
February 2, 2006

Xavier Bernard-Bruls
IRS Coordinator
Regulatory Activities Section
Division of Nuclear Installation Safety
International Atomic Energy Agency
Wagramer Strasse 5
P.O. Box 100
A-1400 Wien
AUSTRIA

Dear Mr. Bernard-Bruls:

The following operating experience reports from United States reactors are enclosed for your
consideration for including in the Advanced Incident Reporting System (AIRS) database:

NRC Information Notice 2005-26, Supplement 1: Additional Results of Chemical Effects Tests
in  a Simulated PWR Sump Pool Environment

NRC Information Notice 2005-29:  Steam Generator Tube and Support Configuration

NRC Information Notice 2005-30:  Safe Shutdown Potentially Challenged by Unanalyzed
Internal Flooding Events and Inadequate Design

NRC Information Notice 2005-31:  Potential Non-Conservative Error in Preparing Problem-
Dependent Cross Sections for Use with the Keno V.A. or Keno-VI Criticality Code

NRC Information Notice 2005-32:  Product Alert for Fire Hydrants

NRC Information Notice 2006-01:  Torus Cracking in a BWR Mark I Containment

NRC Information Notice 2006-02:  Use of Galvanized Supports and Cable Trays with Meggitt Si
2400 Stainless Steel-Jacketed Electrical Cables

NRC Information Notice 2006-03:  Motor Starter Failures Due to Mechanical-Interlock Binding

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 CD containing the input file for the AIRS database in WordPerfect
format.
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If you have any questions regarding these reports, please contact Brett A. Rini of my staff.  He
can be reached at 301-415-3931.

Sincerely,

/RA/
Patrick L. Hiland, Deputy Director
Division of Inspection and Regional Support
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 N/A DATE RECEIVED

EVENT TITLE

NRC Information Notice 2005-26, Supplement 1:  Additional Results of Chemical Effects Tests
in  a Simulated PWR Sump Pool Environment

COUNTRY PLANT AND UNIT REACTOR TYPE
United States Generic  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 inform
addressees about recent NRC-sponsored research results related to chemical effects in a
simulated PWR sump pool environment.  This supplement specifically provides additional
information regarding test results related to chemical effects in environments containing
dissolved phosphate, (e.g., from trisodium phosphate (TSP)), and dissolved calcium.  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.



NRC INFORMATION NOTICE  2005-26, SUPPLEMENT 1

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

1. Reporting Categories:
1.2.5
1.4

2. Plant Status Prior to the Event:
2.0

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

4. Failed/Affected Components:
4.2.8

5. Cause of the Event:
5.1.1.8
5.1.3.1

6. Effects on Operation:
6.0

7. Characteristics of the Incident:
7.5
7.13

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

January 20, 2006

NRC INFORMATION NOTICE 2005-26, SUPPLEMENT 1: ADDITIONAL RESULTS OF
CHEMICAL EFFECTS TESTS IN A
SIMULATED PWR SUMP POOL
ENVIRONMENT

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 (NRC) is issuing this information notice (IN) to inform
addressees about recent NRC-sponsored research results related to chemical effects in a
simulated PWR sump pool environment.  This supplement specifically provides additional
information regarding test results related to chemical effects in environments containing
dissolved phosphate, (e.g., from trisodium phosphate (TSP)), and dissolved calcium.  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

NRC opened Generic Safety Issue 191 (GSI-191), "Assessment of Debris Accumulation on
Pressurized-Water Reactor (PWR) Sump Performance," because debris accumulation on PWR
sump screens may affect the emergency core cooling system pump net positive suction head
margin.  To address GSI-191, NRC issued Bulletin 2003-01, "Potential Impact of Debris
Blockage on Emergency Sump Recirculation at Pressurized-Water Reactors," and Generic
Letter (GL) 2004-02, "Potential Impact of Debris Blockage on Emergency Recirculation During
Design Basis Accidents at Pressurized-Water Reactors."  GL 2004-02 requests, in part, that
licensees evaluate the maximum head loss postulated from debris accumulation (including
chemical effects) on the submerged sump screen.  Chemical effects are corrosion products,
gelatinous material, or other chemical reaction products that form as a result of interaction
between the PWR containment environment and containment materials after a loss-of-coolant
accident (LOCA).  NRC and the nuclear industry jointly developed an integrated chemical
effects test (ICET) program to determine if chemical reaction products can form in
representative PWR post-LOCA containment pool environments.  These tests were conducted
by Los Alamos National Laboratory at the University of New Mexico.  The ICET series involved
five tests, each representing a different post-LOCA environment, that are broadly
representative of existing PWR plant conditions.  Although chemical products were
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observed in all of the ICET environments, evaluating the head loss associated with these
products was outside the scope of the ICET program.  NRC initiated additional testing to obtain
insights on the head loss associated with some chemical products that may form in PWR
containment pools.  Initial results from head loss testing performed at the Argonne National
Laboratory (ANL) were provided in NRC IN 2005-26, dated September 16, 2005.  ANL
performed these tests in a simulated containment pool environment that was buffered with TSP
and contained calcium silicate insulation (cal-sil).  These tests were intended to recreate
calcium phosphate precipitates observed in the ICET 3 environment and measure the head loss
effect.  Testing at ANL was conducted in a closed, unpressurized vertical test loop with NUKON
fiberglass and cal-sil particulate first deposited on a test screen.  Subsequently, dissolved
calcium was introduced to react with the TSP buffer to create calcium phosphate.  In these
initial tests, calcium phosphate precipitate led to significant head loss for the conditions
evaluated. 

Subsequent to the issuance of IN 2005-26, three additional sets of tests were conducted at
ANL:  (1) head loss tests in a borated solution containing TSP, NUKON fiberglass, and varying
concentrations of either dissolved calcium or cal-sil, (2) calcium phosphate settling tests
performed in a static water column, and (3) dissolution tests to determine the dissolved calcium
concentrations produced by various cal-sil amounts and the effect of TSP addition rate on 
 cal-sil dissolution.  Details from these tests are contained in an attachment, "Chemical Effects
Head Loss Testing, Quick Look Report Tests ICET 3-4 to 3-11," (ML060190709) dated January
20, 2006.

DISCUSSION

As part of the mechanistic evaluation discussed in GL 2004-02, licensees are required to
evaluate the sump screen head loss consequences of any chemical effects in an integrated
manner with other postulated post-LOCA conditions.  The most recent research results confirm
that a simulated containment pool environment containing phosphate and dissolved calcium
can rapidly produce calcium phosphate precipitate that can significantly increase head loss if
transported to a fiber bed covered screen.  Highlights from the attached report include the
following:

• Initial testing with a debris bed of 0.33 kilograms per square meter (kg/m2) NUKON
fiberglass and 1.19 kg/m2 cal-sil (0.2 grams per liter (g/L) cal-sil concentration) resulted
in a significant pressure drop across the test screen in both a baseline test without
chemical products and when TSP was present to form calcium phosphate precipitate. 
Therefore, subsequent head loss tests were performed with lower cal-sil concentrations
to more clearly evaluate chemical effects related to calcium phosphate formation.

• Test results with a debris mixture consisting of 0.71 kg/m2 of NUKON fiberglass and
either 0.71 kg/m2 of cal-sil (0.13 g/L cal-sil concentration) or an equivalent dissolved
calcium concentration from calcium chloride showed a significant increase in pressure
drop across the test screen attributed to the formation of calcium phosphate precipitate.

• Test parameters (e.g., amount of cal-sil dissolution prior to debris bed formation, TSP
addition rates) were varied to investigate how the relative timing of calcium phosphate
formation and the arrival sequence with respect to other debris affected head loss. 
Significant head loss occurred most quickly for tests that represented the maximum
cal-sil dissolution rates (i.e., instantaneous through calcium chloride addition) and had
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the greatest amount of calcium phosphate present initially.  Although the head loss
increased less rapidly in tests with less initial calcium phosphate precipitate, the head
loss eventually approached the steady state values of the tests with maximum initial
calcium phosphate. 

• Tests performed with incremental calcium chloride addition suggest a strong nonlinear
relationship between the amount of calcium phosphate precipitate and the pressure
drop.  For the ANL test loop configuration and test conditions (e.g., TSP concentration,
debris loadings, etc.) dissolved calcium concentrations equal to or greater than 25 parts
per million (ppm) caused a rapid and significant pressure drop increase.

