REED COLLEGE ® Foreland, Oregon 972028189

REACTOR FACTLITY
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March 17, 1882

To: John B. Mantin,
NRC Regional Administrator
From: Michae! Pollock,
Director, Reed Reactor Facllity
Re: Recovery Plan
cC: Pril Qualls, Reactor Inspector, USNRC
Marvin M. Mendonca, Senior Project Manager, USNRC

The attached document Is our plan for find the leaking fuel element in our
reactor core and recovering from the Unusual Event of November 23, 1991,
The plan is based on the instructions in the General Atomic Mechanical
Maintenance and Operating Manual for Reed College; on conversations with
General Atomic staff; and on other experiences with leaking TRIGA fue! at other
facilities, as reporied in the proceedings of past TRIGA Users Conferences. it
has been reviewed by our own staff, our Reactor Review Commities, and &
representative of the National Assoclation of Test, Research, and Tralning
Reactors (TRTR).

We look forward to working with you and your statf as you evaluate this

proposal. Please direct any questions or comments to either Michae! Pollock,
Acting Director, or Paul Terdal, Associate Director, at (503)777-7222.

. ‘ M
jchae! Pollock,

ing Director, Reed Reacter Facility
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March 17, 1982

Reed Reactor Facllity
Recovery Plan

introduction:

This report constitutes Reed College's plan to evaluate the fuel oladding Ieak at
the Reed Reactor Fnol:a(lloonu «112) on November 23, 1991, as described
in the NRC Reglon V'g Confirmatory Action Letter of November 28, 1991,
Preliminary drafts of this plan have been reviewed by Dr A, G. Johnson of TRTR
and by Reed College's Reactor Review Commities. This report describes the
preparations that Reed College plans to undertake prior to beginning the
search for the leaking fue! element, the process for identifying which fuel
element Is leaking, and the process for resuming normal operations once the
damaged fuel slement has been identified and removed from the reactor core.

As has been the case with fuel element leaks at other iaciiities’ 2, and as is
recommaended In the documentation provided by the manufacturer®, i will be
necessary 10 manipulate the reactor control rods and take the reactor critical In
order 10 isolate the leak. I is noted that in the Technical Specifications for the
Reed Reactor Facllity, section E .4 states:

"Any fue! element which axhibits & clad break as Indicated by a
measurable release of flssion products shall be located and removed
from service before resumption of routing reactor operations."

M is our opinion that this requirement does not prohidit operation of the reactor
for the purpee of locating the leak.

As per the NRC Region V Confirmatory Action Letter of November 25, 1991, we
request concurrgnce with this plan and with our intentlons to operate the reactor
as outlined below.

Preparations:

! Bouchey, G. D. and Gage, 8. J., "Detection and Location of Leaking TRIGA Fuel
Elemenis," proceedings of the TRIGA Reacter Owners Seminar Denver, CC, February
10-20, 1870. .

€ Bennion, J. 8., Crawford, K. C., Gansauge, T. C., and Bandquist, G. M., "Ident!fication ot
Leeking Fuel Elements,” proceedings of the : Austin
TX, March 11-14, 18980. ‘

3 “TRIGA Mark | Reactor Mechanical Maintenance and Operating Manual for Reed
College,” GA-8608, Qulf General Atomic, 1968. pp 95-97.
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A number of preparations will be made before op “stions 10 locate the fusl
element leak begin in order to addreas many of the concerns raised by the NRC
Inspection of November 24 - November 274, and by the staf.of the Reed
Reactor Facilty,. Many of these preparations are completed or are In re8s.
Additiona! preparations will be required, as rr Amendment No. § to

License No R-112 - Reed College Reactor Facllity, which walved the time
periodiocity requirements for ceriain Technical Specifications Survelliances.

Cancerna from NRC Inapection Repont £0-288/81-01
Paragraph 2.B.g: Safety Rod Motor Control.

"After the SCRAM, the safety control rod motor rotated in the outward direction
(and) thus did not rese! as required. The safety rod o-opped Into the core on the
trip signal &s required. No improper rod movement thus ocourred. The licensee
felt that the problem was in the balance oircuit.”

