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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-109)," 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 - Buried Piping (TAC No. MD9769)," dated May 3,2010 
(ML 101050235) 

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 the incorporation of recent industry operating 
experience regarding buried and underground piping into DAEC's aging management 
reviews and programs. Enclosure 1 contains the DAEC response to that request. 

In a telephone conference on May 3,2010, the NRC Staff expressed concern that the 
existing DAEC commitment related to inspection of socket welds remained too open 
ended. Specifically, if no qualified volumetric examination technique is developed for 
socket welds and no opportunity arises for a destructive examination, then the DAEC 
would not perform any inspections to detect cracking that could originate on the interior 
surface of socket welds in Class 1 piping. The NRC Staff indicated that while the 
configuration might preclude a fully qualified examination, volumetric examinations 
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could still yield meaningful information about many potential flaws. To aid in the 
resolution of the Staff concern, revisions to the DAEC ASME Code Class 1 Small-bore 
Piping Inspection Program are provided in Enclosure 2. 

Enclosure 3 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. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on May 28,2010. 

Christopher R. Costanzo 
Vice President, Duane Arnold Energy Center 
NextEra Energy Duane Arnold, LLC 

Enclosures: 1. DAEC Response to RAI B 3.7.1-X 
2. ASME Code Class 1 Small-bore Piping Inspection Program 
3. Duane Arnold Energy Center License Renewal Application 

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

cc: Administrator, Region III, USNRC 
Project Manager, DAEC, USNRC 
Senior Resident Inspector, DAEC, USNRC 
License Renewal Project Manager, USNRC 
License Renewal Inspection Team Lead, Region III, USNRC 
M. Rasmusson (State of Iowa) 
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RAI B 3.7.1-X 
 
Background 
 
The license renewal application (LRA) states that aging management program (AMP) 
B.3.7, Buried Piping and Tanks Inspection Program, is a new program with one 
exception to the program elements in Generic Aging Lessons Learned (GALL) AMP 
XI.M34. This AMP addresses buried piping, i.e. piping in direct contact with soil. The 
description of the operating experience (OE) attribute for this AMP does not discuss 
specific OE at Duane Arnold Energy Center (DAEC) or from the industry. Instead, it 
states that “plant operating experience for this program will be gained as it is 
implemented during the period of extended operations, and will be factored into the 
program via the confirmation and corrective action elements of the DAEC 10 CFR 50 
Appendix B quality assurance program.” 
 
The LRA also states that AMP B.3.21, External Surfaces Monitoring Program, is an 
existing program with enhancement. This AMP is also credited for managing the aging 
of the external surfaces of piping exposed to air. 
 
Issue 
 
There have been a number of recent industry events involving leakage from buried and 
underground piping, where the causes have included coating damage during backfill of 
piping, failure of fiberglass piping, failure of buried piping in and around piping 
penetrations, and failure of piping in trenches. In light of this recent industry OE, the 
staff is concerned about the susceptibility of buried and/or underground piping that are 
within the scope of 10 CFR 54.4 and subject to aging management for license renewal. 
In reviewing the AMPs cited above, along with the applicable aging management review 
items associated with them, the staff is not clear whether the components addressed by 
these AMPs would include both buried and underground piping (piping which is below 
grade and contained in a vault or other structure where it is exposed to air and where 
access is limited), and also if such programs would be sufficient and effective in 
managing the aging effects of buried and underground piping. 
 
Request 
 
Please provide information regarding how DAEC will incorporate the recent industry OE 
into its aging management reviews and programs in order to adequately and effectively 
manage the effects of aging, specifically for systems and components that are in scope 
for license renewal and include buried and underground piping. 
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DAEC Response to RAI B 3.7.1-X 
 
Background information 
 
In response to industry events involving buried piping, the Nuclear Energy Institute 
(NEI) issued an industry initiative on buried piping titled "Guideline for the Management 
of Buried Piping Integrity", NEI 09-14, in January 2010.  DAEC supports the industry 
initiative and is implementing programs to ensure the integrity of buried and 
underground piping.  Piping components included in these programs include piping 
subject to aging management review for license renewal as well as piping which could 
potentially contain radiologically contaminated fluids and piping important to plant 
operation.  The key elements of the NEI initiative include: 
 

 Establish program documents, procedures, and oversight to define roles and 
responsibilities. 