• Settling tests were performed to assess the settling rate of calcium phosphate
precipitate under conditions with no bulk directional flow.  Precipitate agglomeration was
observed at higher concentrations (300 ppm) of calcium phosphate and approximately
50 percent of the precipitate settled more rapidly (3.8 cm/min) at these concentrations. 
At lower concentrations (75 ppm) precipitate agglomeration was not observed and the
settling velocity was estimated to be 0.8 cm/min.

• The dissolution of cal-sil was slowed by instantaneous TSP dissolution at higher
(1.5 g/L) cal-sil concentrations.  However, the cal-sil dissolution rate (for the
concentrations evaluated) is not strongly dependent on the TSP dissolution rate within
the range of complete TSP addition between one and four hours.  Although complete
dissolution of the cal-sil took up to 4 or more days under some test conditions, the
equivalent dissolved calcium concentrations reached 75 ppm within a few hours for
cal-sil concentrations down to 0.5 g/L.

The information provided in the attachments to IN 2005-26 and this supplement are relevant to
plants containing phosphate (e.g., plants using TSP as a containment pool buffering agent) and
calcium containing materials (e.g., insulations, concrete) that could dissolve within the
post-LOCA containment pool to form calcium phosphate precipitate.  These test results confirm
that substantial head loss can occur if sufficient calcium phosphate is produced in a
containment pool and is transported to a sump screen along with fibrous insulation debris.

Although NRC observed significant increases in head loss because of chemical effects, it is
important to note that these head loss results were obtained in a recirculating test loop in which
virtually all chemical products were transported to the test screen.  These tests were not
intended to be prototypical of a PWR plant containment.  In similar plant containment pool
environments, chemical product formation, transport, and subsequent head loss will be a
function of several variables including:  the cal-sil (or other calcium containing materials) debris
concentration within the pool, the calcium dissolution rate, the TSP dissolution rate, the
containment pool velocity profiles and fluid approach velocity at the sump screen, the LOCA
break location, the containment fluid recirculation time, the containment pool temperature
history, the containment floor layout and location of TSP baskets, the sump screen debris
loading, and the sump screen design.

The NRC is continuing head loss testing in simulated PWR containment pool environments that
use other chemicals to buffer pH.

CONTACTS
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This information notice does not require any specific action or written response.  Please direct
any questions about this matter to the technical contacts listed below or the appropriate Office
of Nuclear Reactor Regulation (NRR) project manager. 

   
Christopher I. Grimes, Director     /RA/
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Technical Contacts: Paul Klein, NRR Robert Tregoning, RES 
301-415-4030 301-415-6657
E-mail:  pak@nrc.gov E-mail:  rlt@nrc.gov

Attachment:   
Chemical Effects/Head-Loss Testing Quick Look
    Report, Tests 1 and 2 (ML060190709)



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE

NRC Information Notice 2005-29:  Steam Generator Tube and Support Configuration

COUNTRY PLANT AND UNIT REACTOR TYPE
United States Many  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 (IN) to
describe recent experience in which the configuration of steam generator tube supports or
expansions was different than expected.  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 IN are not NRC requirements;
therefore, no specific action or written response is required.



NRC INFORMATION NOTICE  2005-29

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:
5.1.1.5
5.1.1.7
5.7.2

6. Effects on Operation:
6.0

7. Characteristics of the Incident:
7.2

8. Nature of Failure or Error:
8.2

9. Nature of Recovery Actions:
9.0



UNITED STATES
NUCLEAR REGULATORY COMMISSION

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

October 27, 2005

NRC INFORMATION NOTICE 2005-29: STEAM GENERATOR TUBE AND SUPPORT
CONFIGURATION

ADDRESSEES

All holders of operating licenses or construction permits for pressurized water reactors (PWRs)
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 describe
recent experience in which the configuration of steam generator tube supports or expansions
was different than expected.  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

The following describes the as-found condition of the steam generators at Byron Unit 1, Davis-
Besse, and Waterford Unit 3 during inspections performed during 2005.

Byron Unit 1

Byron Unit 1 replaced the four recirculating steam generators in 1997 with steam generators
designed and fabricated by Babcock and Wilcox International.  Each steam generator has
6,633 thermally treated Alloy 690 U-tubes.  The U-tubes are supported by stainless steel lattice
grid structures along the straight portion of the tube and by a collector bar and fan bars in the
U-bend region.  All fan bars are connected to the collector bar.

During the 2005 steam generator tube inspections, an evaluation of the bobbin coil eddy current
data revealed that the collector bar did not completely engage all of the row 1 tubes in steam
generator B as expected.  Investigations discovered that the collector bar engaged, or partially
engaged, only 10 of the 67 row 1 tubes on the hot-leg side of the steam generator, rather than
engaging all 67 of the row 1 tubes.  The collector bar was verified to engage all row 1 tubes on
the cold-leg side of the steam generator.  Additionally, the collector bar was verified to be
engaged in all row 1 hot-leg and cold-leg tubes in the other three steam generators.

ML052280011
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The nonengaged collector bar of the row 1 hot-leg tubes was identified by eddy current data
analysis software that was programmed to compare the existing support structure location with
the design locations of the support structures (landmarks).  Following identification of this
condition, a review of past inspection data revealed that this condition existed before the
replacement steam generators were placed into service.  The licensee concluded that the
condition was not the result of inservice degradation.  Since the as-found condition of the steam
generator was different than the condition analyzed during the design of the steam generator,
an analysis was performed to show that the tubes remain adequately supported despite the
mispositioning of the collector bar.  Concerned that the "disengaged" tubes would vibrate and
become worn at the lattice support or at the other collector bar location on the cold leg side, the
licensee reviewed eddy current inspections at those locations and found no wear to date.  The
licensee concluded that flow-induced vibration is not increased due to the lack of contact with
the collector bar.

Davis-Besse

Davis-Besse has two once-through steam generators designed and fabricated by Babcock and
Wilcox International.  Each steam generator contains approximately 15,500 Alloy 600 mill-
annealed tubes.  The tubes are partial-depth-expanded into both the upper and the lower
tubesheet.

Based on recent operating experience at other similarly designed plants, a significant number of
rotating probe inspections were performed at the tube end in the lower tubesheet (cold-leg) for
the first time during the 2005 outage at Davis-Besse.  While performing these inspections, most
tubes (all but approximately 100 tubes) were identified as having two roll-expanded regions in
the lower tubesheet.  The presence of two rolls (rather than one) in the lower tubesheet region
was not known by personnel responsible for determining potential forms of degradation that
could affect the tubes.  A review of fabrication records indicated the second roll was installed
during the original manufacture of the steam generators since there was inadequate control of
the original roll in the lower tubesheet and many of the original rolls were too short.  The tubes
were rerolled prior to annealing the steam generator.  The second rolls are referred to as shop
rerolls to distinguish them from reroll repairs performed subsequent to commercial operation. 
Approximately 30 tubes were plugged during the 2005 outage as a result of crack like
indications detected at the shop rerolls in the lower tubesheet.  None of the crack like
indications were safety significant.

Waterford Unit 3

Waterford Unit 3 has two recirculating steam generators designed and fabricated by
Combustion Engineering.  The mill-annealed Alloy 600 steam generator tubes are supported in
the straight portion of the tube by a number of carbon steel lattice grid (i.e., eggcrate) tube
supports and in the U-bend region by diagonal bars (also called batwings) and vertical straps. 
Several of the lattice grid tube supports are referred to as partial eggcrate supports since they
only support some of the tubes.  The tubes in rows 1 through 18 are U-bends and the tubes in
rows 19 through 147 are square bends (i.e., there are two 90-degree bends for tubes in rows
19 through 147).
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Routine eddy current testing of the steam generator tubes in 2005 identified that two diagonal
batwing supports in steam generator 2 had moved.  The two batwings were displaced from their
nominal locations on the cold-leg side of tubes in columns 82, 83, and 84.  These batwings
were at their nominal locations during the previous inspection.  Wear scars were observed for
tubes in these columns during the 2005 inspections.  These wear scars occurred in the free
span of the tube at the nominal axial location of the batwing and thus were apparently formed
before the displacement of the batwings.  These wear indications were not observed during the
previous inspection.  The depth of these wear indications ranged from 7- to 30-percent of the
tube wall thickness.

