
November 3, 2003

Mr. Alexander Marion
Director of Engineering
Nuclear Energy Institute
1776 I St., N.W., Suite 400
Washington, DC  20006-3708

Mr. David Lochbaum
Union of Concerned Scientists
1707 H Street, NW., Suite 600
Washington, DC  20006-3919

SUBJECT: ADDITION OF AGING MANAGEMENT PROGRAM (AMP) FOR FUSE
HOLDERS

Dear Messrs. Marion and Lochbaum:

The purpose of this letter is to provide you with an opportunity to comment on the addition of
the AMP, XI.E5 �Aging Management Program for Fuse Holders,” proposed by the U.S. Nuclear
Regulatory Commission (NRC) staff for license renewal.  By our letter dated March 10, 2003,
the staff finalized interim staff guidance (ISG)-5, "Identification and treatment of electrical fuse
holders for license renewal" (See ADAMS Accession No. ML030690492).  In the transmittal
letter, the staff indicated that they were developing an appropriate AMP for fuse holders that
needed to be incorporated into the generic aging lessons learned (GALL) report.  With the
development of the proposed AMP for fuse holders, the staff also identified that additional
changes are needed in the GALL report and in the standard review plan to review license
renewal applications for nuclear power plants (SRP-LR) which will reflect the proposed AMP.

The staff is enclosing a copy of the proposed AMP XI.E5 as Enclosure 1.  For timely
implementation of this AMP in the above license renewal guidance documents, your comments
are requested within 30 days of the date of this letter.

Once the above AMP is finalized, the staff with incorporate it into the next revision of GALL and
SRP-LR and it is also possible that comparable changes might be needed for future revisions to 
NEI 95-10, �Industry Guidance for Implementing the Requirements of 10 CFR Part 54 - The
License Renewal Rule.”  If you have any questions regarding this matter, please contact Peter
Kang at 301-415-2779.

Sincerely, 
/RA/
Pao-Tsin Kuo, Program Director
License Renewal and Environmental Impacts Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Project No. 690
Enclosures:  As stated
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Enclosure 1

XI.E5  Aging Management Program for Fuse Holders

Program Description

Fuse holders/blocks are classified as a specialized type of terminal block because of the
similarity in design and construction.  The fuse holders are typically constructed of blocks of
rigid insulating material, such as phenolic resins.  Metallic clamps are attached to the blocks to
hold each end of the fuse.  The clamps can be spring-loaded clips that allow the fuse ferrules or
blades to slip in, or they can be bolt lugs, to which the fuse ends are bolted.  The clamps are
typically made of copper.  

GALL XI.E1, �Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements,” will manage the aging of insulating material but not the metallic
clamps of the fuse holders.  The aging management program for fuse holders (metallic clamps)
needs to include the following aging stressors: fatigue, mechanical stress, vibration, chemical
contamination, and corrosion.  GALL XI.E1 is based on only a visual inspection of accessible
cables and connections.  Visual inspection is not sufficient to detect the aging effects from
fatigue, mechanical stress, vibration, or corrosion on the metallic clamps of the fuse holder.

In-scope fuse holders should be tested to provide an indication of the condition of the metallic
clamps of the fuse holders.  The specific type of test performed will be determined prior to the
initial test, and is to be a proven test for detecting deterioration of metallic clamps of the fuse
holders, such as thermograph, contact resistance testing, or other appropriate testing.

As stated in NUREG-1760, �Aging Assessment of Safety-Related Fuses Used in Low- and
Medium-Voltage Applications in Nuclear Power Plants,” fuse holders experience a number of
age-related failures.  The major concern is that failures of a deteriorated cable system (cables,
connections including fuse holders, and penetrations) might be induced during accident
conditions.  Since they are not subject to the environmental qualification requirements of
10 CFR 50.49, an aging management program is required to manage the aging effects.  This
program will ensure that fuse holders will perform their intended function for the period of
extended operation.

Evaluation and Technical Basis

Scope of Program:  This program applies to fuse holders located outside of active devices that
have been identified for being susceptible to aging effects.  Fuse holders inside an active
device (e.g., switchgears, power supplies, power inverters, battery chargers, and circuit boards)
are not within the scope of this program. 



Preventive Actions:  No actions are taken as part of this program to prevent or mitigate aging
degradation. 

Parameters Monitored/Inspected:  This program will focus on the metallic clamp (or clip)
portion of the fuse holder.  The monitoring includes thermal fatigue in the form of high
resistance caused by ohmic heating, thermal cycling or electrical transients, mechanical fatigue
caused by frequent manipulation of the fuse itself or vibration, chemical contamination,
corrosion, and oxidation. 

Detection of Aging Effects:  Fuse holders within the scope of license renewal will be tested at
least once every 10 years.  Testing may include thermograph, contact resistance testing, or
other appropriate testing methods.  This is an adequate period to preclude failures of the fuse
holders since experience has shown that aging degradation is a slow process.  A 10-year
inspection frequency will provide two data points during a 20-year period, which can be used to
characterize the degradation rate.  The first tests for license renewal are to be completed
before the period of extended operation. 

Monitoring and Trending:  Trending actions are not included as part of this program because
the ability to trend test results is dependent on the specific type of test chosen.  Although not a
requirement, test results that are trendable provide additional information on the rate of
degradation.

Acceptance Criteria:  The acceptance criteria for each test are defined by the specific type of
test performed and the specific fuse holder tested.

Corrective Action:  An engineering evaluation is performed when the test acceptance criteria
are not met in order to ensure that the intended functions of the fuse holders can be maintained
consistent with the current licensing basis.  Such an evaluation is to consider the significance of
the test results, the operability of the component, the reportability of the event, the extent of the
concern, the potential root causes for not meeting the test acceptance criteria, the corrective
action required, and the likelihood of recurrence.  When an unacceptable condition or situation
is identified, a determination is made on whether the same condition or situation is applicable to
other inaccessible, in-scope, fuse holders.  As discussed in the appendix to the GALL report
(NUREG 1801, Volume 2), the staff finds the requirements of 10 CFR Part 50, Appendix B,
acceptable to address corrective actions.

Confirmation Process:  As discussed in the appendix to the GALL report (NUREG 1801,
Volume 2), the staff finds the requirements of 10 CFR Part 50, Appendix B, acceptable to
address the confirmation process.

Administrative Controls:  As discussed in the appendix to the GALL report (NUREG 1801,
Volume 2), the staff finds the requirements of 10 CFR Part 50, Appendix B, acceptable to
address administrative controls.

Operating Experience:  Operating experience has shown that the loosening of fuse holders is
an aging mechanism that, if left unmanaged, has led to a loss of electrical continuity function.
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