 
 Perform risk ranking of buried piping segments including pipe function, location, 

and materials and design. 
 

 Develop an inspection plan to provide reasonable assurance of the integrity of 
buried piping including inspection techniques and schedule. 

 
DAEC specific information 
 
DAEC LRAP-M034, Buried Piping and Tanks Program, Element 10, Operating 
Experience, was revised to include plant specific operating experience and now 
contains a summary of all buried piping leaks which have occurred at DAEC in the last 
ten years.  All of the leaks identified involved buried well water piping.  None of these 
leaks were in piping within the scope of License Renewal and none involved releases of 
radioactive material.  Element 10 also includes recent industry OE as listed in SECY-09-
0174 concerning piping leaks which resulted in releases of tritium.  
 
DAEC does have underground piping in scope for License Renewal.  This piping in 
underground "vaults" includes one manual valve and a short section of fire main piping 
for a crosstie with well water, short sections of PVC plastic sump pump discharge piping 
in electric manhole boxes, and below grade level piping and valves inside pit structures 
above the diesel oil storage tank.  All other in-scope piping is either contained within 
buildings or buried (in direct contact with soil).  A plant drawing review as well as site 
walk down was performed to verify this information.  All of these "vaults" are accessible 
and are periodically opened for inspection, testing, or manipulation of components.  The 
fire main and diesel fuel oil piping and valves will be inspected per the External 
Surfaces Monitoring Program.  The PVC piping has no aging effects.  
 
In order to ensure DAEC incorporates future industry operating experience into its aging 
management reviews and programs concerning buried and underground piping, 
implementing procedures state that the Operating Experience Coordinator is 
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responsible for "Providing information to the Cognizant Engineer on industry 
experience, including INPO documents, NRC documents, and other industry-wide 
information resources as it relates to buried piping corrosion." 
 
The DAEC plant implementing document was developed in accordance with fleet 
procedures.  The plant implementing document lists all buried piping sections at DAEC 
and provides a risk ranking for susceptibility as well as an assessment of whether any 
leakage would involve radiological consequences.  The DAEC plant implementing 
document references EPRI document "Recommendations for an Effective Program to 
Control the Degradation of Buried Pipe", EPRI 1016456.  This EPRI document provides 
recommendations for a risk informed approach for prioritizing inspections of buried 
pipes, evaluating inspection results, making repair decisions, selecting repair 
techniques, and taking preventative actions to reduce the probability or consequences 
of piping failures.  The extent of cathodic protection was qualitatively considered as one 
input when risk ranking was performed on buried piping for future inspections.  No 
historic formal trending of cathodic protection availability exists and therefore specific 
credit for historic performance of cathodic protection is limited. Periodic assessments of 
cathodic protection have been performed which look at conditions present at the time of 
the assessment.  Recommendations for improvement in cathodic protection are entered 
into the site corrective action and maintenance work order programs where 
appropriate.  Cathodic protection is not used as a basis for exclusion from inspection in 
any case.  The risk ranking and any associated representative inspections are 
performed by piping segment, where a piping segment is limited to the piping within a 
system with similar characteristics resulting in a similar likelihood and consequence of 
failure.  While overall linear feet of buried piping installed are noted, the length of pipe is 
not a key consideration in the risk ranking. This EPRI document is a living document 
which will be updated as more experience is gained and technology for examining 
piping is developed. 
 
Torsional guided wave technology has been used to examine portions of River Water 
Supply, Emergency Service Water, and Residual Heat Removal Service Water buried 
piping, limited by piping configuration, as a screening tool to determine susceptible 
locations for further evaluation.  These locations may be further assessed by visual, 
ultrasonic, electromagnetic, or radiography examinations.  Additional torsional guided 
wave examinations of buried High Pressure Coolant Injection and Core Spray suction 
piping from Condensate Storage Tanks are scheduled for this summer.   
 