The batwing assembly is formed by two opposing diagonal bars connected by a short horizontal
bar. A visual inspection of the lower portion of the batwings confirmed that two batwings had
failed at the intersection of the horizontal bar and a slotted bar, which runs perpendicularly to
the horizontal bar and is keyed to the horizontal bar.  The slotted bar holds the lower portion of
the batwing in place.  The licensee concluded that the failure mechanism was fatigue, based on
the location of the failure, the length of the batwing (one of the longest in the steam generator),
and the flow in this region of the tube bundle.  The loads on the batwing in this region are not
high enough to cause an overload-type failure.

As a result of these findings, several corrective actions were taken, including plugging and
stabilizing many tubes, performing analyses, and evaluating the integrity of the batwing-to-
wrapper bar welds.  The analyses were done to confirm that tube integrity will not be
compromised for the period of time between tube inspections if additional batwings fail.  The
evaluations were done to ensure that the failed batwings would not become free to move
throughout the steam generator, (i.e., become loose parts).  The batwing-to-wrapper bar welds
connect all of the batwings and are located on the outside of the tube bundle to permit access
for visual inspection.

BACKGROUND

High-cycle fatigue due to inadequate tube support (antivibration bar location anomalies) was
the cause of a tube rupture in 1987 (Bulletin 88-02, “Rapidly Propagating Fatigue Cracks on
Steam Generator Tubes”).

Steam generator internals can be important in ensuring that the tubes are capable of
performing their intended safety function (Generic Letter 97-06, “Degradation of Steam
Generator Internals”).

DISCUSSION

The positioning of the tube supports (e.g., antivibration bars, batwings, vertical straps, collector
bars, fan bars, lattice grids, support plates) is important in ensuring the tubes are adequately
supported.  Inadequate tube support can result in increased tube vibration and increased tube
wear and fatigue.
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At Byron Unit 1, the nonengaged collector bar in the U-bend region of many row 1 tubes was
discovered through a review of inspection data.  The data indicated that the support was not in
the correct position.  This condition was identified by applying a computerized data-screening
algorithm to the inspection data.  In the case of Waterford 3, the failed batwing support was
discovered by investigating several indications of wear that were apparently occurring at a
location not associated with a support structure.  In both cases, the actual tube support 
conditions were evaluated to identify any tube integrity concerns (e.g., flow-induced vibration). 
Prompt identification of supports that are not in their proper position (as a result of fabrication or
from service-induced conditions) is important to ensure that appropriate actions are taken in a
timely manner before tube integrity is compromised.

At Davis-Besse, the presence of a second roll expansion in the lower tubesheet was not known
by responsible plant personnel.  Roll expansions are locations of high stress and are more
susceptible to degradation.  As a result, it is important to know all locations of high stress to
ensure that appropriate inspection techniques are used at those locations to detect possible
degradation.

At Waterford Unit 3, additional evaluations and inspections were performed to ensure that the
actual configuration of the failed batwings was stable.  Since one end of each failed batwing
was free to move, the welds securing the other ends were evaluated to ensure the failed
batwings would not become free during operation and potentially impact other tubes. 
Evaluating the as-found condition to ensure that continued degradation will not result in the
generation of loose parts is also important for ensuring tube integrity.

In summary, it is important to compare the as-found condition of the steam generator to the
steam generator design.  This includes confirming that the as-found location of the steam
generator tube supports is consistent with the original design.  Significant differences between
the as-found and as-designed location of the tube supports can result in increased tube
vibration and increased tube wear and fatigue.  Promptly identifying significant differences
between the as-found and as-designed configuration may prevent a loss of tube integrity. 
Similarly, monitoring the current condition and location of the tube supports is important to
ensure that any service-induced degradation or movement of the supports is promptly detected
and evaluated.  In addition, it is important to know the actual configuration of the steam
generator tubes to ensure that all high-stress locations are identified in the degradation
assessment and inspected with techniques capable of detecting the forms of degradation that
may occur at those locations.
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CONTACT

Please direct any questions about this matter to the technical contact(s) or the Lead Project
Manager listed below, or to the appropriate Office of Nuclear Reactor Regulation (NRR) project
manager.

/RA/
Patrick L. Hiland, Chief
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Technical Contact: Matthew Yoder, NRR
301-415-4017
E-mail: mgy@nrc.gov

Note: NRC generic communications may be found on the NRC public Website,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE 03/15/2005 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2005-30:  Safe Shutdown Potentially Challenged by Unanalyzed Internal
Flooding Events and Inadequate Design

COUNTRY PLANT AND UNIT REACTOR TYPE
United States Kewaunee PWR

INITIAL STATUS RATED POWER (MWe NET)
Full Power 526

DESIGNER 1st COMMERCIAL OPERATION
Westinghouse 6/16/1974

________________________________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees to the importance of establishing and maintaining the plant flooding analysis and
design, consistent with NRC requirements and principles of effective risk management, to
ensure that internal flooding risk is effectively managed.  It is expected that recipients will
review the information for applicability to their facilities and consider corrective actions, as
appropriate.  However, suggestions contained in this information notice are not NRC
requirements; therefore, no specific action or written response is required.
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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
1.3.1
1.4

2. Plant Status Prior to the Event:
2.3.2

3. Failed/Affected Systems:
3.E
3.IP
3.SG

4. Failed/Affected Components:
4.3

5. Cause of the Event:
5.1.6.4
5.7.1

6. Effects on Operation:
6.0

7. Characteristics of the Incident:
7.13

8. Nature of Failure or Error:
8.3

9. Nature of Recovery Actions:
9.1
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

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

November 7, 2005

NRC INFORMATION NOTICE 2005-30: SAFE SHUTDOWN POTENTIALLY
CHALLENGED BY UNANALYZED INTERNAL
FLOODING EVENTS AND INADEQUATE DESIGN

ADDRESSEES

All holders of operating licenses 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 the importance of establishing and maintaining the plant flooding analysis and
design, consistent with NRC requirements and principles of effective risk management, to
ensure that internal flooding risk is effectively managed.

It is expected that recipients will review the information for applicability to their facilities and
consider corrective actions, as appropriate.  However, suggestions contained in this information
notice are not NRC requirements; therefore, no specific action or written response is required. 

DESCRIPTION OF CIRCUMSTANCES

At the Kewaunee Power Station (KPS), multiple trains of safety-related systems necessary for
safe-shutdown (e.g., auxiliary feedwater, emergency diesel generators, and electrical
distribution switchgear) are located at the same elevation and immediately adjacent to the
turbine building (TB) basement.  Water from a TB flood could have flowed into these spaces
through non-watertight doors and through the floor drain system, which consisted of an open
pipe connecting the spaces to the turbine building sump.  Several non-safety related systems
are located within the turbine building that have the potential to release large volumes of water
in the event of a pressure boundary failure.  These systems include the circulating water,
condensate storage, and fire protection systems.  In the case of the fire protection system, a
large volume of water could be released from system actuation.  Although infrequent, U.S.
nuclear power plant operating experience includes internal flooding events initiated by
circulating water expansion joint failure and fire protection system pressure boundary failure.  
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DISCUSSION

The design basis for KPS requires that safety-related systems, structures, and components
(SSCs) be protected against damage from a pipe or tank rupture that releases enough water or
steam to impair the safety function.  In a letter to the NRC, dated October 31, 1972, the
licensee previously reported that the consequences of failure of non-safety related systems
could adversely affect the performance of engineered-safety systems.  However, based on
safety equipment redundancy and design arrangement, and on an assessment that appropriate
control room operator action could effectively mitigate such events, the licensee had determined
that the functional purpose of the safety equipment would not be jeopardized.  

During performance of baseline inspection procedure 71111.06, Flood Protection Measures,
NRC inspectors at KPS identified a potential internal flooding vulnerability.  Following
discussions with the inspectors and NRC staff, the licensee reported, in Event Notification
41496, that the KPS design might not mitigate the consequences of piping system failures and,
in Licensee Event Report (LER) 2005-004 (ML051440302), that safe shutdown was potentially
challenged by unanalyzed flooding events and inadequate design.  Additionally, in the LER, the
licensee reported that a complete internal plant flooding analysis was not developed during or
subsequent to the plant’s original design.

