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NorthAnnaRAIsPEm Resource

From: Patel, Chandu
Sent: Friday, July 18, 2014 2:50 PM
To: 'na3raidommailbox@dom.com' (na3raidommailbox@dom.com)
Cc: Weisman, Robert; NorthAnnaRAIsPE Resource; Klos, John; Tammara, Seshagiri; Caruso, 

Mark
Subject: RAI Letter 129, RAI 7546, FSAR Section 2.2, North Anna 3 COLA (52-017)
Attachments: RAI Letter 129 RAI_7546.docx

Hi, 
 
By letter dated November 26, 2007, Dominion Virginia Power (Dominion) submitted a Combined License Application 
for North Anna, Unit 3, pursuant to Title 10 of the Code of Regulations, Part 52.  The U.S. Nuclear Regulatory 
Commission (NRC) staff is performing a detailed review of this COLA.   
 
The NRC staff has identified that additional information is needed to continue portions of the review and a Request 
for Additional Information (RAI), is enclosed.  To support the review schedule, Dominion is requested to respond 
within 30 days of the date of this request.  If the RAI response involves changes to the application documentation, 
Dominion is requested to include the associated revised documentation with the response. 
 
Sincerely, 

Chandu Patel, Senior Project Manager 
U.S. NRC, Office of New Reactors 
NRC/NRO/DNRL/LB3,  
Washington, DC  20555-0001 
301.415.3025 
MS T6D38  
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Request for Additional Information 129 
Issue Date: 07/18/2014 

Application Title: North Anna, Unit 3 - Docket Number 52-017 
Operating Company: Dominion 

Docket No. 52-017 
Review Section: 02.02.03 - Evaluation of Potential Accidents 

Application Section: FSAR Section 2.2.3 
  
 

QUESTIONS 
 
 
02.02.03-10 
RG 1.206 provides guidance regarding the information that is needed to ensure potential hazards in the 
site vicinity are identified and evaluated to meet the siting criteria in 10 CFR 100.20 and 10 CFR 100.21. 
In North Anna 3 COL FSAR, two 6000 gallon liquid hydrogen storage tanks, and a 13000 liquid hydrogen 
delivery truck were evaluated and addressed for potential explosion impacts by determining their 
minimum safe distances. In order for the staff to determine acceptability for the safe distances of the 
nearest safety related structure (SSC), the staff requests that the applicant provide the following 
information: 
  

1.     North Anna 3  COL FSAR Table 2.2-204 indicates that for the 6000 gallon liquid hydrogen tank, 
the minimum safe distance to reach an over pressure of 1 psi due to source explosion is 2009 ft 
(using RG 1.91) which is greater than the distance of 750 ft. to the nearest safety-related 
structure. As such, the applicant performed further analysis based on the capability of the safety-
related structures to withstand blast/missile effects using Appendix B of the EPRI Guideline NP-
5283-SR-A. Using the EPRI method, the applicant determined that the safe separation distance 
from the source (hydrogen tank) is 495 ft for a source explosion and 677 ft. for a vapor cloud 
explosion. Since both of these distances are less than the distance to the nearest safety-related 
structures and the Radwaste Building (750 ft.) from the liquid hydrogen tank, the applicant 
concluded that the storage of liquid hydrogen would not adversely affect safe operation of Unit 3.  

  
The staff reviewed the referenced Appendix B of the EPRI guide and the associated safety 
evaluation report (issued on July 1987).  The EPRI method is based on a reinforced concrete wall 
of at least 18 inches thick with a specified minimum static pressure capacity, a tensile steel factor 
between 120 psi and 300 psi, and permissible ductility ratio (1.0, 3.0, and 5.0).  The staff also 
noted that in determining the safe distance, the applicant used the following properties for the 
nearest safety-related structure: (a) concrete wall thickness of 18 inches with a tensile factor of 
120 psi, (b) a static wall pressure capacity of 3 psi, and (c) a permissible ductility of 3.0.  
  