Ultrasonic examination of 1T035, Diesel Oil Storage Tank, was last performed in 2001.  
The results indicated the tank was in excellent condition with no loss of material.  This 
UT testing is scheduled to be performed again in 2012 per a scheduled work order and 
LRAP-M030, Fuel Oil Chemistry Program.   
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Opportunistic inspections were performed in 2008 on portions of the fire main that were 
uncovered to perform valve maintenance.  The portions uncovered were not in scope 
for license renewal but the material and environment is the same as those portions of 
the fire main which are in scope for license renewal.  The pipe is ductile iron with 
cement lining.  The inspections concluded that pipe was in good condition with no sign 
of degradation on either the interior or exterior surfaces.  Current plans are to excavate 
and inspect portions of the River Water Supply and RHR Service Water systems in the 
summer of 2010.  When the piping is excavated for purposes of inspection, the entire 
circumference of the pipe will be inspected, data will be collected on the surrounding 
soil conditions, coatings will be inspected and corrosion measured by ultrasonic or other 
demonstrated means. 
 
Revisions to DAEC LRA 
 
To reflect the information discussed above, the LRA is revised as follows.   
 
In LRA Section B.3.7.1, Program Description, the following paragraph is added on page 
B-21: 
 

The DAEC Buried Piping and Tanks Inspection Program uses risk ranking of buried 
components per the guidelines of EPRI 1016456, Recommendations for an Effective 
Program to Control the Degradation of Buried Piping.  Torsional guided wave 
technology is used as a screening tool, where appropriate, to determine susceptible 
locations for further evaluation.  Locations identified by the risk ranking and 
susceptible locations identified by the torsional guided wave exams will be 
considered for additional inspections beyond the minimum defined in NUREG-1801 
XI.M34. 
 

While preparing the DAEC response to the Staff’s RAI, the need for additional revisions 
to the LRA were identified.  A short section of ductile iron fire main pipe was determined 
to extend into the well water to fire main crosstie vault, and short sections of carbon 
steel pipe in the fire main extend underground.  Also, modifications removed carbon 
steel pipe and copper alloy discharge check valves from the electric manhole sump 
pump discharge and replaced them with PVC pipe.  Therefore, the following changes 
are made to the DAEC LRA: 
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 In LRA Table 3.3.2-9, Summary of Aging Management Review Results Electrical 

Manhole Sump Pump, on pages 3.3-121 and 3.3-122, the following items are 
deleted: 

 
Component  
Type 

Intended 
Function 

Material Environment Aging Effect 
Requiring 
Management 

Aging 
Management 
Program 

NUREG- 
1801 
Volume 
2 Line 
Item 

Table 
3.X-1 
Item  

Notes 

Pipe, pipe 
fittings, 
hoses, 
tubes, 
rupture disk 

Leakage 
boundary 
(spatial) 

Carbon 
steel 

Air-indoor 
uncontrolled 
(external) 

Loss of 
material 

External 
Surfaces 
Monitoring 
Program 

VII.I-8 
(A-77) 

3.3.1-
58 

   A 

Pipe, pipe 
fittings, 
hoses, 
tubes, 
rupture disk 

Leakage 
boundary 
(spatial) 

Carbon 
steel 

Raw water 
(internal) 

Loss of 
material 

Inspection of 
Internal 
Surfaces in 
Miscellaneous 
Piping and 
Ducting 
Components 
Program 

VII.C1-
19 
(A-38) 

3.3.1-
76 

202, 
E 

Valve, 
damper 

Leakage 
boundary 
(spatial) 

Brass Air-indoor 
uncontrolled 
(external) 

None None VIII.I-2 3.4.1-
41 

   A 

Valve, 
damper 

Leakage 
boundary 
(spatial) 

Brass Raw water 
(internal) 

Loss of 
material 

Inspection of 
Internal 
Surfaces in 
Miscellaneous 
Piping and 
Ducting 
Components 
Program 

VII.C1-9 
(A-44) 

3.3.1-
81 

   E 

 
 In LRA Table 3.3.2-9, Summary of Aging Management Review Results Electrical 

Manhole Sump Pump, on page 3.3-121, the following item is added: 
 

Component  
Type 

Intended 
Function 

Material Environment Aging Effect 
Requiring 
Management 

Aging 
Management 
Program 

NUREG- 
1801 
Volume 
2 Line 
Item 

Table 
3.X-1 
Item  

Notes 

Pipe, pipe 
fittings, 
hoses, 
tubes, 
rupture disk 

Pressure 
boundary 

PVC /  
plastic 

Soil 
(external) 

None None   234, J 
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 In LRA Table 3.3.2-11, Summary of Aging Management Review Results Fire 