Response:

We belleve that this resnonse of the control rod motor Indicates that the rod
down ricroswitch failed to trip following the SCRAM. V/e bellgve that inls
resulted from heat expansion of the Safety Control Rod "pull rod* during the
operations. During the Startup Checklist, performed pror to operating the
reactor for the purpose of determining the source of the fuel leak, we will verity
that the Safety Rod SCRAM function performs normally, If mairtenance is
requ'red, it will be completed before cperatiors begin.

Faragraph 2.C.a: Radlation Monitors

The inspectors advised that the calibrations for the Gaseous Stack Monitor
(GSM), Air Particulate Monitor (APM), and Continuous Alr Monitor (CAM) wers
out of date. The Inspectors noted that the most recent efficlency calcuiations for
the GSM were incorrect. The Inspectors also noted that the APM falled 10 enter
the fallsate mode (by extinguishing the amber light) at the failsafe point marked
on the front of the monitor readon.

Response:

Prior to any attempts 10 operate the reactor for the purpose of locating the
source of the fusl leak, the CAM, APM, and GSM will be recalibrated.

Paragraph 2.C.d: Personnel Exposures
The Inspectors noted that *...the operators initially respending to the event made

four entriez into the reactor bay after the Initial CAM alarm. These entries were
made without respiratory protection...."”

4 Inspection on November 24 - December 4, 1881 (Report No. 80.288/81-01),
conducted by P Qualls, J. Melfi, J. H. Resse of NRC Reglon V,
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Response:

Prior to any attempts 1o operate the reactor for the purpose of locating the
source of the fuel leak, the Reed Reactor Facllity will procure respiraiors
equipped with activated charcoal filters for ure should radioactive lodine be
oe'ected. These will be made available 1o the facliity staff, as needed, along
with protective clothing. Only essential personnel will be allowed into the
Reactor Bay during operations.

Ereparations Required by Licanse Amendmaent Number &:

As Indicated above, Amendment Number 5 to Facllity License No. R-112 - Reed
College Reactor Facllity walved the time periodicity requirements for Technical
Specifications surveillances E.3, F.2, F.8, and F.10. The amendment also
staled that "these survelllance requirements must be completed prior to retum to
routing reactor operations.” Some of these surveillances will be completed
before the faclity staff beging to operate the Reactor Facliity for the purposes of
ocating the source of the fuel element leak, and some will ‘o done after the
leak is located but before we resume normal operations:

Technical Specification Paragraph E.3

"Each standard fue! element shall be visually Inspected at least once every five
years. Allgast 1/5 of all the fue!l elements of the core shall be inspected at
yearly intervals. If indication of apparent deterloration or distortion Is found, the
fuel element(d) shall be removed from the core."

Response:

Each fusl element removed frem the core during Step 2 of the process
descrided below will be visually Inspected prior to replacing it In the core. After
the leaking elemaent Is identified, but before we resume narmal operations, an
inventory will be made of any additional elements which are due for Inspection
and these inspections will be performed.

Technical Specifications Paragrapn F.2

“The control slemants ehall be vieually Inspected at least once every two yBArS.
it Indication of significant distortion or detericration Is found, the elemeni(s) shal
Oé replaced.”

Response:

This will be done after the leaking elernent has been identified, but before we
resume normal operations. §

Technical Specifications Paragraph F.6.e

"Verification that all control element drop times are ies * 1har 0ne second....”
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Response:

This will be done hefore we operate the reactor for the gurpou of locating the
lsaking fuel element, conourrent with the dally Stanup Checklist.

Technical Spec/fications Paragraph F.8.b
"A tunctional test of the ventllation system Interiocks....*
Response:

The ventilation sysiem Interlocks are not related 10 the resctor control cystems.
We have been performing functional tests as required by the Technica!
Specifications. This wlll b% done n?nln before we operate the reactor for the
purpose of locating the leakiry fue! element,

Technical Specifications Paragraph F.10

"The linear power level channe! sha!l be callbrated et least annually by thermal
power callbration.”

