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Union of Concerned Scientists
Citizens and Scientists for Environmental Solutions

August 15, 2006 F. •Ft .•j,,3

Chief - FOIA-LPDR Branch 49 d 61- ,

Division of Freedom of Information and Publication Services .J,.9 I'-
Office of Administration D at
U.S. Nuclear Regulatory Commission. ,.ai,-.

Washington, DC 20555-0001 Related Cam:

Submitted via e-mail to FOIA@nrc.gov

Good Day:

Pursuant to the Freedom of Information Act, 5 U.S.C. 552, 'as amended and 10 C.F.R. 9.8 of the
Commission's regulations, UCS hereby requests that NRC make available copies of all Commission,
EDO, and staff documents (reports, e-mails, telephone conversation transcripts/summaries, etc.) related to
the event at the foreign PWR that led to the issuance of Information Notice 2004-04, "Fuel Damage

During Cleaning at a Foreign Pressurized Water Reactor," dated February 24, 2004. UCS recognizes that
the NRC has agreements with foreign countries that, among other things, control the dissemination of

materials obtained by the NRC. If redaction of certain information covered by these agreements enables

NRC to release the remainder of the document(s), UCS requests the release of redacted document(s).

Pursuant to and in compliance with NRC regulations at 10 CFR 9.41, UCS requests that any searching
and copying fees incurred as a result of this search be waived, and provides the following information in
response to the eight criteria listed in Section 9.41(b) in support of this fee waiver request:

1. Purpose of request

In April 1998, UCS released an 18-page report titled, "Potential Nuclear Safety Hazard: Reactor

Operation with Failed Fuel Cladding." That report focused on the integrity of nuclear fuel when it
resides within the reactor core. The event described in NRC Information Notice 2004-04 involves the

integrity of nuclear fuel when it resides outside of the reactor core. UCS can review information on
similar fuel sipping operations at US nuclear power plants in the NRC's ADAMS online electronic
library, including its Public Legacy series. UCS cannot review information on this foreign event
because that material has not been placed in public ADAMS. Our FOIA request seeks additional
information on this event to the extent it can be made available under NRC's international
agreements.

2. Extent to which UCS will extract and analyze the substantive content of the records

UCS will review the materials received in response to this FOTA request along with related
information on US reactor experience to assess safety margins during fuel sipping and storage
operations similar to how UCS extracted and analyzed information on fuel reliability within the

reactor core for our April 1998 report. NRC Information Notice 2004-04 provided some technical

background for the event at the foreign PWR (e.g., on page 2, the Information Notice indicated the
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decay heat generation by the irradiated fuel in the cleaning cell ranged between 240 and 270 kW) but
omitted key data that prevented full understanding of what went wrong. An example of the missing
data are the operating parameters (i.e., rated flow rate, developed head, etc.) for the single cooling
pump that the Information Notice said "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."

This missing information is essential to understanding this event in context. Information Notice 2004-
04 lists four other NRC generic correspondence documenting similar operating experiences at US

reactors (e.g., Information Notice 97-85 and Generic Letter 88-17). In these cases, UCS can access
additional information in ADAMS to supplement the information available in the generic
correspondence. UCS cannot supplement the information in Information Notice 2004-04 absent this
FOIA.

3. Nature of the specific activity or research in which the records will be used and UCS's
qualifications to utilize the information for the intended use in such a way that it will contribute
to public understanding

The response to Item (2) above addresses much of this specific activity and qualifications parts of this
item. With respect to the "contribute to public understanding" component, that's a hallmark of the
UCS nuclear safety project. As a public interest group, our objectives and intentions are to not only

engage the NRC on nuclear safety concerns, but to do so in a public arena so that the general public,
particularly that segment actively involved with reactors operating in their communities, understands
what is happening and why. The specific issues in this case - namely, safe and secure storage of
irradiated fuel at reactor sites - is of interest to UCS and the public we represent in two ways: (1) the
trend, reported by Commissioner Merrifield and others, of increasing fuel reliability problems which
had the potential for increasing the frequency of fuel sipping operations to find the failed fuel rod(s),
and (2) the eventual opening of a repository for spent fuel which may entail sipping or other
inspection of suspected failed fuel rods to satisfy DOE's fuel canistering requirements. UCS seeks
better understanding of this irradiated fuel event at the foreign PWR so as to be better .prepared to
engage on these two subjects in the future.

