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Re: Spent Fuel Pool Boraflex

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

References: 1. G. S§. Vissing letter to E. J. Mroczka, “Boraflex
Degradation in Millstone 2 Spent Fuel Racks (TAC
No. 77725)," dated February 7, 199].

2. J. F. Opeka letter to U.S. Nuclear Regulatory Commission,
"Millstone Nuciear Power Station, Unit No. 2, BORAFLEX
Degradation In Spent Fuel Racks (TAC No. 77725)," dated
November 21, 199].

Gentlemen:

Millstone Nuclear Puwer Station, Unit No. 3
spent Fuel Pool Boraflex Surveillance Coupons

Boraflex has been widely used as a neutron abrorbing poison within the spent
fuel pool storage racks of many commercial ru-~lear power plants., Industry
experience in the use of this material has shown that Boraflex is mechanically
susceptible to gamma radiation damage associated with spent fuel rack storage
service. The damage results in either perimeter -hrinkage of the panels if
the Boraflex is mechanically unrestrained or “in panel" separation (gap
formation) 1if the Boraflex is mechanically vrestrained. At times, a
combination of both types of damage can occur. The purpose of this letter is
to provide the NRC Staff with Northeast Nuclear Energy Company’s (NNECO)
assessment of this phenomenon for the Millstone Unit No. 3's spent fuel pool
storage racks.

In 1987, the NRC Staff issued Information Notice No. 87-43 "to alert
recipients to a prtentially significant problem . . . wherein gap formation in
neutron absorbin. ~.terials (Boraflex) might excessively reduce the margin of
nuclear subcritica!i.y in the fuel pool and compromise safety." At that time,
gap formation in Borafiex was attributed to fabrication induced restraints
within the spent fue. rack structure. NNECO’s evaluation and review of
Millstone Nuclear Power Station, Unit Nos. 2 and 3 spent fuel rack design was
based on this notice and determined that due to the respective rack designs,
Millstone Unit Nos. 2 and 3 were not susceptible to the fabrication induced
restraints and the associated gap formation.
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In 1990, Millstone Unit No. 2 discovered deterioration of the Boraflex
material while preparing a surveillance coupon for routine examination.
Subsequent to this discovery, blackness testing of the Boraflex panels in the
racks was performed and revealed that gap formation was present in the spent
fuel racks. These gaps were assessed to be a result of a potential inservice
restraint mechanism. NNECO reanalyzed the rack design to incorporate the gaps
observed into the criticality anaiysis and determined that the racks would
maintain the required K less than 0.95. The NRC Staff concurred with this
analysis in a letter to‘ﬁfcco dated February 7, 1991 (Reference 1).

By lTetter dated November 21, 1991 (Reference 2), NNECO informed the NRC Staff
of the results of the second blackness testing campaign, which began on
October 15, 1991, at Millstone Unit No. 2. The test results indicated that
gap growth had been experienced in the cell locations previously identified to
have gaps. Additionally, new gaps had been detected in cells where no gaps
had been previously identified. In addition to the immediate corrective
actions identified in the November 21, 1991, letter, NNECO also identified the
need to reevaluate the integrated gamma dose value associated with the
Millstone Unit No. 2 analysis. The test results have indicated that the
Boraflex continues to be susceptible to damage and had not reached the
saturation level as previously assumed. As a result of this testing,
Millstone Unit No. 2 has restricted fuel movements within the spent fuel pool
until further analysis is completed.

Because of the problems experienced with the use of Boraflex at Millstone Unit
No. 2, NNECO revisited the 1989 evaluations and examinations of the first set
of Boraflex coupon specimens retrieved from the Millstone Unit No. 3 spent
fuel pool. The Boraflex coupon specimens were removed from the spent fuel
pool and sent to a vendor, NUSURTEC, for analysis. Thc NUSURTEC analysis
established "that Boraflex absorbers . . . have retained their neatron
absorption properties . . . and are capable of continuing tc perform their
intended function of controlling reactivity." However, the NUSURTEC report
also established that "“the coupons were found to be broken" and under
compressive load. The report suggested that this compression is probably not
representative of the use of Boraflex in the storage racks and does not
necessarily suggest degradation of the Boraflex in the spent fuel storage
racks. The compression of the surveillance coupons was attributed to the
coupon holders and not the coupons. The report also determired that, due to
the compressive loading of the coupons, the coupons cannot be used in
determining shrinkage characteristics of the Boraflex in the storage racks.
Because the coupons are not able to predict shrinkage of the Boraflex,
Millstona Unit No. 3 does not have the ability to directly determine physical
dimensional changes to the Boraflex.

In 1991, a second set of coupons was forwarded from Millstone Unit Ne. 3 to
NUSURTEC for examination and analysis. The results reported were consistent
with the 1989 report including the presence of cracks in the coupon specimens.
However, NUSURTEC concluded that the continued "appearance of the unexplained
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It is important to note that this evaluation only takes into account the spent
fuel currently residing in the spent fuel pool. The storage racks, previously
qualified to store spent fuel with maximum enrichments up to 5.05 weight
percent U235, may not maintain this qualification should the Boraflex panels
experience gap formation of the magnitude assumed in this evaluation.
Blackness testing, to determine the maximum extent of the ?ap formation within
the storage racks, will be performed or the Millstone Unit No. 3 spent fuel
racks to validate these assumptions. This testing, contingent on vendor
availability, is expected to occur in June of 1992. To provide an additional
level of confidence that the spent fuel storage racks satisfy design
conditions, a reanalysis of the fuel pool criticality analysis will be
performed utilizing the data obtained from the blackness testing of the racks.
Additionally, bec-use NNECO intends to utilize blackness testing and industry
data to account for any shrinkage effects or gap formation in Lhe Boraflex,
the intent of the Boraflex surveillance program commitment described in the
FSAR remains valid.

We trust you will find this information satisfactory and we remain available
to answer any questions you may have.

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

FOR: J. F. Opeka
Exq&utive Vice President

BY: E ( 7';\‘,‘\ \."\ 4I-,.‘.:)_
: Fo 2€2rS

Vice President

cc: T. T. Martin, Region I Administrator
Vernon L. Rooney, NRC Project Manager, Millstone Unit No. 3

willéag J. Raymond, Senior Resident Inspector, Millstone Unit Nos. 1, 2,
an