The staff noted that the EPRI guide recommends estimating the minimum static wall pressure 
capacity based on the tornado region for which the wall has been designed. Table 5.1-1 of Tier I 
ESBWR DCD specifies the tornado pressure drop parameter used for the ESBWR standard plant 
design to be 2.4 psi. Since the standard plant tornado site parameter pressure drop value (2.4 
psi) is less than the assumed pressure capacity (3.0 psi) considered in the analysis using the 
EPRI guide, the calculated safe distance for the nearest safety-related structure may not be 
conservative unless the safety-related structures are able to withstand a static pressure of at least 
3.0 psi.  As such, the applicant is requested to provide in the COL FSAR Section 2.2.3.1.3 an 
analysis demonstrating that the standard plant static wall pressure capacity is at least 3.0 psi for 
the applicable SSCs.    

  
2.     For the 1300 gallon liquid hydrogen delivery truck, the applicant determined minimum 

safe distance is greater than the actual distance of 750 ft to nearest SSC, and therefore, 
the applicant performed a screening analysis and determined the expected frequency of 
a liquid hydrogen explosion to be less than 1x10-6 per year, without providing any 
details. No additional evaluation of the risk of this potential explosion hazard was 



performed by the applicant because they had determined the screening criterion for 
determining the necessity of further evaluation had been met that is provided in 
Regulatory Guide (RG) 1.91, Evaluations of Explosions Postulated to Occur at Nearby 
Facilities and on Transportation Routes Near Nuclear Power Plants, Revision 2, April 
2013.  RG 1.91 indicates that if the frequency of an explosion at a nearby facility or the 
exposure rate, based on the theory in the Federal Emergency Management Agency’s 
Handbook of Chemical Hazard Analysis Procedures, November 2007 for material in 
transit, and computed on a best-estimate basis, can be shown to be less than 1x10-7 
per year, or less than1x10-6 per year when computed on a conservative-estimate basis, 
then the risk of damage caused by explosions can be assumed to be sufficiently low 
without further evaluation.  The staff requests the following additional information 
regarding the explosion hazard of the liquid hydrogen delivery truck in order for them to 
complete their review of Section 2.2.3 of the FSAR.  The applicant should provide a 
description of the analysis which supports the conclusion that the screening criterion in 
RG 1.91 has been satisfied.  The calculation method, input data, assumptions and 
results should be provided along with suitable justification of the approach taken, i.e., 
best-estimate or conservative estimate.  Section 2.2.3 of the FSAR should be revised to 
include this information. 

  
  

3.     RG 1.206 provides guidance regarding the information that is needed to ensure potential hazards 
in the site vicinity are identified and evaluated to meet the siting criteria in 10 CFR 100.20 and 10 
CFR 100.21. In North Anna 3 COL FSAR, the applicant evaluated a 8500 gallon spill from a 
gasoline truck by analyzing and determining the distance of 936 ft to reach the IDLH 
concentration of 750 ppm. Since this determined distance is less than the actual distance to the 
control room, the applicant concluded that the toxic concentration of gasoline would not adversely 
affect the control room habitability. Based on the review of the applicant’s analysis for the 
gasoline tanker truck impact evaluation during the staff’s audit performed on June 17, 2014, the 
staff noticed that the gasoline is modeled as n-Heptane using n-Heptane IDLH value of 750 ppm 
for the control room habitability. Although, n-Heptane may physically behave similarly as 
gasoline, n-Heptane would not give the same toxicological effects as that of gasoline. Therefore, 
the staff considers that using n-Heptane IDLH value of 750 ppm for gasoline is not appropriate.  
The recommended concentration value for gasoline (in the absence of IDLH concentration) is the 
Time Weighted Average (TWA) value of 300 ppm, which is considered as applicable IDLH 
concentration for gasoline but not 750 ppm that is used for the analysis. Hence, the staff requests 
the applicant to evaluate the control room habitability using the IDLH value of 300 ppm for the 
gasoline. 

  

 

 


