provide the following 
information for Parts 3, 6, and 11 of the question: 
 



REQUEST FOR ADDITIONAL INFORMATION 497-3734 REVISION 0 

 
 

10

1. In their response to Part 3 of the question, MHI fails to describe specifically what 
HVAC subsystems are subject to the stricter criteria.  The statement that when it 
is appropriate the subsystems are so designed is vague and non-specific.  MHI is 
requested to provide a list or description of the HVAC ducts that need to be 
designed to the stricter standards/criteria.  In addition, the change proposed by 
MHI to DCD, Appendix 3A, Subsection 3A.1 is to indicate those HVAC 
subsystems that do not conform to criteria allowing use of standard members 
and maximum span length, must be designed to satisfy these specific loads and 
operating conditions associated with the stricter criteria.  The staff finds that this 
proposed revision to the DCD is still non-specific and somewhat vague.  MHI is 
requested to clarify this by showing the parameters used for the standard design 
and how any given HVAC Subsystem is compared to these parameters to decide 
when it is necessary to use the stricter criteria. 

 
2. In their response to Part 6 of the question, MHI refers to their answers to 

Questions 3.7.3-02, 3.7.3-03, 3.7.3-04 and 3.7.3-15 of RAI 213-1951. The staff 
reviewed these answers and was not able to find answers to the issues raised in 
the current question. The applicant is requested to provide justification that 
HVAC and HVAC support systems can be represented by a simple model and 
prove that the results obtained from the equivalent static load method are 
conservative. Also, the applicant is requested to describe how the relative motion 
between all points of supports is considered in the analysis.   

 
3. In their response to Part 11 of this question, MHI cites their response to Question 

3.9.2-10 in RAI 205-1584 and Question 3.9.2-34 of RAI 214-1920 as applicable 
to this current question. The staff’ finds that in response to Question 3.9.2-10, 
MHI notes that the equivalent static load method of analysis is the preferred 
method for use in seismic analysis of subsystems such as equipment and piping 
anchorages. MHI states further that per SRP 3.9.2, Revision 3, March 2007, 
"Dynamic Testing and Analysis of Systems, Structures, and Components", the 
SRP Acceptance Criteria 2.A.(ii) states, "An equivalent static load method is 
acceptable if: 

1)      There is a justification that the system can be realistically represented 
by a simple model and the method produces conservative results in 
responses. 

2)      The design and simplified analysis accounts for the relative motion 
between all points of supports. 

3)      To obtain an equivalent static load of equipment or components which 
can be represented by a simple model, a factor of 1.5 is applied to the 
peak acceleration of the applicable floor response spectrum. A factor of 
less than 1.5 may be used with adequate justification."  

 
MHI is requested to provide detailed technical information that demonstrates how the 
three criteria cited above concerning the use of the equivalent static method are met. 
  
References: 
  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558 
  MHI response to RAI 223-1996, dated 4/14/2009, MHI Ref: UAP-HF-09161, 
ML091060749 
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  MHI response to RAI 213-1951, dated 3/27/2009, MHI Ref: UAP-HF-09114, 
ML090910119 
  MHI response to RAI 213-1951, dated 4/24/2009, MHI Ref: UAP-HF-09189, 
ML091180437 
  MHI response to RAI 214-1920, dated 4/30/2009, MHI Ref: UAP-HF-
09190, ML091240403 
  MHI response to RAI 212-1950, dated 3/30/2009, MHI Ref: UAP-HF-
09113, ML090930727 
  MHI response to RAI 205-1584, dated 4/30/2009, MHI Ref: UAP-HF-09184, 
ML091240113 

 
 
03.08.04-46 

In its response to Question 3.8.4-30, MHI’s detailed answers are organized to follow the 
order of the staff’s question as follows: 
 

1. MHI describes the methodology used to determine conduit spans, and explains 
that it is an iterative procedure.  Standard conduit spans are determines by hand 
calculations. 

2. MHI’s refers to their response to Question 3.9.2-40 in RAI 214-1920 and Question 
3.8.1-14 of RAI 223-1996. 

3. MHI discusses the loads used to design conduit supports and determine span 
lengths, and states that they will make changes to the DCD to clarify these loads. 

4. MHI’s response is the same as they gave for Question 3.8.4-29 in this RAI. 
5. For Part (a) MHI describes the specific subsections in the DCD for design and 

analysis procedures. For Part (b) MHI refers to their response to Question 3.7.1-
5 in RAI 211-1946. 

6. For Part (a) MHI provides a definition of “Nominal Size Weights” and describes the 
meaning of “flexible conduit”.  For Part (b) MHI states that the design and 
analyses conform to SRP 3.7.3 II.1 and SRP 3.7.2 II.1. 

