
July 29, 2004

Mr. Dominique Delattre
Head, Regulatory Activities Unit
IAEA INES/NEWS Coordinator
International Atomic Energy Agency
Wagramer Strasse 5, P.O. Box 100
A-1400 Wien
AUTRICHE

Dear Mr. Delattre:

The following operating experience reports from United States reactors are enclosed for your
consideration for including in the AIRS database:

NRC Information Notice 2004-04: Fuel Damage During Cleaning at a Foreign Pressurized
Water Reactor

NRC Information Notice 2004-05: Spent Fuel Pool Leakage to Onsite Groundwater

NRC Information Notice 2004-06: Loss of Feedwater Isokinetic Sampling Probes at Dresden
Units 2 and 3

NRC Information Notice 2004-07: Plugging of Safety Injection Pump Lubrication Oil Coolers
with Lakeweed

NRC Information Notice 2004-08: Reactor Coolant Pressure Boundary Leakage Attributable to
Propagation of Cracking in Reactor Vessel Nozzle Welds

NRC Information Notice 2004-09: Corrosion of Steel Containment and Containment Liner

NRC Information Notice 2004-10: Loose Parts in Steam Generators

NRC Information Notice 2004-11: Cracking in Pressurizer Safety and Relief Nozzles and in
Surge Line Nozzle

NRC Information Notice 2004-12: Spent Fuel Rod Accountability

NRC Bulletin 2004-01:  Inspection of Alloy 82/182/600 Materials Used in the Fabrication of
Pressurizer Penetrations and Steam Space Piping Connections at Pressurized-Water Reactors



Mr. Dominique Delattre - 2 - July 29, 2004

Each report is being submitted in the following two media: (1) a hard copy of the input file for
the AIRS database; and (2) a 3.5-inch HD diskette containing the input file for the AIRS
database in WordPerfect format.

If you have any questions regarding these reports, please call Brett Rini of my staff.  He can be
reached at 301-415-3931.

Sincerely,

/RA/
Terrence Reis, Acting Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Enclosures:  As stated

cc w/enclosures:
Dr. Pekka T. Pyy
Administrator, Operating Experience & Human Factors
Nuclear Safety Division
Nuclear Energy Agency
OECD
Le Seine St. Germain, Batiment B
12, Boulevard des Iles
92130 - Issy-les-Moulineaux
FRANCE
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INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE 04/10/2003 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2004-04:  Fuel Damage During Cleaning at a Foreign Pressurized
Water Reactor

COUNTRY PLANT AND UNIT REACTOR TYPE
N/A Foreign Plant   PWR

INITIAL STATUS RATED POWER (MWe NET)
Shutdown N/A

DESIGNER 1st COMMERCIAL OPERATION
N/A N/A

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees about a recent fuel damage event that occurred during chemical cleaning of the fuel
at a foreign pressurized-water reactor (PWR).



NRC INFORMATION NOTICE  2004-04

Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.1.1        1.2.1                             

2. Plant Status Prior to the Event: 2.3.2.2                                         

3. Failed/Affected Systems: 3.AA        3.DA                              

4. Failed/Affected Components: 4.2.10                                           

5. Cause of the Event: 5.4.16       5.5.9.2                          

6. Effects on Operation: 6.6.1        6.6.2                             

7. Characteristics of the Incident: 7. 1                                               

8. Nature of Failure or Error: 8.0                                               

9. Nature of Recovery Actions: 9.0                                               



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC  20555-0001

February 24, 2004

NRC INFORMATION NOTICE 2004-04: FUEL DAMAGE DURING CLEANING AT A
FOREIGN PRESSURIZED WATER REACTOR

Addressees:

All holders of operating licenses for light-water reactors, except those who have permanently
ceased operations and have certified that fuel has been permanently removed from the reactor.

Purpose:

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees about a recent fuel damage event that occurred during chemical cleaning of the fuel
at a foreign pressurized-water reactor (PWR).  The fuel cleaning system involved in the event
was not of domestic (U.S.) design or manufacture; however, the fuel and processes used
at the affected PWR are similar to those that may be used in domestic light-water reactors. 
This event involved a release of radioactive material to the environment and was publicly
reported in the news media.  The occupational dose to workers was well within regulatory limits,
and the estimated dose to members of the public was a small fraction of regulatory limits
and less than 1 day’s exposure to natural background radiation.  The event was classified as
Level 3 on the International Nuclear Event Scale, based on substantial damage to irradiated fuel.

The NRC expects recipients to review the information in this notice for applicability to their facilities
and consider actions, as appropriate, to avoid similar problems.  However, suggestions contained
in this information notice do not constitute NRC requirements and, therefore, do not require
any specific action or written response.

Description of Circumstances:

The event in question occurred at a foreign PWR that was undergoing chemical cleaning
of the fuel because the reactor had experienced corrosion product deposition that affected
core thermal performance.  This corrosion product deposition was attributable to a variety of factors,
including earlier steam generator chemical decontamination.  The plant’s management elected
to conduct the chemical cleaning, which was originally scheduled to take place during an
upcoming refueling outage to improve core thermal performance during the subsequent
operating cycle.

ML040540778
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The facility had received licensing approval for the fuel cleaning system, based in part on
previous successful cleaning of seven-assembly batches of fuel that had decayed for more than
a year.  The operator installed the fuel cleaning system in the cask transfer area adjacent to the
spent fuel pool.  The fuel cleaning system consisted of a large tank designed to hold 30 fuel
assemblies, other tanks to hold and collect the cleaning solution, pumps to circulate the cooling
water and cleaning solutions, filters to trap removed corrosion products, and valves and hoses
to control and direct the flow of the cleaning solution.  The tank containing the fuel assemblies was
insulated to facilitate the maintenance of temperatures to support the cleaning process.  Openings in
the top of the tank consisted only of a small line to vent noncondensible gases and a covered
access opening to permit movement of the fuel assemblies.  (The latter opening was closed
during the cleaning process.)  The cooling flow entered the bottom of the tank, flowed up
through the fuel assemblies, flowed down around the shroud surrounding each assembly, and
exited the tank through a plenum at the bottom.  However, bypass flow paths reduced the
effectiveness of the available cooling flow.  The flow during the cleaning process was high, but
the standby cooling pump used after completion of the cleaning cycle produced much lower
flow.

Following reactor shutdown on March 29, 2003, the reactor operator began fuel cleaning operations
with fuel removed from the reactor vessel.  The operators successfully cleaned three batches
of recently irradiated fuel without incident.  However, unlike the earlier batches, the operators
did not remove the tank access cover shortly after the completion of the cleaning process
for the fourth batch on April 10, 2003, because the crane was being used for another task. 
The 30 fuel assemblies in the tank represented about 10 percent of the core and had an estimated
decay heat rate of 240 to 270 kW.  Analyses later demonstrated that the single cooling pump
in operation after the completion of the cleaning process provided insufficient flow to effectively
cool the fuel assemblies with the access cover in place because bypass flow paths and the
development of a negative thermal head precluded upward flow through the fuel assemblies.

The decay heat began producing steam within the cleaning tank.  Because the vent line
was inadequate for the rate of steam generation, the steam displaced the water surrounding
the fuel assemblies within several hours.  In a steam environment, the fuel temperature increased
rapidly to an estimated 1,200 Kelvin.  This temperature increase caused a minor release
of noble gases from the fuel assemblies, which was detected by plant instruments.  In response
to this release, plant operators decided to remove the cleaning tank access cover.  The absence
of instrumentation within the cleaning tank precluded the assessment of conditions within
the cleaning tank prior to removal of its access cover.  When the access cover seal was broken
early in the morning of April 11, 2003, water entered the tank and contacted the hot fuel assemblies. 
Subsequent video examination of the cleaning tank revealed severe fuel damage that resulted
from the water quenching of the hot fuel assemblies and their surrounding shroud.  The operator
estimated that this fuel damage event resulted in the release of a few hundred Tera Becquerels
(about 10,000 Curies) of nobel gases, a few tenths of a Tera Becquerel (about 10 Curies)
of radioiodine, and less than one-hundredth of a Tera Becquerel (about a quarter of a Curie)
of other particulate radionuclides (principally Cesium isotopes).  Offsite environmental measurements
were consistent with these release estimates.

The failure of the fuel cladding and surrounding shroud resulted in a redistribution of fuel material,
with much of it settling to the bottom of the cleaning tank.  This distribution of fuel material
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was outside the configurations analyzed to verify a substantial margin to criticality.  To ensure
an adequate margin to criticality, the operators substantially increased the dissolved boron
concentration in the spent fuel pool and adjacent cask transfer pit.

Discussion:

Provision of adequate cooling, maintenance of a margin to criticality, and maintenance of fuel
integrity for fission product retention are essential functions for the safe storage of irradiated
fuel.  These functions are normally accomplished through passive design features incorporated
in the design of the fuel and the storage racks.

This event demonstrates the importance of maintaining adequate cooling of fuel after discharge
from the reactor vessel.  In this event, the design features that provide adequate natural circulation
cooling were not maintained in the design of the cleaning system.  Instead, the cleaning system
design relied on forced circulation cooling without adequate consideration of the reliability
and capability provided for this function.  The damage to the integrity of the fuel, which resulted
from the inadequate cooling, threatened the maintenance of an adequate margin to criticality
and released a substantial quantity of radioactive material to the environment.

Related Generic Communications:

The following NRC generic communications describe related reactor operating experience:

(1) Information Notice 97-85, “Effects of Crud Buildup and Boron Deposition on Power Distribution
and Shutdown Margin,” December 11, 1997.

(2) Information Notice 97-14, “Assessment of Spent Fuel Cooling,” March 28, 1997.

(3) Generic Letter 88-17, “Loss of Decay Heat Removal 10 CFR 50.54(f),” October 17, 1988.

(4) Generic Letter 87-12, “Loss of Residual Heat Removal (RHR) while the Reactor Coolant System
(RCS) is Partially Filled,” July 9, 1987.

This information notice does not require any specific action or written response.  If you have
any questions about the information in this notice, please contact one of the technical contacts
listed below or the appropriate project manager in the NRC’s Office of Nuclear Reactor Regulation.

/RA/
William D. Beckner, Chief
Reactors Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical contacts: S.R. Jones, NRR Jerry Dozier, NRR
(301) 415-2712 (301) 415-1014
Email:  srj@nrc.gov Email:  jxd@nrc.gov

Attachment:  List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-03 Radiation Exposures to

Members of the Public in
Excess of Regulatory Limits
Caused by Failures to Perform
Appropriate Radiation Surveys
During Well-logging
Operations

Pending All well-logging licensees.

2004-02 Strontium-90 Eye Applicators
New Calibration Values and
Use

02/05/2004 All U.S. Nuclear Regulatory
Commission (NRC) medical-use
licensees and NRC master
materials license medical-use
Permittees.

2004-01 Auxiliary Feedwater Pump
Recirculation Line Orifice
Fouling - Potential Common
Cause Failure

01/21/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those that have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

2002-26, Sup 2 Additional Failure of Steam
Dryer After A Recent Power
Uprate

01/09/2004 All holders of an operating license
or a construction permit for
nuclear power reactors, except
those that have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_________________________________________________________
IRS NO. EVENT DATE 02/06/2003 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2004-05: Spent Fuel Pool Leakage to Onsite Groundwater

COUNTRY PLANT AND UNIT REACTOR TYPE
US Salem Unit 1 PWR

INITIAL STATUS RATED POWER (MWe NET)
100% 1096

DESIGNER 1st COMMERCIAL OPERATION
Westinghouse 4lp 06/30/1977

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees of the recent identification of a longstanding leak to onsite groundwater from the spent
fuel pool of an operating pressurized water reactor facility.



NRC INFORMATION NOTICE  2004-05

Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.1.1       1.1.3        1.4               

2. Plant Status Prior to the Event: 2.0                                               

3. Failed/Affected Systems: 3.IG                                             

4. Failed/Affected Components: 4.2.6                                            

5. Cause of the Event: 5.1.1.8                                        

6. Effects on Operation: 6.6.1       6.6.2                            

7. Characteristics of the Incident: 7.0                                               

8. Nature of Failure or Error: 8.1                                               

9. Nature of Recovery Actions: 9.1                                               



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC 20555-0001

March 3, 2004

NRC INFORMATION NOTICE 2004-05: SPENT FUEL POOL LEAKAGE TO ONSITE
GROUNDWATER

Addressees:

All holders of operating licensees for nuclear power reactors (except those who have
permanently ceased operations and have certified that fuel has been permanently removed
from the reactor vessel) and for research and test reactors, and all holders of fuel storage
licenses and construction permits.

Purpose:

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees of the recent identification of a longstanding leak to onsite groundwater from the
spent fuel pool of an operating pressurized water reactor facility.  It is expected that recipients
will review the information for applicability to their facilities and consider actions, as appropriate,
to avoid similar problems.  However, suggestions contained in this information notice are not
NRC requirements; therefore, no specific action or written response is required.

Description of Circumstances:

On September 18, 2002, the licensee for the Salem Nuclear Generating Station identified
evidence of radioactive water leakage through an interior wall located at the 24-meter (78-foot)
elevation of the Unit 1 auxiliary building mechanical penetration room, a radiologically controlled
area.  The leak location, about 3 meters (10 feet) up a wall surface, was identified while the
licensee was following up low-level shoe contamination of personnel who had traversed the
room.  The licensee established a comprehensive task action plan to identify and stop the
source of the leakage and evaluate possibly undetected leakage outside building structures. 
The licensee did identify other locations where radioactive water was leaking through interior
walls or penetrations into both the Unit 1 auxiliary building and the Unit 1 fuel handling building
(FHB).  

On February 6, 2003, the licensee identified the radionuclide tritium (H-3) in groundwater in two
test locations near the Unit 1 FHB.  The test locations were within the licensee-controlled
restricted area.  The licensee identified other locations of groundwater contamination in the
general vicinity of the Unit 1 FHB and within the restricted area.  No other reactor-produced
radionuclides were detected in the groundwater sampling test locations.  

ML040580454



IN 2004-05
Page 2 of 4

The licensee obtained technical support and concluded (based on leak testing of suspect
systems, chemical analysis of water samples, system and building configuration reviews, and a
geohydrological evaluation) that the likely source of the tritium was the Unit 1 spent fuel pool
(SFP).  The licensee believes that the leakage was the result of the obstruction of the leakage
detection and collection system of the SFP stainless steel liner.

Discussion:

The Salem Unit 1 FHB is a seismically qualified structure that contains the Unit 1 SFP.  Unit 1
SFP support systems in the Unit 1 auxiliary building pass through adjacent building walls to the
Unit 1 FHB.  The walls are separated by a Styrofoam® -filled 15-cm (6-inch) seismic gap and
the support systems traverse the seismic gap.

The Unit 1 SFP is a concrete structure with a stainless steel liner.  The SFP includes an integral
liner leakage detection and collection system, consisting of an extensive network of collection
lines running both horizontally and vertically within the narrow gap between the SFP liner and
the concrete SFP structure.  The collected liner leakage is discharged to a collection trough
through 17 drain lines (tell-tale drains).  The tell-tale drains provide a means to detect, monitor,
and quantify potential leakage from the SFP liner.  The collected leakage is subsequently
directed to the liquid radioactive waste system for processing.  

