
February 7, 2005

Mr. Dennis Koehl
Site Vice President
Point Beach Nuclear Plant
Nuclear Management Company, LLC
6610 Nuclear Road
Two Rivers, WI  54241

SUBJECT:  POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2 - SUPPLEMENT TO 
SAFETY EVALUATION ON LEAK-BEFORE-BREAK REGARDING
CORRECTION OF LEAK DETECTION CAPABILITY (TAC NOS. MC1628 AND
MC1629)

Dear Mr. Koehl:

By letter dated December 9, 2003, Nuclear Management Company, LLC (NMC) submitted a
request for the U.S. Nuclear Regulatory Commission (NRC) to review a revision to the technical
justification included as part of the previously submitted “leak-before-break” (LBB) analysis for
Point Beach Nuclear Plant (PBNP), Units 1 and 2.  This analysis was approved by the NRC as
documented in NRC safety evaluations (SEs) dated November 7, December 15, and
December 18, 2000.  This letter transmits an SE supplement documenting NRC review of the
revised technical justification.  

Specifically, NMC stated in the December 9, 2003, letter, that existing leakage detection
systems were able to detect leakage of one gallon per minute (gpm) in 4 hours from the reactor
coolant system (RCS) rather than one gpm in 1 hour as stated in previous submittals. 
Generally, acceptable LBB evaluations have included the condition that the RCS leakage
detection systems be able to detect 1 gpm of leakage over an established time period.  In the
case of PBNP, the NRC staff’s original LBB approval SEs were based, in part, on the licensee’s
ability to detect one gpm of RCS leakage in 1 hour. 
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As delineated in the enclosed SE, the NRC staff finds that the revised description of RCS
leakage detection capability continues to support the technical bases cited in the
aforementioned NRC SEs.

Sincerely,

/RA/

Harold Chernoff, Project Manager, Section 1
Project Directorate III
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket Nos. 50-266 and 50-301

Enclosure:  As stated

cc w/encl:  See next page
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SUPPLEMENT TO SAFETY EVALUATION

BY THE OFFICE OF NUCLEAR REACTOR REGULATION

REGARDING LEAKAGE DETECTION CAPABILITY

IN ELIMINATION OF DYNAMIC EFFECTS OF PIPE RUPTURES AS A DESIGN BASIS

POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

NUCLEAR MANAGEMENT COMPANY, LLC 

DOCKET NOS. 50-266 AND 50-301

1.0  INTRODUCTION

By letter to the U.S. Nuclear Regulatory Commission (NRC, Commission) dated
December 9, 2003 (ML033500452), Nuclear Management Company, LLC (NMC) submitted
information to reconcile its technical basis for the reactor coolant system (RCS) leakage
detection capability related to the criterion used in the methodology supporting elimination of
dynamic effects associated with postulated ruptures of designated segments of the accumulator
lines, the pressurizer surge line, and the residual heat removal lines from the structural design
basis (“leak-before-break” methodology) at Point Beach Nuclear Plant (PBNP), Units 1 and 2. 
The NRC safety evaluations (SEs) approving the “leak-before-break” methodology on the
above lines were issued on November 7 (ML003767681), December 15 (ML003777863), and
December 18, 2000 (ML003777964), respectively.  In the licensee’s submittal, the technical
justification contained the incorrect statement that the leakage detection systems were capable
of detecting leakage from the RCS of one gallon per minute (gpm) within 1 hour.  The PBNP
leakage detection systems are actually capable of detecting RCS leakage of one gpm in 4
hours.  The NRC staff finds that the current sensitivity of the leakage detection systems are
adequate to support the technical basis for NRC staff’s prior leak-before-break (LBB) approval.

