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SUBJECT: Report of Abnormal Occurrence in compliance with LOPRA Technical
Specifications section 6.7 (¢) (3)and 1.12 (d & 1).

Please find attached a report intended to meet the 14 day reporting requirement of
LOPRA Technical Specification section 6.7 (c).

Respectfully,

Richard L. Holm
Reactor Supervisor

Attachments (4)

¢: Mr. Alexander Adams, Jr., Project Manager, USNRC
Mr. Tim Reidinger, USNRC, Region 1]
Dr. Barclay G. Jones, Head, Department of Nuclear Engineering
Mr. Anthony Graziano, Associate Dean, College of Engineering
Prof. Dan Hang, Interim Director, Nuclear Reactor Laboratory
Dr. Sheldon Landsberger, Chairman, Nuclear Reactor Committee
Campus Health Physics Office
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STATE OF ILLINOIS

COUNTY OF CHAMPAIGN

Richard .. Holm, being first duly sworn on oath, deposes and says that hi 5 affixed his
signature to the letter above in his official capacity as Reactor Supervisor, University of
Illinois Nuclear Reactor Laboratory\; that in accordance with the provisions of Part 50,
Chapter 1, Title 10 of the Code of Federal Regulations, he is attaching this affidavit\; that the
facts set forth in the within letter are true to his best information and belief.

/Z:‘/}E! é ; éﬁ’(
Richard L. Holm
Reactor Supervisor

Subscribed and sworn to before me, a Notary Public, in and for the County of Champaign,
State of Iilinois, this [ day of _dugeus7 CAD., 1994,

/o Sa s
(ﬂ/ 7 '/J'C_‘
My Commission Expires

“ QOFFICIAL SEAL "
KATHLEEN M. DYSART
NOTARY PUBLIC, STATE OF ILLINOIS

MY COMMISSION EXPIRES 8/19/96
N NN N A
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SUBJECT: Incident report in accordance with LOPRA Technical Specification 6.7 (¢) (3) for a
reportable occurrence as defined in section 1.12 (f) - An observed inadequacy in the
implementation of either administrative or procedural controls, such that the inadequacy could
have caused the existence or development of an unsafe condition in connection with the
operation of the reactor. Although there were no instrumentation indications of a fission
product release; calcuiations would suggest that it was possible. Therefore, this occurrence is
also being reported as potentially meeting section 1.12 (d) Release of fission products from a
fuel element.

REPORTABLE OCCURRENCE: Damage was noted on an aluminum clad fuel

element in the LOPRA reactor. The damaged area is approximately 0.25 inch wide by
1.0 inch long and exposes the fuel meat [see attachment 1]. This damage is believed to
have occurred in November of 1993 when a burr was removed from the LOPRA upper

grid plate. No fission product activity was noted at the time that would have indicated
that the damage had occurred. The proper procedural controls were not
implemented at the time to prevent the damage from occurring.

DESCRIPTION OF EVENTI: During the routine annual inspection of the LOPRA fuel
elements [located in the Bulk Shielding Tank ( BST)] in August and September of 1993 two

element positions were noted as being difficult to remove the elements from positions D3 and
D4, After inspection of the elements in these positions it was found that they could not be
reinserted properly. The elements did not appear to have any damage. Upon inspection of the
top of the grid plate it was noted that the plate appeared slightly damaged from being struck by
the elements upon reinsertion over the years such that a few “burrs™ were evident that
prevented the elements from going back into position. The remainder of the elements were
inspected with no significant problems. A tapered reaming tool was utilized to clean up the
hole in the grid plate. It would appear that the top of the reaming tool cut into the side of
element #2475 [see attachment 2 and 3] in position C4 and created a gash approximately 0.25”
x 1.07. The elements from the C row near D3 and D4 were not removed, only the elements
from the E row were removed to enhance visibility and to make the LOPRA Inoperative.

Although no Continuous Air Monitor (CAM) anomalies were noted at the time the element
was damaged the strip chart record has been reviewed and no release of fission products was
noted. The CAM strip chart was also reviewed for the two days on which the LOPRA was
operated at greater than | watt (12/23/93 - 2.27 kw-hrs and 5/13/94 - 2.67 kw-hrs) for
surveillances and no anomalies to indicate a fission product release were noted. This lack of
observance of significant fission product activity is borne out in “Technical Foundations of
TRIGA™, General Atomic, August 27, 1958 |an excerpt is presented as Attachment 4], The
surface area of exposed fuel is approximately 7 times larger |10 em’ vs 1.5 em’] than what is
presented in the study and the reactor is assumed to have been operating for an infinite time at
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10 kW. The LOPRA is a 10 kW reactor, but operations are extremely minimal as discussed
above.

Summary of Potential Fission Product Release

“Summary of TRIGA Fuel Fission Product Release Experiments™, Foushee and Peters, Guif
TRIGA Reactors, September 1971 indicates a release fraction of gaseous fission products from
the fuel of 1.5 x 10°. The damaged fuel element has 480 kw-hrs burnup prior to 1965 while

at the AFRRI reactor. This 1s shown as actual burnup on the element. Between 1965 and
1971 the element was utilized in a subcritical assembly that eventually got commissioned as the

LLOPRA. Since the inception of the LOPRA, and utilization of this element, 114.6 kw-hrs

have been generated on the LOPRA core.