Response:

Because the procedure for rorformlng @ thermal power ca'lbration requires us
12 oparate the reactor for 6 fo 8 hours at high power, 1hls should not be done
vt the leaking fuel e.ement has been loca'esd and removed. This will be done
after the leaking e/ement has been identfied and rem ‘ved, but before we
rfesUMe normal operations.

Additional Prepa-ations:
Facllity Statfing:

On March 1, 1992, Paul Terdal, a former student and ourrently a lics, |
Senior Reactor Operator, was hired as Assoclate Director for the Reacior
Facllity on a full time basls.

Alr Particuiate Monlior (APM);

The sampling/detection module for the stack particulate monitor (APM) should
be moved from lte current location In the reactor room 10 & location where it will
not be influenced by Increases In reactor room radiation backs ‘yund,
Relocation should also consider shielding the detector In this module. Before
ihe reactor Is operated for the purposas of finding the source of the fuel leal, tha
APM sampling/cetection module will be move: out of the Reactor Rogm and
Into the exit corridor, as shown In Figure 2, below. A shelf for lead bricks will be
installed in the Reactor Room 1o provide shielding for the getector.

Continuous Alr Monitor (CAM):
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The CAM alr Intake ls ourrently located In a p/pe trench running from the
Reactor Bay to the Mechanical Room, During lsolation mode, sa
pressure differential between these two roomas, resulting in a steady curreni of
alr from the Mechanical Room 10 the Reactor Bay. This could affe ~* the CAM
readings. The alr intake will be moved several feet 80 that it is ow of the path of
thia stream of alr. Ses Figure 2.

We w!!l also Install & new remote readout for the CAM In the oontrol room,
where It can be read by a console operator. -

Health Physics Precautions:

Following the recommendations in the C ne7al AlQ

ARCIAD YA NIRNRNC Q8 U0 ng MAanua ’
sealed as much as ls possible 10 Iimit the escape of radioactive gases. This will
als0 maximize the concentration 10 the CAM. The poo! will be covered by &
gmtlo tarp, which will be taped or sealed around the edges; the Rowary

pecimen Rack drop tube will be taped ahut; and the Central Thimble will be
sealed. When man gulat!ng the water eniffer, however, the covers will be
opened as needed for ease of handling.

Only essential personnel will be allowed In the Reactor Bay during operations,
and personnel time In the bay will be minimized. Full face respirators with
charcoa! activated fiters will be made avallable, as needed, for facllity statf
working In the Reactor Bay. Personnel radlation doses wili be monitored to

@7 ure that they do not exceed the imits specified In 10CFR20 or in the Reed
College Administrative Procedures.

Alr Monltonng:
Additional alr monitoring capabllity will be avallable for this testing perod.

1)  Alow-volume alr sampler equipped with a charcos! canridge for lodine
determination will be operated In 11 reactor bay. Samples will be
collected at routine Intervale and ana'yzed for partioulate and lodine
activity In the room alr,

2) Anar umpllnq device 'or noble gases has been developed which
conslsts of & 1 liter flask and stop-cock. This flask can be evacuated with
a vacuum pump and the flask filled with air elther from the reactor bay or
the stack. The flask can then be sealed and counted for noble gas
activity on elther a Ge detector or Nal crystal conndcted 1o a multichanne!
analyzer.

3)  The Oregon State Heahh Divigion, Radlatian Control Program, will be
informed of testing times 80 that they may, if they deem H appropriate,
collect Independent samples outside the facility.

Requalification:
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Our Requallficatior Plan and Procedures submitted 10, and Bpproved by the
NAC, require operators 10 spend four hours performing the functions of a
Icersed reactor operator during each calendar quarter, Concern has been
ra8ec about whether operators will be delinguent I, requalification
"6Quirements If the reactor ls not operated untll ater ol 1, 1992, Aocord! 1o
our procedures, actlvities which may be counted towards ihis four hours |

not only actual reactor operation, but also tir.e spent In completion of routing
checklists, loading and unloading samples from the reactor, and malntenance
of the reactor or any of te systems. We currently have four lioansed senlor
reactor operators who are actively Involved In such operations. React
changes (10) must be completed within a repering year and all operators
s;g;ic meet thees requirements easlly by the end of this year (September 1,
1962).