The potential for flooding to affect safety-related systems at KPS was demonstrated in 2003
when a minor turbine building flooding event caused less than an inch of water to collect at low
points in some safety-related equipment rooms.  

Corrective actions have been implemented or are in progress to ensure safety-related
equipment will be adequately protected against postulated failures of non-safety related piping
systems, including high energy line breaks, random pipe failures, and seismically induced pipe
failures.  These corrective actions include:

1. Compilation of design and licensing bases for internal flooding to support current and
future flooding design

2. Seismic qualification of selected piping and components

3. Design modifications to protect Class I plant SSCs as defined in the KPS Updated
Safety Analysis Report (USAR), including:

a. installation of check valves in selected floor drains
b. auxiliary feedwater pump lube oil cooler and drain flow path revisions 
c. installation of a circulating water pump trip on high TB basement water level
d. flood barriers at doors to safety-related equipment rooms (safeguards alley)
e. enhanced supports for auxiliary feedwater pump steam supply piping
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4. The following interim protective actions were implemented pending completion of
appropriate measures to ensure protection of Class I plant SSCs:

a. The plant operating mode was restricted to refueling or cold shutdown.

b. The maximum combined inventory of the condensate storage tanks and the reactor
makeup tanks was restricted.

c. Restrictions were placed on operation of the circulating water and condensate
systems.

GENERIC IMPLICATIONS

Numerous flood-related vulnerabilities and events have been identified at nuclear power
facilities both domestically and internationally.  Flooding due to internal causes has been shown
to be a significant contributor to risk at some facilities.  It has the potential to make multiple
trains of equipment and support equipment inoperable, significantly increasing plant risk. 
Flooding also has the significant consequence of preventing or limiting operator mitigation and
recovery actions.  A review of domestic and international operating experience revealed
hundreds of flood-related events and findings, several of which were very similar to the event at
KPS.

To address the generic implications of flooding, NRC inspectors semiannually select one or two
plant areas and inspect internal flood protection features for risk-significant SSCs in accordance
with Inspection Procedure Attachment 71111.06 “Flood Protection Measures.”  A review of
findings documented under this inspection procedure from January 2000 through March 2005
turned up 39 findings (28 non-cited violations, 2 severity level IV violations, 8 GREEN findings,
and 1 WHITE finding). 

NRC generic communications that have addressed flood protection issues:

1. Circular Potential Common Mode Flooding of ECCS Equipment Rooms
CR 78-06 at BWR Facilities 

2. IN 83-44 Potential Damage to Redundant Safety Equipment as a Result of Backflow
Through the Equipment and Floor Drain System

3. IN 83-44 S1 Supplement 1:  Potential Damage to Redundant Safety Equipment as a
Result of Backflow Through the Equipment and Floor Drain System

4. IN 87-49 Deficiencies in Outside Containment Flooding Protection

5. IN 92-69 Water Leakage from Yard Area Through Conduits into Buildings
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6. IN 94-27 Facility Operating Concerns Resulting from Local Area Flooding

7. IN 98-31 Fire Protection System Design Deficiencies and Common-mode Flooding of
Emergency Core Cooling System Rooms at Washington Nuclear Project
Unit  2

 
8. IN 2005-11 Internal Flooding/spray-down of Safety-related Equipment Due to Unsealed

Equipment Hatch Floor Plugs And/or Blocked Floor Drains

Other NRC References Addressing Flooding-Related Issues:

1. NUREG-0933 ISSUE 77 Flooding of Safety Equipment Compartments by Backflow
Through Floor Drains (Rev. 1)

2. NUREG-0933 ITEM A-17 System Interactions in Nuclear Power Plants  (Rev. 2)

CONCLUSION

The physical arrangement of safety-related systems essential to achieve safe-shutdown at KPS
made these systems vulnerable to flooding originating from failures of non-safety related
systems located in the turbine building.  An NRC-identified condition at KPS revealed a less-
than-effective application of operating experience to address safety-significant flooding-design
vulnerabilities.  This was based, in part, on the licensee’s misunderstanding of the KPS
licensing basis for the plant flooding analysis and design and on an erroneous assumption
regarding the ability of control room operators to mitigate certain flooding events. 

Consequently, the ability to achieve safe-shutdown for credible internal flooding events was not
reasonably assured.  The licensee and NRC found that the KPS USAR and other plant-specific
NRC correspondence provided sufficiently clear guidance on the requirements to protect
safety-related equipment from the effects of internal flooding.  No safety-related equipment at
KPS was flooded, but correcting the deficiencies of internal flooding design took a large part of
an outage of approximately four months.
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CONTACT

This information notice requires no specific action or written response.  Please direct any
questions about this matter to the technical contacts listed below or the appropriate Office of
Nuclear Reactor Regulation (NRR) project manager.

/RA/ By Patrick L. Hiland For/
Michael J. Case, Director
Division of Inspection & Regional Support
Office of Nuclear Reactor Regulation 

Technical Contacts: Ross Telson, NRR/DIPM Pat Higgins, RIII
301-415-2256 923-388-3156
E-mail:  rdt@nrc.gov E-mail:  pch1@nrc.gov

Note:  NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE

NRC Information Notice 2005-31:  Potential Non-Conservative Error in Preparing Problem-
Dependent Cross Sections for Use with the Keno V.A. or Keno-VI Criticality Code

COUNTRY PLANT AND UNIT REACTOR TYPE
United States Generic Generic

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 (IN) to inform
recipients of a potential non-conservative error associated with preparation of problem-
dependent cross-sections for use with either the KENO V.a or KENO-VI criticality code. It is 
expected that recipients will review the information for applicability to their facilities and consider
actions, as appropriate, to avoid non-conservative results. However, suggestions contained in
this IN are not new NRC requirements; therefore, no specific action nor written response is
required.
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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:
1.3.1
1.4

2. Plant Status Prior to the Event:
2.0

3. Failed/Affected Systems:
3.IF

4. Failed/Affected Components:
4.4.2

5. Cause of the Event:
5.1.5.6

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:
9.1



UNITED STATES 
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

WASHINGTON, D.C. 20555

November 17, 2005

NRC INFORMATION NOTICE 2005-31: POTENTIAL NON-CONSERVATIVE ERROR IN
PREPARING PROBLEM-DEPENDENT CROSS
SECTIONS FOR USE WITH THE KENO V.A OR
KENO-VI CRITICALITY CODE

ADDRESSEES

All licensees using the KENO V.a or KENO-VI criticality code module in Version 5 of the
Standardized Computer Analyses for Licensing Evaluation (SCALE) software developed by Oak
Ridge National Laboratory (ORNL).

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to inform
recipients of a potential non-conservative error associated with preparation of problem-
dependent cross-sections for use with either the KENO V.a or KENO-VI criticality code.  It is
expected that recipients will review the information for applicability to their facilities and consider
actions, as appropriate, to avoid non-conservative results.  However, suggestions contained in
this IN are not new NRC requirements; therefore, no specific action nor written response is
required.

DESCRIPTION OF CIRCUMSTANCES

KENO V.a and KENO-VI are Monte Carlo particle-tracking codes that solve the neutron
transport equation in arbitrary three-dimensional geometric configurations and give an estimate
of effective neutron multiplication (keff).  KENO V.a and KENO-VI are part of the SCALE
software package.

An ORNL staff member identified a programming error in a rarely used lattice cell cross-section
processing option known as asymmetric slab cell (ASYMSLABCELL) in SCALE 5.  In test cases
with materials test reactor (MTR) plate fuel, this error resulted in non-conservative calculated   
keff values, which ranged from 4 percent lower (for high-enriched uranium) to 15 percent lower
(for low-enriched uranium) calculated keff values.  ORNL’s review of the discrepancy determined
that the observed difference in keff was attributed to errors in the calculation of dimensions for
slab cells in cross-section processing.  These errors cause an inaccurate Dancoff factor
calculation.  Note that the Dancoff factor is a calculated adjustment factor, applied in the
resonance self-shielding of cross-sections, to account for geometrical effects (e.g., lattices). 
Accurate Dancoff factors are required to calculate keff in multigroup codes such as KENO.   

ML053060039
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ORNL provided diagnostic guidance on its website for SCALE users to determine the impact of
the programming error on calculated keff results: 
http://www-rsicc.ornl.gov/rsic-cgi-bin/enote.pl?nb=scale5&action=view&page=84

ORNL also provided preventive guidance, for SCALE users, to determine whether cases are
subject to the error and how to modify the associated input files to avoid the error.  Because the
programming error, as discussed below, is associated with a code option that is seldom used,
ORNL plans to incorporate the fix in the next version of SCALE 5 expected in March 2006. 