AmanQm_st.msm_a. Eission Product Release
The fission products produced in the core since the inception of the LOPRA (114.6 kWhrs)
was produced in the damaged element.

e For the 480 kWhrs at AFRRI it was assumed that it was instantaneously fissioned on the
last second of 1965.

e The release fraction for iodine was conservatively assumed to be the same as for xenon and
krypton - 1.5 x 10 °. This is extremely conservative given that the documentation suggests
that 1odine 1s not released unless the element is heated to above 1000 C.

o Kr-85 was the only gaseous fission product present at the time of the break. [The LOPRA
was not operated for 158 days before the date of the break (11/15/93).]

e (Gaseous fission products potentially released were immediately dispersed into the building
atmosphere.

e The building exhaust half-life is 20 minutes. It was assumed in calculating the yearly
average that for seven half-lives, building concentration was constant.

The calculated potential fission product release is presented in Table 1. Summing the yearly
concentrations for each release, it is shown that with the extremely conservative assumptions,
no 10 CFR 20 limits were reached. All potential releases were well below the annual average
concentration lirits (by a factor of 100 or greater) of 10 CFR 20 so no dose assessment was
performed.

Water from the BST is not released in any form other than evaporation. No tank samples were
taken on the above dates since the problem was not recognized at the time. A water sample
was taken on August 2, 1994 after the damaged element was discovered that showed no
activity above background.

As mentioned earlier, the Continucus Air Monitors and the Exhaust Stack Monitor for the
Nuclear Reactor Laboratory showed no indications of ary release.
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VISUAL INSPECTION OF FUEL ELEMENT:

The fuel element shows an exposed area of the fuel element approximately 0.25 inches axially
by 1.0 inches vertically ( approximately 0.25 in" [1.6 cm® ]). The fuel meat shows no signs of
cracking or degradation.



TABLE ! - Calculated Potenual Fission Product Release

November 15, 1993 December 22, 1993 May 13, 1994
Activity Building Annual Activity | Building Annual Activity | Building Annual
Released (Ci) | Cencentration | Average Released | Concentration | Average Reieased | Concentration | Average
(Ci'mi) Concentration | (Ci) (uCi/ml) Concentration | (C) (uCi/ml) Concentration
(RHCi/mb {(pCi/ml) (RCmi)
Total 6 9E-9(Kr85) | 345E-12 9 18E-16 1.23E-3 6. 15E-7 5.77E-11 1.35E3 6.75E-7 6.72E-11
Xe
Total - ) e 2.17E-3 1 ORE-6 1 63E-10 2 41E3 1 20E-6 1.79E-10
Kr
Totall | ——— — ) e s 6.07E-5 I4E-R R ORE-12 7.09E-5 3 54E-8 G 43E-12
Total 6.9F-9 9.I8E-16 3.46E-3 | L.73E-6 2.30E-10 383E-3 | 191E-6 2.56E-10




e The fuel element has been removed from the LOPRA core, surveyed, wrapped in
polyethylene and placed in dry storage in a lead cave in our fuel storage cage.

e The maintenance procedure for the Nuclear Reactor Laboratory, including LOPRA
maintenance, has been rewritten (see Attachment 5) to be more definitive as to when a
written procedure will be required and the approval requirement.

e The individuals involved in the evolution that caused the damage have been counseled as to
the need for written procedures and team effort such that all potential side effects to an
action will be evaluated before an evolution takes place.

e Further corrective actions will be evaluated if necessary.
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From “Technical Foundations of TRIGA”, General Atomic, August 27. 1958
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From “Technical Foundations of TRIGA”, General Atomic, August 27, 1958
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Title: General Maintenance
Periodicity: As needed.
Required By: n/a

Comments:
The following guidelines will be followed with respect to all maintenance to be performed at
the Nuclear Reactor Laboratory.

This procedure is applicable to both the Advanced TRIGA and LOPRA reactors.

Procedure:
General Guidelines

| O

Written By:

Reviewed By:

The Maintenance Log Sheet shall be filled out for all maintenance to be performed.

The scheduling and approval for maintenance shall be done by the Reactor Supervisor (or
designated alternate in his absence). It the maintenance involves radioactive material or
the workers may be exposed to a radiation dose in excess of normal operation the reactor
Health Physicist shall approve the performance of the maintenance.

Any precautionary steps that may be required shall be placed in a written form prior to the
maintenance being performed. These steps shall be reviewed by the Reactor Supervisor
and a pre-work briefing shall be held with the reactor staff involved.

A specific written procedure for the maintenance shall be formulated if deemed necessary
by the Reactor Supervisor. A writien procedure approved by the Reactor Committee shall
be required if the maintenance involves a reactor safety system or movement of more than
onc fuel element.

If maintenance is to be performed when the reactor is not secured a licensed reactor
operator shall be in direct control of the control console.

The Maintenance Log Sheet shall be reviewed upon completion of the maintenance by the
Reactor Supervisor and then filed in the Maintenance Log Sheet binder.

The system on which the maintenance is performed shall be checked to be operable before
it 1s utilized in reactor operations.

Name Title Date

Name Title Date

Date Approved by Reactor Committee:

Attach mont S g ! ¢
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UIUC Nuclear Reactor Laboratory Maintenance Log Sheet

Date: | Personnel Involved:

Associated Surveillance Procedure: APPROVALS: (Rx Sup at minimum|
Rx Sup. -
HP - [RAM/Dose involved]

PRI SEL Rx Com. - [Rx Safety System/Fuel]

Procedure Required : Description of Maintenance: U TRIGA

movement of more than one fuel element
approved by RC|

I.Muuduh-r'y for reactor satety system or D LOPRA

Procedure/Comments [use additional sheets if necessary]

System verified to be operable prior to return to service:




