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03.05.03-1 

RAI 3.5.3-01 
  
1. RAI Text 
 
The F-Scale and EF-Scale are based on structural damage due to tornado wind effect 
near or at the ground level. Thus it is obvious that the distribution of the maximum 
tornado wind speed above the ground level cannot be readily related to F-Scale or EF-
Scale. Furthermore, in light of maximum wind speed of ~300 mph recorded by DOW 
during May 3rd, 1999 Oklahoma City tornado, this wind speed is greater than the 
maximum speed provided in EF-scale and used in RG 1.76 (2007 March version) of 230 
mph. Thus, Table 1, "Design-Basis Tornado Characteristics, provided in the older 
version of RG 1.76 (before 2007) seems to be more appropriate, due to higher maximum 
wind speed provided. 
 
Therefore, from the conservative considerations, the applicant's DCD may want to 
preserve the option of using the maximum tornado wind speed higher than the current 
RG 1.76's specification (either from historical data or the update scientific 
measurements) for safety design purposes and the requirements of GDC 2.  
 
The staff requests the applicant to affirm whether the above mentioned issue regarding 
the maximum tornado wind speed will be considered and implemented into the US-
AWPR DCD. 
 
2. Concern: 
 
To meet the requirements of GDC 2, "Design Bases for Protection Against Natural 
Phenomena," requires that structures, systems, and components important to safety be 
designed to withstand (or be protected against) the effects of natural phenomena without 
loss of capability to perform their safety functions.  
 
GDC 2 also requires that design bases for SSCs reflect appropriate consideration of the 
most severe of the natural phenomena that have been historically reported for the site 
and surrounding region, with sufficient margin for the limited accuracy and quantity of the 
historical data and the period of time in which the data have been accumulated.  
 



REQUEST FOR ADDITIONAL INFORMATION 221-1909 REVISION 0 
 

 
 

2

Enhanced Fujita (EF)-scale approach has been used to replace Fujita (F)-scale 
approach to project and update the Design-basis Tornado Characteristic in RG 1.76; 
which has resulted in a significant reduction of Region I maximum tornado wind speed 
from 360 MPH to 230 MPH. (It is noted here that the recommended EF-scale has not 
assigned an upper bound, or the maximum wind speed for the most intense tornado.)  
The Chronological changes of regulatory uses on the maximum tornado wind speeds 
are also shown a trend of decreasing maximum speeds used for design.  
 
However, the maximum tornado missile speed is strictly associated with the maximum 
tornado wind speed and is not directly related to the structural damage induced by 
tornado, as that associated with the F-Scale or EF-Scale approaches. Furthermore, no 
upper bound was provided in current EF-scale approach. Thus, the consequence of 
what is the true safe design basis for the "maximum tornado wind speed" may deserve 
special attention. A good example of recent maximum tornado event is the Bridge 
Creek/OKC area tornado that happened on May 3, 1999. "Doppler on Wheels" (DOW) 
researchers from the University of Oklahoma announced that their radar measured 318-
mph winds in the tornado while it was near Bridge Creek. The data obtained by the 
DOW team were also gone through scientific peer review, and results of this review 
suggest that the maximum speed actually may be less than 318 mph, but still in 300 
mph range. This yields DOWs measured record high wind speeds of 301 +/- 20 mph 
(135 +/- 10 m/s) in 03 May 1999 Oklahoma City tornado.  The May 3 tornado likely 
does have the highest recorded tornado wind speeds. But since typical wind measuring 
equipment does not survive a strong tornado, there are about three dozen tornadoes on 
record from which wind speeds have been obtained. Those measurements usually have 
been obtained from special research projects, such as the Doppler on Wheels (DOW) 
project, and have been obtained from only a dozen or so tornadoes (less than 0.1 
percent of all tornadoes). So while the DOW data indicate the highest recorded tornado 
wind speed, there have been tens of thousands of tornadoes throughout history for 
which no wind speeds were ever obtained. Some of them easily could have had stronger 
winds than the May 3, 1999 tornado.  
 
3. Applicant References: 
 
DCD Tier 2, Revision 1, Section 3.5 and Section 3.3. 
 
4. Context 
 
Structural integrity of Seismic Category I structures, which assures that SSCs important 
to safety are protected, and not compromised according to GDC-2 in the Appendix A to 
Part 50 of 10 CFR. 
 
5. Priority/Impact 
 
Medium – information is essential to completing a technical review and resolving a 
safety issue of PMF.  The review can continue, but cannot be completed without the 
requested additional information. 
 
6. Dependencies 
 

Internal – There are interfaces with SRP Chapter 3.0, Section 3.3, and Section 3.5. 
External – There are no external dependencies. 
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03.05.03-2 

RAI 3.5.3-02 
  
1. RAI Text 
 
The DCD specified predictive formula regarding the missile induced damage to concrete 
material was based on Modified NDRC formula. However, there are several other 
predictive models available for such purpose; e.g., Modified Petry formula, Ballistic 
Research Laboratory (BRL) formula, and Army corps of Engineers (ACE) formula. 
Therefore, in order to satisfy GDC 4 criteria, use of these formulas and to choose the 
most critical outcome for design purpose need to be considered in the DCD. 
 