NRC is continuing to evaluate the extent of the error.  If relevant new information is obtained,
NRC will provide the information in a future communication.

DISCUSSION

Programming errors in the SCALE 5 LATTICECELL geometry option can cause erroneously
calculated Dancoff factors to be propagated into a non-conservative KENO keff calculation when
the ASYMSLABCELL input option is selected using the new SCALE 5 input format (keywords
"READ COMP").  If a SCALE 5 control sequence is executed using input files developed with
the SCALE 4 format, the input file will not properly convert to a SCALE 5 input format, and a
fatal error will result before any calculations are performed.

The impact of an erroneous Dancoff factor calculation on a calculated keff value is problem-
dependent.  Analyses performed at ORNL indicate that the error in keff  can be potentially
significant if the ASYMSLABCELL option is used.  The impact of the error on keff is relatively
minor for cases where the symmetric slab cell (SYMMSLABCELL) option is used (results of test
cases were slightly conservative).  Plate-type fuel is one use for the slab cell option in SCALE. 
Lower-enriched systems will tend to demonstrate larger errors because of the greater
importance of the Dancoff factor in these cases.  ORNL used an infinite system of 20 percent
enriched MTR fuel as a sample test.  ORNL’s results showed that the erroneous Dancoff factor
could lower keff by as much as 4 percent for higher-enriched uranium and by as much as 15
percent from the predicted value for lower-enriched uranium.  

ORNL has recommended that input files using the LATTICECELL geometry option, in
conjunction with either the ASYMSLABCELL or SYMMSLABCELL keywords and the SCALE 5
input format, be replaced with an equivalent MULTIREGION geometry specification and a
SLAB input option.  Tests at ORNL have confirmed that the MULTIREGION specification with
the SLAB option will produce the correct prediction of keff.  
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CONTACT

This IN requires no specific action nor written response.  If you have any questions about the
information in this notice, please contact the technical contact listed below.

                    /RA/ /RA/
   Michael J. Case, Director Robert C. Pierson, Director
   Division of Inspection & Regional Support Division of Fuel Cycle Safety
   Office of Nuclear Reactor Regulation    and Safeguards
  Office of Nuclear Material Safety

  and Safeguards

Technical Contact: Lawrence Berg, NMSS
301-415-6215
E-mail: ljb2@nrc.gov

Attachment:  List of Recently Issued NMSS Generic Communications

Note: NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.
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Recently Issued NMSS Generic Communications

Date GC No. Subject Addressees

2/11/05 BL-05-01 Material Control and Accounting at
Reactors and Wet Spent Fuel
Storage Facilities

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

11/08/05 RIS-05-27 NRC Timeliness Goals,
Prioritization of Incoming License
Applications and Voluntary
Submittal of Schedule for Future
Actions for NRC Review

All 10 CFR Parts 71 and 72 licensees
and certificate holders.

10/28/05 RIS-05-22 Requirements for the Physical
Protection During Transportation of
Special Nuclear Material of
Moderate and Low Strategic
Significance: 10 CFR Part 72 vs.
Regulatory Guide 5.59 (1983)

All holders of licenses for the possession
of special nuclear material (SNM) that
ship Category II and III quantities of this
material.

9/27/05 RIS-04-17,
Rev. 1

Revised Decay-in-Storage
Provisions for the Storage of
Radioactive Waste Containing
Byproduct Material

All licensees regulated under 10 CFR
Parts 30, 32, 33, 35, 39, and 50.

8/25/05 RIS-05-18 Guidance for Establishing and
Maintaining a Safety Conscious
Work Environment

All licensees, applicants for licenses,
holders of certificates of compliance, and
their contractors subject to NRC authority

8/10/05 RIS-05-16 Issuance of NRC Management
Directive 8.17, “Licensee
Complaints Against NRC
Employees”

All licensees and certificate holders.

8/3/05 RIS-05-15 Reporting Requirements for
Damaged Industrial Radiographic
Equipment

All material licensees possessing
industrial radiographic equipment,
regulated under 10 CFR Part 34.

7/13/05 RIS-05-13 NRC Incident Response and the
National Response Plan

All licensees and certificate holders.

7/11/05 RIS-05-12 Transportation of Radioactive
Material Quantities of Concern
NRC Threat Advisory and
Protective Measures System

Licensees authorized to possess
radioactive material that equals or
exceeds the threshold values in the
Additional Security Measures (ASM) for
transportation of Radioactive Material
Quantities of Concern (RAMQC) under
their 10 CFR Part 30, 32, 50, 70, and 71
licenses and Agreement State licensees
similarly authorized to possess such
material in such quantities under their
Agreement State licenses.
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Date GC No. Subject Addressees

7/11/05 RIS-05-11 Requirements for Power Reactor
Licensees in Possession of
Devices Subject to the General
License Requirements of 10 CFR
31.5

All holders of operating licenses for
nuclear power reactors and generally
licensed device
vendors.

6/10/05 RIS-05-10 Performance-Based Approach for
Associated Equipment in 10 CFR
34.20

All industrial radiography licensees and
manufacturers and distributors of
industrial radiography equipment.

4/18/05 RIS-05-06 Reporting Requirements for
Gauges Damaged at Temporary
Job Sites

All material licensees possessing
portable gauges, regulated under 10 CFR
Part 30.

4/14/05 RIS-05-04 Guidance on the Protection of
Unattended Openings that
Intersect a Security Boundary or
Area

All holders of operating licenses or
construction permits for nuclear power
reactors,
research and test reactors,
decommissioning reactors with fuel on
site, Category 1 fuel cycle
facilities, critical mass facilities, uranium
conversion facility, independent spent
fuel storage
installations, gaseous diffusion plants,
and certain other material licensees.

2/28/05 RIS-05-03 10 CFR Part 40 Exemptions for
Uranium Contained in Aircraft
Counterweights - Storage and
Repair

All persons possessing aircraft
counterweights containing uranium under
the exemption in
10 CFR 40.13(c)(5).

10/31/05 IN-05-28 Inadequate Test Procedure Fails
to Detect Inoperable Criticality
Accident Alarm Horns

All licensees authorized to possess a
critical mass of special nuclear material.

10/07/05 IN-05-27 Low Dose-Rate Manual
Brachytheraphy Equipment
Related Medical Events

All medical licensees.

7/29/05 IN-05-22 Inadequate Criticality Safety
Analysis of Ventilation Systems at
Fuel Cycle Facilities

All licensees authorized to possess a
critical mass of special nuclear material.

6/23/05 IN-05-17 Manual Brachytherapy Source
Jamming

All medical licensees authorized to
possess a Mick applicator.

5/17/05 IN-05-13 Potential Non-conservative Error in
Modeling Geometric Regions in
the
Keno-v.a Criticality Code

All licensees using the Keno-V.a criticality
code module in Standardized Computer
Analyses for Licensing Evaluation
(SCALE) software developed by Oak
Ridge National Laboratory (ORNL)

5/17/05 IN-05-12 Excessively Large Criticality Safety
Limits Fail to Provide Double
Contingency at Fuel Cycle Facility

All licensees authorized to possess a
critical mass of special nuclear material.
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Date GC No. Subject Addressees

4/7/05 IN-05-10 Changes to 10 CFR Part 71
Packages

All 10 CFR Part 71 licensees and
certificate holders.

4/1/05 IN-05-07 Results of HEMYC Electrical
Raceway Fire Barrier System Full
Scale Fire Testing

All holders of operating licenses 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 fuel facilities
licensees.

3/10/05 IN-05-05 Improving Material Control and
Accountability Interface with
Criticality Safety Activities at Fuel
Cycle Facilities

All licensees authorized to possess a
critical mass of special nuclear material.

Note: NRC generic communications may be found on the NRC public website at
http://www.nrc.gov, under Electronic Reading Room/Document Collections.