2.0  REGULATORY REQUIREMENTS AND STAFF POSITIONS

Criterion 4, “Environmental and dynamic effects design bases,” of Appendix A, “General Design
Criteria,” to Part 50 of Title 10 of the Code of Federal Regulations (10 CFR Part 50) states in
part that nuclear power plant structures, systems, and components important to safety shall be
appropriately protected against dynamic effects, including the effects of missiles, pipe whipping,
and discharging fluids, that may result from equipment failures and from events and conditions
outside the nuclear power unit.  However, dynamic effects associated with postulated pipe
ruptures may be excluded from the structural design basis when analyses reviewed and
approved by the Commission demonstrate that the probability of fluid system piping rupture is
extremely low under conditions consistent with the design basis for the piping.  
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Formal, rigorous, LBB evaluations consistent with NRC staff guidance (e.g., NUREG 1061,
Volume 3, “Report of the U.S. Nuclear Regulatory Commission Piping Review Committee,
Evaluation of Potential for Pipe Breaking,” dated November 1984, and draft Standard 
Review Plan Section 3.6.3, “Leak-Before-Break Evaluation Procedures” (52 FR 32626,
August 28, 1987), have been accepted by the NRC staff as an acceptable demonstration of 
this extremely low probability of piping rupture.

In the LBB evaluations, the NRC staff requires the establishment of both the through-wall
critical crack size which could lead to pipe rupture under design basis loading conditions and
the through-wall leakage crack size which would provide a readily detectable amount of RCS
leakage under normal operating conditions.  The leakage crack size is the length of a through-
wall flaw that will produce 10 times the amount of leakage that is expected to be detectable by
the facility’s RCS leakage detection systems.  The factor of 10 multiplier is included as a safety
factor to account for uncertainties in the evaluation of two-phase fluid leakage through the
postulated crack and uncertainties in the actual capability of the facility’s RCS leakage detection
system.  The evaluation should then demonstrate that an acceptable margin of crack length
(usually a factor of 2) exists between the critical and leakage crack sizes.

As such, the leakage crack size for the LBB evaluation is directly affected by the sensitivity of
the facility’s RCS leakage detection systems.  Generally, acceptable LBB evaluations have
included the condition that the RCS leakage detection systems be able to detect 1 gpm of
leakage over an established time period.  In the case of PBNP, the NRC staff’s original LBB
approval discussed in its November 7, December 15, and December 18, 2000, SEs was based
on the licensee’s ability to detect one gpm of RCS leakage in 1 hour.  This capability was
related to the sensitivity of the containment air radioactive particulate monitor and containment
air radioactive gas monitor.  NMC subsequently notified the NRC in its letter dated
December 9, 2003 (ML033500452), that the PBNP leakage detection systems were actually
able to detect leakage of one gpm within 4 hours.  NMC requested that the NRC provide an
addenda to the SEs dated November 7, December 15, and December 18, 2000, correcting the
assumption made for leak detection capability from “1 gpm in 1 hour” to “1 gpm in 4 hours.” 

3.0  LICENSEE'S DETERMINATION

Enclosure 1 to the licensee’s submittal dated December 9, 2003, states that the original PBNP
licensing basis for RCS leak detection was based on NRC Generic Letter (GL) 84-04, “Safety
Evaluation of Westinghouse Topical Reports Dealing with Elimination of Postulated Pipe Breaks
in PWR Primary Main Loops,” dated February 1, 1984.  Although GL 84-04 discusses RCS leak
detection parameters contained in Regulatory Guide (RG) 1.45, “Reactor Coolant Pressure
Boundary Leakage Detection Systems,” dated May 1973.  PBNP was not committed to RG 1.45
guidance.  In GL 84-04, the NRC provided a variance to RG 1.45 to allow for detection
capability of one gpm in 4 hours.  PBNP was required to meet the criterion specified in
GL 84-04 of being capable of detecting RCS leakage of one gpm within 4 hours.

In submittals to the NRC dated December 2, 1999 (ML993420002), February 21
(ML003687561), July 7 (ML003732976) and August 16, 2000 (ML003745251), PBNP 
requested evaluation and approval of additional LBB analyses.  The cover letter for the 
December 2, 1999, submittal correctly stated that PBNP LBB criterion was based on GL 84-04
and was predicated on at least one leakage detection system with a sensitivity capable of
detecting one gpm in 4 hours.  However, the Westinghouse technical justifications in support of
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the submittal incorrectly stated the leak detection capability as one gpm in 1 hour.  The NRC
SEs approving the LBB status explicitly referenced the incorrect leak detection capability stated
in the Westinghouse documents.