The licensee’s reviews discovered that over the years since initial facility startup, materials such
as boric acid residue and minerals accumulated within the leak collection and detection system
and restricted the normal drainage of liquid.  The reviews also found that a modification to the
tell-tale drains in 1998 resulted in the inadvertent introduction of sealant into the tell-tale drains,
further restricting the free drainage of leakage from the liner.  As a result, through-liner leakage
accumulated between the SFP liner and the concrete structure of the SFP.  The accumulated
water, containing tritium, subsequently migrated to other locations through penetrations,
concrete construction joints, and cracks. The seismic gap was confirmed to contain water with
radionuclides characteristic of Unit 1 SFP water.  The water is believed by the licensee to have
made its way to the groundwater in the restricted area via the seismic gap.

The licensee cleaned the tell-tale drains, improving the drainage of the accumulated water
between the liner and spent fuel pool concrete structure and stopping the through-wall and
penetration leakage.  After the cleaning effort, the leak rate from the tell-tale drains increased
from about 19 liters per day (5 gallons per day) to about 380 liters per day (100 gpd).  The
leakage was properly collected.

The NRC conducted a special inspection of this issue (NRC Inspection Report 50-272/2003-
006; 50-311/2003-006, ADAMS Accession No. ML032890212).  The NRC’s and the licensee’s
reviews identified the following information about this situation.
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1. The licensee took actions to identify specific leak locations, repair and mitigate the leak,
and assess potential health and safety impacts.  A comprehensive groundwater sampling
and analysis program was implemented.  Although the licensee believes, with a high
degree of confidence, that the leak originated from the SFP, the licensee is continuing
evaluations to confirm this conclusion.  The leakage itself was not accompanied by large
fluctuations in SFP water levels and was likely masked by approximately equal volumes of
evaporation from the SFP.

2. The licensee stopped the identified through-wall leakage by cleaning the tell-tales and
resumed controlled collection of SFP liner leakage via the installed leakage detection and
collection system.  Extent-of-condition reviews revealed no apparent accumulation of
water between the SFP liner and concrete structure at Salem Unit 2.

3. The licensee’s evaluations did not identify any immediate health and safety consequences
to onsite workers or members of the public.  No radionuclides associated with the leakage
were detected outside the onsite areas administered as access-controlled areas for
purposes of radiation protection. The licensee did not detect any tritium associated with
this leak in areas accessible to the public (i.e., the unrestricted area).  The licensee
subsequently developed and implemented an onsite groundwater remedial investigation
work plan in conjunction with State of New Jersey representatives. 

4. The Unit 1 SFP had exhibited detectable leakage from the tell-tales since initial plant
operations.  To monitor leakage from the tell-tales, the licensee established a surveillance
program.  Over the years, the leakage from the tell-tales diminished but the licensee was
not able to tell from leakage changes if they needed further evaluation. There was also a
missed opportunity to evaluate earlier through-wall contaminated leakage for possible
accumulation of water between the Unit 1 FSP liner and concrete structure.

5. There was no periodic maintenance of the SFP leakage detection and collection system to
ensure that drainage channels remained free and clear so that the system could perform
its design function of preventing water from accumulating behind the FHB walls.  The
licensee initiated actions to develop a cleaning and maintenance process.  

6. The licensee conducted evaluations of potential short-term adverse impacts to the SFP
structure.  The preliminary evaluations did not identify any adverse effects that would
impact the design bases of the SFP or FHB structure.  Nonetheless, the licensee initiated
laboratory testing of the effects of boric acid on concrete.  The results of these tests are
being evaluated by the licensee for potential long-term effects.

The licensee developed numerous corrective action documents to track the review, evaluation,
and correction of identified deficiencies. 
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This information notice requires no specific action or written response.  If there are any
questions about this notice, contact one of the persons listed below or the appropriate Office of
Nuclear Reactor Regulation (NRR) project manager.

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contacts: Ronald Nimitz, Region I Stephen Klementowicz, NRR
(610) 337-5267 (301) 415-1084
E-mail: rln@nrc.gov E-mail: sxk@nrc.gov

Suresh Chaudhary, Region I Jason Jang, Region I
(610) 337-5335 610-337-5220
E-mail: skc@nrc.gov E-mail  jcj@nrc.gov

Attachment:  List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-04 Fuel Damage During Cleaning

at a Foreign Pressurized Water
Reactor

02/24/2004 All holders of operating licenses
for light-water reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

2004-03 Radiation Exposures to
Members of the Public in
Excess of Regulatory Limits
Caused by Failures to Perform
Appropriate Radiation Surveys
During Well-logging
Operations

02/24/2004 All well-logging licensees.

2004-02 Strontium-90 Eye Applicators
New Calibration Values and
Use

02/05/2004 All U.S. Nuclear Regulatory
Commission (NRC) medical-use
licensees and NRC master
materials license medical-use
Permittees.

2004-01 Auxiliary Feedwater Pump
Recirculation Line Orifice
Fouling - Potential Common
Cause Failure

01/21/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those that have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE 2002-2003 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2004-06:  Loss of Feedwater Isokinetic Sampling Probes at Dresden
Units 2 and 3

COUNTRY PLANT AND UNIT REACTOR TYPE
US Dresden Unit 2 & 3 BWR

INITIAL STATUS RATED POWER (MWe NET)
N/A 850

DESIGNER 1st COMMERCIAL OPERATION
GE 06/09/1970(2), 11/16/1971(3)

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees to recent experience in which feedwater isokinetic sampling probes were broken off
and lost in feedwater spargers.



NRC INFORMATION NOTICE  2004-06

Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.3.3        1.4                                

2.     Plant Status Prior to the Event: 2.0                                                         
        

3. Failed/Affected Systems: 3.KB                                 

4. Failed/Affected Components: 4.1.1       4.1.4                                  

5. Cause of the Event: 5.1.1.3     5.1.1.5                        

6. Effects on Operation: 6.0                                                  

7. Characteristics of the Incident: 7. 0                                                 

8. Nature of Failure or Error: 8.3                                                  

9. Nature of Recovery Actions: 9.0                                                 



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555-0001

March 26, 2004

NRC INFORMATION NOTICE 2004-06: LOSS OF FEEDWATER ISOKINETIC SAMPLING
PROBES AT DRESDEN UNITS 2 AND 3

Addressees:

All holders of operating licenses for nuclear power reactors except those who have permanently
ceased operation and have certified that fuel has been permanently removed from the reactor
vessel.

Purpose:

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees to recent experience in which feedwater isokinetic sampling probes were broken off
and lost in feedwater spargers.  It is expected that recipients will review this information for
applicability to their facilities and consider actions, as appropriate.  However, suggestions
contained in this information notice are not NRC requirements; therefore, no specific action or
written response is required. 

Background:

In 1971, to expand its water chemistry program, the Dresden licensee installed three sample
probes in each of the Unit 2 and 3 feedwater and condensate systems.  In each unit, the probes
were installed at the discharge of the condensate pump (condensate sample probe), at the
suction of the condensate booster pump (condensate demineralizer effluent sample probe), and
at the discharge of the feedwater heaters to the feedwater spargers in the reactor vessel
(feedwater sample probe).  These probes were designed for isokinetic sampling, in which the
water sample drawn in the probe is representative of the fluid in the process stream.

Each stainless steel probe was joined to the condensate or feedwater pipe by a carbon steel
collar.  The collar was joined to the probe by a weld on the outside of the collar and to the
condensate or feedwater pipe by a weld to a carbon steel weldolet on the pipe.  The collar
allows welding of dissimilar materials in the shop; field welding then only needs to be done on
similar materials.  The crevice made by a small clearance between the collar and outside
diameter of the probe is exposed to water flow.  Typically, these probes are about 0.3 meter 
(1 foot) long and about 2 centimeters (3/4 inch) in diameter.

In 1977, the nuclear steam supply system vendor, General Electric (GE), issued a generic
communication ("Improved Feedwater Sample Probe," Service Information Letter (SIL) No. 257,
December 30, 1977) to report failures at two boiling water reactor nuclear power plants in which
feedwater probes broke and lodged in downstream valves.  The failure mechanism was
determined to be transgranular stress corrosion in the crevice between the collar and the probe. 
GE recommended an improved probe design in which a seal weld would protect the crevice
from the water flow.

ML040711214
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In 1990, GE issued a generic communication ("Improved Recirculation Water Chemistry
Sample Probe," SIL No. 518, August 6, 1990) to document potential failure of a recirculation
system sample probe due to mechanical, high-cycle fatigue induced by flow vibrations.

Description of Circumstances: 

In 2001, the Dresden licensee became aware of GE SIL 257 and planned inspections of the
Unit 2 and Unit 3 feedwater sample probes. 

Dresden Unit 2:

During the refueling outage in 2001 (D2R17), the licensee found the feedwater sample probe
missing.  The licensee evaluation determined that the missing probe was most likely in a
feedwater sparger and did not present a safety concern.  Another probe was installed to replace
the missing probe in accordance with GE SIL 257.

During the refueling outage in 2003 (D2R18), the licensee found three holes in the N4C 240�
sparger nozzle and a sample probe resting in the sparger.  The licensee inferred that the probe
was the missing feedwater sample probe and that the probe apparently caused the sparger
damage, although the physical phenomenon acting on the probe that could cause such damage
to the sparger was (and still is) unclear.  The licensee removed the resting probe and repaired
the sparger.  During a forced outage in December 2003 (D2F40), ultrasonic testing indicated
that the probe installed in 2001 was missing.  Based on a GE evaluation, the licensee
determined that the probes apparently failed from mechanical, high-cycle fatigue induced by
flow vibrations during their respective service periods.  The licensee evaluation determined that
the potential for lost parts in the reactor vessel did not compromise reactor safety.

Also during pre-outage work to support D2R18, the licensee found the condensate
demineralizer effluent sample probe in a condensate booster pump casing.  The licensee
evaluation determined that pieces missing from this probe presented a moderate risk of fuel
fretting but no fuel or control rod drive safety concerns.

A new condensate demineralizer effluent probe, modified in accordance with GE SIL 257, was
installed in Unit 2 during the D2R18 outage.

Dresden Unit 3:

During the refueling outage in 2002 (D3R17), the licensee likewise found the feedwater sample
probe missing.  The licensee evaluation determined that the missing probe was most likely in a
feedwater sparger and did not present a safety concern.  Another probe was installed to replace
the missing probe in accordance with GE SIL 257.  

In response to the experience at Unit 2, the licensee planned internal and external inspections
of all Unit 3 spargers to locate the missing probe.  During the Unit 3 outage for steam dryer
maintenance in 2003 (D3M10), the licensee conducted the planned inspections and found no
sparger damage but did find two probes resting in the N4B 150� sparger.  Based on a GE
evaluation, the licensee determined that the probes failed from mechanical, high-cycle fatigue
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induced by flow vibrations during their respective service periods.  The licensee evaluation
determined that the potential for lost parts in the reactor vessel did not compromise reactor
safety.

During maintenance outage D3M10, a new condensate demineralizer effluent probe, modified
in accordance with GE SIL 257, was installed in Unit 3 to replace the previous probe that was
found intact.

Discussion:

In reviewing related operating experience and conferring with GE, the Dresden licensee found
that similar probe failures had occurred at the Perry, Braidwood, Browns Ferry, and Grand Gulf
nuclear power plants during the years 1990-2001.  In 1996 and 1997, the licensee for Quad
Cities Units 1 and 2 replaced the similarly located isokinetic feedwater sampling probes in
accordance with GE SIL 257.  

The GE evaluation, performed for the Dresden licensee, indicated that the natural frequency of
the initial unmodified feedwater sample probe was within the range to lock into the vortex
shedding frequency of the pre-EPU flow rate.  The natural frequency of the SIL 257-modified
feedwater sample probe was within the range to lock into the vortex shedding frequency of the
post-EPU flow rate.  The licensee found no indication of pre-installation design analysis for flow-
induced vibration in the initial installation of the sample probes and the licensee reported that
the SIL 257-modified probe was not analyzed for the increased flow rates associated with EPU
prior to installation.  The GE analysis indicated that the SIL 257-modified feedwater sample 
probe natural frequency would not have locked into the pre-EPU flow rate vortex shedding 
frequency had it been installed pre-EPU. 

The BWR Owners Group is coordinating the overall industry response to potentially adverse
flow effects from power uprate operation, including sample probe performance.

This information notice requires no specific action or written response.  If you have any
questions about information in this notice, please contact one of the technical contacts listed
below or the appropriate project manager in the NRC’s Office of Nuclear Reactor Regulation. 

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical contacts: Maitri Banerjee, NRR Dr. C. Vernon Hodge, NRR
(301) 415- 2277 (301) 415-1861
E-mail:  mxb@nrc.gov E-mail: cvh@nrc.gov

Attachment: List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-05 Spent Fuel Pool Leakage to

Onsite Groundwater
03/03/2004 All holders of operating licensees

for nuclear power reactors
(except those who have
permanently ceased operations
and have certified that fuel has
been permanently removed from
the reactor vessel) and for
research and test reactors, and
all holders of fuel storage licenses
and construction permits.

2004-04 Fuel Damage During Cleaning
at a Foreign Pressurized Water
Reactor

02/24/2004 All holders of operating licenses
for light-water reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

2004-03 Radiation Exposures to
Members of the Public in
Excess of Regulatory Limits
Caused by Failures to Perform
Appropriate Radiation Surveys
During Well-logging
Operations

02/24/2004 All well-logging licensees.

2004-02 Strontium-90 Eye Applicators
New Calibration Values and
Use

02/05/2004 All U.S. Nuclear Regulatory
Commission (NRC) medical-use
licensees and NRC master
materials license medical-use
Permittees.

Note: NRC generic communications may be received in electronic format shortly after they are issued by
subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following command in the
message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE 01/15/2004 DATE RECEIVED

EVENT TITLE
NRC Information Notice 2004-07: Plugging of Safety Injection Pump Lubrication Oil Coolers with
Lakeweed

COUNTRY PLANT AND UNIT REACTOR TYPE
US Kewaunee PWR

INITIAL STATUS RATED POWER (MWe NET)
100% 511

DESIGNER 1st COMMERCIAL OPERATION
Westinghouse 2lp 06/16/1974

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to alert
addressees to plugging of the high-pressure safety injection pump lubrication oil coolers with
lakeweed, which occurred at the Kewaunee Nuclear Power Plant (KNPP), a pressurized-water
reactor, during full-power operations.



NRC INFORMATION NOTICE  2004-07

Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.2.6       1.4                                

2. Plant Status Prior to the Event: 2.1.1                                            

3. Failed/Affected Systems: 3.BG       3.CA                           

4. Failed/Affected Components: 4.2.4                                           

5. Cause of the Event: 5.1.1.8    5.7.2                       

6. Effects on Operation: 6.2                                            

7. Characteristics of the Incident: 7.5                                                

8. Nature of Failure or Error: 8.3                                              

9. Nature of Recovery Actions: 9.0                                               



1Throughout this report, "lakeweed" is considered a mixture of plant fiber, diatom, algae
filament, fungi, protozoa, and bacteria.