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE N/A DATE RECEIVED

EVENT TITLE

NRC Information Notice 2005-32:  Product Alert for Fire Hydrants

COUNTRY PLANT AND UNIT REACTOR TYPE
United States Generic Generic

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) anticipates that recipients will review the
information for applicability to their facilities and consider taking actions, as appropriate.
However, no specific action or written response is required.
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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:
1.3.4
1.4

2. Plant Status Prior to the Event:
2.0

3. Failed/Affected Systems:
3.KH

4. Failed/Affected Components:
4.2.0

5. Cause of the Event:
5.1.1.1
5.7.2

6. Effects on Operation:
6.0

7. Characteristics of the Incident:
7.0

8. Nature of Failure or Error:
8.0

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

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

December 23, 2005

NRC INFORMATION NOTICE 2005-32:  PRODUCT ALERT FOR FIRE HYDRANTS

ADDRESSEES

All holders of operating licenses for nuclear power reactors and fuel cycle facilities, 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) anticipates that recipients will review the
information for applicability to their facilities and consider taking actions, as appropriate. 
However, no specific action or written response is required.

BACKGROUND INFORMATION

Section 50.48 of Title 10 of the Code of Federal Regulations (10 CFR) requires that each
operating nuclear power plant have a fire protection plan that satisfies 10 CFR Part 50,
Appendix A, General Design Criteria (GDC) 3, “Fire Protection.”  GDC 3 states that fire fighting
systems shall be provided to minimize the effects of a fire.  To implement this program,
licensees need an operable fire water-supply system and operable fire hydrants.

10 CFR 70.61 requires certain licensees authorized to posses a critical mass of special nuclear
material to meet performance requirements for all credible high or intermediate consequence
events including radiological or hazardous chemical releases as a result of fires.  For some 
fire-related events, effective control may require an operable fire water-supply system.

DISCUSSION

The American Cast Iron Pipe Company issued a product alert for fire hydrant types B-84-B, 
B-62-B, B-50-B, and MK-73 with cast dates between 1999 and 2003 (and may also apply to
older hydrants as described below).  The cast date is located on the hydrant barrel, opposite
the nozzle.  The vendor stated that the hydrant operating rod and grease in each of these
hydrants must be replaced.  The product alert stated that grease used in these hydrants
contains an acetate additive that possibly can corrode the hydrant operating rods.  Once
started, this condition worsens over time, making hydrants difficult or, in extreme cases,
impossible to operate.
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The vendor recommends that customers discontinue using any grease containing acetate in all
of their hydrants, including any grease previously supplied by the vendor.  The vendor
recommends using Citgo Mystik food grade grease.  The grease that contains acetate that was
initially installed in the hydrants was Chevron Food Grade Grease, FMEPNLGI.  This grease
also was available for use on older fire hydrants and could have been used for maintenance. 
The vendor Web site http://www.acipco.com provides information on obtaining repair
information.

CONCLUSION

The use of proper grease is important in ensuring that fire hydrants remain operable and that
fire protection systems remain fully operable.  Fire hydrant vendors can provide corrective
action information if problems are identified with installed hydrants.  The use of grease
containing acetate on older fire hydrants from this vendor can also affect the operability of these
hydrants.

CONTACT

This information notice does not require any specific action or written response.  Please direct
any questions about this matter to the technical contacts listed below or the appropriate Office
of Nuclear Reactor Regulation (NRR) or Office of Nuclear Material Safety and Safeguards
(NMSS) project manager.

/RA/ /RA/

Robert C. Pierson, Director Christopher I. Grimes, Director
Division of Fuel Cycle Safety & Safeguards Division of Policy and Rulemaking
Office of Nuclear Material Safeguards Office of Nuclear Reactor Regulation
and Safeguards

Technical Contacts:  Phil Qualls, NRR Rex Wescott, NMSS
  301-415-1849 301-415-6727
  E-mail:  pmq@nrc.gov E-mail:  rgw@nrc.gov

Note:  NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE 06/30/2005 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2006-01:  Torus Cracking in a BWR Mark I Containment

COUNTRY PLANT AND UNIT REACTOR TYPE
US Fitzpatrick BWR

INITIAL STATUS RATED POWER (MWe NET)
Full Power 800

DESIGNER 1st COMMERCIAL OPERATION
General Electric 7/28/1975

________________________________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to inform
the owners of BWR Mark I containments about the occurrence and potential causes of the
through-wall cracking of a torus in a BWR Mark I containment.  Recipients are expected to
review the information for applicability to their facilities and consider appropriate actions to avoid
similar problems.  However, the measures suggested in this IN are not NRC requirements;
therefore, no specific action or written response is required.
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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:
2.1.1

3. Failed/Affected Systems:
3.SA

4. Failed/Affected Components:
4.2.5

5. Cause of the Event:
5.1.1.3
5.1.1.6
5.1.1.7

6. Effects on Operation:
6.2

7. Characteristics of the Incident:
7.3

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, D.C. 20555-0001

January 12, 2006

NRC INFORMATION NOTICE 2006-01: TORUS CRACKING IN A BWR MARK I
CONTAINMENT

ADDRESSEES

All holders of operating licenses for nuclear power reactors having boiling water reactor (BWR)
Mark I containments, 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 inform
the owners of BWR Mark I containments about the occurrence and potential causes of the
through-wall cracking of a torus in a BWR Mark I containment.  Recipients are expected to
review the information for applicability to their facilities and consider appropriate actions to avoid
similar problems.  However, the measures suggested in this IN are not NRC requirements;
therefore, no specific action or written response is required.

DESCRIPTION OF CIRCUMSTANCES

On June 27, 2005, with the plant operating at 100-percent power during a licensee inspection of
reactor core isolation cooling system torus suction piping, James A. FitzPatrick Nuclear Power
Plant (FitzPatrick) personnel discovered a torus leak near a torus support.  The plant’s torus is
a large doughnut-shaped steel structure that is partially filled with water and designed to act as
a pressure suppression chamber (see Figure 1).  The torus geometry and supports at the
location of the torus crack are shown in Figure 2.  The leak was located about 5 feet below the
waterline and just below the high-pressure coolant injection (HPCI) turbine exhaust pipe.

The leak was characterized as a slight seepage with streaking and a small puddle below the
leak.  Subsequent nondestructive examination determined that the leakage was from a small
through-wall torus crack which was x-shaped with an approximate 4.6 inch maximum length. 
The licensee determined that operability of the primary containment was not assured and
declared an Unusual Event and subsequently shut down the reactor (see Event Notification
41815, Reference 1).  

To correct this condition, the licensee installed an approximately 13 inch outer diameter torus
repair plate with a full-penetration weld joint.  Pressure testing and inspection of the torus and
drywell were completed after the repairs were completed.  An NRC special inspection team 
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reviewed the licensee’s repair methods, root cause and extent-of-condition determinations, and
corrective actions before the reactor was restarted (see NRC Inspection Report
05000333/2005009; Accession No. ML053610132). 

BACKGROUND

Title 10 of the Code of Federal Regulations (10 CFR) Section 50.55a “Codes and Standards,”
incorporates by reference Subsections IWE and IWL of Section XI of the American Society of
Mechanical Engineers Boiler and Pressure Vessel Code (ASME Code) for inspection of steel
and concrete containments with certain modifications and limitations.  These subsections
require licensees to inspect the pressure-retaining components of containments at periodic
intervals.  Subsection IWE of the ASME Code is applicable to the inspection of the FitzPatrick
containment, consisting of a steel drywell, a steel torus, and connecting vents. 

The NRC also requires licensees to perform leak rate testing of the containment
pressure-retaining components and isolation valves according to 10 CFR Part 50, Appendix J,
“Primary Reactor Containment Leakage Testing for Water-Cooled Power Reactors.”  Option B
of Appendix J is a performance-based regulation permitting licensees to set test frequencies
based on the performance of the components.  The pertinent testing requirement is the
containment integrated leakage rate test (ILRT) requirement (Type A test).  Based on the
results of the earlier Type A tests and using the risk-informed methodology described in
Regulatory Guide 1.174, “An Approach for Using Probabilistic Risk Assessment in
Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis,” the licensee had
previously been granted a license amendment to use a 15-year interval for the ILRT, with the
next test to be performed by March 2010. 

10 CFR Part 50, Appendix J, Option B, III.A, requires that a general visual inspection of the
accessible interior and exterior surfaces of the containment system for structural deterioration
which may affect the containment leak-tight integrity must be conducted prior to each test, and
at a periodic interval between tests based on the performance of the containment systems. 
These test requirements provide for periodic verification of the structural integrity of the primary
reactor containment.