The NRC made conservative assumptions in the SEs that approved the LBB analyses.  The
margin used by the NRC in these SEs assumed leakage of 10 gpm for the limiting flaw size
(i.e., 10 times the amount of fluid detectable by the facility’s leakage detection system). 
Additionally, a margin of approximately two was used on length between the leakage and
critical flaw sizes.  Finally, the time response for leak detection does not appear to have been
explicitly used as a basis for approval of the LBB analyses in the NRC SEs, only the magnitude
of leak detection capability.

The correction to the analyses consists solely of changing the assumed leak detection
capability from a value of “1 gpm in 1 hour,” to a value of “1 gpm in 4 hours.”  The
Westinghouse letter WEP-03-153, “Clarification of Leak Detection Capability for Point Beach
LBB Analysis,” dated November 5, 2003, provides the corrected information to the technical
justification.  The value of the leak rate remains unchanged.  The time duration required for this
rate of leakage to be detected is increased from 1 hour to 4 hours.  However, as stated in the
Westinghouse letter, the Point Beach RCS leak detection capability of one gpm in 4 hours will
not change the LBB analyses results and conclusions documented in WCAP-15065-P-A,
Revision 1, “Technical Justification for Eliminating Pressurizer Surge Line Rupture as the
Structural Design Basis for Point Beach Units 1 and 2 Nuclear plants,” June 2001, 
WCAP-15105-P-A Revision 1, “Technical Justification for Eliminating Residual Heat removal
(RHR) lines Rupture as the Structural Design Basis for Point Beach Units 1 and 2 Nuclear
plants,” June 2001, and WCAP-15107-P-A, Revision 1, “Technical Justification for Eliminating
Accumulator lines Rupture as the Structural Design Basis for Point Beach Units 1 and 2
Nuclear plants,” June 2001.  Therefore, the results and conclusions of the analyses are not
affected by this change.  Based on the correct leak detection capability for PBNP, this SE
concludes that there remains at least a factor of two between the leakage flaw size and critical
flaw size; and, a factor of 10 between the calculated leak rate at the leakage flaw size and leak
detection capability at PBNP.

Separately, WCAP-14439-P, Revision 2, “Technical Justification for Eliminating Large Primary
Loop Pipe Rupture as the Structural Design Basis for Point Beach Nuclear Plant Units 1 and 2
for the Power Uprate and License Renewal Program,” dated September 2003, was submitted
for NRC review on November 5, 2003.  This document provides an updated LBB analysis for
the primary coolant piping at PBNP.  The analysis provided in WCAP-14439-P, Revision 2
contains the appropriate leak detection capability sensitivity for PBNP of one gpm in 4 hours. 
Although the analysis in WCAP-14439-P, Revision 2 was performed for primary coolant piping,
it employs an analogous methodology and relies on the same leak detection capability criteria
as for the smaller diameter piping. 

4.0  STAFF EVALUATION

The NRC staff has reviewed the information provided by the licensee.  The NRC staff
concludes that the sensitivity of the PBNP leakage detection system of detecting RCS leakage
of one gpm in 4 hours is adequate to continue to support the technical bases cited in the NRC
SEs dated November 7, December 15, and December 18, 2000, approving LBB for the
designated portions of the PBNP accumulator lines, the pressurizer surge line, and the residual
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heat removal lines, respectively.  Additional details regarding the NRC staff’s conclusion are
provided below.

The NRC staff’s LBB evaluation begins with the evaluation of RCS leakage during normal
power operation.  The “normal power operation” condition is to be used since LBB approval is
based on the philosophy that a subcritical through-wall flaw can be identified during normal
power operation and the facility brought to cold shutdown conditions to affect a repair prior to
realizing the potential for piping failure under any design basis loading condition.  The concept
of identifying a leak of a given magnitude (e.g., one gpm) in some specified period of time 
(e.g., 1 hour, 4 hours) ensures that the information necessary to take prompt action to place the
facility in a safe condition would be readily available to the licensee’s operators.