4. Likely impact on the public's understanding of the subject as compared to the level of
understanding of the subject prior to disclosure

The NRC issued Information Notice 2004-04 on the event. The NRC's generic correspondence
program is a fine communications vehicle, but individual generic correspondence documents are not
stand-alone information fountains. The four related generic correspondence documents referenced in
Information Notice 2004-04 all relate to operational events at US reactors. UCS and the public can
"pull the string" on these four events to uncover additional details. For example, we can review the
NRC inspection reports on the operational ,events and can review the applicable sections of the US
reactors' Updated Final Safety Analysis Reports to more fully understand what happened and why -
and also to develop insights on whether comparable events could happen at other US reactors.

But there's not the extent of supplemental information about the event at the foreign PWR. Our FOIA
request seeks to obtain as much supplemental information as can be revealed by the NRC within the
bounds of its international agreements. i

5. Size and nature of the public to whose understanding a contribution will be made



UCS has an active membership of over 60,000 persons. Approximately one-third of our membership
are scientists of varying disciplines. The rest are citizens/activists/environmentalists. UCS has a
website (www.ucsusa.or~g that receives thousands of hits daily. UCS is a frequent source of
information to the media, Capitol Hill, and citizens/activists living near nuclear power plants. And
UCS is, for lack of a better descriptor, part of the NRC's "professional public" invited to participate
in NRC's events such as its Regulatory Information Conference and workshops such as last fall's
Emergency Preparedness day and a half event.

6. Means of distribution of the requested information

UCS will likely cite the requested information during upcoming presentations to the NRC
Commission and during other NRC public meetings, such as at next year's Regulatory Information
Conference (RIC). UCS will likely follow up with the NRC via letter(s) for any questions, comments,
and/or recommendations we develop from our review of the requested materials. Our written
materials for such presentations are typically posted to our website, www.ucsusa.org, and available
for viewing/download without charge or fee.

7. Whether free access to Information will be provided

Yes, as detailed in the response to Item (6). In addition, anyone calling UCS to request a copy of
material presented during an NRC public meeting, but not posted on our website, will be provided
with a free copy by e-mail, fax, or regular mail.

8. No commercial Interest by UCS or any other party

Neither UCS or any affiliated party has a commercial interest in obtaining the requested information.
The requested information will be provided in response to all requests without charge. The sole
interest of UCS in the requested information is to improve the interface between NRC and its public
stakeholders.

If all or any part of this request is denied, please cite the specific exemptions relied upon in refusing to

release the materials. Further, since the Freedom of Information Act provides that the remainder of a file
must be released if only portions are exempt from disclosure, UCS requests that we be provided with all

non-exempt portions that are reasonably degradable. Of course, we reserve the right to appeal the

withholding or deletion of any information.

Sincerely,

David Lochbaum
Director, Nuclear Safety Project
Union of Concerned Scientists
1707 H Street NW, Suite 600
Washington, DC 20006-3919
(202) 223-6133
(202) 223-6162 fax



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 vadety of factors,
including earlier steam generator chemical decontamination. The plants 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.
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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 arcovered
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 moming 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.

IRA!
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: srid(nrc.aov Email: ixd~ nrc.aoV

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

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

02/05/2004

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

01/21/2004

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

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.

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.

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

01/09/2004

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 <IistprocO-nrc.gov >, no subject, and the following
command in the message portion:

subscribe gc-nrr firstname lastname

OL = Operating License
CP.= Construction Permit
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From: "Dave Lochbaum" <dlochbaum@ucsusa.org>
To: <FOIA@nrc.gov>
Date: Mon, Aug 14, 2006 1:21 PM
Subject: FOIA request

Good Day:

Attached is a FOIA request and a fee waiver. The Information Notice
referenced in the FOIA request is also attached.

Thanks,

Dave Lochbaum
Director, Nuclear Safety Project
Union of Concerned Scientists
1707 H Street NW Suite 600
Washington, DC 20006-3962
(202) 223-6133 (office)
(202) 331-5430 (direct line)
(202)_223-6162 (fax)