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC  20555-0001

April 7, 2004

NRC INFORMATION NOTICE 2004-07: PLUGGING OF SAFETY INJECTION PUMP
LUBRICATION OIL COOLERS WITH
LAKEWEED1

Addressees:

All holders of operating licenses or construction permits for nuclear power reactors, except
those who have permanently ceased operations and have certified that fuel has been
permanently removed from the reactor vessel.

Purpose:

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to alert
addressees to plugging of the high-pressure safety injection pump lubrication oil coolers with
lakeweed, which occurred at the Kewaunee Nuclear Power Plant (KNPP), a pressurized-water
reactor, during full-power operations.  The NRC expects recipients to review the information
in this notice for applicability to their facilities and consider actions, as appropriate, to avoid
similar problems.  However, suggestions contained in this information notice do not constitute
NRC requirements and, therefore, do not require any specific action or written response.

Description of Circumstances:

At the time of this event, the safety injection pump lubrication (lube) oil coolers at KNPP
were horizontal, straight tube, two-pass heat exchangers with twenty d-inch (0.95-cm)
(outer diameter) tubes per pass.  Lubrication oil from the high-pressure safety injection pumps
circulated on the shell side, and service water from Lake Michigan passed through on the tube
(service water) side.

On January 15, 2004, during a routine quarterly maintenance inspection of the “A” safety injection
pump lube oil cooler, visual examination revealed silt and biological blockage (lakeweed)
at 17 of 20 tube pass inlets.  The "as-found" tube-side flow measured 3.0 to 3.8 gallons/minute
(gpm) (11.4 to 14.4 liters/minute, lpm) before cleaning, and 5.95 to 6.05 gpm (22.5 to 22.9 lpm)
after cleaning.  This concern prompted an investigation into the condition of the “B” safety
injection pump lube oil cooler, during which the licensee determined that 17 of 20 tubes in each
pass of this cooler were also blocked.  A flow test, conducted with the cooler's end bell
removed, revealed that there was no flow from 17 of the 20 tubes, as seen from the outlet of
the cooler, and the "as-found" flow rate measured similar to that of the “A” safety injection pump
lube oil cooler. 

ML040770145
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The licensee and the NRC believe that the small tube diameter and tube sheet design
contributed to the lakeweed fouling on the tube side of the lubrication oil coolers.

The licensee determined that this condition had potentially rendered both safety injection pump
trains inoperable, and this discovery raised doubts regarding the future operability of the safety
injection pumps.  As a result, plant operators declared both trains of the high-pressure safety
injection system inoperable at 12:20 a.m. on January 16, 2004, and initiated a plant shutdown
at 1:20 a.m. the same day.

Discussion:

Generic Letter (GL) 89-13, “Service Water System Problems Affecting Safety-Related
Equipment,” requested that licensees evaluate system heat exchangers that perform safety-
related functions.  The NRC also requested that licensees initiate a maintenance, test, and
inspection program (as necessary) to comply with GL 89-13 and General Design Criterion
(GDC) 44, “Cooling Water,” as defined by Appendix A to Title 10, Part 50, of the Code of
Federal Regulations (10 CFR Part 50).  The GL further stated that licensees’ programs should
account for heat exchanger fouling, plugging, and the potential for reduced flow and heat
removal capability.

With respect to safety injection pump coolers, the operability assessment would (as a minimum)
evaluate the delivered flow with the service water system in accident alignment, service water
temperature at its design limits (upper and lower bounds), and the safety injection pump moving
fluid at accident temperatures for a prolonged period of time (i.e., for the duration of the post-
accident function). 

Operating experience at KNPP and another operating plant shows that fouling with lakeweed
is a concern with heat exchangers that have an inner diameter (ID) of less than ½ inch
(1.27 cm).  This concern is heightened if the heat exchanger in question is in a low point
in the system and experiencing low flow.  Coolers with higher flow velocities and larger diameter
heat exchanger tubes have been shown to be less susceptible to fouling and flow blockage. 
The higher velocities tend to keep solids suspended, and the larger diameter tubing provides
less potential for the accumulation of lakeweed or other marine organisms at the tube inlets.

Instances of lakeweed fouling of safety-related heat exchangers have occurred at other sites,
as follows (this is not an all-inclusive list):

• Point Beach Nuclear Plant experienced lakeweed clogging of the G1/G2 diesel coolers. 
The heat exchangers had d-inch (0.95-cm) tubes.

• R.E. Ginna Nuclear Power Plant has diesel generator cooling with two lube oil and jacket
water heat exchangers in series, one with d-inch (0.95-cm) tubes, and the other with
½-inch (1.27-cm) tubes.  Ginna has not experienced significant blockage of the larger
tubing but has reported blockage on the smaller tubing and continues to monitor lakeweed
fouling on all the heat exchangers.
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• Brunswick Steam Electric Plant, Unit 1, noted that cooling flow to both residual heat
removal pump seal coolers was approximately 1 gpm (3.8 lpm).  The licensee removed
the coolers from service and found that they were partially filled with silt.  The seal coolers
are in a low point of the service water system.  Upon opening these coolers, the licensee
frequently discovers lakeweed creating a matte over the inlet tubesheets.

Licensees need to be aware that plugging and blockage of heat exchanger tubing attributable 
to a buildup of silt, sand, or biological material may decrease the ability of the heat exchanger
or cooler to perform its required heat removal function.  This may also affect other safety-
related components, such as pumps; emergency diesel generators; and heating, ventilation,
and air conditioning equipment, causing them to potentially fail when called upon to perform
their safety-related function.

This information notice does not require any specific action or written response.  If you have
any questions about the information in this notice, please contact one of the technical contacts
identified below or the appropriate project manager in the NRC’s Office of Nuclear Reactor
Regulation (NRR).

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contacts: Robert G. Krsek, Region III Jack W. Foster, NRR
(920) 388-3156 (301) 415-3647
Email:  rgk@nrc.gov Email:  jwf@nrc.gov 

John G. Lamb, NRR Steven M. Unikewicz, NRR
(301) 415-1446 (301) 415-3819
Email:  jgl1@nrc.gov Email:  smu@nrc.gov 

Attachment:  List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-06 Loss of Feedwater Isokinetic

Sampling Probes at Dresden
Units 2 and 3

03/26/2004 All holders of operating licensees
for nuclear power reactors except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-05 Spent Fuel Pool Leakage to
Onsite Groundwater

03/03/2004 All holders of operating licensees
for nuclear power reactors (except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel) and for research
and test reactors, and all holders
of fuel storage licenses and
construction permits.

2004-04 Fuel Damage During Cleaning
at a Foreign Pressurized Water
Reactor

02/24/2004 All holders of operating licenses
for light-water reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

2004-03 Radiation Exposures to
Members of the Public in
Excess of Regulatory Limits
Caused by Failures to Perform
Appropriate Radiation Surveys
During Well-logging
Operations

02/24/2004 All well-logging licensees.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE 10/01/2003 DATE RECEIVED

EVENT TITLE
NRC Information Notice 2004-08: Reactor Coolant Pressure Boundary Leakage Attributable to
Propagation of Cracking in Reactor Vessel Nozzle Welds

COUNTRY PLANT AND UNIT REACTOR TYPE
US Pilgrim BWR

INITIAL STATUS RATED POWER (MWe NET)
100% 653

DESIGNER 1st COMMERCIAL OPERATION
GE 12/01/1972

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to alert
addressees to cracking identified in the nozzle-to-cap weld of control rod drive (CRD) return line
penetration N10 at Pilgrim Nuclear Power Station.
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Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.2.6       1.4                                

2. Plant Status Prior to the Event: 2.1.1                                            

3. Failed/Affected Systems: 3.BG       3.CA                            

4. Failed/Affected Components: 4.2.4                                          

5. Cause of the Event: 5.1.1.8    5.7.2                             

6. Effects on Operation: 6.2                                             

7. Characteristics of the Incident: 7.5                                                 

8. Nature of Failure or Error: 8.3                                               

9. Nature of Recovery Actions: 9.0                                               



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC  20555-0001

April 22, 2004

NRC INFORMATION NOTICE 2004-08: REACTOR COOLANT PRESSURE BOUNDARY
LEAKAGE ATTRIBUTABLE TO PROPAGATION
OF CRACKING IN REACTOR VESSEL NOZZLE
WELDS

Addressees:

All holders of operating licensees for nuclear power boiling-water reactors (BWRs), except
those who have permanently ceased operations and have certified that fuel has been
permanently removed from the reactor vessel.

Purpose:

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees to cracking identified in the nozzle-to-cap weld of control rod drive (CRD) return line
penetration N10 at Pilgrim Nuclear Power Station (Pilgrim Station).  The NRC expects
recipients to review the information in this notice for applicability to their facilities and consider
actions, as appropriate, to avoid similar problems.  However, suggestions contained in this
information notice do not constitute NRC requirements and, therefore, do not require any
specific action or written response.

Description of Circumstances:

During a planned outage on September 30, 2003, the licensee for Pilgrim Station began
performing drywell inspections to identify and make necessary repairs to reduce drywell
leakage.  On October 1, 2003, the licensee’s drywell inspections revealed leakage from the
nozzle-to-cap weld area of penetration N10.  The licensee concluded that the leakage was a
contributor to the unidentified drywell leakage.

The licensee used a Performance Demonstration Initiative (PDI) qualified manual ultrasonic
testing (UT) technique to determine that the N10 nozzle-to-cap weld contained an unacceptable
flaw that was approximately 4.45cm (1.75 inches) long in the circumferential direction. 
Observations by the nondestructive examination (NDE) inspector suggested that the flaw
initiated at the inner diameter (ID) of the weld, in the area of previous weld repairs.  The
through-wall location appeared to be close to the centerline of the weld.

Root Cause

The reactor pressure vessel (RPV) nozzle is made of SA-508, Class 2 low-alloy steel, while the
CRD return line cap is made of Alloy 600.  The subject weld is fabricated with Alloy 82/182
material, and the nozzle side of the weld is buttered with Alloy 182 material.

ML041130396
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Section 2.2.1.2 of the BWR Vessel and Internals Project report BWRVIP-49, “Instrument
Penetration Inspection and Flaw Evaluation Guidelines,” states that there has been extensive
laboratory and field experience with stress corrosion cracking (SCC) of nickel based alloy,
including wrought Alloy 600, Alloy 82 and Alloy 182 weld metal.  Both Alloy 600 and Alloy 182
are potentially susceptible to SCC under normal water chemistry conditions in the BWR
environment.  Alloy 600 is more resistant than Alloy 182 to crack initiation regardless of prior
fabrication history or metallurgical condition, particularly in the uncreviced condition.  Consistent
with its higher chromium and lower carbon content, Alloy 82 weld metal is more resistant to
SCC than Alloy 182.  Stress corrosion cracking in the base material is referred to as
intergranular SCC (IGSCC), while SCC in the weld material is referred to as interdendritic SCC
(IDSCC) because of the nature of the elongated grains (or dendrites) in the weld.  Both
degradation mechanisms refer to essentially the same phenomenon in the base metal and weld
metal. 

The licensee concluded that the root cause of the cracking in the nozzle-to-cap weld of CRD
return line penetration N10 was IDSCC, given that the flaw was completely contained within the
weld.  The licensee asserted that the IDSCC was induced by a combination of a crevice
condition and weld repair stresses resulting from previous local weld repairs.

The licensee reviewed industry experience as part of its root cause evaluation.  General Electric
(GE) and utility personnel who comprised the root cause team for a 1997 event at Hope Creek
concluded that the through-wall leak in the core spray nozzle to safe-end weld was attributable
to IDSCC in the Alloy 182 material.  The root cause team also concluded that the crack growth
rate was influenced by the presence of fabrication defects and weld repair stresses (i.e. the
leak was in the area of a previous local repair using Alloy 182).

Corrective Action

The Pilgrim Station licensee performed a weld overlay repair to stop the leakage.  The
licensee’s repair technique is an alternative to the requirements in Section XI, IWA-4000, of the
Boiler and Pressure Vessel Code promulgated by the American Society of Mechanical
Engineers (ASME).  The repair was based on the use of Code Case N-504-2, “Alternative
Rules for Repair of Class 1, 2, and 3 Austenitic Stainless Steel Piping” (with modifications), and
Code Case N-638, ?Similar and Dissimilar Metal Welding Using Ambient Temperature Machine
GTAW Temper Bead Technique.”  (See ADAMS Accession No. ML032870328.)

Background:

The N10 nozzle is a 10-cm (4-inch) diameter RPV penetration that was previously used to
return CRD system flow to the reactor vessel.  In 1977, the licensee modified the N10 nozzle to
prevent cracking attributable to the cyclic thermal stresses resulting from the return of cooler
water to the reactor vessel from the CRD system.  That modification consisted of cutting and
isolating the existing CRD system return line to nozzle N10 and rerouting the CRD return line to
the CRD cooling water header.  The modification also included removing the safe end and
thermal sleeve from nozzle N10 and installing an Alloy 600 cap.  The final configuration of the
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nozzle was composed of an Alloy 82/182 nozzle-to-cap butt weld from the forged steel nozzle 
to the Alloy 600 cap.  Radiographic examination following the modification identified defects in
the weld, which the licensee subsequently repaired.  The final testing of the modification was
performed in 1977 using NDE and hydrostatic testing.

The NRC subsequently issued Generic Letter (GL) 88-01, “NRC Position on IGSCC in BWR
Austenitic Stainless Steel Piping,” to address the subject of IGSCC cracking in BWR piping. 
During that same time period, GE recommended that BWR owners inspect nozzle-to-safe-end
welds containing Alloy 182 or a combination of Alloy 182 and Alloy 82 and, wherever practical,
these inspections should be performed using automated UT scanning.  Past inspections of
dissimilar metal piping welds at Pilgrim Station were completed using the guidance in GL 88-01,
which was superseded by guidance in BWRVIP-75, “Technical Basis for Revisions to Generic
Letter 88-01 Inspection Schedules.” (See ADAMS Accession Nos. ML003688842 and
ML021350645.)  In accordance with BWRVIP-75, the N10 nozzle-to-cap weld was classified as
a Category D weld, meaning that it is made of susceptible materials that have not been treated
with an IGSCC remedy and in which cracks have not been reported.  The N10 nozzle is located
2.1m (84 inches) above the top of the active fuel and is not protected by hydrogen water
chemistry (HWC).  (The purpose of HWC is to protect components from SCC.)  Category D
welds have a 6-year inspection frequency.  Prior to the Fall 2003 inspection, the licensee
performed its last inspection of the N10 nozzle-to-cap weld during the Spring 1999 refueling
outage.  As part of that inspection, Inservice Inspection/ Nondestructive Examination personnel
reviewed data sheets, but did not discover any recordable indications of SCC. 

