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Entergy Entergy Operations, Inc.  

1448 S R 333 
Russellville, AR 72802 
Tel 501 8585000

July 7, 2000 

2CAN070004 

U. S. Nuclear Regulatory Commission 
Document Control Desk 
Mail Station OP 1-17 
Washington, DC 20555 

Subject: Arkansas Nuclear One - Unit 2 
Docket No. 50-368 
License No. NPF-6 
Additional Information Related to Proposed License Change For Cycle 14 Risk
Informed Operation (TAC NO. MA8418) 

Gentlemen: 

On March 9, 2000 (2CAN030003), Entergy Operations submitted a proposed license change 
to allow risk-informed operation for the remainder of the 14th operational cycle for Arkansas 
Nuclear One, Unit 2 (ANO-2). Supplemental information in support of the proposed change 
was submitted on April 11, 2000 (2CAN040005) April 28, 2000 (2CAN040006), 
May 30, 2000 (2CAN05001 1), June 20, 2000 (2CAN060015), June 22, 2000 
(2CAN060017), June 23, 2000 (2CAN060012 and 2CAN060016), and June 30, 2000 
(2CAN060018). Based on several additional interactions with the Staff concerning the 
proposed change, a discussion on the utilization of burst equations is attached.  

Should you have questions concerning the information provided, please contact me.

Very truly yours,

Director, Nuclear Safety Assurance
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cc: Mr. Ellis W. Merschoff 
Regional Administrator 
U. S. Nuclear Regulatory Commission 
Region IV 
611 Ryan Plaza Drive, Suite 400 
Arlington, TX 76011-8064 

NRC Senior Resident Inspector 
Arkansas Nuclear One 
P.O. Box 310 
London, AR 72847 

Mr. Thomas W. Alexion 
NRR Project Manager Region IV/ANO-2 
U. S. Nuclear Regulatory Commission 
NRR Mail Stop 04-D-03 
One White Flint North 
11555 Rockville Pike 
Rockville, MD 20852
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Framatome Burst Equations Used to Estimate 
Burst for the ANO-2 Tubing 

The following is the burst equation developed by Framatome that is referenced in the 
EPRI "Steam Generator Degradation Specific Management Flaw Handbook": 

Equation 1: PB = (D * 0.58 (crY+ OU) t/R, [1.104- {L/(L+2 t)} h] 

where 

(D = 1.0 for OD cracking 
(cvy + a,) = Yield + Ultimate Material Stress (125,900 psi) 
t = Tube wall thickness (0.048 inch) 
R,= Inside radius (0.327 inch) 
L = Structural Length 
h = Ratio of Degradation Depth to Tube Thickness 

The variable value of 1.104 represents the mean value for calculating burst and is used in 
the deterministic evaluation.  

The Aptech model used the following variation of the Framatome equation: 

Equation 2:PB=CD*0.58(oy+aU) t/R, [1.0-{L/(L+2t)}h]+z 

The term z represents a modeling error added in the Aptech model based on pulled tube 
data. The median value of z is 1082 psi based on a beta distribution. This value was 
determined by calculating a burst pressure using equation 2 (with z = 0), and comparing 
them to the actual pulled tube burst pressures. The Aptech model calculated the burst 
pressures by sampling from the distribution of the modeling errors using the parameters 
specified above. The material property values were 134 ksi with a standard deviation of 
5.27 ksi. The model randomly selected flow stress values using these values with a 
minimum of 123 ksi and a maximum of 155 ksi, which is a normal distribution. For each 
flaw, 1000 trials were performed and the mean value of the burst pressure for those 1000 
trials was reported.  

Correction: 

On the previous table that was submitted that listed the burst pressures and calculated 
pressures based on the Framatome equation, the values for material properties were listed 
incorrectly. The 134 ksi value should have been designated as the operating temperature 
value and the 144.5 ksi should have been listed as the room temperature value.


