
NRC Feedback on “KHNP’s Draft Revised Response to RAI 129-8085, Question 3.8.1-1” 
(Draft Response Provide 2/19/16) 

 
The staff evaluated the draft response to Question 3.8.1-1 and noted the following: 
 
a. Acceptable – Confirmatory Item (CI) 
 
b. Defer to the resolution of RAI 252-8299, Question 03.07.02-7 
 
KHNP INPUT 
 
The response will be revised after the RAI 252-8299, Question 03.07.02-7 will be resolved. 
 
c. Staff is coordinating the appropriate Chapter reviewer to evaluate the methodology for 
calculating the hydrogen generation pressure load. 
 
d. Acceptable - CI 
 
e. The first paragraph of the RAI response states “Thus, there is no connection to transfer 
POSRV actuation loads to the containment wall. Therefore, POSRV actuation loads are not 
applied to the containment basemat through the containment wall.” Since the POSRV loads also 
apply a pressure load on the IRWST floor slab which is on top of the RCB basemat, then 
POSRV loads can affect the RCB basemat directly (i.e., not through the containment wall) and 
also may have an effect on the dynamic overall building response in terms of member forces 
and building response spectra. The basis for not considering these effects should be provided 
or an evaluation should be performed to consider these loads. 
 
The remaining paragraphs of the response, including the response to Question 03.08.03-1 of 
RAI No. 208-8245, do not adequately demonstrate that there will be no overall building 
response in terms of member forces and building response spectra. The RAI response indicates 
that the hydrodynamic pressure load is a short transient pressure time history, the period of the 
POSRV discharge load is very short, and the load rapidly decreases in magnitude. This type of 
hydrodynamic pressure time history is similar to safety relief valve transients in other nuclear 
power plants which have shown in some cases to cause significant loading on the overall 
building response and response spectra. Therefore, the applicant is requested to provide further 
justification to address this item.   
 

KHNP INPUT 

As mentioned in RAI response to Question 03.08.03-1, the hydrodynamic pressure load is 
generated from two spargers located at Az. 90° and Az. 180°. Therefore, this pressure load is 
locally applied to the IRWST wall and bottom slab and will not directly affect the “global behavior” 
of the containment basemat because the IRWST concrete slab having a thickness of 3 ft is sitting 
on the basemat. In addition, the results from the hydrodynamic load are already reflected in the 



design of the IRWST wall and bottom slab together with the seismic load. It means that the 
rebars together with concrete share the stress or deformation of IRWST bottom slab caused by 
hydrodynamic load. 

The RAI response to Question 03.08.03-1 of RAI No. 208-8245 is related to dynamic load factor 
which transforms a dynamic peak load into a static load with the same effect on the structure, not 
related to overall building response. This is based on the concept described in Chapter 2 of 
“Introduction to Structural Dynamics” written by John M. Biggs. which is commonly applied in the 
industry.  

With regard to the dynamic overall building response caused by POSRV loads, the additional 
hydrodynamic load analysis, which is time history analysis (refer to Table 1 of Question 03.08.01-
15 of RAI No. 249-8323), has been carried out. In this analysis, the transient displacements of 
primary and secondary shield wall (PSW and SSW), which will be directly influenced on POSRV 
load because of entire structure (PSW, SSW, IRWST), were calculated. The locations for 
transient displacement were selected within the influence region of POSRV loading as shown in 
Figure 1.  The maximum transient displacements of PSW and SSW are also described in Table 1. 
As shown in Table 1, on every direction, the maximum transient displacement is less than 0.0036 
inch (0.091 mm). Figure 2 shows the Floor Response Spectrum (FRS) of PSW (EL. 100’-0”, EW) 
by POSRV load. And the comparison of spectral acceleration between POSRV and seismic 
(SSE) loads (EL. 100’-0”) is shown in Table 2. The spectral acceleration by POSRV is less than 9 
percent of that by seismic load. Therefore, it can be judgeable that the structure response 
caused by POSRV load is negligible to overall building except for local design of IRWST wall for 
POSRV pressure load.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Figure 1. Locations for Transient Displacement (Hydrodynamic Load, Time History Analysis) 

 

 

 

 

 

 



Table 1. Maximum Transient Displacement 

 

  
Max. Value 



Table 1. Maximum Transient Displacement (continued) 

 

 

Table 2. Comparison of Spectral Acceleration between POSRV and seismic (SSE) loads 

 POSRV SSE(1) Remark 

PSW(2) 
EW 0.016 g 1.25 g 1.28 % 
NS 0.020 g 0.95 g 2.11 % 
VT 0.051 g 1.12 g 4.55 % 

SSW(2) 
EW 0.022 g 1.28 g 1.72 % 
NS 0.021 g 0.97 g 2.16 % 
VT 0.100 g 1.17 g 8.55 % 

∗ Natural frequency of internal structure = 8.5 Hz (EW, NS), 23.4 Hz (VT) 
(1) This values are from APR1400-E-S-NR-14003-P, Rev.0 “SSI Analysis of NI Buildings” 
(2) EL. 100’-0”, 7% Damping Value (RC Structure) 
 

Max. Value 



 

Figure 2. Floor Response Spectrum of PSW (EL. 100’-0”, EW) (for example) 

RC Structure 

Natural Frequency = 8.5 Hz 
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