Other related generic communications involving weld inspections and degradation in BWR
systems include the following NRC information notices (INs):

IN 1990-30: “Ultrasonic Inspection Techniques for Dissimilar Metal Welds”

IN 1992-50: “Cracking of Valves in the Condensate Return Lines of a BWR Emergency
Condenser System”

IN 1998-44: “Ten-year Inservice Inspection (ISI) Program Update For Licensees That Intend
to Implement Risk-Informed ISI of Piping”

Discussion:

The licensee’s root cause for the cracking in nozzle N10 is consistent with the available
evidence and industry experience.  The weld metal is susceptible to IDSCC, and there is
minimal protection (i.e., no HWC) from SCC mechanisms because of the location of the nozzle
cap and stagnant flow conditions. 

In conducting the Spring 1999 inspection, the licensee used manual ultrasonic inspection
techniques with qualified inspectors.  The 2003 examinations were performed to the updated
requirements of Appendix VIII to Section XI of the ASME Code and the PDI program. 
Enhanced ultrasonic examinations using PDI-qualified inspectors have improved the capability
to detect flaws related to SCC mechanisms, including those that occur entirely within the weld
metal.
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With respect to future inspections of this weld, after the qualified ISI examination of the nozzle
N10 weld, which is scheduled for the 2009 outage, the weld will be examined in accordance
with the schedule for Category E welds in BWRVIP-75.  BWRVIP-75 defines Category E welds
as those that have weld overlay repairs made with an IGSCC-resistant, nickel-based alloy (such
as Alloy 52) and have received one qualified ISI since the initial post-overlay examination.  After
the initial examination, Category E welds with weld overlays are successively examined in
accordance with BWRVIP-75, and related NRC comments, in order to ensure that there is no
new cracking or crack growth.  The Category E welds are then examined at a rate of 25 percent
of the population every 10 years for normal water chemistry. 

The staff and the licensee discussed expanding the scope of the Fall 2003 inspection to include
all other Category D welds.  The licensee used the following factors to consider this expanded
scope based on the attributes of the cracked N10 weld:

- weld at a reactor vessel nozzle
- Category D weld
- low HWC protection
- dissimilar metal weld (Alloy 82/182)
- significant weld repair during original installation
- ID grinding and/or radiographic defects

The other Category D welds were, for example, protected by HWC, had improved inspections in
the past (i.e., automated UT, rather than manual UT), had no weld repairs, and had no
radiographic defects.  Therefore, the licensee did not expand the scope of the inspection.

The leakage from the penetration N10 nozzle-to-cap weld and other leak sources in the drywell
was less than the limit allowed by the plant’s technical specifications (TS) for unidentified
leakage and total leakage (combined unidentified and identified).  The staff found that the
licensee had mitigating procedures, routine inspection activities, operable leakage detection
equipment and TS requirements designed to detect low levels of leakage from the reactor
coolant system (RCS) and minimize the potential that a flaw could remain undetected.  On that
basis, the staff determined, qualitatively, that the N10 pressure boundary leakage was of very
low safety significance. 

Generic Implications:

Based on the information currently available, such as other capped BWR CRD return lines and
prior industry experience with IDSCC, the degradation that occurred at Pilgrim Station may be
relevant to other BWR facilities.  The licensee for Pilgrim Station used guidance from
BWRVIP-75 to determine the appropriate inspection method and frequency for this weld.  
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This information notice does not require any specific action or written response.  If you have
any questions about the information in this notice, please contact the technical contact identified
below or the appropriate project manager in the NRC’s Office of Nuclear Reactor Regulation
(NRR).

/RA/
William D. Beckner, Chief
Reactors Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contact: Andrea D. Lee, NRR Jerry Dozier, NRR
(301) 415-2735 (301) 415-1014
Email:  adw1@nrc.gov Email: jxd@nrc.gov

Attachment:  List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-07 Plugging of Safety Injection

Pump Lubrication Oil Coolers
with Lakeweed

04/07/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-06 Loss of Feedwater Isokinetic
Sampling Probes at Dresden
Units 2 and 3

03/26/2004 All holders of operating licensees
for nuclear power reactors except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-05 Spent Fuel Pool Leakage to
Onsite Groundwater

03/03/2004 All holders of operating licensees
for nuclear power reactors (except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel) and for research
and test reactors, and all holders
of fuel storage licenses and
construction permits.

2004-04 Fuel Damage During Cleaning
at a Foreign Pressurized Water
Reactor

02/24/2004 All holders of operating licenses
for light-water reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE
NRC Information Notice 2004-09:  Corrosion of Steel Containment and Containment Liner

COUNTRY PLANT AND UNIT REACTOR TYPE
US N/A BWR/PWR

INITIAL STATUS RATED POWER (MWe NET)
N/A N/A

DESIGNER 1st COMMERCIAL OPERATION
N/A N/A

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees to recent occurrences of corrosion in freestanding metallic containments and in liner
plates of reinforced and pre-stressed concrete containments.
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Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.2.3       1.4                                

2. Plant Status Prior to the Event: 2.0                                               

3. Failed/Affected Systems: 3.SA                                           

4. Failed/Affected Components: 4.0                                             

5. Cause of the Event: 5.1.1.1                            

6. Effects on Operation: 6.0                                             

7. Characteristics of the Incident: 7.3                                              

8. Nature of Failure or Error: 8.0                                             

9. Nature of Recovery Actions: 9.0                                              



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555-0001

April 27, 2004

NRC INFORMATION NOTICE 2004-09: CORROSION OF STEEL CONTAINMENT AND
CONTAINMENT LINER 

Addressees:

All holders of operating licenses for nuclear power reactors except those who have permanently
ceased operation and have certified that fuel has been permanently removed from the reactor
vessel.

Purpose:

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees to recent occurrences of corrosion in freestanding metallic containments and in
liner plates of reinforced and pre-stressed concrete containments.  It is expected that recipients
will review this information for applicability to their facilities and consider actions, as appropriate. 
However, the suggestions in this information notice are not NRC requirements; therefore, no
specific action or written response is required. 

Background:

As discussed in Information Notice 97-10, “Liner Plate Corrosion in Concrete Containments,”
the containment liners have safety factors well above the theoretically calculated strains.  Any
corrosion (metal thinning) of the liner plate or freestanding metallic containment could change
the failure threshold of the containment under a challenging environmental or accident
condition.  Thinning changes the geometry of the containment shell or liner plate, which may
reduce the design margin of safety against postulated accident and environmental loads. 
Recent experience has shown that the integrity of the moisture barrier seal at the floor-to-liner
or floor-to-containment junction is important in avoiding conditions favorable to corrosion and
thinning of the containment liner plate material.

Description of Circumstances:

Inspections of containment at the floor level, as well as at higher elevations, have identified
various degrees of corrosion and containment plate thinning.  This is a partial listing of such
occurrences.

ML041170030
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Corrosion of freestanding metallic containment

� In July of 2002, at the Davis-Besse Nuclear Power Station, the NRC identified corrosion
where the containment meets the floor.  The licensee subsequently performed ultrasonic
examinations to confirm that the freestanding metal containment had not been corroded
below the minimum design thickness.  The licensee subsequently installed a moisture
barrier at the containment-to-floor junction to prevent moisture intrusion (NRC Inspection
Report 50-346/02-09, ADAMS Accession No. ML022560237).

� In May of 2002, at the Sequoyah Nuclear Plant, Unit 2, the NRC identified areas of the
steel containment vessel (SCV) with degraded coatings and rust (NRC Inspection Report
50-328/02-02, ADAMS Accession No. ML022070149).  One of the floor drains was
clogged in the annulus area (1.5 m [5 feet] wide) between the SCV and the reinforced
concrete shield building.  Localized water ponding at the clogged drain had come in
contact with a section of the SCV, causing deterioration of the SCV coatings and rusting
of the SCV.  This SCV is restricted for access due to the close proximity between the SCV
and the emergency gas treatment system (EGTS) duct work.  After reviewing NRC
Information Notice 89-79, the licensee had identified the problem in 1990, but the
corrective action was inadequate.  Since the identification in 2002, additional corrective
actions have been implemented by the licensee.  These actions consist of the removal of
the EGTS duct work on both Unit 1 and Unit 2 to allow the SCV area behind the EGTS
duct work to be cleaned and recoated.  Also the licensee has identified this SCV area
behind the EGTS duct work for periodic visual examination.

� In November of 2001, at the Dresden Unit 2 Nuclear Power Station, the licensee identified
an area of missing coating and primer encircling the drywell shell adjacent to the
basement floor.  The area was 5-10 cm (2-4 inches) wide.  In this area, the base metal of
the drywell shell was found to be corroded.  However, based on ultrasonic and visual
examinations, the degraded area was found to be within the corrosion allowance for the
drywell shell.  The shell coating was repaired in this area to prevent further degradation
(Inservice Inspection Summary Report, Fall 2001 Inspection Period, ADAMS Accession
No. ML020450608).

Corrosion of containment liner plate

� In March of 2001, at the D. C. Cook Nuclear Power Plant, the licensee discovered a
through-wall hole in the containment liner plate.  Surface preparation for further inspection
of a weld repair of the liner plate dislodged the repair material, leaving a hole.  The hole
was repaired.  However, further examination of the repair area indicated corrosion of the
liner from the embedded side of the liner.  The cause of this corrosion was found to be a
wire brush handle lodged in the concrete at the interface with the liner.  The licensee
replaced an area about 30 cm (12 inches) square in the liner plate and performed a local
leak rate test as part of the corrective action (AEP:NRC:2612-01: "Response to NRC
Request for Additional Information Regarding License Amendment Request for One-Time
Extension of Containment Integrated Leakage Rate Test Interval," November 11, 2002,
ADAMS Accession No. ML023170524). 
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*These documents are available in the NRC Legacy Library.  The legacy documents are
stored on microfiche in the NRC Public Documents Room.  Copies may be made for a fee.
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• In February and March of 1998, at the D. C. Cook Nuclear Power Plant, the licensee
identified corrosion (pitting) of the containment liner at the moisture barrier seal areas of
both units. At Unit 1, the licensee identified more than 60 areas in which the thickness
(1 cm [3/8 inch] nominally) of the steel liner plate had been reduced below the minimum
design thickness value of (0.6 cm [0.25 inch]).  The licensee subsequently installed a new
liner-to-floor moisture barrier seal (Licensee Event Report 50-315/98011-02, NUDOCS
Accession No. 9809040123* and NRC Inspection Report 50-315/99026, ADAMS
Accession No. ML003677533).

� In fall 2003, at the Surry Power Station, Unit 2, NRC inspectors found degraded coatings
and rust on the containment liner at the junction of the metal liner and interior concrete
floor.  The inspectors also discovered that the moisture barrier at the junction between the
metal liner plate and interior concrete floor was degraded.  Review of the records of
previous inspections performed by licensee personnel in 2000, 2002, and 2003 revealed
that the licensee had not identified the degraded moisture barrier (caulking), but had
identified the degraded coatings.  (NRC Inspection Report 50-281/2003-05, ADAMS
Accession No. ML040280056).

� In October of 1999, at the Palisades Plant, the licensee discovered that a floor-to-liner
moisture barrier seal had never been installed and used a thin metal blade as a probe,
confirming the presence of moisture in the crevice.  Subsequently, the licensee used a
borescope to identify areas of liner corrosion.  The licensee determined that the corrosion
had not yet appreciably degraded the liner in this area and installed a new liner-to-floor
moisture barrier seal.

� In May of 1999, at the Brunswick Steam Electric Plant, Unit 2, the licensee identified three
areas in the drywell liner where corrosion had penetrated the liner.  These areas were at
the 5.5, 16, and 21 m (18, 52, and 70 feet) elevations.  At the 16 m elevation,
the wall had corroded from the outside to the inside surface.  At the 21 m elevation, the
wall had corroded from the inside to the outside surface.  At the 5.5 m elevation, the
direction of the through-wall corrosion could not be determined.  The liner corrosion was a
result of foreign materials embedded in the concrete containment adjacent to the liner. 
One hole in the liner was adjacent to a leather work glove found buried in the concrete,
while the other two hole locations were adjacent to wood found buried in the concrete
(NRC Inspection Report 50-324/99-03, NUDOCS No. 9906170114*).

� In December, 1996, at the H.B. Robinson Steam Electric Plant, Unit 2, an NRC inspector
identified degraded caulking and insulation sheathing panels during a containment
walkdown. The vertical portion of the containment liner at Robinson is protected by
Vinylcel insulation, a polyvinyl chloride material, and a metal sheathing material.  The
licensee determined that a portion of this insulation sheathing material was loose and that
some of the caulking between the sheathing panels was 
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*These documents are available in the NRC Legacy Library.  The legacy documents are
stored on microfiche in the NRC Public Documents Room.  Copies may be made for a fee.
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deteriorated.  After examination during subsequent refueling outages, the licensee
determined that the protective coating for the containment liner was degraded and that
while some corrosion of the containment liner had occurred, the liner met design
requirements.  The licensee restored the coating and insulation panels (NRC Inspection
Reports 50-261/96-14, NUDOCS Accession No 9702110115* and 50-261/98-02,
NUDOCS Accession No. 9805050171*).

Discussion:

An amendment to Section 50.55a of Title 10 of the Code of Federal Regulations (10 CFR
50.55a) (61 FR 41303) became effective September 9, 1996.  This amendment requires the
use of Subsections IWE and IWL of Section XI of the ASME Boiler and Pressure Vessel Code
to perform inservice inspections of containment components.  These subsections provide
detailed requirements for inservice inspection of Class MC pressure-retaining components and
their integral attachments and of metallic shells and penetration liners of Class CC pressure-
retaining components and their integral attachments.  Inspection of concrete containment shell
and steel liner plate in accordance with 10 CFR 50.55a involves consideration of potential
corrosion areas.  Such inspection includes examination, evaluation, repair, and replacement of
corroded areas of the liner plate.  

As a result of these required containment inservice inspections, licensees have found that over
time, the existing floor-to-containment seal can degrade, allowing moisture into the crevice
between the containment liner plate and floor.  Small amounts of stagnant water behind the
floor seal area promote pitting corrosion.  To identify corrosion in this area, licensees have had
to remove the original floor seal and either excavate the concrete or do a visual inspection
aided by fiber optics.  Licensee corrective actions for this condition have typically included
inspections to determine the extent of corrosion, evaluations of containment integrity, and
installation of new floor-to-containment moisture seal barriers.

In some instances, corrosion has been found at higher elevations of the liner plates.  Generally,
the instances of such corrosion have been associated with foreign objects (wooden pieces,
workers’ gloves, wire brush handles, etc.) lodged between the liner plate and the concrete.  As
the corrosion is initiated in the areas not visible during visual examinations, such instances of
corrosion were found when corrosion had penetrated through the liner thickness.  Some
licensees have performed ultrasonic examination of the suspect areas (areas of obvious
bulging, hollow sound, etc.) to detect such corroded areas.
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Related Generic Communications:

NRC Information Notice 97-29, “Containment Inspection Rule”

NRC Information Notice 89-79, “Degraded Coatings and Corrosion of Steel Containment
Vessels

This information notice requires no specific action or written response.  If you have any
questions about information in this notice, please contact one of the technical contacts listed
below or the appropriate NRR project manager. 