Based on this integrated assessment of RCS leakage detection capability, a “leakage limit” can
then be established consistent with the technical bases and safety factors specified in the NRC
staff’s guidance on LBB evaluations (e.g., NUREG-1061, Volume 3, and draft Standard Review
Plan Section 3.6.3).  For LBB evaluations, this leakage limit is taken to be the demonstrated
facility leakage detection capability multiplied by a safety factor of 10 to account for
uncertainties in the estimation of two-phase leakage through a postulated through-wall pipe flaw
and uncertainties in the actual capability of the facility’s RCS leakage detection system.  Hence,
a typical facility RCS leakage detection capability of one gpm would result in a 10 gpm leakage
limit within the LBB evaluation.

Although GL 84-04 discusses RCS leak detection parameters contained in RG 1.45, PBNP was
not committed to the guidance of RG 1.45.  However, the PBNP licensing basis for RCS leak
detection was based on NRC GL 84-04.  In GL 84-04, the NRC provided a variance to RG 1.45
to allow for detection capability of one gpm in 4 hours.  PBNP was required to meet this
criterion specified in GL 84-04 of being capable of detecting RCS leakage of one gpm within
4 hours.  The licensee states that it meets this criterion.

5.0  CONCLUSION

The NRC staff concludes that, based on the information provided in the licensee’s
December 9, 2003, submittal, the PBNP leakage detection system sensitivity of detecting RCS
leakage of one gpm in 4 hours continues to support the technical bases cited in the NRC SEs
dated November 7, December 15, and December 18, 2000, approving LBB for designated
portions of the PBNP accumulator lines, the pressurizer surge line, and the residual heat
removal lines, respectively.  This SE supplement reflects a correction made to the analysis
used in the LBB approval, by changing the assumed leak detection capability from a value of “1
gpm in 1 hour,” to a value of “1 gpm in 4 hours.”  Therefore, the NRC staff finds that the LBB
status for designated portions of the accumulator lines, the pressurizer surge line, and the
residual heat removal lines, as described in the SEs dated November 7, 2000, December 15,
2000, and December 18, 2000, continues to be acceptable for PBNP Units 1 and 2.  
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The licensee is permitted to credit this conclusion for eliminating the dynamic effects associated
with the postulated rupture of analyzed portions in the above lines from the structural design
basis, consistent with the provisions of 10 CFR Part 50, Appendix A, GDC 4.

Principal Contributor:  P. Patnaik

Date:  February 7, 2005



Point Beach Nuclear Plant, Units 1 and 2

cc:

Jonathan Rogoff, Esquire
Vice President, Counsel & Secretary
Nuclear Management Company, LLC
700 First Street
Hudson, WI 54016

Mr. F. D. Kuester
President & Chief Executive Officer
WE Generation
231 West Michigan Street
Milwaukee, WI  53201

Regulatory Affairs Manager
Point Beach Nuclear Plant
Nuclear Management Company, LLC
6610 Nuclear Road
Two Rivers, WI  54241

Mr. Ken Duveneck
Town Chairman
Town of Two Creeks
13017 State Highway 42
Mishicot, WI  54228

Chairman
Public Service Commission
  of Wisconsin
P.O. Box 7854
Madison, WI  53707-7854

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

Resident Inspector's Office
U.S. Nuclear Regulatory Commission
6612 Nuclear Road
Two Rivers, WI  54241

Mr. Jeffery Kitsembel
Electric Division
Public Service Commission of Wisconsin
P.O. Box 7854
Madison, WI  53707-7854

Nuclear Asset Manager
Wisconsin Electric Power Company
231 West Michigan Street
Milwaukee, WI  53201

John Paul Cowan
Executive Vice President & Chief Nuclear
   Officer
Nuclear Management Company, LLC
700 First Street
Hudson, WI  54016

Douglas E. Cooper
Senior Vice President - Group Operations
Palisades Nuclear Plant
Nuclear Management Company, LLC
27780 Blue Star Memorial Highway
Covert, MI  49043

Site Director of Operations
Nuclear Management Company, LLC
6610 Nuclear Road
Two Rivers, WI  54241


