
July 26, 2006

James M. Levine
Executive Vice President, Generation
Mail Station 7602
Arizona Public Service Company
P.O. Box 52034 
Phoenix, Arizona  85072-2034

SUBJECT: PALO VERDE NUCLEAR GENERATING STATION, UNITS 2 AND 3 - REVIEW
OF STEAM GENERATOR TUBE INSPECTION SUMMARY REPORTS
(TAC NOS. MC8938 AND MC8939) 

Dear Mr. Levine:

The Nuclear Regulatory Commission (NRC) staff has completed its review of the reports
submitted by Arizona Public Service (APS or the licensee) summarizing the steam generator
tube inspections performed during the spring 2005 and fall 2004 refueling outages at the Palo
Verde Nuclear Generating Station (Palo Verde), Units 2 and 3, respectively.  These reports
were provided in APS letters dated November 9, 2004, April 27, October 18, October 24, 2005,
and March 20, 2006.  Additional information pertaining to the Palo Verde, Unit 3, 2004 outage
was summarized by the staff in a letter dated February 23, 2005.  The information summarized
in the staff’s February 23, 2005, letter was consistent with the information subsequently
provided by the licensee.

As discussed in the enclosed review, the NRC staff concludes that APS has provided the
information required by the Palo Verde, Units 2 and 3, technical specifications.  In addition, the
NRC staff did not identify any technical issues that warranted follow-up action at this time.

Sincerely,
/RA/

Mel B. Fields, Senior Project Manager
Plant Licensing Branch IV
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
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REVIEW OF THE 2004 AND 2005 STEAM GENERATOR TUBE INSPECTION REPORTS

PALO VERDE NUCLEAR GENERATING STATION, UNITS 2 AND 3

DOCKET NOS. 50-529 AND 50-530

By letters dated November 9, 2004 (Agencywide Documents and Access Management System
(ADAMS) Accession No. ML043210473), April 27 (ADAMS Accession No. ML051300346),
October 18 (ADAMS Accession No. ML052980549), October 24, 2005 (ADAMS Accession
No. ML053130156), and March 20, 2006 (ADAMS Accession No. ML060890657), Arizona
Public Service (the licensee) submitted information related to the steam generator (SG) tube
inspections at the Palo Verde Nuclear Generating Station, Units 2 and 3, for their spring 2005
and fall 2004 outages, respectively.  Additional information pertaining to the Unit 3 2004 outage
was summarized by the Nuclear Regulatory Commission (NRC) staff in a letter dated
February 23, 2005 (ADAMS Accession No. ML050490197).  The information summarized in the
staff’s February 23, 2005, letter was consistent with the information subsequently provided by
the licensee.

Palo Verde, Unit 2, has two Asea Brown Boveri-Combustion Engineering, Inc. replacement
SGs, which are a modification of the original System 80 design.  There are 12,580 thermally
treated Alloy 690 tubes in each SG.  The tubes have an outside diameter of 3/4-inch, a wall
thickness of 0.042-inch, and are supported at various locations by ferritic stainless steel
eggcrate supports, diagonal bars, and/or vertical straps.

Palo Verde, Unit 3, has two Combustion Engineering System 80 SGs.  There are 11,012 mill-
annealed Alloy 600 tubes in each SG.  The tubes have an outside diameter of 3/4-inch, a wall
thickness of 0.042-inch, and are supported at various locations by ferritic stainless steel
eggcrate tube supports, diagonal bars, and/or vertical straps. 

The licensee provided the scope, extent, methods, and results of their SG tube inspections in
the documents referenced above.  In addition, the licensee described corrective actions
(i.e., tube plugging) taken in response to the inspection findings.