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contacts: Melvin Holmberg, RIII Dr. C. Vernon Hodge, NRR
(630) 829-9748 (301) 415-1861
E-mail: msh@nrc.gov  E-mail: cvh@nrc.gov

Joseph Lenahan, RII Hans Ashar, NRR
(404) 562-4625 (301) 415-2851
E-mail: jjl3@nrc.gov E-mail: hga@nrc.gov

Attachment: List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-08 Reactor Coolant Pressure

Boundary Leakage Attributable
to Propagation of Cracking in
Reactor Vessel Nozzle Welds

04/22/2004 All holders of operating licensees
for nuclear power boiling-water
reactors (BWRs), except those
who have permanently ceased
operations and have certified that
fuel has been permanently
removed from the reactor vessel.

2004-07 Plugging of Safety Injection
Pump Lubrication Oil Coolers
with Lakeweed

04/07/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-06 Loss of Feedwater Isokinetic
Sampling Probes at Dresden
Units 2 and 3

03/26/2004 All holders of operating licensees
for nuclear power reactors except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-05 Spent Fuel Pool Leakage to
Onsite Groundwater

03/03/2004 All holders of operating licensees
for nuclear power reactors (except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel) and for research
and test reactors, and all holders
of fuel storage licenses and
construction permits.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE
NRC Information Notice 2004-10: Loose Parts in Steam Generators

COUNTRY PLANT AND UNIT REACTOR TYPE
US N/A PWR

INITIAL STATUS RATED POWER (MWe NET)
N/A N/A

DESIGNER 1st COMMERCIAL OPERATION
Westinghouse N/A

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission is issuing this information notice to inform addressees
about loose parts found in steam generators.
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Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.2.2       1.4                               

2. Plant Status Prior to the Event: 2.0                                              

3. Failed/Affected Systems: 3.AH                                          

4. Failed/Affected Components: 4.2.6                                          

5. Cause of the Event: 5.1.1.1    5.1.1.8                        

6. Effects on Operation: 6.9                                           

7. Characteristics of the Incident: 7.2                                                

8. Nature of Failure or Error: 8.2.1                                            

9. Nature of Recovery Actions: 9.0                                              



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

May 4, 2004

NRC INFORMATION NOTICE 2004-10: LOOSE PARTS IN STEAM GENERATORS 

Addressees:

All holders of operating licenses for pressurized-water reactors (PWRs), except those who have
permanently ceased operations and have certified that fuel has been permanently removed
from the reactor.

Purpose:

The U.S. Nuclear Regulatory Commission is issuing this information notice to inform
addressees about loose parts found in steam generators.  This notice discusses only a few
illustrative examples of loose parts found in steam generators.  The NRC anticipates that
recipients will review the information for applicability to their facilities and consider taking
actions, as appropriate, to avoid similar issues.  However, no specific action or written response
is required.

Description of Circumstances:

In its fall 2003 inspection, Exelon Generation Company found several loose parts in its
Braidwood Unit 2 steam generators.  For example, an object 3.18 cm (1.25 inch) long and
1.91 cm (0.75 inch) in diameter was discovered during a secondary-side visual inspection of
one steam generator.  Exelon then reviewed the eddy current data for the tubes surrounding
the part and in hindsight identified tube wear in one tube and a possible loose part signal in
three tubes.  The tube wear caused by the loose part measured 38 percent through-wall as
determined by a +PointTM coil.  The indication of tube wear was present in prior cycles, but was
not reported because the indication was distorted due to its location (i.e., near an expanded
preheater baffle plate support).

In another steam generator, Exelon identified a piece of weld slag measuring 2.86 cm (1.125
inches) by 2.54 cm (1 inch) by 0.89 cm (0.35 inch) on the top of the cold-leg tubesheet.  The
weld slag was originally identified during a foreign object search-and-retrieval inspection in
2002, but could not be retrieved.  No tube wear was associated with this object.  Four tubes
surrounding this object were plugged and stabilized in 2003.  In addition, Exelon found two
manufacturing fitup bars (also referred to as backing bars) measuring 2.54 cm (1 inch) by
2.54 cm (1 inch) by 7.62 cm (3 inches) on top of a preheater baffle plate.  These bars were
used to assist in the assembly of the steam generator and were welded on the bottom of
another preheater baffle plate.  These fitup bars serve no structural or operational function.  

ML041170480
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After visually identifying the presence of these fitup bars, the licensee could ascertain from
eddy current data that one of these bars had been present on the top of the preheater baffle
plate since the spring of 1990 and the other since the fall of 1994.  These bars resulted in tube
wear.
  
One bar caused two wear scars (with maximum depths of 28 percent and 21 percent
through-wall) in one tube and the other bar caused one wear scar (maximum depth of 5 percent
through-wall).  After visually identifying these fitup bars in 2003, Exelon attributed a 39-percent
through-wall volumetric indication detected in a neighboring tube in 1994 and plugged in 1997
to wear associated with the fitup bar.  These two backing bars could not be removed from the
steam generator, so Exelon plugged and stabilized all of the tubes surrounding them.  As part
of its evaluation, Exelon also assessed the potential for other fitup bars to cause tube damage
(refer to NRC Letter to Exelon Nuclear, Subject: Summary of Conference Call With Exelon
Nuclear Regarding the 2003 Steam Generator Inspections at Braidwood Unit 2, January 15,
2004, ADAMS Accession No. ML033580377).

In its fall 2003 inspection, Nuclear Management Company (NMC) reported several potential
loose part indications on the tubes in the hot leg top of the tubesheet region in the Prairie Island
Unit 2 steam generators.  These potential loose part indications were present in previous
inspections and have not resulted in any tube wear.  NMC typically performs visual inspection of
the top of the tubesheet and a search for loose parts in the annulus region of one steam
generator during each outage regardless of indications of possible loose parts.  Before
resuming plant operation, NMC evaluates and resolves possible loose part indications which
include an inspection of these indications with a rotating probe. (NRC Letter to NMC, Subject:
Prairie Island Nuclear Generating Plant, Unit 2 - Summary of Conference Call With Nuclear
Management Company, LLC Regarding the 2003 Steam Generator Inspections, November 26,
2003, ADAMS Accession No.  ML033210569). 

On June 22, 2002, Exelon shut down its Byron Unit 2 plant when the steam generator primary-
to-secondary leak rate reached a level of 284 liters (75 gallons) to 303 liters (80 gallons) per
day.  A subsequent investigation into the source of the leak identified one leaking tube.  In this
leaking tube, a volumetric flaw was identified above a cold-leg tube support near the feedwater
inlet.  Inspections performed around the leaking tube resulted in the identification of several
other flaws.  Given the nature (volumetric) and location of the signals (periphery near feedwater
inlet), the flaws were attributed to wear from a loose part; however no loose parts were
observed during the eddy current inspection.  The leaking tube and other degraded tubes were
plugged and stabilized.  In its September 2002 refueling outage inspection, Exelon performed
sludge lancing and foreign object search-and-retrieval inspections and confirmed the presence
of loose parts in the Byron Unit 2 steam generators, including the parts believed to have
resulted in the leaking tube (NRC Letter to Exelon, Subject: Byron Station, Unit 2, Summary of
Conference Calls with Exelon Generation Company Regarding Its 2002 Steam Generator Tube
Inspection Results, November 8, 2002, ADAMS Accession No. ML022950043).

On May 10, 2002, Wolf Creek Nuclear Operating Corporation detected indications of an
unusual noise coming from steam generator D followed by an alarm in the plant’s loose parts
monitoring system (NRC Memorandum, Subject: Response to Request for Information on
Loose Parts Found In the Steam Generator at Wolf Creek Generating Station, August 27, 2002,
ADAMS Accession No. ML022340708).  After a detailed evaluation of available information,
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plant management directed the shutdown of Wolf Creek on May 13, 2002, in order to identify
the source of the noise.  During its inspections, the licensee retrieved two loose parts, a guide
tube support pin nut, and a locking device from the primary side of steam generator D.  There 
were no indications within the steam generator of serious damage to the tubes, tubesheet,
welds, or divider plate.  The loose parts did not result in any primary-to-secondary tube leakage.
In the subsequent refueling outage (fall 2003), detailed inspections of steam generator D
resulted in repairs to the tube sheet and a mechanical plug.  An additional loose part from the
split pin was identified to be lodged in one of the steam generator tubes which resulted in the
plugging of that tube.  Additionally, all guide tube split pins were replaced with stainless steel
split pins.  

Discussion:

Loose parts have been found in steam generators for a number of years (refer to NRC
Information Notice 83-24, “Loose Parts In the Secondary Side of Steam Generators at
Pressurized Water Reactors,” dated April 28, 1983).  These parts may be introduced into the
steam generators from maintenance activities or degradation in primary- or secondary-system 
components.  Some of these parts have resulted in degradation of the steam generator tubes,
and in some cases have led to tube leaks.  Tube degradation may be the result of the
mechanical interaction between the loose part and the tube or may be the result of chemical
impurities (e.g., lead, chlorides) introduced into the steam generator by the part.  Licensees
have found that to ensure that loose parts do not impair tube integrity, it is important to take
measures to limit their introduction into the steam generator.  In addition, it is important to have
programs for detecting and monitoring loose parts in case loose parts are introduced into steam
generators.  Recent operating experience of most plants indicates that loose parts have not
significantly affected tube integrity; however, they have resulted in tube degradation.  Since
many licensees are beginning to extend the operating interval between tube inspections
(especially at plants with advanced tube materials), it is important to ensure that programs
continue to effectively limit the introduction of loose parts, promptly detect loose parts that do
enter, and implement appropriate corrective action upon identification of loose parts in steam
generators.

Licensees can take actions to prevent the introduction of loose parts into the steam generators. 
By preventing the introduction of loose parts into the primary and secondary system, damage
from loose parts will be avoided.  Procedures for precluding the introduction of loose parts into
the primary and secondary system typically include (a) detailed accountability for all tools and
equipment used during a maintenance operation, (b) appropriate controls on foreign objects
such as eyeglasses and film badges including barriers to keep material from dropping into a
system (e.g., feedwater), (c) cleanliness requirements, (d) accountability procedures for
components and parts removed from major components (e.g., reassembly of cut and removed
components), and (e) post-maintenance inspections.

Actions taken in response to the detection of a loose part in a steam generator vary depending
on the nature and location of the part and its effect on tube integrity.  In many cases, parts are
removed from a steam generator upon detection.  However, retrieval of a loose part is not
always practical or possible.  In these cases, an engineering evaluation will determine whether
the part will impair tube integrity if it is left in service.  This evaluation may result in preventive 
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tube plugging and stabilization of the affected and surrounding tubes or may result in other
corrective actions such as insertion of additional access points in the steam generator shell to
provide access for removing the part.

The above examples and other operating experience illustrate several important points with
respect to managing steam generator loose parts.  For example, verifying the integrity of
primary- and secondary-system components (such as support pins and fitup bars) may prevent
the introduction of loose parts into the steam generator from these sources.  Operating
experience also indicates that loose part monitoring systems may provide an early indication
that a part is in a steam generator, permitting prompt corrective action to be taken before any
significant tube damage occurs.  The importance of supplementing the steam generator tube
eddy current examinations with secondary side visual inspections is also supported by recent 
operating experience indicating that some loose parts may not be detected during the eddy
current examination.  In addition, operating experience indicates that tube damage from minor
loose parts may not always be detectable due to the presence of interfering signals.

This information notice does not require any specific action or written response.  If you have
any questions about the information in this notice, please contact one of the technical contacts
listed below or the appropriate project manager in the NRC’s Office of Nuclear Reactor
Regulation (NRR).

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contact: John Tsao, NRR Kenneth Karwoski, NRR
301-415-2702 301-415-2752
E-mail: jct@nrc.gov E-mail: kjk1@nrc.gov

Attachment:  List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-09 Corrosion of Steel

Containment and Containment
Liner

04/27/2004 All holders of operating licenses
for nuclear power reactors except
those who have permanently
ceased operation and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-08 Reactor Coolant Pressure
Boundary Leakage Attributable
to Propagation of Cracking in
Reactor Vessel Nozzle Welds

04/22/2004 All holders of operating licensees
for nuclear power boiling-water
reactors (BWRs), except those
who have permanently ceased
operations and have certified that
fuel has been permanently
removed from the reactor vessel.

2004-07 Plugging of Safety Injection
Pump Lubrication Oil Coolers
with Lakeweed

04/07/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-06 Loss of Feedwater Isokinetic
Sampling Probes at Dresden
Units 2 and 3

03/26/2004 All holders of operating licensees
for nuclear power reactors except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE
NRC Information Notice 2004-11: Cracking in Pressurizer Safety and Relief Nozzles and in Surge
Line Nozzle

COUNTRY PLANT AND UNIT REACTOR TYPE
JAPAN, US Tsuruga-2, TMI-1 PWR

INITIAL STATUS RATED POWER (MWe NET)
N/A 1160, 802

DESIGNER 1st COMMERCIAL OPERATION
Mitsubishi Heavy Industries, B&W 02/1987, 09/02/1974

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to alert
addressees to cracking and leakage indications found on pressurizer safety and relief nozzles and
in a surge line nozzle-to-safe end weld.
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Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.2.2       1.4                               

2. Plant Status Prior to the Event: 2.3.2                                         

3. Failed/Affected Systems: 3.AF                                         

4. Failed/Affected Components: 4.2.3                                          

5. Cause of the Event: 5.1.1.1                                          

6. Effects on Operation: 6.0                                           

7. Characteristics of the Incident: 7.2                                            

8. Nature of Failure or Error: 8.2.1                                            

9. Nature of Recovery Actions: 9.0                                             
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

May 6, 2004

NRC INFORMATION NOTICE 2004-11: CRACKING IN PRESSURIZER SAFETY AND
RELIEF NOZZLES AND IN SURGE LINE NOZZLE

Addressees

All holders of operating licenses or construction permits for nuclear power reactors, except
those that have permanently ceased operations and have certified that fuel has been
permanently removed from the reactor.

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to alert
addressees to cracking and leakage indications found on pressurizer safety and relief nozzles
and in a surge line nozzle-to-safe end weld.  It is expected that the recipients of this notice will
review the information for applicability to their facilities and consider actions, as appropriate, to
avoid similar problems.  However, suggestions contained in this information notice are not NRC
requirements; therefore, no specific action or written response is required.

Background

During an annual inspection in September of 2003, cracking and leakage were discovered on
pressurizer safety and relief nozzles in Tsuruga Power Plant, Unit 2 (Tsuruga 2), in Japan. 
Tsuruga 2 is a four-loop pressurized water reactor (PWR) unit (similar to the PWRs in the U.S). 
Tsuruga 2, which started commercial operation in February 1987, was designed and fabricated
by Mitsubishi Heavy Industries.  Full power for Tsuruga 2 is 1160 MWe.  At 100% power, the
average primary coolant temperature is 289 �C (552 �F) in the cold leg and 322 �C (612 �F) in
the hot leg.

