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US-APWRRAIsPEm Resource

From: Ciocco, Jeff
Sent: Monday, July 01, 2013 8:43 AM
To: us-apwr-rai@mhi.co.jp; US-APWRRAIsPEm Resource
Cc: Ma, John; Shams, Mohamed; Galvin, Dennis; Lee, Samuel
Subject: US-APWR Design Certification Application RAI 1040-7139 (3.8.1)
Attachments: US-APWR DC RAI 1040 SEB1 7139.pdf

MHI, 
 
The attachment contains the subject request for additional information (RAI).  This RAI was sent to you in draft 
form.  Your licensing review schedule assumes technically correct and complete responses within 30 days of 
receipt of RAIs.  MHI requests, and we grant, 60 days to respond to this RAI.  The schedule will be adjusted 
accordingly.   
 
Please submit your RAI response to the NRC Document Control Desk. 
 
Thank you, 
 
 
Jeff Ciocco 
US-APWR Projects 
New Nuclear Reactor Licensing 
301.415.6391 
jeff.ciocco@nrc.gov 
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Issue Date: 7/1/2013 
 

Application Title: US-APWR Design Certification - Docket Number 52-021 
 

Operating Company: Mitsubishi Heavy Industries 
 

Docket No. 52-021 
 

Review Section: 03.08.01 - Concrete Containment 
Application Section: 3.8.1 

  

 
QUESTIONS 

 

 
03.08.01-15 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
 
In Subsection 3.8.1.3.4, “Liner Plate Loads and Load Combinations,” the second paragraph 
states, “During construction, the liner plate functions as the inner concrete form and as such it 
is subject to pressure from concrete placement as a primary load. This pressure can be treated 
as a hydraulic load with a maximum pressure determined as follows: the head height is the 
sum of the placement rate plus one foot for vibration plus one foot for miscellaneous factors.” 
 
The applicant is requested to add in the appropriate DCD sections, (1) the support provisions 
to liner plates and (2) a deflection monitoring program. 

  

 
03.08.01-16 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
 
In Subsection 3.8.1.3.4, “Liner Plate Loads and Load Combinations,” the last sentence of the 
last paragraph (Page 3.8-9) states, in part, “the liner may be considered to satisfy the 
requirement of 0.0020 times the gross cross-sectional area for reinforcement in each direction 
on the inside face of the PCCV [prestressed concrete containment vessel] to resist effects of 
shrinkage, temperature.”   
 
Shrinkage and temperature reinforcement specified in ACI 349-06 is fully bonded to, and 
embedded in, the concrete with a minimum concrete cover specified in ACI349-06. The steel 
liner plate does not appear to be fully bonded to the concrete and does not have a minimum 
concrete cover over it. Therefore, the applicant is requested to describe how the steel liner 
plate is attached to the concrete to attain the required full bond and justify that the steel liner 
plate can be used as shrinkage and temperature reinforcement.  

  

 
03.08.01-17 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
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In Subsection 3.8.1.4, “Design and Analysis Procedures,” the first sentence of the second 
paragraph (page 3.8-9) states, “The PCCV [prestressed concrete containment vessel] analysis 
methods are summarized in Table 3.8.1-4.” 
 
The last row of Table 3.8.1-4, “Summary of PCCV Models and Analyses Methods,” indicates 
that for the basemat analysis, finite element (FE) solid is used and only the static condition is 
considered. The applicant is requested to provide a justification for not including the dynamic 
analysis of the earthquake load. Also, in Table 3.8.1-4, the boundary condition for the ANSYS 
model is not specified.  

  

 
03.08.01-18 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
 
In Subsection 3.8.1.4.1.1, “Analytical Methods,” the fourth paragraph (Page 3.8-10) states, 
“The design forces due to the seismic load obtained by the square root of sum of the squares 
(SRSS) method are beyond those obtained from inelastic analysis, at the PCCV [prestressed 
concrete containment vessel] shell/mat interface.  The associated redistribution effects are 
found to be insignificant.”   
 
The applicant did not describe, or provide reference sections in the DCD related to the terms 
“inelastic analysis,” and “associated redistribution effects,” which are referred in the above 
sentence. The applicant is requested to describe and/or provide referenced DCD sections for 
the terms listed above.  

  

 
03.08.01-19 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
 
In Subsection 3.8.1.4.1.2, “Thermal Analysis,” the last sentence of the second paragraph (Page 
3.8-12) states, “This uni-dimensional heat flow is normalized and the average and equivalent 
linear gradients are created and applied to the FE [finite element] model of the PCCV 
[prestressed concrete containment vessel].”  
 
The applicant is requested to explain why the uni-dimensional heat flow needs to be 
normalized and exactly how is it being normalized.  

  

 
03.08.01-20 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide  
updated information related to a seismic design change. 
 
In Subsection 3.8.1.4.1.3, “Variation of Physical Material Properties,” the second sentence of 
the paragraph (page 3.8-12) states, “In the design analyses of the PCCV [prestressed concrete 
containment vessel], the physical properties of materials are based on the values specified in 
applicable codes and standards.  The design analysis takes into account the 
minimum/maximum values permitted by the codes and standards as appropriate to capture 
worst case analysis scenarios.”  
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The applicant is requested to provide specific information on the minimum/maximum values 
permitted by the codes and standards that the applicant is referring to in the statement above.  

  

03.08.01-21 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
 
In Subsection 3.8.1.4.2.1, “Concrete Cracking Consideration,” the last paragraph (Page 3.8-13) 
states, “The PCCV [prestressed concrete containment vessel] shell is evaluated for a condition 
in which the liner is heated as a result of a LOCA [loss of coolant accident] while the concrete 
maintains a normal operating temperature gradient. The difference in temperature induces a 
compressive stress and strain in the liner plate. This condition is defined as the liner plate spike 
load.” 
 
The applicant is requested to describe (1) the result of the evaluation on the PCCV due to the 
liner plate spike load, (2) how the concrete cracking was considered in the evaluation, and (3) 
the changes of the PCCV design as a result of the liner plate spike load. 

  

 
03.08.01-22 
 
On April 3, 2013, the applicant submitted a markup of DCD Tier 2 Section 3.8 to provide 
updated information related to a seismic design change. 
 
In Subsection 3.8.1.5.1.3, “Reinforcement Steel,” the second paragraph under the subtitle of 
Tension (Page 3.8-20) states, “In limited cases such as at the edge of large openings, a limited 
amount of yielding is permitted in accordance with the provisions in Subarticle CC-3422.1.” 
The above quoted sentence is not the complete provision in Subarticle CC-3422.1. There is a 
“provided that” clause after the above sentence given in the code. It reads “provided that, when 
a section of width one-half nominal containment shell thickness (h) extending from the opening 
or 25% of the opening diameter, whichever is smaller, is analyzed for the total forces and 
moments assumed uniformly distributed over the section width, no reinforcement strain shall 
exceed 0.9 . The staff considers the missing clause to be important and that it should not be 
left out.  Therefore, the applicant is requested to include the complete provision in the DCD.  
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