
3.8.3-1 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
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US-APWR Design Certification 

Mitsubishi Heavy Industries 

Docket No. 52-021 

RAI NO.: NO. 958-6608 REVISION 1 

SRP SECTION: 03.08.03 – Concrete and Steel Internal Structures of Steel 
or Concrete Containments 
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QUESTION NO. 03.08.03-92: 

The staff evaluated the applicant’s response to RAI 858-6126, Question 03.08.03-42, dated 
February 28, 2012, regarding the unique aspects of the SC members that are different from 
reinforced concrete walls when subjected to thermal loads. The RAI responses addressed 
most of the staff's concerns. Because the SC structures in the CIS are Seismic Category 1 
structures, localized thermal effects need to be considered in the design and analysis of the 
SC structures during the Design Certification application stage. Therefore, the staff requests 
that the applicant explain how the localized thermal effects such as proximity to hot 
piping/penetrations and pipe break are considered in the design and analysis of the SC 
structures, and revise the DCD and TR accordingly. 
 

ANSWER: 

If a steel concrete (SC) wall in the containment internal structure (CIS) is in the close vicinity 
of: (1) hot piping/penetration or (2) postulated pipe break location, the following design 
considerations for localized thermal effects are considered: 

Proximity to Hot Piping/Penetration 

If the hot pipe is in close proximity to an SC wall or passing through an SC wall penetration 
without being structurally attached, there is no thermal impact because sufficient pipe 
insulation will be provided to prevent heat transfer.  However, if the hot piping is restrained at 
the SC wall by a structural attachment, such as a hollow pipe trunnion, the temperature 
effect is considered.  The radiant heat from the surface of the hot pipe is transmitted to the 
SC wall through the hollow pipe trunnion, which is a contributor to increased wall surface 
temperatures.  If a hot pipe is attached to an SC wall with a hollow trunnion, the inside of the 
trunnion will be insulated.  This will eliminate any radiant heat transfer from the hot pipe to 
the SC wall.  With no radiant heat transfer, the only heat transfer mechanism to the SC wall 
from the hot pipe is by conduction through the structural steel member, which could be either 
a trunnion or a lug attachment.  By adjusting the length of the trunnion or lug, the maximum 
temperature of the supporting SC wall can be maintained at the operating temperature for 
which the wall is designed. 
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In summary, the design methodology that is followed for proximity to hot piping and 
penetrations is to eliminate radiant heat transfer to the SC wall structure by insulation and 
reduce conductive heat transfer by adjusting the length of the steel attachment so that the 
temperature at the SC wall surface is limited to the design operating temperature. 

Proximity to a Postulated Pipe Break Location 

Postulated high energy pipe breaks inside the CIS cause two thermal effects that are 
considered for design of the safety-related SC wall structures:  1) heating of the CIS 
compartment atmospheres, which in turn heats the SC walls resulting in internal moments 
and forces due to restraint of thermal growth (i.e., Ta per the nomenclature in American 
Concrete Institute (ACI) 349-06 and Design Control Document (DCD), Subsection 3.8.3.3.5); 
and 2) localized thermal heating associated with jet impingement on an SC wall in close 
proximity to the pipe break (Yj).  The general analysis and design procedure for considering 
these two effects is summarized as follows: 

1. The Ta loading condition is applied as a load case in the overall finite element 
(FE) analysis model of the CIS that is used for structural design.  The resulting 
moments and forces due to restraint of thermal growth are combined with those 
due to dead load (D), fluid load (F), live load (L), accident pressure (Pa) and safe-
shutdown earthquake (SSE), which are also obtained from the overall CIS FE 
analysis.  The stress resultants are combined in accordance with the design load 
combinations given in DCD Table 3.8.4-3. 

2. The combined SC wall demands resulting from step 1) are compared with the SC 
wall design capacities calculated in accordance with the procedures defined in 
Chapter 8 of Technical Report MUAP-11019, Rev 1.  Demand-to-capacity ratios 
associated with each load combination are then calculated for each of the 
elements of the given SC wall, and confirmed to be less than one. 

3. The effects of localized increases in SC wall surface temperatures and localized 
effects of jet impingement are analyzed to confirm the integrity and operability of 
the SC wall as a seismic Category I structure, in accordance with DCD 
subsection 3.6.2.4.  In general, this assessment involves:  i) identifying the 
potential pipe break location relative to the SC wall under consideration; ii) 
conservatively assessing the associated magnitude and distribution of jet 
impingement pressures and temperatures applied locally to the SC wall; iii) 
analyzing the wall with the applied jet impingement loads; and iv) combining the 
jet impingement stress resultants with those due to the other applied loads (as 
calculated in Step 1 above), in accordance with the design load combinations, to 
confirm the structural integrity of the SC wall for the complete loading condition. 

Impact on DCD 

There is no impact on the DCD. 

Impact on R-COLA 

There is no impact on the R-COLA. 

Impact on S-COLA 

There is no impact on the S-COLA. 
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Impact on PRA 

There is no impact on the PRA. 

Impact on Technical/Topical Report 

There is no impact on the Technical/Topical Report. 
 

This completes MHI’s response to the NRC’s question. 