During a refueling outage in October 2003, an indication was detected in a surge line nozzle-to-
safe end dissimilar metal weld at Three Mile Island, Unit 1 (TMI-1).  TMI-1 is a Babcock and
Wilcox pressurized water reactor which started commercial operation in September 1974.

Description of Circumstances

Tsuruga 2

Tsuruga 2 was in its 13th annual inspection, which started in September of 2003.  During a
visual inspection of the pressurizer safety and relief nozzles with insulation removed, boric acid
deposits were found on the pressurizer relief nozzle.  Subsequent ultrasonic testing performed
on the pressurizer safety and relief nozzles revealed linear indications in the nozzle-to-safe-end
weld metal on the relief nozzle and on safety nozzle A, one of the three safety nozzles 
(Figure 1). 
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Each nozzle consists of a safe end made of Type 316 stainless steel and a nozzle end made of
a low-alloy steel, similar to Type 508 ferritic steel typically used in the same nozzles for U. S.
plants (Figures 2 and 3).  The safety and relief nozzles are the same size, about 190 mm
(7.5 inches) outside diameter and about 130 mm (5.1 inches) inside diameter.  Weld butter with
Alloy 132 (which has properties similar to Alloy 182) was initially applied to each of the nozzles. 
The component was stress-relieved.  Then a safe end was welded to each nozzle with
Alloy 132.  The weld is approximately 40 mm (1.6 inches) in width.   

Plant personnel found that a repair was made to the nozzle-to-safe-end weld on safety 
nozzle A.

Figure 1.Top View of Reactor Pressurizer (Courtesy of Japan Atomic Power)

Figure 2.Nozzle Configuration (Courtesy of Japan Atomic Power)
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All of the flaws found were axially oriented and located in the welds, that is, the flaws did not
extend into the base metal.  The 0� location of each nozzle is the point of the nozzle closest to
the centerline axis of the pressurizer cylinder, marked by the spray line nozzle in Figure 1.  On
safety nozzle A, two indications with a maximum length of 24 mm (0.9 inches) were found at the
35� - 45� location.  On the relief nozzle, two indications with a maximum length of 35 mm
(1.4 inches) were found at the 90� location, and one indication with a maximum length of
34 mm (1.3 inches) was found at the 315� location.

The samples removed for destructive examinations contained the entire weld and a portion of
the base metal on each side of the weld. 

Radiography was performed on the severed pieces, confirming the linear flaws.  Metallurgical
failure analysis was performed on these samples.  The results showed that the cracks initiated
from the inside diameter surface, were axially oriented and were intergranular or interdendritic
in nature.  A through-wall crack was confirmed at the 90� location in the weld on the relief
nozzle.  The conclusion of the metallurgical analysis was that the nozzle failures were caused
by primary water stress corrosion cracking (PWSCC) in the nozzle weld. 

Personnel at the plant stated that visual inspections, with insulation removed, were performed
on the pressurizer nozzles during the 1st, 2nd, 9th, and 10th annual inspections.  Ultrasonic testing
(normal beam method using 0� angle wave, straight beam) and dye penetrant testing were 

Figure 3.Nozzle Materials (Courtesy of Japan Atomic Power)
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performed during the 9th refueling outage in early 1998, and during the 10th refueling outage in
late 1999.  Plant personnel stated that no indications were detected during the previous
inspections.

TMI-1

During refueling outage 15 in October 2003, an indication was detected in a surge line nozzle-
to-safe end dissimilar metal weld at TMI-1.  The nozzle is a 25.4 cm (10-inch) diameter,
schedule 140, American Society for Testing and Materials (ASTM) A-105, Grade 2, carbon
steel product with an Alloy 82/182 filler metal butter and welded with Alloy 82/182 filler metal to
an ASTM A-336 Class F8M forged stainless steel safe end. The surge line nozzle is connected
to the steam generator “A” hot leg of the primary coolant loop and normally is operating at 
317 �C (602 �F). 

TMI-1 was performing planned manual ultrasonic testing (UT) of the surge line nozzle-to-safe
end weld and found an axial indication in the weld material.  During subsequent UT
examinations, the licensee characterized the indication as spanning the width of the weld on the
inside surface and extending 12 mm (0.48 inches) into the weld.

The indication was confined in the Alloy 82/182 weld material and stopped at the base metal
interface on either side of the weld.  The indication was in a region that was repaired during
original fabrication.  Based on the location, acoustic response, and operating temperature,
TMI-1 concluded that the indication was due to PWSCC.

TMI-1 performed a full structural weld overlay repair to maintain weld integrity.  The overlay was
installed using an machine tungsten arc welding, temper bead process and Alloy 52 filler
material.     

Discussion

It is well known that Alloy 600/82/182 materials are susceptible to PWSCC.  A pressurizer relief
nozzle leak was detected at Palisades in 1993.  The leak was attributed to PWSCC in the Alloy
82/182 nozzle weld.  PWSCC in nozzles of the same materials in the reactor coolant
environment was also reported in recent years.  For example, cracking and leakage were
discovered in the reactor vessel hot-leg nozzle weld at V. C. Summer during a refueling outage
in October 2000.  Metallurgical examinations revealed both axial and circumferential cracks in
the nozzle weld.  The root cause was attributed to PWSCC of the Alloy 82/182 weld.  Axial
cracks caused by PWSCC were also detected in hot-leg nozzle welds at Ringhals Unit 3 in
1999 and at Ringhals Unit 4 in the fall of 2000 during outage inspections.  

Based on currently available information, the NRC believes that the degradation that occurred
at Tsuruga 2 and TMI-1 is relevant to PWR facilities.  The NRC has issued a number of generic
communications and an order over the past 2 years related to PWSCC in the reactor coolant
system of PWRs.  The NRC staff continues to evaluate the adequacy of inspections to assure
that reactor coolant pressure boundary integrity is maintained at each facility.  
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This information notice requires no specific action or written response.  If you have any
questions about the information in this notice, please contact one of the technical contacts
listed below or the appropriate Office of Nuclear Reactor Regulation (NRR) project manager.

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contacts: Bart Fu, NRR
(301) 415-2467
E-mail: zbf@nrc.gov

Attachment:  List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES

_____________________________________________________________________________________
Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-10 Loose Parts in Steam

Generators
05/04/2004 All holders of operating licenses

for pressurized-water reactors
(PWRs), except those who have
permanently ceased operations
and have certified that fuel has
been permanently removed from
the reactor.

2004-09 Corrosion of Steel
Containment and Containment
Liner

04/27/2004 All holders of operating licenses
for nuclear power reactors except
those who have permanently
ceased operation and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-08 Reactor Coolant Pressure
Boundary Leakage Attributable
to Propagation of Cracking in
Reactor Vessel Nozzle Welds

04/22/2004 All holders of operating licensees
for nuclear power boiling-water
reactors (BWRs), except those
who have permanently ceased
operations and have certified that
fuel has been permanently
removed from the reactor vessel.

2004-07 Plugging of Safety Injection
Pump Lubrication Oil Coolers
with Lakeweed

04/07/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those who have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor vessel.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE 11/2000 DATE RECEIVED

EVENT TITLE
NRC Information Notice 2004-12: Spent Fuel Road Accountability

COUNTRY PLANT AND UNIT REACTOR TYPE
US Millstone 1, Vermont Yankee BWR

INITIAL STATUS RATED POWER (MWe NET)
N/A N/A, 510

DESIGNER 1st COMMERCIAL OPERATION
GE N/A, 11/30/1972

_______________________________________________________
ABSTRACT

The U. S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees of issues at two reactor facilities regarding the effectiveness of the material control and
accounting (MC&A) program.
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Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.4            1.6                               

2. Plant Status Prior to the Event: 2.0                                              

3. Failed/Affected Systems: 3.Z                                               

4. Failed/Affected Components: 4.0                                              

5. Cause of the Event: 5.4.16    5.5.7                            

6. Effects on Operation: 6.0                                           

7. Characteristics of the Incident: 7.0                                               

8. Nature of Failure or Error: 8.1                                               

9. Nature of Recovery Actions: 9.3                                               



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC 20555-0001

June 25, 2004

NRC INFORMATION NOTICE 2004-12: SPENT FUEL ROD ACCOUNTABILITY

Addressees:

All holders of operating licenses for nuclear power reactors, research and test reactors,
decommissioned sites storing spent fuel in a pool, and wet spent fuel storage sites.

Purpose:

The U. S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees of issues at two reactor facilities regarding the effectiveness of the material control
and accounting (MC&A) program.  It is expected that recipients will review the information for
applicability to their facilities and consider actions, as appropriate, to avoid similar problems with
their spent fuel inventories.  However, suggestions contained in this information notice are not
NRC requirements; therefore, no specific action or written response is required.

Description of Circumstances:

In November 2000, Northeast Nuclear Energy Company (NNECO), the licensee at the time for
Millstone Unit 1, informed the NRC that two full-length irradiated fuel rods were not in the
locations specified in the special nuclear material (SNM) accounting records.  The two rods had
been separated from their fuel assembly when it was disassembled in 1972 for inspection, and
had been placed in a container for individual fuel rods in the spent fuel pool (SFP).  Records
dated 1979 and 1980 show the fuel rods in the container in the SFP.  However, SFP records
after 1980 do not show either the fuel rods or the container.  The records do not indicate what
happened to these rods.  Investigations by the licensee centered on significant SFP activities
between 1980 and 1992 that were potentially related to the missing fuel rods, including two
reracks entailing the physical modification of the racks to accommodate more fuel assemblies,
and several shipments to facilities licensed to receive irradiated nonfuel components.  

On November 26, 2003, the NRC issued Temporary Instruction (TI) 2515/154, based on
lessons learned from the above mentioned event at Millstone Unit 1.  The TI requires resident
inspectors (RIs) to review operating and decommissioned power reactor licensee MC&A
programs.  The RIs at Vermont Yankee performed the TI in March 2004.  The inspectors
reviewed whether Entergy, the Vermont Yankee licensee, had written procedures for the control
of material in the SFP and had implemented them properly, and whether the licensee had
performed an annual physical inventory of items in the SFP, including a visual check to
determine if all locations identified on inventory maps actually held rods as indicated.  

ML041530106
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On April 20, 2004, in response to the inspectors’ concerns with the effectiveness of the SFP
inventory methods, Entergy performed a detailed look for two spent fuel rod pieces and found 
that they were not in their documented locations in the SFP.  The two pieces [one about 
9 inches long and the other 17.75 inches long (Licensee Event Report 50-271/2004-002, dated
June 17, 2004) had been generated during a fuel assembly reconstitution effort in 1979. 
According to documents prepared at that time, they had been placed in a 5-gallon stainless
steel container, with no top, for storage on the bottom of the SFP.  The 5-gallon container had
been fitted with two vertical stainless steel pipes designed to hold rod pieces.  

Entergy’s inventory procedures allowed the pieces to be carried on inventory without a visual
confirmation as long as the container in which they had been placed was sealed using a
“tamper-safe” locking device to assure that the pieces had not been removed.  Because the
container was not sealed with a tamper-safe device, visual confirmation was required. The
inspectors found that instead of visually confirming that the two fuel rod pieces were in the
container, Entergy personnel had verified only that the container remained upright and in place
at the bottom of the SFP. 

Discussion:

The licensee’s final report for Millstone Unit 1 (ADAMS Accession No. ML012850396) indicated
that the investigation was unable to conclusively establish the location of the two spent fuel
rods.  The report stated that the spent fuel rods were in one of four locations: (i) the Millstone
Unit 1 SFP, (ii) GE’s Vallecitos Nuclear Center in Pleasanton, CA, (iii) the low-level radioactive
waste disposal facility in Barnwell, SC, or (iv) the low-level radioactive waste disposal facility in
Richland, WA.  

The NRC inspection report for the special inspection (ADAMS Accession No. ML020580132)
indicated that the NRC agreed with the licensee’s conclusions iii and iv that the missing fuel
rods were very likely in a licensed low-level radioactive waste disposal facility.  The most likely
explanation was that the rods were inadvertently shipped to Barnwell in 1988, as part of a Class
C low-level waste shipment.  The conclusion of the NRC safety analyses of this incident
(ADAMS Accession No. ML041060691) was that if the two fuel rods were at either low-level
radioactive waste site, the safety and health impact would be minimal to both the present
workers and future generations of the public.  Enforcement action was taken on June 25, 2002,
which resulted in a Severity Level II violation and a $288,000 civil penalty.

Currently, Entergy has assembled an investigation team, established a charter, performed
camera-aided visual inspections of the SFP, and begun detailed reviews of the SNM
inventory/accountability records and interviews of personnel in an attempt to locate the two
missing fuel rod pieces.

The NRC is conducting a special inspection of Entergy’s actions.  The NRC has coordinated
with the State of Vermont regarding the State’s observation of the inspection, and is keeping
other potentially affected States informed.  The inspection includes oversight of Entergy’s
investigation, an audit of records related to SFP activities, and an evaluation of the root causes
of the issue.
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At both Millstone Unit 1 and Vermont Yankee, the separated fuel rods or pieces were stored in
special containers outside of the spent fuel racks in the spent fuel pool.  Storage outside of the
racks may have contributed to the discrepancies in positive control on the location of the spent
fuel.

This information notice requires no specific action or written response.  If you have any
questions about the information in this notice, please contact one of the technical contacts
listed below or the appropriate Office of Nuclear Reactor Regulation (NRR) project manager.

/RA/
William D. Beckner, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contact: Todd Jackson, Region I Martha Williams, NSIR
610-337-5308 301-415-7878
E-mail: tjj@nrc.gov E-mail: msw2@nrc.gov

Attachment:List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES_____________________________________________________________________________________

Information Date of 
Notice No.          Subject Issuance Issued to_____________________________________________________________________________________
2004-11 Cracking in Pressurizer Safety

and Relief Nozzles and in
Surge Line Nozzle

05/06/2004 All holders of operating licenses
or construction permits for
nuclear power reactors, except
those that have permanently
ceased operations and have
certified that fuel has been
permanently removed from the
reactor.

2004-10 Loose Parts in Steam
Generators

05/04/2004 All holders of operating licenses
for pressurized-water reactors
(PWRs), except those who have
permanently ceased operations
and have certified that fuel has
been permanently removed from
the reactor.

2004-09 Corrosion of Steel
Containment and Containment
Liner

04/27/2004 All holders of operating licenses
for nuclear power reactors except
those who have permanently
ceased operation and have
certified that fuel has been
permanently removed from the
reactor vessel.

2004-08 Reactor Coolant Pressure
Boundary Leakage Attributable
to Propagation of Cracking in
Reactor Vessel Nozzle Welds

04/22/2004 All holders of operating licensees
for nuclear power boiling-water
reactors (BWRs), except those
who have permanently ceased
operations and have certified that
fuel has been permanently
removed from the reactor vessel.