As a result of the review of the reports, the NRC staff has the following comments/observations:

This was the first operating cycle for the Unit 2 replacement SGs.  It was expected that
the replacement SG design would not have high-wear rates in the Batwing Stay Cylinder
(BWSC) and the Cold Leg Corner (CLC) regions.  Based on the 2005 inspection, the
high-wear rates were not observed in the CLC; however, wear conditions similar to that
observed in the original SGs were observed in the BWSC region.  

Approximately 30 wear indications were detected in each SG.  Most of the wear
indications (if not all) were located at the batwing or the vertical straps.

The Unit 2 replacement SGs have an economizer with a similar set screw configuration
as that in Unit 3 (which experienced degradation).  To monitor the set screws, the
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licensee has implemented a routine Preventive Maintenance Task to inspect this region
every 6 years.

Unit 2 experienced a primary-to-secondary leak during the 1st cycle of operation. 
Additional information concerning this leak is available in letters dated May 4 (ADAMS
Accession No. ML041260002) and June 1, 2004 (ADAMS Accession
No. ML041600565).

During the NRC staff’s review of the reports describing the 2004 SG tube inspections at Unit 3,
the licensee performed another inspection of the Unit 3 SG tubes.  The staff participated in a
conference call to discuss the SG tube inspections at Unit 3 on April 21, 2006.  The 2006
inspection is the last scheduled inspection for the Unit 3 SGs since they are scheduled to be
replaced in fall 2007.

Based on a review of the information provided, the NRC staff concludes that the licensee
provided the information required by their technical specifications.  In addition, the staff
concludes that there are no technical issues that warrant follow-up action at this time since the
inspections appear to be consistent with the objective of detecting potential tube degradation
and the inspection results appear to be consistent with industry operating experience at
similarly designed and operated units.



Palo Verde Generating Station, 
Units 1, 2, and 3

cc:

March 2006

Mr. Steve Olea
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, AZ  85007

Mr. Douglas Kent Porter
Senior Counsel
Southern California Edison Company
Law Department, Generation Resources
P.O. Box 800
Rosemead, CA  91770

Senior Resident Inspector
U.S. Nuclear Regulatory Commission
P. O. Box 40
Buckeye, AZ  85326

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
Harris Tower & Pavillion
611 Ryan Plaza Drive, Suite 400
Arlington, TX  76011-8064

Chairman
Maricopa County Board of Supervisors
301 W. Jefferson, 10th Floor
Phoenix, AZ  85003

Mr. Aubrey V. Godwin, Director
Arizona Radiation Regulatory Agency
4814 South 40 Street
Phoenix, AZ  85040

Mr. Craig K. Seaman, General Manager
Regulatory Affairs and 
  Performance Improvement
Palo Verde Nuclear Generating Station
Mail Station 7636
P.O. Box 52034
Phoenix, AZ  85072-2034

Mr. Matthew Benac
Assistant Vice President
Nuclear & Generation Services
El Paso Electric Company
340 East Palm Lane, Suite 310
Phoenix, AZ 85004

Mr. John Taylor
Public Service Company of New Mexico
2401 Aztec NE, MS Z110
Albuquerque, NM  87107-4224

Mr. Thomas D. Champ
Southern California Edison Company
5000 Pacific Coast Hwy Bldg D1B
San Clemente, CA  92672

Mr. Robert Henry
Salt River Project
6504 East Thomas Road
Scottsdale, AZ  85251

Mr. Jeffrey T. Weikert
Assistant General Counsel
El Paso Electric Company
Mail Location 167
123 W. Mills
El Paso, TX  79901

Mr. John Schumann
Los Angeles Department of Water & Power
Southern California Public Power Authority
P.O. Box 51111, Room 1255-C
Los Angeles, CA  90051-0100

Mr. Brian Almon
Public Utility Commission
William B. Travis Building
P. O. Box 13326
1701 North Congress Avenue
Austin, TX 78701-3326
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Ms. Karen O'Regan
Environmental Program Manager
City of Phoenix
Office of Environmental Programs
200 West Washington Street
Phoenix AZ  85003 


