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SUUBJECT: Report as required by Technical Specification 6.1 W 2) regarding:

(&) operation of 8 fuelsd experiment with the experiment's direct
radiation monitor >ut of service for source calibration check
and,

(b surveillance (calibration) interval for radiation menitors
that exceeded Technical Specification 5.4 2 requirements.

INTRQRUCTION

On February 11, 1992, the Umiversity of Missouri Rescarch Reactor (MURR) operated a
fueled eaperiment for appreximately six hours with a radiation moniler, part of the Aren
Radintion Monitor Svstem (ARMS), required by Techuical Specifications 3.6.0 not operational.
In analyzing this situation, it was realized that four of the new ARMS detectors were scheduled on
an annual calibration frequency and therefore not calibrated at the semiannual interval required
by Technical Specifications 54.a

DESCRIETION

The MURR operated until Febraary 18, 1991 with an ARMS of 1960's vintage built by
Tracerlab, Inc. In upgrading the reactor instrumentation, a new Ebe:line Model RMS 11 ARMS
was installed to replace the old Tracerlab system. The function of other instrumentation
including the fission product monitor, the secondary monitor, the back-up door air plenun:
monitor, and the film irradiztion facility monitor were also included in the new ARMS. On
February 18, 1991 atter an extended testing peniod, MURR placed the new ARME in service.

During an NRC "Team" Inspection March 6-10, 1959, a concern was exproessed about the
lack of traceability to NIST (formerly NBS) standards for the calibration of the ARMS monitors
and instrumentation. In response to this concern, the Health Physics Group developed a new
calibration methodology for the new ARMS which is traceable to a NIST standard. The new
calibration provedure for a channel requires reancval of the detector module and the
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ndication/alarm module. These are taken to the building where Campus Health Physics have
their J. L. Shepard Cs-137 calihiation source to perform the check. This provides a calibration
traceable to a NIST standard The new ARMS can be calibrated in this fashion sipce the signal
from the detector module to the indication/ale rm module s not dependent on the leagth of cable
between the two modules.

Because of this new requirement of removing the detector and electronic modale, the
Electronics Technicians and Health Physics Group who perform the source calibration checks of
the ARMS changed the interval between surveillances on their maintenance procedures from
semi-annual to annual. They were not aware of the Technical Specification requirements for
surveillance frequency for tiie reactor bridge monitor and the reactor exhaust plenum monitor.
These particulur monitors are considered reactor instrumentation as per Technical Specificatian
d.4.%8.

As reactor instrumentation, they are required to meet the semi-annual calibration
wnterval specified in Technicul Specification 54.a. This Techiacal Specification applies to
surveillance of the reactor instrumentation system, which includes the radiation monitors for the
reactor bridge and the reactor budding exhaust air plenua. Techaical Specification 5.4.a. states:
“All instruments, as required by these specifications, shall be caiibrated on semanaual
intervals.” Contrary to this requirement, the calibration of these radiation monitors had been
changed to an annual frequency when rhe new ARMS was placed i service February 18, 1941,

The MURK ARMS incorporates two reactor bridge monitors and two reactor exhaust
plenum monitors for redundancy (one of each type is required by Technical Specifications).
These monita: 3 were calibrated in January and February of 1991, short'y befor the system was
placed in operation on February 18, 1991 By Technical Specitication 5.4.a and the definition of
semi-annual in Technical Specification 1.2 linterval + 2 months), the reactor bridge and reactor
exh.st plenum monitors should have | - en source calibration checked at the latest in September
and October of 1991, Instead, since the maintenance procedure had been changed to indicate an
annual calibration interval, the source calibration checks weé e completed in February 1892,

One of the ARMS monitors calibrated in February 1992 was for the film irradiator facihty
at MURR, a fusled experiment (see attached Figure 1) used to irradiste polycarbonate film. The
film passes between two pairs of fission plates and s irradiated by the fisdion products to i ake
ionization tracks through the film. Fueled experiments with wdine inventories greater than 1.5
cunes ur strontinm-9%0 greater than b mullicuries are veyuired to be vented to the exhaust stack
system through HEPA and charcoal filters which are conlinuously monitored for m  increase in
radiation levels (Technical Specification 3.6.0).

At 0915 on February 11, 10572, the film irradiator fueled experiment was placed in operacion.
Later that day at 1330, an Electronics Technician requested and received permission from the
Control Room Operators to pull the Area Radiation Monitor for the film rradiator experiment
along with several heamport floor area monitors for scheduled source cabibration checks. The
raciation monitoy for the filin irradiator experiment was pulled at this time for its calibration
check.

