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Response to Request for Additional Information Related to the Duane Arnold Energy 
Center License Renewal Application - Submerged Inaccessible Low Voltage Cables 

References: 1. Letter, Richard L. Anderson (FPL Energy Duane Arnold, LLC) to 
Document Control Desk (USNRC), "Duane Arnold Energy Center 
Application for Renewed Operating License (TSCR-1 09)," dated 
September 30,2008, NG-08-0713 (ML082980623) 

2. Letter, Richard L. Anderson (FPL Energy Duane Arnold, LLC) to 
Document Control Desk (USNRC), "License Renewal Application, 
Supplement 1: Changes Resulting from Issues Raised in the 
Review Status of the License Renewal Application for the Duane 
Arnold Energy Center," dated January 23, 2009, NG-09-0059 
(ML090280418) 

3. Letter, Brian K. Harris (USNRC) to Christopher Costanzo (NextEra 
Energy Duane Arnold, LLC), "Request for Additional Information for 
the Review of the Duane Arnold Energy Center License Renewal 
Application Low Voltage Cables (TAC No. MD9769)," dated 
August 16, 2010 

By Reference 1, FPL Energy Duane Arnold, LLC submitted an application for a renewed 
Operating License (LRA) for the Duane Arnold Energy Center (DAEC). Reference 2 
provided Supplement 1 to the application. By Reference 3, the Staff requested 
additional information regarding inaccessible low voltage cables. Enclosure 1 provides 
the DAEC response, including revisions to the LRA and a new License Renewal 
Commitment regarding the Inaccessible Medium Voltage Cable Program. 

Enclosure 2 provides a revised LRA Appendix A, Section 18.4, Table A-1, Duane Arnold 
License Renewal Commitments, updated to reflect the license renewal commitment 
changes made in DAEC correspondence to date. 

If you have any questions or require additional information, please contact Mr. Kenneth 
Putnam at (319) 851-7238. 

NextEra Energy Duane Arnold, LLC, 3277 DAEC Road, Palo, IA 52324 
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I declare under penalty of perjury that the foregoing is true and correct. 

Executed on August 20, 2010. 

a~R-~? 
Christopher R. Costanzo 
Vice President, Duane Arnold Energy Center 
NextEra Energy Duane Arnold, LLC 

Enclosures: 1. DAEC Response to Request for Additional Information 
2. Duane Arnold Energy Center License Renewal Application 

Updated LRA Section 18.4, Table A-1, Duane Arnold License Renewal 
Commitments 

cc: Senior Resident Inspector, DAEC, USNRC 
License Renewal Inspection Team Lead, Region III, USNRC 
M. Rasmusson (State of Iowa) 
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RAI B 3.27-7 
 
Background   
 
NUREG-1801, Rev. 1, “Generic Aging Lessons Learned,” (the GALL Report) addresses 
inaccessible medium voltage cables in Aging Management Program (AMP) XI.E3, 
“Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental 
Qualification Requirements.”  The purpose of this program is to provide reasonable 
assurance that the intended functions of inaccessible medium voltage cables (2 kV to 
35 kV), that are not subject to environmental qualification requirements of 10 CFR 50.49 
and are exposed to adverse localized environments caused by moisture while 
energized, will be maintained consistent with the current licensing basis.  The scope of 
the program applies to inaccessible (in conduits, cable trenches, cable troughs, duct 
banks, underground vaults or direct buried installations) medium-voltage cables within 
the scope of license renewal that are subject to significant moisture simultaneously with 
significant voltage.  
 
The application of AMP XI.E3 to medium voltage cables was based on the operating 
experience (OE) available at the time Revision 1 of the GALL Report was developed. 
However, recently identified industry OE indicates that the presence of water or 
moisture can be a contributing factor in inaccessible power cables failures at lower 
service voltages (480 V to 2 kV).  Applicable OE was identified in licensee responses to 
Generic Letter 2007-01, “Inaccessible or Underground Power Cable Failures that 
Disable Accident Mitigation Systems or Cause Plant Transients,” which included failures 
of power cable operating at service voltages of less than 2 kV where water was 
considered a contributing factor. The staff has proposed changes to be included in the 
next revision of the GALL Report AMP XI.E3 to address recently identified OE 
concerning the failure of inaccessible low voltage power cables, which includes general 
water intrusion as a failure mechanism and increases the scope of program to include 
power cables greater than or equal to 480 V.   
 