Furthermore, the missile shape factor was assigned to a value of unity for the Modified 
NDRC formula in DCD. However, the N parameter of the missile shape factor is not a 
constant and is dependent on the projectile nose shape as described below. 
 
N=0.72 for flat nosed body 
N= 0.84 for blunt nose body, 
N=1.0 for average bullet nose (spherical end), and  
N=1.14 for very sharp nose. 
  
Thus, it is recommended to add these descriptions into the DCD text for completeness. 
 
A typo was also found in the limit specification for tp/d equation in section 3.5.3.1.1.  The 
correct limit term for tp/d prediction evaluation is stated below. 
 
tp / d = 3.19 ( x / d ) – 0.718 (x / d )2 for  x / d  ≤ 1.35 
 
Furthermore, W = missile weight was used in the Modified NDRC formula; however, the 
W term was also used in the steel section for the length of square sides. In order to 
prevent the confusion, it is recommended to replace W in concrete section with Wm to 
represent missile weight. 
 
The staff requests the applicant to provide corrections on the above subjects. 
 
2. Concern: 
 
In SRP 3.5.3., Barrier Design Procedures,” the Accept Criteria Section specifies the 
criteria necessary to meet the relevant requirements of GDC 2 and GDC-4. Several 
prediction models are available for estimating the missile impact damages for concrete 
materials. From the safety design view point, the most critical prediction should be used 
as a design basis. Furthermore, the missile impact penetrations are strongly dependent 
on the shape of the missile projectile. However, no specific shape factors were identified 
in the DCD.  
 
3. Applicant References: 
 
DCD Tier 2, Revision 1, Section 3.5.3. 
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4. Context 
 
Structural integrity of Seismic Category I structures, which assures that SSCs important 
to safety are protected, and not compromised according to GDC-2 and GDC-4 in the 
Appendix A to Part 50 of 10 CFR. 
 
5. Priority/Impact 
 
Medium – information is essential to completing a technical review and resolving a 
safety issue of flood load design.  The review can continue, but cannot be completed 
without the requested additional information. 
 
6. Dependencies 
 

Internal – There are interfaces with SRP Section 3.5. 
External – There are no external dependencies. 

 
 
03.05.03-3 

 
  

 
 
03.05.03-4 

RAI 3.5.3-04 
  
See attachment. 

 
 
03.05.03-5 

RAI 3.5.3-05 
  
1. RAI Text 
 
In Section 3.5.1.6, Aircraft Hazards, the DCD states that, "The US-APWR standard plant 
design basis is that the plant is located such that an aircraft crash and air transportation 
accidents are not required to be considered as part of the design basis." However, in 
light of the 911 terrorist attack to the WTC in New York, consideration of such scenario is 
needed, including the consequence of jet fuel leakage into the interior of the R/B, due to 
initial impact induced partial/or small perforation. Moreover, such fire hazards, 
associated with the aircraft fuel, can significantly degrade the concrete property and 
impact the overall concrete barrier's structure integrity. Thus, the staff requests the 
applicant to provide more considerations on this subject. 
 
2. Concern: 
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The request was made here: (1) to further clarify the statement, "the plant is located 
such that an aircraft crash and air transportation accidents are not required to be 
considered as part of the design basis," provided in the DCD, and (2) to further explore 
the consequence of the potential terrorist attack of airplane missiles. 
 
3. Applicant References: 
 
DCD Tier 2, Revision 1, Section 3.5.3. 
 
4. Context 
 
Structural integrity of Seismic Category I structures, which assures that SSCs important 
to safety are protected, and not compromised according to GDC-2 and GDC-4 in the 
Appendix A to Part 50 of 10 CFR. 
 
5. Priority/Impact 
 
Medium – information is essential to completing a technical review and resolving a 
safety issue.  The review can continue, but cannot be completed without the requested 
additional information. 
 
6. Dependencies 
 

Internal – There are interfaces with SRP Chapter 3.0, Sections 3.5. 
External – There are no external dependencies. 

 
 
03.05.03-6 

RAI 3.5.3-06 
  
1. RAI Text 
 
No specific guideline of the subject related to the "massive missile", such as automobile 
missile that may puncture or perforate barriers, was provided in the DCD. The "massive" 
missiles normally are very soft missiles subjected to large deformations upon the impact. 
Thus, for large structures, the dynamic response of the overall structure to this missile 
strike is negligible, and the dynamic effects are limited to local impact effects. The staff 
requests the applicant to provide more detailed information on this subject. 
 
2. Concern: 
 
The massive missile is one of the potential missile threats to the barrier design, and no 
specific guidelines were provided in the DCD in this area associated with such event.  
 
3. Applicant References: 
 
DCD Tier 2, Revision 1, Section 3.5.3. 
 
4. Context 
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Structural integrity of Seismic Category I structures, which assures that SSCs important 
to safety are protected, and not compromised according to GDC-2 and GDC-4 in the 
Appendix A to Part 50 of 10 CFR. 
 
5. Priority/Impact 
 
Medium – information is essential to completing a technical review and resolving a 
safety issue.  The review can continue, but cannot be completed without the requested 
additional information. 
 
6. Dependencies 
 

Internal – There are interfaces with SRP Chapter 3.0, Sections 3.5. 
External – There are no external dependencies. 
 

 
 