Electroniecs Techniians reported to the control room at 1715, the end of their normal worn
day, that “nly two of four modutss were completely calibrated Control Room 7y evators did not
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film irradiator fueled experiment.

Lator that evening, the Shift Supervisor of the night shif!, which starts at 1820, called me
(the Reactor Manager) afver shift turnover to discoss the film irvadiator fueled experiment
operating without the direct radiation menitor for its exhaust filter hank. The Shift Supervisor
recommended securing the experiaent; | concurred and the experiment was asoursd at 1915,

5
1
i
request that either of the calibrated modules be placed in service as the radiation monito: for ¢he

The film irradiator “Leled experiment theresre ran for u period of & hours 45 minutes with
itg direct rediation moniter out of service for s schedu's d source calibration check. This is in
violation of MURR Technical Specification 36 0. The fueled experiment should have been
socured while the radiation wonitor was out of service. It was while investigati: o the cause of this
Technical Specification violation that @ was learned that the calibration frequency of four
detectors (two are required by Technical Speafication 3.4.a.) in the ARMS was net in romolignes
with Technics! Spocification 5.4.a

ANALYSIS

The basis for Technical Specification 5.4.a states: “Serannual caiibration of the reactor
instrumentution system channels will assure that long-term dnft of the chaunels will be
’ correctod.” Review of wo reuctor consale logs frem February 1991 te February 1992 showed that the J
indicatione for the reactor bridge and reactor exhaust plenum monitors, which monitor «
relatively constant background when the reactor is at 10MW power level, 411 not experience
noticeable drift. Additionally, the Technical Specification 5 4.b monthly requirement to rio i e
check these monitors was accomplished un a week!y basis as part of the reactor startup check<heet.

Historically, the scheduling of calibrations for radiation detection equ's ment ha. ween
done by the Electronics Techaicians and the Health Paysies Group as part of the o preventive
maintenance program. Records indicate that all the semiannua! calibration requirements for the
Vracerlab ARMS had been met, Tae ervor in calibvation interval was introduced when

I Electronies Technicians and the Health Physics Group prepared the new calibration proceuur:s
; for the Eherline RMS 11, The faci that these nev calibration procedures were not reviewed ‘or
Technica! Specification compliauce indicates an area of weakness in imp'ementation of
wmanagement control for surveitlance of the ARMS equipment. These procedures should have

. ueen reviewed by the Reactor Manager and the Procedures Review ¥ beoumiv oo of the Reactor
Advigory Dommitiee,

Prior to the installation of the Eberline RMS [ extensive review of 1w Hazards Summary
and the safety < *em compliance checks . ssociated with the AN IS was performed. The
necessary modi ations to the Hazards Summmary Report were (o Hed ane reportad in the 1990
1991 Annual Report to the Nuclear Regulatory Commis s on as required by Technical Specification
6. L.hi4), The compliance check procedures for the safety system functions associated with the
ARMS (Reactor Isolation und Scrac) were rewritten. Discussions between vhe Electroaics
Tachaicians, the Health Physics Group, and me about how to schedule the ARMS calibrations were
| held. A decision was reached that the calibrations for the reactor bridge and reastor exhaust
‘ plenum monitors, which can initiate s Reactor iselation, i ast be accomplished on shutdown days
: when containment integrity is not reguire ! The failure to specify the semiann. al calibration
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inwecovad For these same radiation monitors during these discussions indicate a weakness in
inplementing the necessary management control for the ARMS
!

A similar weakne s resulted in Contval Roown Operators and Electronics Technicians
removing v strumentation, required by Technical Specification for operation of an experiment, o
perivrm the new calibration checks and not being sensitive to the operational limitations it put on
them. Siice these calibration checks had previous!y been dons with the detectors in place, the aew
maintenauce procedures should have stressed the fact that the instrument chanuels would be taken
out of ser.ice to accomplish the calibration checks.

