
June 15, 2005

MEMORANDUM TO: Robert A. Gramm, Chief, Section 2
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

FROM: Mel Fields, Senior Project Manager, Section 2 /RA/
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

SUBJECT: SUMMARY OF MEETING HELD ON MARCH 30, 2005, WITH THE
PALO VERDE NUCLEAR GENERATING STATION LICENSEE
RE: CONTROL ROOM HABITABILITY ISSUES FOR PALO VERDE
UNITS 1 AND 3

On March 30, 2005, Arizona Public Service Company (APS), the licensee for the Palo Verde
Nuclear Generating Station (PVNGS), Units 1, 2, and 3, met with the Nuclear Regulatory
Commission (NRC) staff at the NRC Headquarters in Rockville, Maryland.  The purpose of the
meeting was to discuss control room habitability issues related to the power uprate licensing
request for PVNGS, Units 1 and 3.

The licensee gave a description of PVNGS’ December 5, 2003, response to Generic Letter
(GL) 2003-01, “Control Room Habitability.”  This description provided information about
PVNGS’ control room envelope (CRE) and control room essential filtration system (CREFS).  
The licensee described PVNGS’ control room habitability maintenance program, which includes
surveillance testing and performance monitoring.  Also presented was PVNGS Unit 2 tracer gas
and enhanced differential pressure (DP) tests.  APS presented arguments for concluding that
the tracer gas testing of PVNGS Unit 2's CRE sufficiently demonstrated the inleakage
characteristics of all three PVNGS CREs and that testing of the Units 1 and 3's CREs was
unnecessary.  The NRC staff’s position on APS’s request is provided as an attachment to this
memorandum.

A list of attendees is also provided as an attachment to this memorandum.  There were no
members of the public represented at the meeting.  The slides used during the meeting by APS
are available in ADAMS under accession number ML051390050.

Docket Nos.  50-528, 50-530

Attachment:  As stated

cc w/att:  See next page 



June 15, 2005
MEMORANDUM TO: Robert A. Gramm, Chief, Section 2

Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

FROM: Mel Fields, Senior Project Manager, Section 2 /RA/
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

SUBJECT: SUMMARY OF MEETING HELD ON MARCH 30, 2005, WITH THE
PALO VERDE NUCLEAR GENERATING STATION LICENSEE
RE: CONTROL ROOM HABITABILITY ISSUES FOR PALO VERDE
UNITS 1 AND 3

On March 30, 2005, Arizona Public Service Company (APS), the licensee for the Palo Verde
Nuclear Generating Station (PVNGS), Units 1, 2, and 3, met with the Nuclear Regulatory
Commission (NRC) staff at the NRC Headquarters in Rockville, Maryland.  The purpose of the
meeting was to discuss control room habitability issues related to the power uprate licensing
request for PVNGS, Units 1 and 3.

The licensee gave a description of PVNGS’ December 5, 2003, response to Generic Letter
(GL) 2003-01, “Control Room Habitability.”  This description provided information about
PVNGS’ control room envelope (CRE) and control room essential filtration system (CREFS).  
The licensee described PVNGS’ control room habitability maintenance program, which includes
surveillance testing and performance monitoring.  Also presented was PVNGS Unit 2 tracer gas
and enhanced differential pressure (DP) tests.  APS presented arguments for concluding that
the tracer gas testing of PVNGS Unit 2's CRE sufficiently demonstrated the inleakage
characteristics of all three PVNGS CREs and that testing of the Units 1 and 3's CREs was
unnecessary.  The NRC staff’s position on APS’s request is provided as an attachment to this
memorandum.

A list of attendees is also provided as an attachment to this memorandum.  There were no
members of the public represented at the meeting.  The slides used during the meeting by APS
are available in ADAMS under accession number ML051390050.

Docket Nos.  50-528, 50-530

Attachment:  As stated

cc w/att:  See next page 
 
DISTRIBUTION:
PUBLIC RidsNrrDlpmLpdiv (HBerkow) RidsAcrsAcnwMailCenter
PDIV-2 Reading RidsNrrPMMFields RidsOgcRp
RidsNrrDlpm (TMarsh) RidsNrrLADBaxley DDuvigneaud
MTG. NOTICE Accession No.:  ML050690165        
SLIDES Accession No.: ML051390050
Schultz Memo dated 5/6/05:  Accession No.: ML051290065 PKG.:  ML051580506
Adams Accession No.:  ML051580371  NRC-001

OFFICE PDIV-2/PE PDIV-2/PM PDIV-1/LA SPSB/SC PDIV-2/SC

NAME DDuvigneaud MFields DBurnett for
DBaxley

RDennig RGramm

DATE 6-14-05 6-14-05 6/14/05 6-14-05 6/15/05
E:\Filenet\ML051580371.wpd OFFICIAL RECORD COPY



MEETING WITH PALO VERDE LICENSEE

LIST OF ATTENDEES

MARCH 30, 2005

Arizona Public Service Company

Carl Churchman
Scott Bauer
Mark Pest
Robert Busto
Richard Bernier
James Proctor
Kevin Sweeney
Tim Mitchell