Issue 
 
The staff has concluded, based on recently identified industry OE concerning the failure 
of inaccessible low voltage power cables (480 V to 2 kV) in the presence of significant 
moisture, that these cables should be included in an AMP.  The staff notes that your 
AMP does not address these low voltage cables.   
 
Request  

 

1. Provide a summary of your evaluation of recently identified industry OE and any 
plant specific OE concerning inaccessible low voltage power cable failures within 
the scope of license renewal (not subject to 10 CFR 50.49 environmental 
qualification requirements), and how this OE applies to the need for additional 
aging management activities by the applicant for such cables. 
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2. Provide a discussion of how Duane Arnold Energy Center will manage the effects 
of aging on inaccessible low voltage power cables within the scope of license 
renewal and subject to aging management review; with consideration of recently 
identified industry OE and any plant-specific OE.  The discussion should include 
assessment of your AMP description, program elements (i.e., Scope of Program, 
Parameters Monitored/Inspected, Detection of Aging Effects, and Corrective 
Actions), and Final Safety Analysis Report summary description to demonstrate 
reasonable assurance that the intended functions of inaccessible low voltage 
power cables subject to adverse localized environments will be maintained 
consistent with the current licensing basis through the period of extended 
operation.   

 
DAEC Response to RAI B 3.27-7 
 
Part 1 
 
NextEra Energy has reviewed recent industry operating experience on inaccessible 
cables and established cable condition monitoring procedures.  These procedures 
provide guidance on the testing, monitoring and mitigation activities for all critical 
cables.  Critical cables include cables within the scope of license renewal, cables 
necessary for plant production and cables in all plant voltage ranges. 
 
Duane Arnold has not experienced any age related failures of inaccessible 480 V to 35 
kV power cables.  Failures have occurred during excavation operations when cable was 
damaged or as a result of installation errors.  
 
Part 2 
 
The following changes to the Inaccessible Medium Voltage Cables Program elements 
will be made to implement new Commitment 54. 
 
 The scope of the program is expanded to include inaccessible 480 V to 2 kV power 

cables that support a license renewal function and are exposed to significant 
moisture.  Significant moisture is defined as periodic exposure that lasts more than 
a few days (e.g., cable wetting or submerged in water).  Inaccessible cable is 
defined as cable in conduit, duct bank or direct buried.   

 The scope of the program is also changed to revise the definition of in-scope 2 kV 
to 35 kV cable to inaccessible 2 kV to 35 kV power cables that support a license 
renewal function and are exposed to significant moisture.  Significant moisture is 
defined as periodic exposure that lasts more than a few days (e.g., cable wetting or 
submerged in water).  Inaccessible cable is defined as cable in conduit, duct bank 
or direct buried.  The criterion of “exposure to significant voltage” (system voltage 
for more than 25% of the time) is removed. 

 The preventive actions required by the program are changed to include the 
manholes that contain 480 V to 2 kV power cables.  The frequency of the 
inspections will not change.   
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 The parameters monitored or inspected required by the program are changed to 
include inaccessible 480 V to 2 kV power cables.  The best commercially available 
test method for 480 V to 2 kV power cable at the time of the test will be used. 

 The detection of aging effects required by the program is changed to include 480 V 
to 2 kV cables.  The in-scope 480 V to 2 kV cables will be tested for degradation of 
the cable insulation at least once every 10 years with the actual testing frequency 
based on industry and plant operating experience.  The inspections for water in 
manholes containing 480 V to 2 kV cables will be inspected at least once every 2 
years.  The actual inspection frequency is based on plant operating experience. 

 The monitoring and trending required by the program will not change.  The 
program already requires that test or inspection data that is trendable will be 
trended. 

 The acceptance criteria required by the program will not change.  The program 
already requires that the acceptance criteria be defined in the applicable 
maintenance procedure. 

 The corrective actions required by the program will not change.  The program 
already requires the Corrective Action Program be used to evaluate required 
corrective actions when test or inspection acceptance criteria are not met. 

 The confirmation process required by the program will not change.  The program 
already requires the Corrective Action Program be used to verify that corrective 
actions are effective for significant conditions adverse to quality. 