Protection System, on pages 3.3-137 and 3.3-138, the following items are added: 
 

Component  
Type 

Intended 
Function 

Material Environment Aging Effect 
Requiring 
Management 

Aging 
Management 
Program 

NUREG- 
1801 
Volume 
2 Line 
Item 

Table 
3.X-1 
Item  

Notes 

Pipe, pipe 
fittings, 
hoses, 
tubes, 
rupture disk 

Pressure 
boundary 

Carbon 
steel 

Soil 
(external) 

Loss of 
material 

Buried Piping 
and Tanks 
Inspection 
Program 

VII.G-25 
(A-01) 

3.3.1-
19 

   B 

Pipe, pipe 
fittings, 
hoses, 
tubes, 
rupture disk 

Pressure 
boundary 

Ductile 
iron 

Air-indoor 
uncontrolled 
(external) 

Loss of 
material 

External 
Surfaces 
Monitoring  
Program 

VII.I-8 
(A-77) 

3.3.1-
58 

   A 
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Issue 
 
In a telephone conference on May 3, 2010, the NRC Staff expressed concern that the 
existing DAEC commitment related to inspection of socket welds remained too open 
ended.  Specifically, if no qualified volumetric examination technique is developed for 
socket welds and no opportunity arises for a destructive examination, then the DAEC 
would not perform any inspections to detect cracking that could originate on the interior 
surface of socket welds in Class 1 piping. The NRC Staff indicated that while the 
configuration might preclude a fully qualified examination, volumetric examinations 
could still yield meaningful information about many potential flaws. 
 
DAEC Response 
 
The ASME Code Class 1 Small-bore Piping Inspection Program was provided by letter 
dated October 13, 2009 (NG-09-0764), and revised by letter dated April 28, 2010 (NG-
10-0258).   
 
In response to the Staff concerns noted above, revisions to the DAEC LRA regarding 
the ASME Code Class 1 Small-bore Piping Inspection Program are made below. 
 
The second paragraph of B.3.40.1 Program Description is revised to read as follows: 
 

ASME Code Class 1 small-bore socket welds presently receive a VT-2 visual 
inspection during system leakage tests each refueling outage per the 
requirements of IWB-2500-1, Examination Category B-P. DAEC will continue to 
perform these inspections per the ASME Section XI requirements during the 
period of extended operation. In addition, DAEC will perform volumetric 
examination of a minimum of ten percent of the ASME Code Class 1 small-bore 
socket welds each inspection interval.  (For socket welds, the first inspection 
interval may be expanded to include the 2012 refueling outage.)  The sample will 
be based on susceptibility, inspectability, dose considerations, operating 
experience, and limiting locations of the total population of ASME Code Class 1 
small-bore piping locations.  The DAEC will use a volumetric technique for ASME 
Code Class 1 small-bore socket welds that is endorsed by the industry, when 
such a technique becomes available.  If no such technique for ASME Code Class 
1 small-bore socket welds is available at the time DAEC performs inspections of 
socket welded ASME Class 1 small-bore piping, then a plant procedure for 
volumetric examination of ASME Code Class 1 small-bore piping with socket 
welds will be used.  A destructive examination may be performed on an 
opportunistic basis in lieu of the socket weld volumetric examinations. If the 
acceptable methodology is developed in the middle of an inspection interval, the 
number of socket welds to be inspected will be prorated. If volumetric 
examination of small-bore class 1 socket welds becomes a requirement of ASME 
Section XI, DAEC will perform examinations per the applicable code requirement.   
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The second paragraph of B.3.40.5 Scope of Program is revised to read as follows: 
 

