Reference: OE-21858, Duke Power, Oconee Nuclear Station, Rod worth measurement not within test acceptance criteria during zero power physics testing

As part of the root cause for the above OE, Duke is performing a benchmark of other plants. Could you please fill out the information below and return it to jhrandle@duke-energy.com by 2/10/06.  Results of the survey will be shared within 1 month using an anonymous format.

Thank  you very much for your help.

Jim Randles

864-885-3909

Utility:  Exelon

Plant:  Byron

Unit(s): 1 & 2

Contact (Name, Ph. No., Email):  Kevin S. Elam or Ronald J. Niederer

Benchmark summary desired (y/n): Yes

1. Check the types of measurements performed during zero power physics testing.

         (  ARO Critical Boron     (  MTC     (  Individual Bank Worth    (  Total Bank Worth

       Differential Boron Worth        Other   

         If other, provide explanation.

2. How are rod worth measurements performed (i.e. boron dilution, rod swap, DRWM, etc)?  DRWM

3. How many banks/groups are normally measured?  What is the maximum number that can be measured?  At this time, all banks, 9, are required to be measured.

4. What tools are used to process the measurements (e.g. RMAS)?  DRWM and the Westinghouse ADRC

5. If the measurement technique is by boron dilution, is there a limit on the magnitude of the dilution rate (i.e. micro-rho/hr or pcm/hr)?  What is the typical dilution rate utilized?  N/A

6. Are flux measurements obtained from power range or other detectors?  Specify detector type (fission chamber, ion chamber, compensated ion chamber, etc).  One power range channel is used.  The channel is divided into an upper and lower detectors, which are un-compensated ion chambers (boron coated and filled with inert gas).  

7. Are the detectors full length?  Yes

8. Are the detectors axially centered relative to the active fuel region?  Yes

9. What are typical deviations between measured and predicted values for individual and total rod banks?  What review and acceptance criteria are applied?  Criteria is 15% per bank or 100 pcm, whichever is greater (less restrictive).  We typically pass with ease on the majority of banks, while the larger banks can approach 10% deviation.  Total bank worth criterium is 10%.  We have always passed.  We had one outage with registered failures of a couple of  large banks.  We determined the failure was due to measurement error caused by a noisy power range channel.  We discovered the channel was noisy once we got critical and did everything we could think of to eliminate the noise, to no avail.  We ended up performing a 3% flux map to confirm core loading, etc.

10. What is the basis for the kinetics data used in the reactivity computer (eg. Tuttle)?  Westinghouse generates inputs and issues in POP data.  I don't know the code they use.

11. Are ZPPT predictions generated by the utility or vendor?  What neutronics codes are utilized?  Westinghouse.

12. Is ZPPT testing performed by the vendor or utility?  Utility, although we pay to have a Westinghouse representative in the Control Room in case any issues occur.  We figure their expertise would pay for itself if they can help avert a delay.
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