Note: NRC generic communications may be received in electronic format shortly after they are
issued by subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname



INCIDENT REPORTING SYSTEM

_______________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE
NRC Bulletin 2004-01: Inspection of Alloy 82/182/600 Materials Used in the Fabrication of
Pressurizer Penetrations and Steam Space Piping Connections at Pressurized-Water Reactors

COUNTRY PLANT AND UNIT REACTOR TYPE
US N/A PWR

INITIAL STATUS RATED POWER (MWe NET)
N/A N/A

DESIGNER 1st COMMERCIAL OPERATION
N/A N/A

_______________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this bulletin to advise PWR licensees
that current methods of inspecting Alloy 82/182/600 materials used in the fabrication of pressurizer
penetrations and steam space piping connections may need to be supplemented with additional
measures to detect and adequately characterize flaws due to primary water stress corrosion
cracking (PWSCC).
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Please refer to the dictionary of codes corresponding to each of the sections below
and to the coding guidelines manual.
_______________________________________________________

1. Reporting Categories: 1.2.2       1.4                               

2. Plant Status Prior to the Event: 2.0                                             

3. Failed/Affected Systems: 3.AF                                                     
                      

4. Failed/Affected Components: 4.2.3      4.2.9                            

5. Cause of the Event: 5.1.1.1                                      

6. Effects on Operation: 6.0                                                     
                       

7. Characteristics of the Incident: 7.2                                                     
                         

8. Nature of Failure or Error: 8.3                                                        
                       

9. Nature of Recovery Actions: 9.0                                                         
                       



OMB Control No.: 3150-0012 

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC  20555

May 28, 2004

NRC BULLETIN 2004-01: INSPECTION OF ALLOY 82/182/600 MATERIALS USED 
IN THE FABRICATION OF PRESSURIZER PENETRATIONS
AND STEAM SPACE PIPING CONNECTIONS AT
PRESSURIZED-WATER REACTORS

Addressees

All holders of operating licenses for pressurized-water nuclear power reactors (PWRs), except
those who have permanently ceased operations and have certified that fuel has been
permanently removed from the reactor pressure vessel (RPV).

All other holders of operating licenses for nuclear power plants will receive a copy of this bulletin
for information.

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this bulletin to:

(2) advise PWR licensees that current methods of inspecting Alloy 82/182/600
materials used in the fabrication of pressurizer penetrations and steam space
piping connections may need to be supplemented with additional measures to
detect and adequately characterize flaws due to primary water stress corrosion
cracking (PWSCC),

(3) request PWR addressees to provide the NRC with information related to the
materials from which the pressurizer penetrations and steam space piping
connections at their facilities were fabricated,

(4) request PWR licensees to provide the NRC with information related to the
inspections that have been and those that will be performed to ensure that
degradation of Alloy 82/182/600 materials used in the fabrication of pressurizer
penetrations and steam space piping connections will be identified, adequately
characterized, and repaired, and

(4) require PWR addresses to provide a written response to the NRC in accordance
with the provisions of Section 50.54(f) of Title 10 of the Code of Federal
Regulations (10 CFR 50.54(f)).

ML041480034
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Background

Typical PWR pressurizers may have multiple penetrations and/or steam space piping
connections which were fabricated using Alloy 600 base materials and/or Alloy 82/182 weld
materials.  Such penetrations may include, but are not limited to, pressurizer heater
penetrations (including the “heater bundle” design used at Babcock and Wilcox-designed
(B&W-designed) PWRs) and instrument line penetrations.  

Steam space piping connections may include, but are not limited to, full penetration butt welds
connecting power-operated relief valves, safety valves, spray lines, and vent lines to the steam
space of the pressurizer.  It should be noted that pressurizer surge line welds are not intended
to be within the scope of this bulletin.  The NRC staff is considering separately whether any
additional action or information is required to address piping butt welds in the pressurizer surge
line and throughout the rest of the reactor coolant system. 

Operating experience has demonstrated that Alloy 82/182/600 materials exposed to primary
coolant water (or steam) at the normal operating conditions of PWR plants have cracked due to
PWSCC.  The NRC has previously issued generic communications regarding the emergence of
this phenomena, and its consequential effects, in other areas of PWR primary systems.  NRC
Bulletin 2001-01, “Circumferential Cracking of Reactor Pressure Vessel Head Penetration
Nozzles,” addressed PWSCC of control rod drive mechanism penetrations and other
penetrations in the RPV upper heads of PWRs.  NRC Bulletin 2002-01, “Reactor Pressure
Vessel Head Degradation and Reactor Coolant Pressure Boundary Integrity,” addressed the
issue of boric acid corrosion of low alloy steel components as a result of leakage through
PWSCC-induced flaws in the reactor coolant pressure boundary (RCPB).  NRC
Bulletin 2002-02, “Reactor Pressure Vessel Head and Vessel Head Penetration Nozzle
Inspection Programs,” followed up on NRC staff concerns regarding the adequacy of visual
examinations as a primary inspection method for the RPV upper head and RPV upper head
penetrations.  Finally, NRC Bulletin 2003-02, “Leakage From Reactor Pressure Vessel Lower
Head Penetrations and Reactor Coolant Pressure Boundary Integrity,” addressed the potential
for PWSCC of RPV bottom mounted instrumentation nozzles.

Operating experience, both domestic and foreign, has demonstrated that Alloy 82/182/600
materials connected to a PWR’s pressurizer may be particularly susceptible to PWSCC.  Since
the late 1980's, approximately 50 Alloy 600 pressurizer heater sleeves at Combustion
Engineering-designed (CE-designed) facilities in the United States have shown evidence of
RCPB leakage which has been attributed to PWSCC.  The most recent events of this type
occurred at Millstone, Unit 2, and Waterford, Unit 3, in October 2003, and at Palo Verde, Unit 3,
in February 2004.  All available evidence from finite element modeling studies and limited
nondestructive evaluation (NDE) has suggested that these leakage events were the result of
axially-oriented PWSCC of the pressure boundary portion of these heater sleeves.  However, 
NDE results from Palo Verde, Unit 2's fall 2003 refueling outage, on heater sleeves which had
not shown evidence of leakage have demonstrated that circumferentially-oriented PWSCC can
occur in the non-pressure boundary portion (i.e., above the J-groove attachment weld) of these
components.  Cracking in a TMI-1 diaphragm plate was attributed to PWSCC in the heat
affected zone of the seal weld.  Boric acid corrosion of the low alloy steel strongback was also
observed to have resulted from the leakage.
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Small diameter Alloy 82/182 instrument line penetrations have also shown evidence of PWSCC
at many PWR facilities since the 1980's.  For example, in October 2003, the Crystal River,
Unit 3, licensee reported RCPB leakage from three pressurizer upper level instrument tap
nozzles, which are exposed to the steam space in the pressurizer.  The leakage was attributed
to PWSCC of Alloy 82/182/600 material from which the connections were constructed.

Finally, inspection results from September 2003 at Tsuruga, Unit 2, in Japan are relevant with
respect to PWSCC in larger diameter, butt welded lines connected to the steam space of the
pressurizer.  Evidence of boron deposits on the surface of a pressurizer relief valve nozzle
(inside diameter 130 mm, or approximately 5 inches) led to the discovery of five axially-oriented
flaws in the nickel-based alloy weld material used in the fabrication of the nozzle-to-safe end
weld.  Subsequent NDE performed on a safety valve nozzle of similar diameter resulted in the
discovery of two additional flaws in its nozzle-to-safe end weld.  Fractographic analysis of the
flaw surfaces confirmed PWSCC as the mechanism for flaw initiation and growth.  This event at
Tsuruga, Unit 2 was similar to an event at Palisades in 1993 where leakage was observed and
attributed to a circumferentially-oriented PWSCC flaw in a line leading to the unit’s power-
operated relief valves.

The occurrence of PWSCC in Alloy 82/182/600 materials used in the fabrication of pressurizer
penetrations and steam space piping connections is not surprising.  The initiation and growth of
PWSCC flaws is known to be strongly dependent on the temperature of the primary system
water to which the Alloy 82/182/600 materials are exposed.  Given the fact that at the
pressurizer the reactor coolant system environment attains a temperature of about 650�F
(343 �C), PWSCC should be expected to occur in these materials and an effective degradation
management program is warranted.

Discussion

The pressurizer and its penetrations and connections are an integral part of the RCPB, and
their integrity is important to the safe operation of the plant.  Since the onset of PWSCC in
Alloy 82/182/600 materials used in the fabrication of pressurizer penetrations in the late 1980s,
inspection programs have been based on the identification of RCPB leakage and the repair of
leaking penetrations.  The acceptability of such a degradation management program has been,
in large part, predicated on the assumption that PWSCC in the RCPB at these locations will
always be axially-oriented, limited in extent, and readily detectable through visual inspections
and/or on-line leakage monitoring systems inside containment.

The recent evidence of circumferential cracking of the non-pressure boundary portion of
pressurizer heater sleeves at Palo Verde, Unit 2, challenges this assumption.  Based upon NRC
experience with the evolution of PWSCC degradation in other parts of the RCPB (e.g., RPV
upper head penetrations), evidence of circumferential PWSCC at a given RCPB location has
usually been observed after axial PWSCC at that location was discovered.  The experience with
Alloy 82/182/600 pressurizer heater sleeves in CE-designed facilities through the fall 2003
inspections at Palo Verde, Unit 2, appears to substantiate that a similar trend may be evident at
these locations.
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This experience indicates that there is an increasing potential for the onset of circumferential
cracking of the RCPB portion of Alloy 82/182/600 materials used in the fabrication of
pressurizer penetrations and steam space piping connections.  The NRC is also concerned
about the ability of existing licensee degradation management programs to identify the onset of
circumferential RCPB cracking at these locations in an effective and timely manner.  The
identification of the onset of circumferential PWSCC in Alloy 82/182/600 materials exposed to
the high temperature pressurizer environment at a given facility is critical, due to the potential
for initiation and growth of PWSCC flaws and the potential for circumferential cracking to result
in abnormal leakage, rapidly propagating failure, and/or gross rupture of the RCPB.

The small amount of leakage from the cracks that have been discovered to date in
Alloy 82/182/600 pressurizer penetrations and steam space piping connections does not
represent an immediate safety problem.  Safety systems included in plant designs and required
to be available during plant operation would be able to mitigate the effects of even more
significant leaks, up to and including the gross rupture of the largest piping connection to the
pressurizer shell.  However, to maintain the overall defense-in-depth philosophy incorporated
into the design and operation of nuclear power plants, licensees should take appropriate
actions to ensure that the integrity of pressurizer penetrations and steam space piping
connections is maintained and the potential for challenging facility safety systems is minimized.

The NRC staff believes that it is appropriate for licensees to assess their current inspection
practices to ensure that the integrity of pressurizer penetrations and steam space piping
connections is being maintained.  Inspections capable of detecting through-wall leakage from
any pressurizer penetration or steam space piping connection, beginning at the next refueling
outage, would provide confidence in the integrity of the locations.  If visual inspections are
performed to detect evidence of possible leakage, a bare metal examination of 100 percent of
the circumference of each Alloy 82/182/600 pressurizer penetration and steam space piping
connection would be effective at finding leakage due to PWSCC flaws and acceptable to the
NRC staff.

The industry’s Materials Reliability Program (MRP) has recommended that PWR licensees 
perform bare metal visual inspections of all Alloy 82/182/600 primary system pressure boundary
locations normally operated at greater than or equal to 350�F within a facility’s next two
refueling outages, unless an equivalent inspection was performed during the facility’s most
recent refueling outage.  This recommendation would be applicable to all Alloy 82/182/600
pressurizer penetrations and steam space piping connections.  This recommendation was 
included in a letter from Leslie Hartz, Chair, MRP Senior Representatives, dated January 20,
2004, [ADAMS Accession# ML040360483] to all PWR licensees. 

The MRP is an industry program, coordinated by the Electric Power Research Institute (EPRI),
to address materials-related issues associated with PWRs.  In addition, recommendations
regarding the inspection of the CE-designed fleet’s pressurizer heater sleeves were provided by
the Westinghouse Owners Group (WOG) [ADAMS Accession# ML040480309].  The WOG
recommended that licensees of CE-designed facilities should, at each refueling outage:
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(1) perform a bare metal visual inspection of 100 percent of all pressurizer heater
sleeve locations in such a way that visual access to the bare metal 360 degrees
around each sleeve can be attained,

(2) perform NDE capable of characterizing crack orientation of all sleeves for which
visual inspection shows evidence of leakage.  The NDE of each leaking sleeve
will be performed prior to repair of the sleeve, and

(3) if the NDE defines the flaw as potential circumferential cracking below the sleeve
attachment weld, the NRC will be notified immediately and an appropriate
inspection plan developed.  The plan will define additional sleeves to be
inspected by NDE sufficient to determine the extent of condition commensurate
with the characterization of the flaw.

The NRC staff has reviewed the recommendations made by the WOG in its January 30, 2004,
letter and finds that, with minor modifications, it would constitute an effective degradation
management program for all Alloy 82/182/600 covered under the scope of this bulletin based on
our current state of knowledge.  The use of bare metal visual examinations is warranted given
that significant PWSCC flaws may only produce small amounts of boric acid deposits that may
not be visible unless a 100 percent bare metal visual inspection is conducted.  As a modification
of item (3) above, the NRC staff believes that the topic of NDE scope expansion should be
discussed with the NRC staff if circumferential PWSCC is observed in either the pressure
boundary or non-pressure boundary portions of any locations covered under the scope of this
bulletin to ensure that the licensee has performed an adequate extent-of-condition evaluation. 
A facility which has seen evidence of non-pressure boundary circumferential PWSCC may be
more susceptible to circumferential PWSCC of the pressure boundary in “like locations” (those
similar in design, function, fabrication, etc.) and thus may need to perform additional NDE to
verify that like locations within the pressurizer boundary retain adequate structural integrity
before returning the unit to power operation.  A licensee who does not intend to perform
additional NDE upon the identification of non-pressure boundary circumferential PWSCC
should be prepared to provide a technical basis to explain why the observation of non-pressure
boundary circumferential PWSCC is not a relevant indication with respect to the potential for
pressure boundary circumferential PWSCC in other like locations within the boundary of its
pressurizer.

The NRC staff is working with the industry and other stakeholders to revise the American
Society of Mechanical Engineers (ASME) Code and NRC regulations to address inspection of
RCPB locations susceptible to cracking, including pressurizer penetrations and steam space
piping connections.  The NRC has posted and will continue to post information about this
subject on its Web site (http://www.nrc.gov/reactors/operating/ops-experience/pressure-
boundary-integrity/pressurizer-issues/index.html).

Applicable Regulatory Requirements

Several provisions of the NRC regulations and plant operating licenses (addressed in plant
technical specifications (TSs)) pertain to RCPB integrity and the issues addressed by this
bulletin.  The general design criteria (GDC) for nuclear power plants (Appendix A to 10 CFR
Part 50), or, as appropriate, similar requirements in the licensing basis for a reactor facility, the 
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requirements of 10 CFR 50.55a, and the quality assurance criteria of Appendix B to 10 CFR 
Part 50, provide the bases and requirements for NRC staff assessment of the potential for, and
consequences of, degradation of the RCPB.