DISCUSSION

The FitzPatrick licensee performed a root cause investigation of the event, and after eliminating
a number of possible causes (thermal fatigue, clearing load phenomena, metallurgical
discontinuity, weld defects, corrosion, flow-induced phenomena, flow-accelerated corrosion,
cavitation, and direct jet impingement), the licensee concluded that the most likely cause for the
initiation and propagation of the crack was the hydrodynamic loads of the turbine exhaust pipe
during HPCI operation coupled with the highly restrained condition of the torus shell at the torus
column support (see Figure 2).  The cracking occurred in the heat-affected zone of the lower
gusset plate of the ring girder at the torus column support (Figure 3 shows the HPCI turbine
exhaust pipe entering the torus and the approximate location of the crack).  The licensee
concluded that the crack was initiated by cyclic loading due to condensation oscillation during
HPCI operation.
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These condensation oscillations induced on the torus shell may have been excessive due to a
lack of an HPCI turbine exhaust pipe sparger that many licensees have installed.  The licensee
could not pinpoint exactly when of the crack started.  Subsequent HPCI system operation
helped propagation of the crack.  The licensee indicated that no detrimental torus condition was
noted during the general visual examination performed (per the 1998 edition of Subsection IWE
of Section XI of the ASME Code) during the refueling outage in 2002, and no leakage was
observed from this torus area during a walkdown by plant personnel on April 19, 2005.  As part
of its assessment of the IWE inspection program, the licensee noted that the IWE inspection
program is only capable of identifying conditions that are visually detectable.  Based on its
assessment, the licensee established a corrective action to address the need for augmented
inspections in areas where high operating stresses may exist or high fatigue cycling is likely.

The NRC staff is aware of several instances where the torus and drywells of BWR Mark I
containments have been subjected to pitting and general corrosion (see References 2 and 3,
INs 86-99 and 88-82 and the related supplements).  However, this is the first occurrence of a
through-wall crack known to the NRC staff.  The following measures could reduce the possibility
of such an event in the future or enable early detection of similar degradation:

• Many licensees have installed HPCI turbine exhaust pipe condensing spargers as one
possible way to adequately distribute the operational type hydrodynamic loads and
ensure that the stresses developed by these loads are within the acceptable limits.

• 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” requires, in part, that
measures be established to assure that applicable regulatory requirements and design
basis are correctly translated into specifications, drawings, procedures and instructions
and any changes are subject to commensurate design control measures.  Design
changes (any past or planned modifications) that affect the operational and accident
loads imposed on the containment torus need to be subjected to commensurate design
control reviews to ensure that the critical areas meet the acceptance criteria of the
design specifications.

• The combined operation of the HPCI system and the safety relief valve (SRV)
discharges during the northeast grid blackout disturbance of August 2003 may have
initiated the crack (although this could not be conclusively determined).  The HPCI
system operated for approximately 14.5 hours and SRVs lifted five times over a period
of 28 hours following the grid blackout disturbance.  The FitzPatrick licensee established
a corrective action to address the need for augmented inspections in areas where high
operating stresses may exist or high fatigue cycling is anticipated.  Such actions may be
warranted after such stress-inducing events or after a strong seismic event (i.e.,
operating basis earthquake). 

• 10 CFR Part 50, Appendix J, provides for periodic verification of the leak-tight integrity of
the primary reactor containment as specified in the technical specifications. 
Subsection IWE of the ASME code requires periodic inspection of the containment
surfaces.  These inspection programs are focused toward detecting structural
deterioration that could affect either structural integrity or leak-tightness.  The torus
through-wall cracking in this event was revealed by water leakage.  Water leakage is
readily indicated for through-wall cracks below the torus water line.  BWR Mark I
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containments also have areas above the water line, where only air or gas would leak,
and cracking at these locations would not be as easily detected.  Because cracks can
affect structural integrity or leak tightness, licensee containment inspection programs
are required to consider the potential for such cracking, in addition to detecting general
and pitting corrosion-induced degradation to ensure that containment integrity is
maintained as specified in technical specifications.

REFERENCES

1. Event Notification Report No. 41815, posted July 1, 2005, available on the NRC Web
site at http://www.nrc.gov/reading-rm/doc-collections/event-status/event/2005/
20050701en.html#en41815.

2. IN 86-99, ”Degradation of Steel Containments,” dated December 8, 1986 (Agencywide
Documents Access and Management System (ADAMS), Accession No.
ML0312502480), and Supplement 1, dated February 14, 1991 (Accession No.
ML031250234).

3. IN 88-82, “Torus Shells with Corrosion and Degraded Coatings in BWR Containments,”
dated October 14, 1988 (Accession No. ML031150069), and Supplement 1, dated
May 2, 1989, http://www.nrc.gov/reading-rm/doc-collections/gen-comm/
info-notices/1988/in88082s1.html.

CONTACT

Please direct any questions about this matter to the technical contacts below or to the
appropriate Office of Nuclear Reactor Regulation (NRR) project manager.

Richard P. Correia for
Christopher I. Grimes, Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation 

Technical Contacts: Hansraj (Hans) G. Ashar, NRR Mark S. King, NRR
301-415-2851 (301) 415-1150
E-mail: hga@nrc.gov E-mail: msk1@nrc.gov

Attachments: Figure 1:  Typical BWR with Mark I Containment and
Figure 2:  Cutaway Side-view of Torus Shell and Support
Figure 3:  Photograph of HPCI Turbine Exhaust Pipe Entering the Torus

Note: NRC generic communications may be found on the NRC public Web site:
http://www.nrc.gov, under Electronic Reading Room/Document Collections.
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Figure 1 Typical BWR with Mark I Containment

Figure 1 the cross-section of a pressure
suppression chamber (or torus) is 29.6 feet wide. 
The pressure suppression chamber (torus) holds
approximately 790,000 gallons of water.

Figure 2 
A cutaway side view of the torus shell and support
showing the location of the cracking.
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Figure 3:  Photograph from inside the torus of HPCI turbine exhaust pipe, with the approximate
location of the crack at the gusset.  This view is from inside the torus.  The HPCI turbine
exhaust pipe (in the center of the photo) is approximately 24 inches in diameter.



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE 03/2004 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2006-02:  Use of Galvanized Supports and Cable Trays with Meggitt Si
2400 Stainless Steel-Jacketed Electrical Cables

COUNTRY PLANT AND UNIT REACTOR TYPE
United States N/A Generic

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 (IN) to inform
addressees of the potential generic issue of using galvanized supports or galvanized cabletrays
with Meggitt Si 2400 stainless-steel-jacketed electrical cables. Recipients are expected to
review the information for applicability to their facilities and consider actions to avoid similar
problems.  However, suggestions contained in this IN are not NRC requirements; therefore, no
specific action or written response is required.
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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

2. Plant Status Prior to the Event:
2.0

3. Failed/Affected Systems:
3.B
3.E

4. Failed/Affected Components:
4.3.8

5. Cause of the Event:
5.1.6.8
5.7.1

6. Effects on Operation:
6.0

7. Characteristics of the Incident:
7.7
7.13

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
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

WASHINGTON, D.C. 20555-0001

January 19, 2006

NRC INFORMATION NOTICE 2006-02: USE OF GALVANIZED SUPPORTS AND CABLE
TRAYS WITH MEGGITT Si 2400 STAINLESS-
STEEL-JACKETED ELECTRICAL CABLES

ADDRESSEES

All holders of operating licenses for nuclear reactors except those who have permanently
ceased operations and have certified that fuel has been permanently removed from the reactor
vessel; and fuel cycle licensees and certificate holders.

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to inform
addressees of the potential generic issue of using galvanized supports or galvanized cable
trays with Meggitt Si 2400 stainless-steel-jacketed electrical cables.  Recipients are expected to
review the information for applicability to their facilities and consider actions to avoid similar
problems.  However, suggestions contained in this IN are not NRC requirements; therefore, no
specific action or written response is required.

