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1. Reporting Period

January 1, 1991 through December 31, 1991,

v

Basis for Reporting

An annual report of reactor operations is required by the UVAR and
CAVALIER Technical Specifications, section 6.6.2. Additionally, it is the
desire of the facility management to document and publicize the most
impurtant results derived from reactor operations.

B.  Reactor Facility Description

The Reactor Facility is located on the grounds of the University of Virginia at
Charlottesville, Virginia and is operated by the Department of Nuclear
Engineering and Engineering Physics. The Facility houses the UVAR 2 MW
pool type reseaich reactor and CAVALIER 100 watt training reactor (now
shutdown, awaiting decommissioning). The Facility also has a 6,000 curie
cobalt-60 gamma irradiation facility, a hot cell facility with remote
manipulators, several r=diochemistry laboratories with fume hoods, radiation
detectors, couaters and laboratory enunting equipment, computerized data

g acquisition-analysis systems, and a fully equipped machine shop and electronic
i shop.

1991 ANNUAL REPORT
University =f Virginia Reactor Facility
| I INTRODUCTION
A. Reactor Facility Reporting Requirements
This report on Reactor Facility activities during 1991 covers the period

} 1. 2 MW UVAR Reactor

The UVAR reactor is a light water cooled, moderated and shielded type
reactor that first went into operation at a licensed power level of one
m#gawatt in June 1960, under facility license No. R-66. In 1971, the
authorized power level was increased to two megawatts. In September of
1982, the operating license for the UVAR was extended for 20 years.
Figure 1 shows a layout of the reactor and the various experimental
facilities associated with it.
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100 W CAVALIER Reactor

The CAVALIER (Cooperatively Assembled Virginia Low Intensity
Educational Reactor) first wen? into operation in October 1974, under
facility license R-123, at a licensed power of 100 watts. The reactor was
built to accommodate reactor operator training and perform experiments
for undergraduate Iaboratory courses. The operating license was renewed
in May 1985, for a period of 20 years. Figure 2 shows a layout of this
reactor and its control room. A dismantlement plan was submitted in
November, 1987 to the NRC. The NRC requested a decommissioning
plan which was submitted early in 1990,

Past Operating History
a  UVAR Reacter

The UVAR reactor operating history is as follows:

Year(s) MWhours Hours Operated
1960-1965 1218 1500

1966-1970 2742 3000
1971-1975 1654 1800
1976-1978 1769 1480
1979 4426 2764
1980 4610 2863
1981 4988 3568
1982 5507 3024
1983 6079 3556
1984 5687 3166
1985 927 718
1986 1330 891
1987 1220 801
1988 910 621
1989 1378 869
1990 1837 1087
1991 2360 1365

During the years 1979 through 1984, the UVAR reactor was operated
~110 hours per week to irradiate metal specimens for radiation
damage studies on pressuie vessel steels. Since that time, the reactor
has operated on a variable schedule up to 40 hours per week. The
intent of the reactor management is to perform various on-going small
and diverse irradiation projects, rather than a single large irradiation
project.
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il. REACTOR OPERATIONS

A UVAR Reactor

I

rs

Core Configurations

A typical UVAR core configuration is shown in Figure 4. The reactor
employs three boron-stainless stecl safety rods and one stainless steel
regulating rod for fine power control  The fuel elements are of the MTR
curved plate-type elements, utilizing a U-AL alloy. The fuel is
approximately 93% enriched. The elements have 18 fuel plates per
element, with a loading of approximately 195 grams/element. The control
rod elements have 9 fuel plates with a loading of approximately 97,5
grams/~lem: ut. A plan view of these elements is shown in Figure §

Standlard Operating Procedures

Three sections of the UVAR standard operating procedures were changed
during the year in the areas of operating conditions checklist, irradiation
request forms and waste release to the sanitary sewer system. The Reactor
Safety Committee reviewed and approved these changes.

Surveillance Requirements

The following surveillance items were completed during the year as
requird by Section 4.0 of the Technical Specifications:

#. Rod Drop Tests and Visual Inspection
Technical Specification Requirements

Rod drop times are measured at least semi-annuallv, o wiee ey
rods are moved or maintenance is performed.

Mapnet velease time should be less than S0 milliseconds  d free drop
time less than 700 milliseconds.

