
May 8, 2007

Mr. Gary Van Middlesworth
Site Vice President
Duane Arnold Energy Center
3277 DAEC Road
Palo, IA  52324-9785

SUBJECT: DUANE ARNOLD ENERGY CENTER - SAFETY EVALUATION FOR REQUEST
TO EXTEND THE THIRD 10-YEAR INSERVICE INSPECTION INTERVAL 
(TAC NO. MD4293)

Dear Mr. Van Middlesworth:

By letter dated February 19, 2007, FPL Energy Duane Arnold, LLC (FPL Energy) submitted a
request for relief from certain requirements of the American Society of Mechanical Engineers
Boiler and Pressure Vessel Code (ASME Code) at Duane Arnold Energy Center.  FPL Energy
proposed extending the third 10-year inservice inspection interval for nine reactor pressure
vessel welds to the end of refueling outage (RFO) 21, which is scheduled to start January of
2009.  This is the second extension for the third 10-year interval.  The first extension was
authorized in a letter to Gary Van Middlesworth of the Nuclear Management Company dated
April 4, 2006.

The Nuclear Regulatory Commission (NRC) staff has completed its review of relief request as
documented in the enclosed Safety Evaluation (SE).  Our SE concludes that compliance with
the ASME Code requirement, as extended, would result in hardship or unusual difficulty without
a compensating increase in the level of quality or safety.  Furthermore, the NRC staff concludes
that the examinations performed during RFO 19 and RFO 20 on the subject welds, will provide
reasonable assurance of structural integrity until the qualification issues with the ultrasonic
testing (UT) procedure are resolved.  

Therefore, FPL Energy’s proposed alternative to extend the third 10-year inservice inspection
(ISI) interval either to the end of RFO 21, or to the completion of one of three stated options,
whichever option occurs first:

(1)  qualify the existing UT procedure as changed; 
(2)  incorporate criteria for equivalence into the ASME Code and receive NRC approval; or 
(3)  develop and qualify a new UT procedure and re-examine the subject welds,  

is authorized pursuant to 10 CFR 50.55a(a)(3)(ii) of Title 10 of the Code of Federal                     
Regulations for the remainder of the fourth 10-year inservice testing interval, on the basis           
that compliance with the ASME Code requirements would result in hardship without a                 
compensating increase in the level of quality and safety.

On March 6, 2007, prior to the completion of RFO 20, verbal authorization of the licensee’s
proposed alternative was granted.
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If you have any questions regarding this matter, please contact Mr. Karl Feintuch at 
(301) 415-3079.

Sincerely,

/RA/

L. Raghavan, Chief
Plant Licensing Branch III-1
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation

Docket No. 50-331

Enclosure:  
Safety Evaluation

cc w/encl:  See next page
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Duane Arnold Energy Center

cc:

Mr. J. A. Stall
Senior Vice President, Nuclear and Chief
Nuclear Officer
Florida Power & Light Company
P. O. Box 14000
Juno Beach, FL  33408-0420 

Mr. M. S. Ross
Managing Attorney
Florida Power & Light Company
P. O. Box 14000
Juno Beach, FL  33408-0420

Marjan Mashhadi
Senior Attorney
Florida Power & Light Company
801 Pennsylvania Avenue, NW
Suite 220
Washington, DC  20004

Mr. W. E. Webster
Vice President, Nuclear Operations
South Region 
Florida Power & Light Company
P. O. Box 14000
Juno Beach, FL  33408-0420

John Bjorseth
Site Director
Duane Arnold Energy Center
3277 DAEC Road
Palo, IA  52324

Steven R. Catron
Manager, Regulatory Affairs
Duane Arnold Energy Center
3277 DAEC Road
Palo, IA  52324

U. S. Nuclear Regulatory Commission
Resident Inspector’s Office
Rural Route #1
Palo, IA 52324

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
Suite 210
2443  Warrenville Road
Lisle, IL  60532-4351

Mr. M. Warner
Vice President, Nuclear Operations,
North Region 
Florida Power & Light Company
P. O. Box 14000
Juno Beach, FL  33408-0420

Mr. D. A. Curtland
Plant Manager
Duane Arnold Energy Center
3277 DAEC Rd.
Palo, IA  52324-9785

