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Final Report
J Reportable Qcourrence #91-01
Abnormal Degradation in Reactor Fuel
as Specified in Technical Specification 1.2% and 4.2.4d(1)

Deseription

In reference to fue) performance of the Texas Engineering Experiment Station/Texas
A&M University System, Nuclear Science Center Reactor (NSCR), Technical Specifi-
cation 4.2.4.a specifies that at least one-fifth of the fuel elements used in
cperation of the reactor over the previous inspection year shall be inpsected
visually for damage or detericration and measured for length and bend annually, not
to exceed 15 months. Also, at least four fuel elements which occupy the highest
pulse temperature positions in the core shall be inspected. These elements may be
included in the one-fifth total of elements selected and scheduled for inspection.

On 25 January 1991 during performance of the annual fuel inspection of operational
Core VIII-A (see attached), fuel element No. 6502 located in C-7, SE failed to pass
the goe-no-go gauge test for excessive trarsverse bend as specified .a Technical
Specifiication 4.2.4.d(1). This specification requires that the element be removed
from service if the measured transverse bend exceeds 0,125 inches over the length
of the cladding. There is alsc a requiremenrt unler Technical Specification 4.2.4.b
that if any element is found ‘o be out of tolerance, the entire core will be
inspected.

Element No. 6502 showed no apparent visible damage to the fuel claddiaog and there
was no fisslon product leakage detected in daily porl water samples. The element
was removed from service and replaced with a spare fuel element.

Results of Inspection of All Fuel Flements in Ute

A total of 97 FLIP fuel clements were inspected oconsisting of 90 elements from the
reactor core and seven elements used in rotation or exchange., All fuel elements in
use requiring inspection are FLIP TRIGA elements. During the fuel inspection, a
second fuel element No, 8468 located in E-3, NW failed to pass the go-no-go gauge
test for excessive tran.s.rse bend, This element alsc showed no apparen’ visible
damage to the fuel cladding and, as earlier stated, there was no detected fission
product leakage. Element No. BU68 was also removed from service and replaces with
a spare fuel element.
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Uperat istory of E nts No. nd No. 8468

Total Core
Element Date of ‘.ate Removed Operation In%gﬁpl Mass Prgqipt Mass $ Pulse
No. First Use From Service __Mw Days u U Reactivity
€502 10/1/79 1725/ 9N 1007.7 122.28 105.89 829.4
BUGB V1777 2%/ 12241 121.16 101.10 829.4

Knowledge of and Actions Taken t _Owner/Operators of TRIGA Fuels .o Reduce the
Excessive Bowing of Elements

The explanation for the bowing of Uranium=Zirconium-Hydride fuel elements is
explained in detail in the General Atomics doocument GA-A16613, "Interpretation of
Damage to the FLIP Fuel During Operation of the Nuclear Science Center Reactor at
Texas A&M University", by M. T. Simnad, G. B. West, J. D. Randall, W. J. Richards,
and D. Stahl, December 1981, Also, an explanation and evaluation of TRIGA fuel
damage by the USNRC staff is provided in NUREG-0947, "Safety Evaluation Report
Related to Renewal of the Operating License for the Texas A&M Universi',K Research
Reactor", March 1983.

The excessive bowing of both Standard TRIGA and FLIP TRIGA fuels has been
experienced in other operating reactors. Oregon State University, for example,
observed the excessive bowing in two FLIP TRIGA elements in 1987 and one FLIP TRIGA
element in 1989. These elements were removed from service. General Atomics in the
past ten years also identified several elements with excessive transverse bend that
required their removal from service,. General Atomics perio”ically rotates
individual fuel elements in 180° inocrements to help reduce excessive bowing. This
procedure carrdt be used in the NSCR due te a difference in element design. The
NSCR fue. elemznts have threaded bottom ends that screw into base -dapters for four
rod and three rod bundles. Rotation of the element would lucsen the fuel element
in the bundlc :9e adapter. This is not permitted. In comparison, the TRIGA fuel
elements used hv Jeneral Atomics have smooth bottom ends that can be easily rotated
in the core grid plate.
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« FMollowing recent discussions with General Atomics representatives, it was conoluded
that the immediate action one could take to hopefully reduce or prevent excessive
transverse bending .ould be to periodically relocate fuel bundles within the core
or to relocate single elements within fuel bundles. This can te conveniently done
during the annual inspections of fuel. This action was initiated in the reloading
of Core VIII-A and the reestablishment of an operational core. The reloading of
Core VI1II-A was completed on 1 February 1991.
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