DESCRIPTION OF CIRCUMSTANCES

In March 2004, Omega Point Laboratories, Inc. did a fire test of Meggitt Safety Systems, Inc.’s
Si 2400 stainless-steel-jacketed electrical cables on behalf of Progress Energy Carolinas, Inc.,
as described in its license amendment request for the Harris Nuclear Plant dated
August 18, 2005 (Accession No. ML052640144).  The test did not successfully demonstrate
continued electrical functionality of the cables for the complete duration of the fire test.  The
cable samples were installed on galvanized supports for the fire test.  Wherever the cables
came in contact with a galvanized support, the cable jacket was degraded.  The degradation
was attributed to liquid metal embrittlement of the stainless steel cable jacket directly contacting
the galvanized support material at high temperatures.  The cable jacket failure was not
discovered until a hose stream test at the end of the fire test.

A second fire test was done later using stainless steel supports so that no cable samples were
in direct contact with galvanized material.  No cable jacket degradation was observed during the
second test.

DISCUSSION

Meggitt Si 2400 stainless-steel-jacketed cable is designed to function during a fire.  The
stainless steel jacket acts as a fire barrier.  This cable is used in some nuclear facilities to
provide power to equipment required for safe shutdown of the facility. 

ML053200005
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If galvanized supports are in contact with the stainless steel jacket of the cable, the stainless
steel jacket could degrade during a fire event.  Degradation of the cable jacket would expose
the cable to the fire and possibly result in damage to the cable.  Consequently, the equipment
being powered by the cable might malfunction during shutdown of the plant.  According to
Section 4.0 j of Meggitt document ER 05-179 (Revision A, dated October 7, 2005), “Unpacking,
Inspection, Installation and Standard Practices of Si 2400 Fire Rated Cable,” 
“Si 2400 Fire Cable may be routed in cable trays; Stainless steel trays are recommended. 
Cable should not be installed in galvanized trays and should NOT be in direct contact with
galvanized or aluminum trays or structures.”  This statement was added to the document as a
result of the unsuccessful March 2004 fire test.

Addressees should be aware that fuel cycle licensees and certificate holders are not held to the
same fire protection requirements specified in Title 10 of the Code of Federal Regulations, 
Part 50, with regard to electrical circuits, but there are a limited number of safety events that
could be triggered by damage to electrical cables during a fire at a fuel cycle facility (e.g., loss
of power for maintaining a vacuum in gloveboxes).  Fuel cycle licensees and certificate holders
also may be interested in knowing about this generic issue because there may be potential for
loss of some safeguards capabilities during a fire, if power to safeguards equipment were lost.

GENERIC IMPLICATIONS

Galvanized supports and cable trays with Meggitt Si 2400 stainless-steel-jacketed electrical
cables can impact the safe shutdown functions of the equipment powered by the cables.

CONTACT

This IN requires no specific action or written response.  Please direct any questions about this
matter to the technical contact listed below or the appropriate Office of Nuclear Reactor
Regulation (NRR) project manager.

Robert C. Pierson, Director /RA/             Christopher I. Grimes, Director     /RA/
Division of Fuel Cycle Safety & Safeguards Division of Policy and Rulemaking
Office of Nuclear Material Safety and Safeguards Office of Nuclear Reactor Regulation

Technical Contacts: Robert Wolfgang, NRR Rex Wescott, NMSS
301-415-1624             301-415-6727
E-mail: rjw1@nrc.gov E-mail: rgw@nrc.gov

Note: NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.



INCIDENT REPORTING SYSTEM

____________________________________________________________________________
IRS NO. EVENT DATE 09/23/2005 DATE RECEIVED

EVENT TITLE

NRC Information Notice 2006-03: Motor Starter Failures Due to Mechanical-Interlock Binding

COUNTRY PLANT AND UNIT REACTOR TYPE
United States Cooper BWR

INITIAL STATUS RATED POWER (MWe NET)
Shutdown 778

DESIGNER 1st COMMERCIAL OPERATION
General Electric 07/01/1974

________________________________________________________________________
ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees about the recent motor starter failures due to the mechanical interlock binding
between the “open” and “close” contactors at Cooper Nuclear Station (CNS). 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.
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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:
1.2.5
1.3.2
1.4

2. Plant Status Prior to the Event:
2.2.2

3. Failed/Affected Systems:
3.BE

4. Failed/Affected Components:
4.2.3
4.3.7

5. Cause of the Event:
5.1.2.2
5.1.2.4
5.1.2.9
5.7.2

6. Effects on Operation:
6.0

7. Characteristics of the Incident:
7.8

8. Nature of Failure or Error:
8.3

9. Nature of Recovery Actions:
9.1



UNITED STATES
NUCLEAR REGULATORY COMMISSION

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

January 25, 2006

NRC INFORMATION NOTICE 2006-03: MOTOR STARTER FAILURES DUE TO
MECHANICAL-INTERLOCK BINDING

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.

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to inform
addressees about the recent motor starter failures due to the mechanical interlock binding
between the “open” and “close” contactors at Cooper Nuclear Station (CNS).  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 23, 2005, during a forced outage at CNS, an operator attempted to close a
residual heat removal (RHR) Train C suppression pool isolation motor-operated valve (MOV) to
align the RHR system for shutdown cooling.  The valve failed to close.  The licensee inspected
the 480 V MOV starter and found that the starter close contactor coil remained energized,
overheated, and failed.  The problem was attributed to a slightly deformed mechanical interlock
which prevented the energized contactor from engaging properly.  Later the same day, as
operators attempted to open the RHR Train B shutdown cooling isolation valve to place RHR
into shutdown cooling, the valve did not immediately open when the control switch was taken to
the open position.  The valve opened on the second attempt.  The licensee inspected the motor
starter and found a similar problem where the mechanical interlock was slightly deformed and
was causing the open and close contactors of the reversing starter to bind intermittently.

ML053340032
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DISCUSSION

The mechanical interlock with a reversing starter prevents a phase-to-phase fault by preventing
simultaneous actuation of the open and close contactors.  This device is a redundant protection
for the electrical interlock in a reversing starter.  The licensee’s root cause investigation found
that an inappropriate mounting alignment of the mechanical interlock caused a slight
deformation (bowing) of the nylon mechanical interlock for the open and close contactors of the
MOV.  The deformation caused the interlock to bind and prevented the energized motor starter
contactor from engaging properly.  The interlock had been positioned too close to the open and
close contactors.  The mounting hole was offset 1/8 of an inch or more from the center line. 
According to the manufacturer’s (Cutler Hammer’s) instructions for mechanical interlocks, the
mounting offset from the centerline should have been 1/16 of an inch.  This problem was
attributed to a fabrication error by the vendor.  The slight misalignment of the mechanical
interlock in combination with the creep of the nylon material of the interlock under stress over
time slightly deformed the interlock, causing the interlock to bind against the open and close
contactors.  

CNS’s root cause investigation identified seven such events (including this event) at CNS since
1988.  These events included abnormally long MOV opening or closing times, failed contactor
coils, and blown power fuses to the starter control circuit.  The licensee’s analysis did not
indicate any obvious precursor problems, leading to the conclusion that the failures occurred
unexpectedly.  

The root cause investigation by the CNS also found that similar interlock problems had
occurred at several other nuclear plants.  NRC Inspection Reports 50-346/99-11 (Accession
No. ML993370095) and 50-361/99-15 (Accession No. ML993330092) document similar
mechanical interlock problems at Davis-Besse Nuclear Station and San Onofre 2 Nuclear
Station, respectively, in 1999.

To correct the problem at CNS, the licensee changed the mounting arrangement.  Instead of a
drilled hole in the interlock support bracket, the licensee created a slot that allows lateral
adjustment to align the interlock and replaced the damaged components.  The licensee also
scheduled preventive maintenance to inspect similar mechanical interlocks in the active MOV
starters.
 
Subtle fabrication or installation errors in mechanical interlocks in motor starters can lead to
unexpected failures over time.  A thorough evaluation and trending of the MOV stroke time
during the surveillance can help prevent unanticipated failures.
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CONTACT

This information notice requires no specific action or written response.  Please direct any
questions about this matter to one of the technical contacts listed below or the appropriate
Office of Nuclear Reactor Regulation (NRR) project manager.

Christopher I. Grimes, Division Director    /RA/
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Technical Contacts: Vijay Goel, NRR Thomas Koshy, NRR
301-415-3730 301-415-1176

        E-mail: vkg@nrc.gov E-mail: txk@nrc.gov

Project Manager: Sheila Ray, NRR
        301-415-2018
       E-mail: sxr4@nrc.gov

Note: NRC generic communications may be found on the NRC public Website,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.