Mr. R. S. Kundalkar
Vice President, Technical Services
Florida Power & Light Company
P. O. Box 14000
Juno Beach, FL  33408-0420

Daniel K. McGhee
Iowa Department of Public Health
Bureau of Radiological Health
321 East 12th Street
Lucas State Office Building, 5th Floor
Des Moines, IA  50319-0075

Chairman, Linn County
Board of Supervisors
930 1st Street SW
Cedar Rapids, IA  52404

Revised May 4, 2007



ENCLOSURE

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

REQUEST FOR RELIEF TO EXTEND 

THE THIRD 10-YEAR INSERVICE INSPECTION INTERVAL AT THE

 DUANE ARNOLD ENERGY CENTER

FPL ENERGY

DOCKET NO. 50-331

1.0  INTRODUCTION

By letter dated February 19, 2007, FPL Energy (the licensee) submitted a request for relief from
certain requirements of the American Society of Mechanical Engineers Boiler (ASME) and
Pressure Vessel Code (Code) at Duane Arnold Energy Center (DAEC).  The licensee proposed
extending the third 10-year inservice inspection (ISI) interval for nine reactor pressure vessel
(RPV) welds to the end of refueling outage (RFO) 21, which is scheduled to start January of
2009.  This is the second extension for the third 10-year ISI interval.  The first extension was
authorized in a letter to Gary Van Middlesworth of the Nuclear Management Company (NMC)
dated April 4, 2006 (Reference 1), which pertains to two of the nine welds.
  
NMC transferred DAEC’s license to the licensee in License Amendment No. 260, which the
Nuclear Regulatory Commission (NRC) issued on January 27, 2006.  The third 10-year ISI
interval began November 1, 1996, and ended October 31, 2006.  
 
2.0 REGULATORY EVALUATION

In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 50.55a(g)(4), ASME
Code Class 1, 2, and 3 components must meet the requirements set forth in ASME Code,
Section XI, “Rules for Inservice Inspection of Nuclear Power Plants Components,” to the extent
practical within the limitations of design, geometry, and materials of construction of the
components.  The regulations require that all inservice examinations and system pressure tests
conducted during the first 10-year interval, and subsequent intervals, comply with the
requirements in the latest edition and addenda of ASME Code, Section XI, incorporated by
reference in 10 CFR 50.55a(b) on the date 12 months prior to the start of the 10-year interval. 
For DAEC, the code of record for the third 10-year ISI interval is the 1989 Edition of Section XI
of the ASME Code. 
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Alternatives to requirements may be authorized or relief granted by the NRC pursuant to 
10 CFR 50.55a(a)(3)(i), 10 CFR 50.55a(a)(3)(ii), or 10 CFR 50.55a(g)(6)(i).  In proposing
alternatives or requesting relief, the licensee must demonstrate that:  (1) the proposed
alternatives provide an acceptable level of safety; (2) compliance would result in hardship or
unusual difficulty without a compensating increase in the level of quality and safety; or (3)
conformance is impractical for the facility.  Pursuant to 10 CFR 50.55a(g)(4)(iv), ISI items may
meet the requirements set forth in subsequent editions and addenda of the ASME Code that
are incorporated by reference in 10 CFR 50.55a(b), subject to the limitations and modifications
listed therein, and subject to Commission approval.  Portions of editions and addenda may be
used, provided that all related requirements of the respective editions and addenda are met.

3.0 TECHNICAL EVALUATION

3.1 Affected Components

The request is specific to RPV welds VLA-A001, VLA-A002, VLB-A001, VLB-A002, VLC-B001,
VLC-B002, VLD-B001, VLD-B002, and shell-to-flange weld VCB-C005.

3.2 Applicable Code

For the third 10-year ISI interval, DAEC’s ISI Code of record is the 1989 Edition with no
addenda of Section XI of the ASME Code.

Table IWB-2500-1, Examination Category B-A, Item Numbers B1.12 and B1.30 requires that an
essentially 100 percent examination be performed on the applicable Class 1 pressure retaining
welds.

IWA-2430(a) requires that the examinations of Table IWB-2500-1 be completed during each ISI
interval.