 The administrative controls required by the program will not change.  The program 
already requires the NextEra Energy Quality Assurance Program be utilized. 

 The operating experience reviewed by the program will be expanded to include 
NRC GL 2007-01 and the NRC GL Summary Report. 

 
The Inaccessible Medium Voltage Cable Program is consistent with NUREG-1801 
XI.E3 with an enhancement to include inaccessible 480 V to 2 kV power cables within 
the program. 
 
Duane Arnold does not have any 2 kV cables. 
 
In LRA Appendix A, Section 18.4, Duane Arnold License Renewal Commitments, new 
Commitment 54 is added. 
 

Item 
No. 

System, 
Component 
or Program 

Commitment Section Schedule 

54. Inaccessible 
Medium 
Voltage 
Cable 
Program 

The program will be enhanced to include 480 V 
to 2 kV power cables.  This includes enhancing 
the scope of the program, preventive actions, 
parameters monitored or inspected, detection of 
aging effects and operating experience.   

18.1.27 Prior to 
the period 
of 
extended 
operation 
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Appendix A Section 18.1.27, Inaccessible Medium Voltage Cables Program, is revised 
in its entirety to read as follows: 
 

The Inaccessible Medium Voltage Cables Program manages the effects of aging by 
measuring the insulation resistance of the cables and connections at least once 
every 10 years in accordance with plant procedures.  In-scope, inaccessible 480 V 
to 35 kV power cables exposed to significant moisture are tested to provide an 
indication of the condition of the conductor insulation.  Significant moisture is defined 
as periodic exposures to moisture that lasts more than a few days (e.g., cable 
wetting or submerged in water).  A proven test for detecting deterioration of the 
insulation system for all power cables (480 V to 35 kV) due to wetting, such as 
power factor, partial discharge, or polarization index, as described in EPRI TR-
103834-P1-2, or other testing that is state-of-the-art and commercially available at 
the time the test is performed.  
 
This aging management program includes actions to prevent power cables from 
being exposed to long term significant moisture by inspecting the manholes 
containing cables and testing of sump pumps at least once every 2 years. Actual 
frequency is based on operating experience. These activities are controlled by a 
preplanned task. 
 
This program is consistent with the ten elements of NUREG-1801 XI.E3 and takes 
no exception to NUREG-1801 XI.E3.  The program is enhanced to include 
inaccessible 480 V to 2kV power cables and to include 2 kV to 35 kV cables that are 
not energized greater than 25% of the time. 

 
In Appendix B, Section B.3.27 Inaccessible Medium Voltage Cables Program, 
Subsection B.3.27.1 is revised in its entirety to read as follows: 
 

The Inaccessible Medium Voltage Cables Program is a new program consisting of 
existing inspection/monitoring activities. The program manages the effects of aging 
due to moisture and voltage. 
 
The program includes 480 V to 35 kV power cables that support a license renewal 
intended function and are susceptible to significant moisture as defined in NUREG-
1801 XI.E3. Significant moisture is defined as periodic exposures to moisture that 
lasts more than a few days (e.g., cable wetting or submerged in water).  
 
The program manages the effects of aging by measuring the insulation resistance of 
the cables and connections periodically. 
 
This program also includes actions to prevent cables from being exposed to long 
term significant moisture by periodically inspecting the manholes containing cables 
and testing of sump pumps. 
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An engineering evaluation is performed when the test acceptance criteria are not 
met in order to ensure that the intended functions of the electrical cables can be 
maintained consistent with the current licensing basis. Such an evaluation is to 
consider the significance of the test results, the operability of the component, the 
reportability of the event, the extent of the concern, the potential root causes for not 
meeting the test acceptance criteria, the corrective actions required, and the 
likelihood of recurrence. When an unacceptable condition or situation is identified, a 
determination is made as to whether the same condition or situation is applicable to 
other inaccessible in-scope cables. 

 
In Appendix B, Section B.3.27 Inaccessible Medium Voltage Cables Program, 
Subsection B.3.27.4, Enhancements to Duane Arnold Program, is revised in its entirety 
to read as follows: 
 

The program is enhanced to include inaccessible 480 V to 2kV power cables and to 
include 2 kV to 35 kV cables that are not energized greater than 25% of the time. 
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