STARS

Don Woodlan

NEI
Mike Schoppman

NRC

Mel Fields
Robert Gramm
Michelle Hart
DyLanne Duvigneaud
John J. Hayes
Michael Tschiltz
Harold Walker



Palo Verde Generating Station, Units 1, 2, and 3
cc:
Mr. Steve Olea
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, AZ  85007

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, Director
Regulatory Affairs
Palo Verde Nuclear Generating Station
Mail Station 7636
P.O. Box 52034
Phoenix, AZ  85072-2034

Mr. Hector R. Puente
Vice President, Power Generation
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310 E. 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

Brian Almon
Public Utility Commission
William B. Travis Building
P. O. Box 13326
1701 North Congress Avenue
Austin, TX 78701-3326

Karen O'Regan
Environmental Program Manager
City of Phoenix
Office of Environmental Programs
200 West Washington Street
Phoenix AZ  85003 

Mr. Gregg R. Overbeck
Senior Vice President, Nuclear
Arizona Public Service Company
P. O. Box 52034
Phoenix, AZ 85072-2034



May 6, 2005

MEMORANDUM TO: Herbert N. Berkow, Director
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

FROM: Michael D. Tschiltz, Chief /RA/
Probabilistic Safety Assessment Branch
Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation

SUBJECT: ASTM E741 TESTING OF PALO VERDE UNITS 1-3 CONTROL ROOM
ENVELOPES

On July 9, 2004, Arizona Public Service (APS) requested approval of an amendment to their
operating licenses for Palo Verde Nuclear Generating Station (Palo Verde) Units 1 and 3.  This
amendment request, if approved, would enable the replacement of the existing steam
generators at Units 1 and 3 and a 2.94 percent power increase at each unit.  Staff review of the
licensee’s submittal determined that the licensee had requested this approval without having
conducted testing that confirmed the inleakage characteristics of the Units 1 and 3's control
room envelopes (CREs).  

In their July 9, 2004, submittal, the licensee stated that an integrated pressure boundary leak
test had been performed on Palo Verde Unit 2 that confirmed the total unfiltered inleakage
assumption used in the control room habitability analysis.  The submittal further stated that the
results of this validation test demonstrated that the design assumption of 61 scfm unfiltered
inleakage bounds the actual as-built plant condition.  In the July 9, 2004, submittal APS also
made reference to their December 5, 2003, response to Generic Letter (GL) 2003-01.  In their
response, APS indicated that no tracer gas testing would be conducted on the CREs of Units 1
and 3 in order to confirm their inleakage characteristics.  

During a March 30, 2005, meeting, APS representatives presented their arguments for
concluding that the tracer gas testing of Palo Verde Unit 2's CRE sufficiently demonstrated the
inleakage characteristics of all three Palo Verde CREs and that testing of the Units 1 and 3's
CREs was unnecessary.  During the meeting, APS presented ∆P measurement data for all
three CREs.  In their response to GL 2003-01, APS had indicated that these measurements
“adequately demonstrated that the design and operation of the three CREs are identical and
thus are bounded by the design and licensing basis for unfiltered inleakage.”

CONTACT:  John Hayes, NRR/DSSA
         415-3167



H. Berkow

In response to questions raised at the March 30, 2005, meeting, APS also provided additional
information via email to the Nuclear Regulatory Commission project manager.  This information
was provided during the April 18-19, 2005, time frame. 

The Probabilistic Safety Assessment Branch (SPSB) has evaluated the information presented
at the meeting and in the email.  SPSB has concluded the following:

1. The validity of the tracer gas test performed at Palo Verde Unit 2 is questionable. 
Therefore, it is unsuitable for demonstrating the inleakage characteristics of Units
1and 3.

2. Palo Verde’s response to GL 2003-01 is inadequate because APS has not
confirmed for Units 1 and 3's CREs that the most limiting unfiltered inleakage into
their CRE is no more than the value assumed in their design basis analyses.  

3. The enhanced ∆P measurements conducted on the three Palo Verde CREs have
not demonstrated that the performance of the CREs is identical.  Rather than that
they seem to demonstrate that each CRE’s performance is different.  Therefore,
these enhanced ∆P measurements do not support the licensee’s assertion that
CRE inleakage testing does not need be performed at Units 1 and 3.  Finally,
whether the performance of any unit’s CRE is within its licensing basis for inleakage
has yet to be confirmed.  

The bases for the above conclusions are contained in the attachment to this memorandum. 

As a result of  the above conclusions, SPSB believes that processing of the Palo Verde Units 1
and 3 amendment requests to replace their steam generators and to increase the licensed
power at each unit by 2.94 percent should only occur if satisfactory ASTM E741 testing of Palo
Verde Units 1 and 3 occurs.  We believe that such testing should be completed by the end of
December 2005.  In addition, we have determined that the results of the previously performed
CRE inleakage test at Palo Verde Unit 2 are questionable and retesting should be performed in
a timely manner in order to address the information requests of GL 2003-01.   
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ATTACHMENT

ASSESSMENT OF CONTROL ROOM HABITABILITY
AT THE PALO VERDE NUCLEAR GENERATING STATION

SPSB has concluded that:

1. The validity of the tracer gas test performed at Palo Verde Unit 2 is questionable. 
Therefore, it is unsuitable for demonstrating the inleakage characteristics of Units 1
and 3.