IWA-2430(d) requires that, for components inspected under Program B, each ISI interval may
be extended or decreased by as much as 1 year.  Adjustments shall not alter the intervals by
more than 1 year from the original pattern of intervals.

3.3 Proposed Alternative

The licensee requested authorization to extend the third 10-year ISI interval for examinations of
the subject welds until the end of RFO 21, which is scheduled to begin in January of 2009.

3.4 Licensee Basis for the Alternative

During a NRC Region III inspection of the current DAEC ISI program, an issue was raised on
the qualifications of ultrasonic testing (UT) equipment used to examine the subject welds. 
Specifically, the issue pertained to cable type and length and number of cable connectors used
to examine the subject welds and the cable type and length and number of connectors used
during the vendor’s performance demonstration documented in its procedure certification. 
The cables used during the 1995 procedure qualification were 1,018-feet of RG-58, 80-feet of
RG-174, and 13 connectors.  In 2001, the cable lengths were changed to 1350-feet of RG-58,
230-feet of RG-174, 5-feet of micro cable, and 20 connectors.  The cables used during the
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examinations of the subject welds for RFO 19 were 230 feet of RG-174, 5-feet of micro cable,
and 6 connectors and, for RFO 20, were 230 feet of RG-174 and 6 connectors.

Although an equivalence evaluation in lieu of a performance demonstration is permitted by the
ASME Code, Appendix VIII, Supplement 1, for substituting certain active components used to
conduct examinations such as pulsers, receivers, and search units, the ASME Code is silent as
to whether such an allowance extends to passive circuit components, such as cables.  
The existing ASME Code allowance to substitute active components was viewed (by the
licensee) as more critical to conducting quality examinations.  The licensee believed,
heretofore, that the use of an alternative cable arrangement could be justified by evaluation in
lieu of an actual performance demonstration.

Because of the emergent nature of this issue, i.e., occurring after the beginning of RFO 20, the
licensee’s staff at DAEC could not have foreseen the need for relief on this issue in a timelier
manner.

There are no practical alternatives to the request for relief at this time, given that the
examinations of the RPV welds previously conducted during RFO 19 were not granted schedule
deferral, as it was believed (by the licensee) at the time for the previous relief request
(Reference 2) that those exams had been conducted in accordance with the ASME Code. 
Hence, re-performance of the examinations during the current RFO 20 would be outside the
DAEC third 10-year interval for those exams.  More importantly, re-performance of all the
subject weld exams during the current RFO 20, using a qualified (with the compliant cable
lengths) procedure, would present a hardship to the licensee without a commensurate increase
in quality or safety, as doing so would unnecessarily extend the duration of the current RFO 20
and incur additional radiation dose to the examiners.  

3.5 Duration of Relief

The third-10-year interval for examination of the subject welds will end prior to the close of RFO
21 if (1) the current inspection procedure is qualified with a performance demonstration; (2)
ASME Code Section XI is revised and an accompanying interpretation is approved (referenced
by the NRC in 10 CFR 50.55a(b) or an approved request to use a later edition of the ASME
Code) to allow equivalence evaluation for the essential variables pertaining to the cables and
connectors as pursuant to Supplement 1 to Appendix VIII; or (3) re-examine all affected RPV
welds using a qualified procedure, whichever stated option occurs first.  

3.6 Evaluation

The ASME Code, Section XI, Table IWB-2500-1, Examination Category B-A, Items B1.12 and
B1.30, require volumetric examination of essentially 100 percent of the weld length of all
longitudinal shell welds and shell-to-flange welds during each ISI interval.  Under ASME Code, 
Section XI, IWA-2430(d), ISI intervals may be extended or decreased by as much as 1-year, 
provided the adjustment does not cause successive intervals to be altered by more than 1-year
from the original pattern of intervals.  In response to Reference 2, the NRC staff extended (by
Reference 1) the third 10-year ISI interval to the end of RFO 20, which was scheduled for
February of 2007.  
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The licensee performed volumetric examinations of the subject welds during RFO 19 and 
RFO 20.  These examination were performed with what the licensee believed to be a qualified
UT procedure.  During RFO 20, the NRC Region III inspector questioned a change to the
essential variables for the cable lengths and number of cable connectors that occurred in 2001.  
The discovery of the issue affected UT examinations performed in RFO 19 on welds VLB-A001,
VLB-A002, VLC-B001, VLC-B002, VLD-B001, VLD-B002, and VCB-C005, and the
examinations of welds VLA-A001, VLA-A002 conducted during RFO 20.  