Procedure for finding fuel leak:

The procedure outlined below for detection of faulty fuel elements Is based on
that contained In the TRIGA Mark | Reactor

Queratng Manua! for Reed College, with some additions based on simiiar
experiences at other faciiities.

Sla0.1. Operate the Reactor, and Search for Fission Products

in this phase, we will operate the reactor at the lowest power level that will
produce a reasonably detectabls amount of flsalon product. The ventllation
$ysiem will be placed Into 'solation mode before operations begin. The Startup
Checklist will verity pioper operation of control rod microswiiches noted 10 have
bean misadjusted at shutdown on Nevember 23, 1992, Following the advice in
the GA Mechanica! Maintenance and Operating Manual, and the experience at
the University of Utah, we w'll attempt 1o use a waler "snitfer” (dvscribed in more
Ce'all below) 1o track the source of fission products Inthe pool water 1o a
specific element or reglon of the core. This snitter will draw samples of water
from the area Immedaate!y above the top grid p'ate past . !al detectors located In
the reactor bay. Detalls on the water snitfer are dscussed below.

Water Siitter:

This water snitfer Is based on recommendations from General Atomie and the
recont experiences atthe University of Utah, Water ls sampled from each fuel
element opening In the t9p grid plate br placing a small funnel over the top of
6ach slement, in turn, and pumping at low volume through a 180 ft section of
1/8" 10 1/4° plastic or Tygon tubing. This tubing Is then wrapped around a Na!
detector, willch Is connected 1o @ ratemeter and a Multichanne! Analyzer, and Is
used to diractly measure the types and quantities of radionuclides in the water,
See Figure 1,

The tubing and funnel would be mounted 1o a light weight aluminum pele,
which would be used 1o position the funne! over the 10ps of the fue! elements.
The reactor would then be operaied at a corstant power lave! In order 1o
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produce some leakage. In addition to the principle tunne! designed 10 it over
one fuel element af & tims, & larger funnel will be avallable would aliow
for sample water from several elements at once In order to find & general feglon
or the core that s releasing flssion products. The Individual operating the snitfer
would attach one funnel or the other, as needed.

S0 2. Remove suspect fuel slement

Once & suepect fuel element or group of fus! elements ls identified, the element
or e'lements will be removed one at & time and Inspected Wmﬂ the
6x'sting periscope or other means) for visible signs of da ' reactor will
i, be operated at the power leve! used In Step 1, with the CAM and the snitfer
@, used o detect gaseous emissions. If no further emissions are detected,
tnen (he reactor power level will be Increased 1o maximum In small Incraments
overtime. If no further emissions are detected, then the problem will be
considered 1o be resoived.

It the above mro prove unsatisfactory, then other approaches, such as
swapping out elements In groups an gfomi the reactor untll the problems
disappear, will be considered by the facliity staff to locate the source of the leak,

Rasumption of Normal Operations:

After the facliity staff has concluded that the problem has been resolved, the
sta' will report Its findings and Justity Its conclusion 1o NRC Reglon V. When
NRC Region V has concurred with the findings of the fac!lity sta¥, we will do the
foliowing final preparations befcre declaring the reactor ready to resuma normal
operations:

. Fuel Element Inspection of all elements scheduled for this year, as
required by Technical Specifications Paragraph E.3, that wore not
Inspected during the process of locating the source of the fuel leak.

Contrel Rod Inspection, as required by Technica! SBpecifications
Paragreoh F.2

- Calibration of all control rods

Linear Power Callbration, as required by Technical Specifications
Paragraph F.10

(se¢ Ereparations Bequired by Licenss Amandment Number B above).

After these final preparations have been completed, the reactor will be
considered ready to resume routine operations, at the discretion of the Director
of the Reed Reactor "ac!lity, .
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Figure 2: Posllion ot APM, CAM Al Intake
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