2. Palo Verde’s response to GL 2003-01 is inadequate because APS has not
confirmed for Units 1 and 3's CREs that the most limiting unfiltered inleakage into
their CRE is no more than the value assumed in their design basis analyses.  

3. The enhanced ∆P measurements conducted on the three Palo Verde CREs have
not demonstrated that the performance of the CREs is identical.  Rather than that
they seem to demonstrate that each CRE’s performance is different.  Therefore,
these enhanced ∆P measurements do not support the licensee’s assertion that
CRE inleakage testing does not need to be performed at Units 1 and 3.  Finally,
whether the performance of any unit’s CRE is within its licensing basis for inleakage
has yet to be confirmed.  

The basis for the first conclusion is the following.  The ASTM E741 test was performed at Palo
Verde Unit 2 with one train of the control room essential ventilation system operating in the
pressurization mode and the other train of the control room essential ventilation system
operating in the recirculation mode.  This is not the mode of operation in the event of a
radiological challenge.

In the event of a radiological challenge only one train of the essential ventilation system is
operating to pressurize the CRE.  No other control room ventilation system is operating nor is
the other train of the essential ventilation system operating in the recirculation mode.  At a
March 30, 2005, meeting with the staff, APS indicated that the reason for operating with the
second train of the essential ventilation system in recirculation was to obtain an equilibrium
concentration of tracer gas so that the E741 test could be performed.  However, the staff’s
experience has been that unless the CRE is divided into a number of distinct and segregated
volumes, it does not take long for the tracer gas to reach an equilibrium concentration in the
CRE. Therefore, it was unnecessary to operate the other train of the essential ventilation
system in order to obtain adequate mixing.  In addition, where mixing is required to establish an
equilibrium concentration, portable mixing devices have been utilized in other tracer gas tests.

When APS performed enhanced ∆P measurements in 2003, they conducted the
measurements with only the A train of the essential ventilation system in the pressurization
mode of operation and then with only the B train of the essential ventilation system in the
pressurization mode of operation.  At no time was any essential ventilation system train in the
recirculation mode.



2

During the March 30, 2005, meeting, APS presented the ∆P data from the enhanced pressure
measurements.  At the meeting, SPSB noted at least five locations where a comparison of the
differences in ∆P measured during the tracer gas test and the ∆P measured during the
enhanced ∆P measurement program were significant.  These differences in pressure ranged
from at minimum of 0.1 inch w.g. to over 0.5 inch w.g. depending upon which essential
ventilation system train was operating.  In every case, the pressure during the tracer gas test
was higher than the pressure measured during the enhanced ∆P measurement program.  The
issue that needs to be addressed is why were these results so different.  The staff has
concluded that the only way for the pressure to be so much greater during the E741 test is for
the train in the recirculation mode of operation to be bringing outside air into the Unit 2 CRE. 
This additional pressurizing air caused an increase in pressure in the CRE. Somehow, this
additional air was not accounted for by the individuals performing the Unit 2 tracer gas test. 
Therefore, the staff concluded that when the enhanced ∆P test pressures were less than the
∆P pressures during the ASTM E741 test because the amount of pressurizing air was less
when one train was pressuring the CRE than when one train was pressuring the CRE and the
other was in recirculation.  Therefore, the staff has concluded that the results of the E741 test
of the Palo Verde Unit 2 CRE are questionable. 

Concerning the staff’s second conclusion, GL 2003-01 requested that licensees provide
information which confirmed their unfiltered and filtered inleakage.  The inleakage for Palo
Verde Units 1 and 3 has not been confirmed as requested by the GL.  What APS has done has
been to assess the inleakage characteristics of Units 1 and 3's CREs based upon the inleakage
results of the test of the Unit 2 CRE.  However, GL 2003-01 did not request an assessment.  It
requested confirmation.  What APS has done has not been a confirmation.  In addition, as
noted above, the results of the Unit 2 test are themselves questionable.  

Regarding the staff’s third conclusion, APS has proposed that the results of the enhanced ∆P
measurements and the ASTM E741 test of the Unit 2 CRE demonstrate that the design basis
inleakage value is met for all three CREs.  APS has proposed such a conclusion because APS
has demonstrated similarity between the three units’ CREs.  The staff has concluded that APS
has not demonstrated similarity.  The three units cannot be considered identical in performance
when the differential pressure at the same location for each of the three units is different.  Since
they are different, there is no basis for concluding that Unit 1 is performing the same as Units 2
and 3.  The fact that they are different is an indication that either the conditions in the CREs or
the areas adjacent to the CREs are different in each of the units.  If the pressures are different,
then one would expect the inleakage characteristics to be different.  Therefore, it is necessary
that APS confirm each unit’s CRE’s inleakage characteristics.  