The licensee is considering various options for satisfying ASME Code examination
requirements of the subject welds.  

Option one is to qualify the UT procedure with the same cable lengths and number of
connectors that were involved in the 2001 change.  For this option, the vendor would have to
complete a performance demonstration, which is normally administered by the Electric Power
Research Institute-Performance Demonstration Initiative (PDI).  These performance
demonstrations are scheduled months in advance to accommodate the PDI’s testing capacity. 
The time necessary to complete such a performance demonstration would extend the
scheduled RFO 20, but could reasonably be accomplished by the end of RFO 21.  A successful
performance demonstration would validate the examinations that have already been performed
on the subject welds and thus, would satisfy the third 10-year ISI interval requirements as
previously extended. 

Option two would necessitate a change to the ASME Code.  The change would provide criteria
for demonstrating equivalence for the cable type and length and for the number of cable
connectors.  The process being considered by the licensee for a change in the ASME Code is
the submission of an intent inquiry followed with an accompanying ASME Code change.  Upon
ASME Code approval, the change would be added to the next published edition and addenda. 
The use of provisions of an edition and addenda of the ASME Code later than the licensee’s ISI
Code of record must be approved by the NRC based upon a licensee request to use a later
edition and addenda of the ASME Code.

Option three is to develop an entirely new UT procedure and re-examine the subject welds. 
The time needed to develop and qualify a new UT procedure and re-examine the subject welds 
would prolong RFO 20.  The use of this option, if necessary, is better suited for RFO 21, which
is scheduled to start January of 2009.  The selection of this option would only be reasonable if
the previous two options are unsuccessful.

The licensee has requested a second extension to the third 10-year ISI interval that would
terminate at the end of RFO 21.  The approximate 2 year extension to the existing extension
would provide reasonable time for the licensee to complete the implementation of one of the
selected options.

The subject welds were examined either during RFO 19 or RFO 20 with the current UT
procedure, as modified by the change in the essential variables: namely, the cable type and
length, and the number of connectors.  

Although the change to the essential variables potentially calls into question the effectiveness
and validity of the UT examinations of the subject welds, the UT procedure still had to satisfy
the calibration process for detecting a reflector located on the RPV inside diameter.  The ability
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to detect the calibration reflector indicates that the UT procedure is capable of finding flaws. 
There is a good likelihood that any detrimental flaw, if present, would have been detected when
the subject welds were examined during RFO 19 and RFO 20.  The possibility of a flaw growing
to a detrimental size during the 2 year extension is small because of the slow crack growth
rates in RPV material.  Therefore, to require that the licensee extend RFO 20 until the issues
with the cables and connectors are completely resolved would result in hardship without a
compensating increase in the level of quality and safety.  

The UT examinations that have been performed on the subject welds will provide reasonable
assurance of structural integrity until the end of RFO 21.

3.7 Conclusion

Based on the above review, the NRC staff concludes that compliance with the ASME 
Code requirement, as extended by Reference 1, would result in hardship or unusual difficulty
without a compensating increase in the level of quality or safety.  Furthermore, the NRC staff
concludes that the examinations performed during RFO 19 and RFO 20 on the subject welds
will provide reasonable assurance of structural integrity until the qualification issues with the UT
procedure are resolved.  

Therefore, the licensee’s proposed alternative to extend the third 10-year ISI interval either to
the end of RFO 21, or until completion of one of three stated options:  (1) qualify the existing
UT procedure, as changed; (2) incorporate criteria for equivalence into the ASME Code and
receive NRC approval; or (3) develop and qualify a new UT procedure and re-examine the
subject welds, whichever option occurs first, is authorized pursuant to 10 CFR 50.55a(a)(3)(ii). 

All other requirements of the ASME Code, Section XI for which relief has not been specifically
requested remain applicable, including third party review by the Authorized Nuclear Inservice
Inspector. 
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