The film irradiator facility is a fueled experiment that has been operational since 1279,
MURR reguested amendr: “ots to License R-103 by letter dated February 15, 1877, in order to
condoct fusled e veriments with fission product inventories greater than had been previously
autherized. Thiy was authorized by Amendment No 8 to MURR License R.103 in February 24,
1978, The film irradiator fueled (xperiment was approved far routine operation following
extensive testing by the Reactor Manager on November 28, 1679,

In developang the basis for the Safety Evaluation to support Amendment No. 8, the Nuclear
Hego'atory Commission (NRC) posed ten questions to MURR staff in a letter dated August 4, 1977
Quescion B of this letter vequests details of the monitors which would detect the fatlure of a fueled
experiment. MURR s responses to question 8 were contained in a letter to NRC dated
S:nemner 23, 1977, 1o this letter MURR proposed that fueled experiments contaimng inventories
of radioiodine isotopes 131 through 135 greater than 1.5 cunes and strontiy m-90 greater than 5
millicuries will be vented (o the exhaust stack system through particulate and halogen filters
which would be continuously moritored for increase in radistion level This propesal for a direct
radiation monitor for fueled experiments was incorporated mto Technical Specifications as 3.6 0,
It was alse stated (page 16) that these "monitors will have a high level trip with visual nod audible
alarms botd: locally and in the reactor control vnom. These individual fueled experiment
monitors will serve as a back-up to the MURK exhaust stack monitor which will provide the most
sensgitive qu Ltative indication of any fission product release.”

Duriag the 5 hours 45 minutes on February 11, 1992 that the film irradiator fueled
experiment cverated without its divect radiation monitor, the primary indication of a fission
product releass, the exhsust stack monitor, was in continuens aperation. Any fission product
release would have Lean detocted by the exhaust stack monitor which detects, measures and records
airborne radioactivity in the form of particulates, iodine and gases separately and centinuously.

Therafore the operation of the film irradiator experinent on February 11, 1992 for a period
of 5 hours 45 minutes indicated a deficiency in management eontrol hut did net represent a hazard
to the health and safety of the public

CORBECTIVE ACTIONS

The immediate corrective action on February 11, 1992 was to secure the film irvadiator
fueled expeciment until s radiation monitor was calibration checked and returned Lo service,
The following day before the filns irradiator experiment was ailowed th resame operation,
Standing Order was issued by the Reactor Manager to amplify the requirements of Technica!
Specification 3.6.0. The Standing Order states “he radiation monitor fur the film irradiator
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experiinent will be verified operable before permitting an experiment ¢ rtup and that sny time the
radiation monitor for that experiment is not operable (either due to failure or being out of rervice
for calibration) the tilm irradiator experiment will be red tagged secured.

To further assure compliance with Tecicical Specification 3.6.0, the operating procedures
for the film irradiator experiment have been changed to < o1 _ve that its radiation monitor is
verdiad operable prior to experiment startup. The remote module (in the control room) will be
marked with & red name tag (similar to the monitors that are considered reactor instrumentation)
te indicate that it has a safety related significance.

The preveative maintenance procedure for the ARMS System has been changed to reflact
that when the film irradiator ARMS is removed, the film irradiator equipment will be ghut down
and red tagge - of7. These preventive maintenance procedures for the ARMS are being
incorporated into the Reactor Operations Corapliance 2heck System. The Cempliance Check
Systern hos un extensive scheduling and tracking system for Technicul Specification compliance
relating to reactor instrumentation and the reactor safety system. This system is composed of
compliance procedures which a.e approved by the Reacior Manager and reviewed by the
Procedures Review Subcommittee (PRSC) of the Reactor Advisory Committee, Any changes to
these procedures are ulso reviewed by the PRSC as wel! as by all licensed operators us purt of the
requalification program,

The schoduling of preventive maintenance for the ARMS 1as already been moved to the
Reactor Operations Compliance Check tracking systemi. The R -actor Manager ond licensed
virerators on staff are determining if any cther Technical Specification surveillance
requirensizts are not currently in the Comphiance Check tracking system. As part of this
determination, the scheduling of the preventive maintenance for the exhaust stack monitor has
also bsen moved to the Peactar Operations Compliance Check tracking system, even though review
of record: indic ies that specified surveillance reguirements for the stack monitor have been met.

o~

Slncerely.

Wulmr A. Meyer
Reactor Manager

ENDORSEMENT: ‘ S (P .' / ]
Reviewed and Approved ‘ il A,

J Charles McKibben - mnm “ﬁ i‘

Associate Director NOTARY PUDLIC STATE OF MSSOURS -
DOONE COUNTY

Attachment: Fig. 1 MY COMPUSSION XD AP0 14,1908

x¢ w/ene: Regional Administrator, NRC, Region 111
Reactor Advisory Committee
Reactor Safety Committee
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