Rods are visually inspected at least annually.
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5)

6)

7)

8)

g
Daily Checklist

The daily checklist, which is completed when the reactor is to be
operated, provided for checks on all the significant automatic
shutdown systems associated with the reactor

Reactor Pool Waier Quality

The Technical Specifications require that the pH and
conductivity of the pool water be measured at least once every
two weeks. These measurements were actually made on a daily
basis when the reactor was operating and at least once each

week  These measurements have indicated that the water quality

was maintained well within the Technical Specitication Limits of
pH between 5.0 and 7.5 with conductivity « § micromhos/cm

Core Configuration Changes

The control rods were re-calibrated in January, 1991 after the
existing core had accumulated ~1029 MW-hrs of operation. The
rods were visually inspected and the reactivity worth of all
experiments and experimental facilities were remeasured. In
July, two elements with the highest burnup were removed from
the core and replaced with new elements to compensate for
burnup over the last vear. The rods were again recalibrated and
the worth of experiments and experimental facilities remeasured
In December, a partial element was removed from the core and
replaced with a full element to compensate for burnup. The
rods were visually inspected and recalibrated and the worth of all
expeniments and experimental facilities were remeasured.

Communication Checks

The security system and emergency communications with the
University Police were checked on a weekly basis throughout the
year

Alarm System Checks

The fire alarm system was < ;.ecked during the month of
December for proper alarm functions, both in the Facility and at
the University Police Department.

Data on all of these tests and calibrations are on file at the
facility.
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L REGULATORY COMPLIANCE

A,

Reactor Safety Committee

1

v

Meetings

During 1991, the Reactor Safety Committee met six times, on the
following dates:

January 18, 1991  Jure 7, 1991

February 4, 1991  September 24, 1991

March 18, 1991 December 19, 1991
Audits
During the year sub-committees of the Reactor Safety Committee
performed two audits of the facility in the areas of: reactor operations log
book, the irradiation log book, the QA/QC program, experimental
procedures and operator training
Approvals
The Reactor Safety Committee approved three changes to the UVAR
Standard Operating Procedures during the year concerning the operating
conditions checklist, irradiation request forms and waste release to the
sanitary sewer system.

10 CFR 50.59 Reviews

The following 10 CFR 50.59 analyses were performed during the year and
were reviewed by the Reactor Safety Committee:

a.  Installation of plexiglass cover over escape hatch in UVAR reactor
room.

b.  Changes to Mineral Irradiation Facility (MI¥) cooling.
¢ Gamma Shielding Tank for Neutron Beamport.
d. Installation and operation of SE Beamport Facility.

e.  Design and Testing of a new MINIRIF (Rotating Irradiation Facility).
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Changes to the Reactor Facility

I. Low Ennched Uranium Conversion Plans

The NRC mandated in 1986 a change from High Enriched Uranium
(HEU) fuel to Low Enriched Uranium (LEU) fuel, with the date of
conversion to depend on several factors. The U.Va. Facility will be among
the initial group of research reactor facilities to convert to LEU fuel. A
study funded by DOE was begun in the spring of 1986 to accomplish this.
A management decision has been made to shut down the CAVALIER
reactor and a Dismantlement Plan was submitted to the NRC, however,
the NRC has requested that a complete decommissioning plan be
submitted. This was accomplished in early 1990. The present plans call
for the conversion of the L'VAR reactor in 1992, but will depend on the
availability of new LEU fuel and a cask for spent fuel transport. A Safety
Analysis Report on the LEU  fuel and revised Technical Specifications
were submitted 10 the NRC in November, 1989,

Inspections

During 1991 the Facility underwent four NRC < xmpliance inspections, at the
following times and in the areas of:

7-23-91  Security und Material Accountability
8:20-91 Reactor Operations

9:12-91  Health Physics
11-06-91  Emergency Preparedness

Licensing Action

No licensing changes were . .itiated during 1991,

Emergency Preparedness

1. On Tuesday, January 29, 1991, at 2:05 P.M. the evacuation alarm for the
criticality monitoring system located in the CAVALIER room was initiated

by a staff member as part of an annual drill. The drill was unannounced
Everyone in the building evacuated in an orderly manner

ra

On Monday, October 7, 1991, at 3:32 P.M. the public address system was
used to announce an evacuation of the building. All personnel evacuated
the building in ™ 3 minutes.

