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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

10/16/2013 

US-APWR Design Certification 

Mitsubishi Heavy Industries 

Docket No. 52-021 

RAI NO.:    NO. 223-1996 REVISION 0 

SRP SECTION:   03.08.01 – Concrete Containment 

APPLICATION SECTION: 3.8.1 

DATE OF RAI ISSUE:  2/26/2009 

QUESTION NO. 03.08.01-3: 

In DCD Subsection 3.8.1.4.3, the 3rd paragraph states: “The resulting estimated ultimate 
pressure capacity of PCCV based on these hand calculations is 201 psig (approximately 3.0 
Pd), and is bounded by the SNL model pressure and yield strain test results.” 

The applicant is requested to provide the following clarification: 

(a) Is the estimated failure of 201 psig (~ 3.0 Pd) based on the ultimate failure of the 
PCCV rather than the ‘functional failure’ of a liner tear? If it is the former, what is the 
estimated failure based on the ‘functional failure’ as defined in Ref. 3.8-16 (e.g. liner 
tearing at a discontinuity, etc.). The ‘functional failure’ value will be a lower bound to 
the ultimate capacity of the PCCV containment structure. Both values (‘functional 
failure’ and ultimate structural failure) are needed to provide a range of pressure 
capacities in which the PCCV containment will reach its ultimate capacity. 

(b) According to the SRP 3.8.1, Rev.2 pg 3.8.1-16, the evaluation of the internal 
pressure capacity must also address major containment penetrations. The analysis 
provided does not mention this consideration for penetrations. Provide a clarification 
as to why penetrations were not considered in evaluating the ultimate pressure 
capacity of the PCCV. 

 

ANSWER: 

This answer revises and replaces the previous MHI response that was transmitted by letter 
UAP-HF-09161 (ML091060749). 

(a) The estimated failure is based on the functional failure.  As stated in Section 
3.8.1.4.3 of the Design Control Document (DCD), the estimated failure at 201 psig is 
based on summing the yield strengths of the steel reinforcing bars, tendons, and liner 
plate in resisting membrane hoop tension. This approach estimates a capacity that is 
based on material yield strengths associated with a postulated functional failure (not 
material ultimate strengths) and is intended to be conservative. This approach was 
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taken because it assigns a lower bound value to the containment ultimate capacity 
while at the same time establishes a level of safety margin. The postulated failure 
associated with this approach is a functional failure of the liner corresponding to a 
crack being generated in the liner plate. This postulated failure is considered to be a 
conservative lower bound limit for ‘functional failure’ of the PCCV because through-
cracking or tearing of the liner plate material should not occur at its yield point. It is 
understood that failure of a nuclear safety-related structure, system, and component 
(SSC) can be attributed to either a failure to perform its safety function or a failure 
due to loss of structural integrity. Neither Standard Review Plan (SRP) 3.8.1 nor 
Regulatory Guide (RG) 1.136 specifies the range of values between functional failure 
and structural failure. Since functional failure was determined to be the limiting 
condition, the ultimate capacity of the US-APWR pre-stressed concrete containment 
vessel (PCCV) was specified based on a postulated lower bound functional failure 
that was considered to be conservative. The true ultimate structural capacity of the 
PCCV is higher than the value of 201 psig currently reported in DCD Section 
3.8.1.4.3, and would be obtained by more detailed consideration of the ultimate 
strengths of the key structural materials such as steel reinforcing bars, tendons, and 
liner plate working in conjunction. 

(b) Technical Report MUAP-10018, Rev.1, provides an American Society of Mechanical 
Engineers (ASME) Code, Section III, Division 2, Subarticle CC-3720, analysis that 
demonstrates that containment structural integrity will be maintained. Technical 
Report MUAP-10018, Rev. 1, Appendix B, discusses pressure capacities for PCCV 
major penetrations (i.e., Equipment Hatch, Airlock, Main Steam (MS), Feedwater 
(FW), and Fuel Transfer Tube penetrations) under three thermal conditions; 1) 
normal operating steady-state conditions, 2) a long term accident condition, and 3) a 
hydrogen burning condition. The ultimate capacity of 201 psig is used for PRA as a 
median value in Chapter 19 of DCD. MHI performed deterministic analyses with 
minimum material properties for major penetrations in Appendix B of the technical 
report. As for the other penetrations than Equipment Hatch, even though the 
pressure capacities calculated by deterministic analyses, shown in Table B-3-1 of the 
technical report, are compared with ultimate capacity of 201 psig conservatively, they 
are sufficiently larger than 201 psig. As for Equipment Hatch, the pressure capacity 
shown in Table B-3-1 is lower than 201 psig. However Table 3-1 of the technical 
report shows that the median pressure capacities calculated by probabilistic analyses 
with median material properties exceed 201 psig sufficiently. 

 
Impact on DCD 

There is no impact on the DCD. 
 
Impact on COLA 

There is no impact on COLA. 

Impact on PRA 

There is no impact on PRA. 
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Impact on Technical/Topical Report 
 
There is no impact on the Technical/Topical Report. 
 
This completes MHI’s response to the NRC’s question. 
 