The applicable GDCs include GDC 14 (Reactor coolant pressure boundary), GDC 31 (Fracture
prevention of reactor coolant pressure boundary), and GDC 32 (Inspection of reactor coolant
pressure boundary).  GDC 14 specifies that the RCPB be designed, fabricated, erected, and
tested so as to have an extremely low probability of abnormal leakage, of rapidly propagating
failure, and of gross rupture.  GDC 31 specifies that the probability of rapidly propagating
fracture of the RCPB be minimized.  GDC 32 specifies that components which are part of the
RCPB have the capability of being periodically inspected to assess their structural and leaktight
integrity.

NRC regulations at 10 CFR 50.55a state that ASME Code Class 1 components (which include
the RCPB) must meet the requirements of Section XI of the ASME Code.  Various portions of
the ASME Code address RCPB inspection.  For example, Table IWB-2500-1 of Section XI of
the ASME Code provides examination requirements during system leakage testing of all
pressure-retaining components of the RCPB and references IWB-3522 for acceptance
standards.  IWB-3522.1(c) and (e) specify that conditions requiring correction include the
detection of leakage from insulated components and discoloration or accumulated residues on
the surfaces of components, insulation, or floor areas that may be evidence of borated water 
leakage, with leakage defined as the through-wall leakage that penetrates the pressure
retaining membrane.  Therefore, 10 CFR 50.55a, by reference to the ASME Code, does not
permit through-wall degradation of pressurizer penetrations and steam space piping
connections.  For through-wall leakage identified by visual examinations in accordance with the
ASME Code, acceptance standards for the identified degradation are provided in IWB-3142. 
Specifically, supplemental examination (by surface or volumetric examination), corrective
measures or repairs, analytical evaluation, and replacement provide methods for determining
the acceptability of degraded components.

Criterion V (Instructions, Procedures, and Drawings) of Appendix B to 10 CFR Part 50 states
that activities affecting quality shall be prescribed by documented instructions, procedures, or
drawings of a type appropriate to the circumstances and shall be accomplished in accordance
with these instructions, procedures, or drawings.  Criterion V further states that instructions,
procedures, or drawings shall include appropriate quantitative or qualitative acceptance criteria
for determining that important activities have been satisfactorily accomplished.  Visual and
volumetric examinations of the RCPB are activities that should be documented in accordance
with these requirements.

Criterion IX (Control of Special Processes) of Appendix B to 10 CFR Part 50 states that special
processes, including nondestructive testing, shall be controlled and accomplished by qualified
personnel using qualified procedures in accordance with applicable codes, standards,
specifications, criteria, and other special requirements.

Criterion XVI (Corrective Action) of Appendix B to 10 CFR Part 50 states that measures shall be
established to assure that conditions adverse to quality are promptly identified and corrected.
For significant conditions adverse to quality, the measures taken shall include root cause
determination and corrective action to preclude repetition of the adverse conditions.
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For degradation of the RCPB, the root cause determination is important for understanding the
nature of the degradation present and the required actions to mitigate future degradation. 
These actions could include proactive inspections and repair of potentially degraded portions of
the RCPB. 

Plant TSs pertain to this issue insofar as they do not allow operation with known through-wall
reactor coolant system pressure boundary leakage.

Requested Information

(1) All subject PWR licensees are requested to provide the following information
within 60 days of the date of this bulletin.  

1. A description of the pressurizer penetrations and steam space piping
connections at your plant.  At a minimum, this description should include
materials of construction (e.g., stainless steel piping and/or weld metal,
Alloy 600 piping/sleeves, Alloy 82/182 weld metal or buttering, etc.), joint
design (e.g., partial penetration welds, full penetration welds, bolted
connections, etc.), and, in the case of welded joints, whether or not the
weld was stress-relieved prior to being put into service.  Additional
information relevant with respect to determining the susceptibility of your
plant’s pressurizer penetrations and steam space piping connections to
PWSCC should also be included.

(b) A description of the inspection program for Alloy 82/182/600 pressurizer
penetrations and steam space piping connections that has been
implemented at your plant.  The description should include when the
inspections were performed; the areas, penetrations and steam space
piping connections inspected; the extent (percentage) of coverage
achieved for each location which was inspected; the inspection methods
used; the process used to resolve any inspection findings; the quality of
the documentation of the inspections (e.g., written report, video record,
photographs); and, the basis for concluding that your plant satisfies
applicable regulatory requirements related to the integrity of pressurizer
penetrations and steam space piping connections.  If leaking pressurizer
penetrations or steam space piping connections were found, indicate
what followup NDE was performed to characterize flaws in the leaking
penetrations.

(c) A description of the Alloy 82/182/600 pressurizer penetration and steam
space piping connection inspection program that will be implemented at
your plant during the next and subsequent refueling outages.  The
description should include the areas, penetrations and steam space 
piping connections to be inspected; the extent (percentage) of coverage
to be achieved for each location; inspection methods to be used;
qualification standards for the inspection methods and personnel; the
process used to resolve any inspection indications; the inspection
documentation to be generated; and the basis for concluding that your
plant will satisfy applicable regulatory requirements related to the
structural and leakage integrity of pressurizer penetrations and steam
space piping connections.  If leaking pressurizer penetrations or steam
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space piping connections are found, indicate what followup NDE will be
performed to characterize flaws in the leaking penetrations.  Provide your
plans for expansion of the scope of NDE to be performed if
circumferential flaws are found in any portion of the leaking pressurizer
penetrations or steam space piping connections.

4. In light of the information discussed in this bulletin and your
understanding of the relevance of recent industry operating experience to
your facility, explain why the inspection program identified in your
response to item (1)(c) above is adequate for the purpose of maintaining
the integrity of your facility’s RCPB and for meeting all applicable
regulatory requirements which pertain to your facility.

(2) Within 60 days of plant restart following the next inspection of the
Alloy 82/182/600 pressurizer penetrations and steam space piping connections,
the subject PWR licensees should either:

(a) submit to the NRC a statement indicating that the inspections described
in the licensee’s response to item (1)(c) of this bulletin were completed
and a description of the as-found condition of the pressurizer shell, any
findings of relevant indications of through-wall leakage, followup NDE
performed to characterize flaws in leaking penetrations or steam space
piping connections, a summary of all relevant indications found by NDE,
a summary of the disposition of any findings of boric acid, and any
corrective actions taken and/or repairs made as a result of the indications
found,

or

(b) if the licensee was unable to complete the inspections described in
response to item (1)(c) of this bulletin, submit to the NRC a summary of
the inspections performed, the extent of the inspections, the methods
used, a description of the as-found condition of the pressurizer shell, any
findings of relevant indications of through-wall leakage, followup NDE
performed to characterize flaws in leaking penetrations or steam space
piping connections, a summary of all relevant indications found by NDE,
a summary of the disposition of any findings of boric acid, and any
corrective actions taken and/or repairs made as a result of the indications
found.  In addition, supplement the answer which you provided to
item (1)(d) above to explain why the inspections that you completed were
adequate for the purpose of maintaining the integrity of your facility’s
RCPB and for meeting all applicable regulatory requirements which
pertain to your facility.

For lines attached directly to the pressurizer, with the exception of the surge line, the
information requested in (1) and (2) above should be provided for any locations,
including those remote from the pressurizer shell, which contain Alloy 82/182/600
materials which are exposed to conditions similar to those of the pressurizer
environment.
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Required Response

In accordance with 10 CFR 50.54(f), the subject PWR addressees are required to submit a
written response to this bulletin.  This information is sought to verify licensees’ compliance with
the current licensing basis for the subject PWR addressees.  
The addressees have two options: 

(1) addressees may choose to submit written responses providing the information
requested above within the requested time periods, or

(2) addressees who choose not to provide the information requested or cannot meet
the requested completion dates are required to submit written responses within
15 days of the date of this bulletin.  The responses must address any alternative
course of action proposed, including the basis for the acceptability of the
proposed alternative course of action.

The required written responses should be addressed to the U.S. Nuclear Regulatory
Commission, ATTN:  Document Control Desk, 11555 Rockville Pike, Rockville, Maryland
20852, under oath or affirmation under the provisions of Section 182a of the Atomic Energy Act
of 1954, as amended, and 10 CFR 50.54(f).  In addition, a copy of the response should be
submitted to the appropriate Regional Administrator.

Reasons for Information Request

NRC regulatory requirements and plant TS requirements prohibit operation with known
through-wall leakage from the RCPB.  NRC regulations, plant TSs, and ASME Code
requirements are intended to make licensees perform inspections to maintain an extremely low
probability of abnormal leakage, or rapidly propagating failure, and of gross rupture.  The
current inspection program implemented at some PWRs may not permit timely identification of
degradation of Alloy 82/182/600 materials exposed to the pressurizer environment in a manner
consistent with NRC requirements.

This information request is necessary to permit the NRC staff to verify compliance with existing
regulations and plant-specific licensing bases.  The information being requested by this bulletin
focuses on Alloy 82/182/600 materials exposed to the pressurizer environment and is
information that is not currently available to the NRC staff.  

The NRC staff will use the information to assess the acceptability of current licensee inspection
programs, and to determine the need for, and guide the development of, any additional
regulatory actions (e.g., generic communications, orders, or rulemaking) to address the integrity
of these RCPB locations.  Such regulatory actions could include regulatory requirements for
augmented inspection programs under 10 CFR 50.55a(g)(6)(ii).  The NRC staff will review the
responses to this bulletin to determine whether the PWR licensees’ inspections provide
reasonable assurance that existing applicable regulations are met.  If concerns are identified,
the NRC staff will contact each affected licensee.

Related Generic Communications

Bulletin 2003-02, “Leakage From Reactor Pressure Vessel Lower Head Penetrations and
Reactor Coolant Pressure Boundary Integrity,” August 21, 2003 (ADAMS Accession
No. ML032320153)
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Bulletin 2002-02, “Reactor Pressure Vessel Head and Vessel Head Penetration Nozzle
Inspection Programs,” August 9, 2002 (ADAMS Accession No. ML022200494)

Bulletin 2002-01, "Reactor Pressure Vessel Head Degradation and Reactor Coolant Pressure
Boundary Integrity,” March 18, 2002 (ADAMS Accession No. ML020770497)

Bulletin 2001-01, “Circumferential Cracking of Reactor Pressure Vessel Head Penetration
Nozzles,” August 3, 2001 (ADAMS Accession No. ML012080284)

Backfit Discussion

Under the provisions of Section 182a of the Atomic Energy Act of 1954, as amended, and
10 CFR 50.54(f), this bulletin transmits an information request for the purpose of verifying
compliance with existing applicable regulatory requirements (see the Applicable Regulatory
Requirements section of this bulletin).  Specifically, the required information will enable the 
NRC staff to determine whether current inspection and maintenance practices for the detection
of degradation of the RCPB at reactor facilities (similar to the degradation observed at
Millstone, Unit 2, Crystal River, Unit 3, Tsuruga, Unit 2, and TMI-1) provide reasonable
assurance that RCPB integrity is being maintained.  No backfit is either intended or approved
by the issuance of this bulletin, and the NRC staff has not performed a backfit analysis.

Federal Register Notification

A notice of opportunity for public comment on this bulletin was not published in the
Federal Register because the NRC staff is requesting information from power reactor licensees
on an expedited basis for the purpose of assessing compliance with existing applicable
regulatory requirements and the need for subsequent regulatory action.  This bulletin was
prompted by the discovery of leaks at Tsuruga, Unit 2, Millstone, Unit 2, Waterford, Unit 3, and
non-RCPB circumferential cracking at Palo Verde, Unit 2.  As the resolution of this matter
progresses, the opportunity for public involvement will be provided.  Nevertheless, comments
on the actions requested and the technical issues addressed by this bulletin may be sent to the
U.S. Nuclear Regulatory Commission, ATTN:  Document Control Desk, Washington, DC
20555-0001.

Small Business Regulatory Enforcement Fairness Act

The NRC has determined that this action is not subject to the Small Business Regulatory
Enforcement Fairness Act of 1996.

Paperwork Reduction Act Statement

This bulletin contains information collections that are covered by the Office of Management and
Budget clearance number 3150-0012, which expires August 31, 2006.  The burden to the public
for these mandatory information collections is estimated to average 200 hours per response,
including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection.  Send
comments regarding this burden estimate or any other aspect of these information collections,
including suggestions for reducing the burden, to the Records and FOIA/Privacy Services
Branch (T-5 F52), U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, or by
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Internet electronic mail to INFOCOLLECTS@NRC.GOV; and to the Desk Officer, Office of
Information and Regulatory Affairs, NEOB-10202, (3150-0012), Office of Management and
Budget, Washington, DC 20503. 

Public Protection Notification

The NRC may not conduct or sponsor, and a person is not required to respond to, an
information collection unless the requesting document displays a currently valid OMB control
number.

If you have any questions about this matter, please contact one of the technical persons listed
below or the appropriate Office of Nuclear Reactor Regulation project manager. 

/RA/
Bruce A. Boger, Director
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contacts: Timothy G. Colburn, NRR Matthew A. Mitchell, NRR
301-415-1402 301-415-3303
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LIST OF RECENTLY ISSUED
NRC BULLETIN NOTICES

_____________________________________________________________________________________
Date of 

Bulletin No.          Subject Issuance Issued to_____________________________________________________________________________________
2003-04 Rebaselining of Data in the Nuclear

Materials Management and
Safeguards System

10/08/2003 All U.S. Nuclear Regulatory Commission
(NRC) licensees, Agreement State
licensees, and Certificate Holders
(hereafter referred to as licensees) who:
(1)  Have in their possession, or are
licensed to possess, one or more of the
following: foreign obligated natural
uranium, depleted uranium, or thorium;
uranium enriched in the isotope U-235,
U-233, plutonium, plutonium-238, or who
currently have unreconciled nuclear
material balances with the Nuclear
Materials Management and Safeguards
System (NMMSS).

2003-03 Potentially Defective 1-Inch Valves
for Uranium Hexafluoride Cylinders

08/29/2003 (1) U.S. Nuclear Regulatory Commission
(NRC) licensees and certificate holders
authorized to possess and use source
material and/or special nuclear material
for the heating, emptying, and filling of
uranium hexafluoride (UF6) in 30- and
48-inch cylinders.

(2) Registered users of certificates of
compliance for enriched (fissile) UF6
packages, under 10 CFR Part 71.

2003-02 Shadow Corrosion Resulting in
Fuel Channel Bowing

08/21/2003 All holders of operating licenses for
pressurized-water nuclear power
reactors (PWRs) with penetrations in the
lower head of the reactor pressure
vessel (RPV), except those who have
permanently ceased operations and have
certified that fuel has been permanently
removed from the reactor pressure
vessel.  

Note: NRC generic communications may be received in electronic format shortly after they are issued by
subscribing to the NRC listserver as follows:

To subscribe send an e-mail to <listproc@nrc.gov >, no subject, and the following command in the
message portion:

subscribe gc-nrr firstname lastname