3. On Wednesday, November 7, 1991, the facility held an annual drill that did
not involve outside support agencies. Two NRC personnel were present to
observe the drill. The scenario involved severe weather conditions with
heavy rains and winds up to 70 mph. The telephone lines and all power to
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the building were assumed lost. The emergency team was assembled and
all personnel in tire building were evacuated to a room without windows
wear the front entrance of the facility in case windows were shattered by
the high winds. Personnel were assigned to monitor the pool level in the
reactor room. Communication with the U Va. police department was
established through the use of two-way radios. The police could have
notified outside agencies if deemed necessary. The NRC personnel felt
the drill was conducted appropriately, however they indicated that they
would like to have seen more "action” items included in the scenario and
we should always have communication capabilities included so these can be
practiced in a drill

On Friday, December 20, 1991, a communications drill was held with the
emergency team. Each member of the team was given a scenario involving
a small lab fire with personnel injury and radioactive contamination. Fach
person was asked to use the Emergency Plan Implementing Procedures
(EPIP) to work through the steps necessary to respond to the emergency,
and in particular those items requiring communications with off-site
agencies. At least one off-site agency was called by each person to confirm
the phone number listed in the EPIP. All phone numbers were confirmed
10 be correct. Each person's competency with the use of the telephones
and radios was also checked.
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WHOLE BODY DOSES RECOROED FOR BADGED INDIVIDUALS
AT THE REACTOR FACILITY IN 1991
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Gross beta analysis was performed on all water samples collected. The
results of the analysis are provided in Table 4. The average gross beta
concentration measured at each location was less than the applicable MPC

Table 2

LOCATIONS OF ENVIRONMENTAL WATER SAMPLES
TAKEN FROM AROUND THE REACTOR FACILITY IN 1991

Location Description Distance/Direction
from UVAR

W-1 Creek upstream of on-site pond on-site

W-2 University water filtration plant 0.26 mi. SE

W-3 Meadow Creek near Barracks Road, 1.8 mi. NE

downstream of main University water
discharge point (2 samples taken short
distance apart on creek, results are averaged)

v
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ENVIRONMENTAL AIR SAMPLING RESULT!
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ENVIRONMENTAL WATER SAMPLING RESULTS
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RESEARCH, EDUCATION AND SFRVICE ACTIVITIES
A. Available Research Eaciliti

A summary description of the experimental facilities available at the UVA
Reactor is listed in section 1.B.S. During 1991, no substantial changes were
made to any existing experimental facilities but one new facility was added.

The hot cell Facility for a number of years has been used only for the
temporary storage of low level radioactive waste prior to combined shipments
A professor currently doing research at the Reactor obtained an X-ray machine
to complement other research utilizing neutrons. This X-ray machine was
installed in the hot cell.

One minor experiment involving the gamma irradic ¢ » of some fiber optics
like material was carried out in a facility in the reactor pool using a lead shield
and o1, 'ht cobalt- 4 rods in a linear array. The lead shield reduced the dose to
one - ud of the fibers by a factor of 100

B.  Research Activities

. A continuing program of research was pursued on behalf of the Philip
Morris Company. This work was supervised by Dr. Jack Brenizer and
coniducted primarily by graduate students with Reactor Facility staff
assistance. The major projects were neutron radiographic examinations of
burning cigarettes, neutron activation analysis of various tobacco products
and other substances used in the tobacco industry and the analysis of the
distribution of smoke from a smoked cigarette through spiking of tobacco
with radioactive iso‘opes.

2. Staff assistance was provided for one major project and several minor
projects utilizing the cobalt-60 irrad ation facility. The major project is on
behalf of sponsors related to the nuclear power industry. It involves the
gamma irradiation of radiation sensitive components from nuclear power
plants. Dr. Alby i Reynolds is the principal investigator for this project
which should last several more years.

One of the other projecw. .. , onsored by the Continuous Electron Beam
Accelerator Facility (CEBA. ) tn Newport News, Virginia. The
researchers there are investigating the possible radiation degradation of
fiber-optic type radiation scintillation detectors that are scheduled for vse

with the accelerator. Additional work related to this project is anticipated
in 1992,

A local firm, Biotage, is also using the cobalt facility. A large number of
samples have been irradiated to test polymer coated stationary phases for
liquid chromatograpuy.
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