7. Refer to MHI’s response to Question 3.9.2-41 in RAI 214-1920. 
8. Refer to MHI’s response to Question 3.8.4-29 in this RAI. 
9. MHI states that thermal loads due to an accident load case are considered if 

applicable. 
10. Refer to MHI’s response to Question 3.8.4-29, Item 11 for the response to this 

part of the question. 
 

MHI states that they will make appropriate changes to the DCD to reflect all of the 
resolutions described above. 

 
With the exception of Parts 5(b), 6(b), 7, and 10 of the question, the staff finds the 
applicant’s responses to be acceptable.  The applicant is requested to provide the 
following information for Parts 5, 6, 7. and 10 of the question: 
 

1. In its response to Part 5(b) of Question 3.8.4-30. MHI refers to their answer to 
Question 3.7.1-5 in RAI 211-1946. The staff reviewed the MHI answer to 
Question 3.7.1-5 in RAI 211-1946 where MHI indicated that Table 3.7.3-1(a) and 
Table 3.7.3-1(b) of DCD will be changed to include the damping ratio for full 
conduits and empty conduits. However, the staff was not able to find the actual 
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damping value used in the DCD seismic analysis.  The applicant is requested to 
provide the actual damping value used in the DCD seismic analysis. 

 
2. In its response to Part 6(b) of Question 3.8.4-30. MHI refers to their answers to 

Questions 3.7.3-02, 3.7.3-03, 3.7.3-04 and 3.7.3-15 of RAI 213-1951. The staff 
reviewed these responses and was not able to find answers to the question 
asked. MHI did not provide any justification that conduit and conduit support 
systems can be represented by a simple model and prove that the results 
obtained from the equivalent static load method are conservative. Also, MHI did 
not answer how to account for the relative motion between all points of supports.  
The applicant is requested to provide the following information: 

 
a. Provide justification that conduit and conduit support systems can be 
represented by a simple model, and shows that the results form the 
equivalent static load method are conservative. 
 
b. Provide an explanation that shows how relative motions between all 
points of support are accounted for in the analysis. 

 
3. In its response to Part 7 of Question 3.8.4-30. MHI refers to MHI answer to 

Question 3.9.2-41 of RAI 214-1920. The staff reviewed that answer, and found 
that that answer also referred to Question 3.7.3-01 of RAI 212-1950. The staff 
reviewed that answer as well. In the answer to Question 3.7.3-01 of RAI 212-
1951, MHI indicated that DCD will be changed to specify that the absolute sum 
method will be used in the Independent Support Motion (ISM) method to comply 
with the recommendation in Section 2.4 of NUREG-1061, Volume 4.  However, 
MHI did not answer how to consider the relative displacement at the support 
points if the Uniform Support Motion (USM) method is used. The applicant is 
requested to describe how the relative displacements at the support points for 
the USM method are considered in the analysis.   

 
4. In its response to Part 10 of Question 3.8.4-30, MHI refers to their responses to 

Questions 3.9.2-10 in RAI 205-1584 and 3.9.2-34 in RAI 214-1920. The staff 
reviewed the MHI answers to Question 3.9.2-10 in RAI 205-1584 and 3.9.2-34 in 
RAI 214-1920. In MHI answer to Question 3.9.2-10 in RAI 205-1584, MHI 
indicated that there will be cast-in-place anchor bolts used in the US-APWR 
standard plant. If this is the case, the applicant is requested to change the DCD 
Appendix 3F, Subsection 3F.6.6 to include the case-in-place anchor bolts. In the 
response to Question 3.9.2-34 in RAI 214-1920, MHI indicates that either a hand 
calculation method or a finite element analysis method will be used to determine 
the stiffness of the anchorage. This answer is acceptable.  However, in order to 
match that MHI answer and the text in DCD, the applicant is requested to change 
the sentence in DCD Appendix 3F, Subsection 3F.6.6 that currently reads “The 
flexibility of base plate was considered in determine the anchor bolts loads” to 
“The flexibility of base anchorage was considered in determine the anchor bolts 
loads.”  MHI is requested to provide an explanation If they do not agree with this 
suggested revision. 

  
References: 
  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558 
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  MHI response to RAI 223-1996, dated 4/14/2009, MHI Ref: UAP-HF-09161, 
ML091060749 
  MHI response to RAI 211-1946, dated 4/23/2009, MHI Ref: UAP-HF-09187, 
ML091170058 
  MHI response to RAI 213-1951, dated 3/27/2009, MHI Ref: UAP-HF-09114, 
ML090910119 
  MHI response to RAI 213-1951, dated 4/24/2009, MHI Ref: UAP-HF-09189, 
ML091180437 
  MHI response to RAI 214-1920, dated 4/30/2009, MHI Ref: UAP-HF-
09190, ML091240403 
  MHI response to RAI 212-1950, dated 3/30/2009, MHI Ref: UAP-HF-
09113, ML090930727 
  MHI response to RAI 205-1584, dated 4/30/2009, MHI Ref: UAP-HF-09184, 
ML091240113 

 
 
03.08.04-47 

In its response to Question 3.8.4-31, MHI’s detailed answers are organized to follow the 
order of the staff’s question as follows: 

1. Refers to MHI’s response in Part 7(a) of this question below. 
2. Refers to MHI’s response to Question 3.8.1-14 in RAI 223-1996. 
3. MHI will add reference in the DCD to Institute of Electrical & Electronics Engineers, 

Inc. (IEEE) 344-1987 and IEEE 344-2004. 
4. MHI describes the loads that must be considered in the design of cable trays and 

their supports. The DCD will be revised to define the construction live load. 
Thermal loads are considered in cable tray subsystem load combinations, if 
applicable. 