ASME Code Class 1 small-bore socket welds presently receive a VT-2 visual 
inspection during system leakage tests each refueling outage per the 
requirements of IWB-2500-1, Examination Category B-P. DAEC will continue to 
perform these inspections per the ASME Section XI requirements during the 
period of extended operation. In addition, DAEC will perform volumetric 
examination of a minimum of ten percent of the ASME Code Class 1 small-bore 
socket welds each inspection interval.  (For socket welds, the first inspection 
interval may be expanded to include the 2012 refueling outage.)  The sample will 
be based on susceptibility, inspectability, dose considerations, operating 
experience, and limiting locations of the total population of ASME Code Class 1 
small-bore piping locations.  The DAEC will use a volumetric technique for ASME 
Code Class 1 small-bore socket welds that is endorsed by the industry, when 
such a technique becomes available.  If no such technique for ASME Code Class 
1 small-bore socket welds is available at the time DAEC performs inspections of 
socket welded ASME Class 1 small-bore piping, then a plant procedure for 
volumetric examination of ASME Code Class 1 small-bore piping with socket 
welds will be used.  A destructive examination may be performed on an 
opportunistic basis in lieu of the socket weld volumetric examinations. If the 
acceptable methodology is developed in the middle of an inspection interval, the 
number of socket welds to be inspected will be prorated. If volumetric 
examination of small-bore class 1 socket welds becomes a requirement of ASME 
Section XI, DAEC will perform examinations per the applicable code requirement.   
 

Section B.3.40.7, Parameters Monitored or Inspected, is revised in its entirety to read as 
follows: 

 
The DAEC ASME Code Class 1 Small-bore Inspection Program uses volumetric 
examinations to detect cracking in ASME Code Class 1 small-bore piping butt 
welds and small-bore socket welds. The program also uses VT-2 visual 
examinations during pressure tests to detect cracks in small-bore socket welds.  
 

The second paragraph of B.3.40.8 Detection of Aging Effects is revised to read as 
follows: 
 

All ASME Code Class 1 small-bore socket welds presently receive a VT-2 visual 
inspection during system leakage tests each refueling outage per the 
requirements of IWB-2500-1, Examination Category B-P. DAEC will continue to 
perform these inspections per the ASME Section XI requirements during the 
period of extended operation. In addition, DAEC will perform volumetric 
examination of a minimum of ten percent of the ASME Code Class 1 small-bore 
socket welds each inspection interval. (For socket welds, the first inspection 
interval may be expanded to include the 2012 refueling outage.)  The sample will 
be based on susceptibility, inspectability, dose considerations, operating 
experience, and limiting locations of the total population of ASME Code Class 1 
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small-bore piping locations.  The DAEC will use a volumetric technique for ASME 
Code Class 1 small-bore socket welds that is endorsed by the industry, when 
such a technique becomes available.  If no such technique for ASME Code Class 
1 small-bore socket welds is available at the time DAEC performs inspections of 
socket welded ASME Class 1 small-bore piping, then a plant procedure for 
volumetric examination of ASME Code Class 1 small-bore piping with socket 
welds will be used.  A destructive examination may be performed on an 
opportunistic basis in lieu of the socket weld volumetric examinations.   
 

To reflect these changes to the ASME Code Class 1 Small-bore Piping Inspection 
Program, in LRA Appendix A, Section 18.1.40 is revised in its entirety to read as 
follows: 

 
The ASME Code Class 1 Small-bore Piping Inspection Program is a plant-
specific program that manages cracking of small-bore class 1 piping. Ten percent 
of Class 1 butt welds in piping of less than four inch NPS receive a volumetric 
examination each interval.  Ten percent of Class 1 socket welds in piping of less 
than four inch NPS receive a volumetric examination each interval.  A volumetric 
technique for ASME Code Class 1 small-bore socket welds that is endorsed by 
the industry is used, if available.  If no such technique is available at the time the 
inspections are performed, then a plant procedure for volumetric examination of 
ASME Code Class 1 small-bore piping with socket welds will be used.  Socket 
welds less than four inch NPS receive a VT-2 visual examination during pressure 
testing during each refueling outage. 
 

In LRA Appendix A, Section 18.4, Table A-1 Duane Arnold License Renewal 
Commitments, Commitment 45 is revised to read as follows: 
 

Item 
No. 

System, 
Component 
or Program 

Commitment Section Schedule 

45. ASME Class 
1 Small-bore 
Piping 
Inspection 
Program 

Implement an ASME Code Class 1 Small-bore 
Piping Inspection Program 

DAEC will perform volumetric examination of a 
minimum of ten percent of the ASME Code 
Class 1 small-bore socket welds each inspection 
interval. 

The ASME Code Class 1 Small-bore Piping 
inspection program will include provisions that a 
destructive examination may be performed on 
an opportunistic basis in lieu of the socket weld 
volumetric examinations. 

18.1.40 Prior to the 
period of 
extended 
operation 
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