5. Refers to MHI’s response to Question 3.8.4-30, Item 4, for the discussion of the 
applicability of the AISI Specification to the load combinations specified. 

6. For Part (a) MHI states that the specific applicable subsections of the DCD for 
seismic analysis are Subsections 3.7.2.1 and 3.7.3. For Part (b) regarding 
damping values, MHI assumed that all of these cases are enveloped by the 
values for 10% damping for full cable trays, and 7% for empty cable trays. MHI 
states that this assumption will be confirmed during final detailed design. For Part 
(c) MHI refers to their response in Part 6 (b) above. The cables are not restrained 
by any spray-on fire protection, and bolted steel trays are used.  

7. For Part (a) MHI describes the methodology to determine standard cable tray 
spans, notes that it is an iterative procedure. The spans or support spacing are 
determined by hand calculations. This process is used to determine spacing of 
supports for vertical, transverse, and longitudinal direction during detailed design. 
For Part (b) MHI refers to their response to Questions 3.7.3-02, 3.7.3-03, 3.7.3-
04, and 3.7.3-15 of RAI 213-1951. 

8. Refers to MHI’s response to Questions 3.9.2-41 in RAI 214-1920 and 3.7.3-01 in 
RAI 213-1951. 

9. Refers to MHI’s response to Question 3.8.4-30, Item 8 of this RAI for a discussion 
on the applicability of the AISI Specification for allowable stresses and stress limit 
coefficients. 
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MHI states that they will make appropriate changes to the DCD to reflect the resolutions 
described above. 

With the exception of Parts 7 and 8 of this question, the staff finds the applicant’s 
responses to be acceptable. The applicant is requested to provide the following 
information for Parts 7 and 8 of the question: 

1. In their response to Question 7(a) of this Question 3.8.4-31, MHI indicates that 
manual hand calculations will be used to determine the standard tray spans, and 
that "standard" means "maximum permissible". The staff finds this answer to be 
acceptable. However, MHI did not answer how the support designs are carried 
out. The applicant is requested to provide a description of how the designs of the 
supports are carried out. 

2. In the response to Part 7(b) of this Question 3.8.4-31, MHI refers to their answers 
to Questions 3.7.3-02, 3.7.3-03, 3.7.3-04 and 3.7.3-15 of RAI 213-1951. The staff 
reviewed these answers and was not able to find specific answers to the 
question asked in this question. No justification was presented that would support 
MHI’s position that cable tray system can be represented by a simple model, and 
to prove that the results obtained from the equivalent static load method are 
conservative. Also, MHI did not answer how to account for the relative motion 
between all points of supports. The applicant is requested to provide the 
following information: 

a. Provide the rationale that supports MHI’s position that the cable tray 
system can be represented by a simple model, and that proves that the 
results obtained from the equivalent static load method are conservative.  

b. Provide a description of how the relative motions between all points of 
support are considered in the analysis. 

3. In their response to Part 8 of this Question 3.8.4-31, MHI refers to their responses 
to 3.7.3-01 in RAI 213-1951 and Question 3.9.2-41 in RAI 214-1920. The staff 
reviewed these responses. In the response to Question 3.7.3-01 of RAI 213-
1951, MHI indicated that DCD will be changed to specify that the absolute sum 
method will be used in the Independent Support Motion (ISM) method to comply 
with the recommendation in Section 2.4 of NUREG-1061, Volume 4. However, 
MHI did not fully answer how to consider the relative displacement at the support 
points if the Uniform Support Motion (USM) method is used. The applicant is 
requested to describe how the relative displacements at the support points are 
considered in the analysis. 

  

References: 
  MHI response to RAI 342-2000, dated 7/3/2009, MHI Ref: UAP-HF-09360, 
ML091900558 
  MHI response to RAI 223-1996, dated 4/14/2009, MHI Ref: UAP-HF-09161, 
ML091060749 
  MHI response to RAI 213-1951, dated 3/27/2009, MHI Ref: UAP-HF-09114, 
ML090910119 
  MHI response to RAI 213-1951, dated 4/24/2009, MHI Ref: UAP-HF-09189, 
ML091180437 
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  MHI response to RAI 214-1920, dated 4/30/2009, MHI Ref: UAP-HF-
09190, ML091240403 

 
 


