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Mac Vicar, Robert
President Emeritus, OSU

*Pastorek, Christine
Instructor of Chemistry

Popovich, Milosh
Vice President Emeritus, OSU

*Ringle, John C.
Professor of Nuclear Engineering
Associate Dean of the Graduate School, 0SU

*Robinson, Alan H.
Professor of Nuclear Engineering

*Schmitt, Roman A.
Professor of Chemistry

Sugihara, Thomas T.
Dean of Science, 0SU

Wang, Chih H.
Professor Emeritus, QSU

*Woods, W. Kelley
Professor of Nuclear Engineering

C. RESEARCH PERSONNEL USING RADIATION CENTER FACILITIES

1. Post-Doctorate Research Associates

Name Field Research Program Director
*Collier, Robert W. Oceanography J. Dymond

*Dudek, Nan Oceanography P. A. Wheeler

*Hughes, Scott S. Chemistry R. A. Schmitt

*LaTouche, Y. D. General Science D. L. Willis

2. Scientists and Trainees

Name Field (Affiliation)

*Ahmed, Kamal Reactor Operations
Training (IAEA,
Bangladesh Atomic Energy
Commission)

*Reactor users for research and/or teaching

Advisor or Research
Program Director

B. Dodd



*Alamgir, Mohammad

Al Hassan, Layla

*Barry, Gene
*Brandon, Alan D.
*Brodman, Bruce
*Busamongkol,
Yuthapong

*Clingman, William

*Collier, Patricia

*Conard, Roberta A.

*Dawydiak, COrysia

*Espenan, Gregory

*Fritz, Raimund

Gallagher, Jennifer

*Geist, Dennis

Field (Affiliation)

Neutron Activation Analysis
(Bangladesh Atomic Energy
Commission)

Nuclear Chemistry
(Jeddah College for Girls,
Saudi, Arabia

Neutron Activation Analysis
(University of Oregon)

Neutron Activation Analysis
(University of Oregon)

High Speed Neutron Radiography

(U.S. Department of Defense)

Reactor Operations (IAEA
Fellowship, Thailand)

Neutron Activation Analysis
(University of Oregon)

Neutron Activation Analysis
(Oceanography/0SU)

Neutron Activation Analysis
(Oceanography/0SU)

Delayed Neutron Counting
(General Science, 0SU)

Neutron Activation Analysis
(Louisiana State University)

High Speed Neutron Radiography
(Federal Republic of Germany)

Autoradiography
(Vet. Medicine/0SU)

Neutron Activation Analysis
(University of Oregon)

*

Reactor users for :esearch and/or teaching

Advisor or Research
Program Director

R. A. Schmitt

M. Daniels

R. A. Schmitt

R. A. Schmitt

b3

. H. Robinson

B. Dodd

R. A. Schmitt

R. W. Collier

R. W. Collier

D. L. Willis

R. A. Schmitt
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. Robinson

C. H. Wang

R. A. Schmitt



Name

*Goles, Gordon
Golightly, Vivian

*Haines, Sara

*Hu, Ziuzhen

*Knaus, Ronald

*Laul, J. C.

Liu, Xueyu

*Murali, Ahobila
Vajjula

*Pham, Cecilia

*Radosevich, Stephan

*Redecker, Klaus H.

*Reich, David

*Ritchie, Beatrice

*Schmitt, Joe

*Smith, Monty

Advisor or Research
Field (Affiliation) Program Director

Neutron Activation Analysis R. A. Schmitt
(University of Oregon)

Autoradiography C. H. Wang
(Chemistry/QSU)

Neutron Activation Analysis R. A. Schmitt
(University of Oregon)

)
>

Neutron Activation Analysis . Schmitt

(People's Republic of China)

Neutron Activation Analysis R. A. Schmitt
(Louisiana State University)

Neutron Activation Analysis R. A. Schmitt
(Battelle Pacific Northwest
Lab.)

Radiation Biology C. H. Wang
(Jiangsu Academy of Agricultural

Science, People's Republic of

China)

Neutron Activation Analysis R. A. Schmitt
(NASA/JSC Houston)

Reactor Operator Trainee B. Dodd
Neutron Activation Analysis R. A. Schmitt
(University of Oregon)

High Speed Neutron Radiography A. H. Robinson

(Federal Republic of Germany)

Neutron Activation Analysis R. A. Schmitt
(University of Oregon)

Neutron Activation Analysis R. A. Schmitt
(University of Oregon)

Neutron Activation Analysis R. A. Schmitt
(Battelle Pacific Northwest
Lab.)

Neutron Activation Analysis R. A. Schmitt
(Battelle Pacific Northwest
Lab.)

* Reactor users for research and/or teaching.



Name

*Sonnenthal, Eric

*Taffet, Michael

*Ungerer, Carl

*Vincenzi, Ed

*Vogel, Allan

Wang, Guoli

Wang, Zhifen

3. Graduate Students

*Anellis, Lawrence
Bostick, Kent
Bukar, Kyari A.
Butler, Hugh

*Carter, Stephen

*Casey, Coreen
Cheng, Beato

*Chidester, Stephen
Cho, Byung-OH

*Coe, Douglas H.

*Greek, Kevin
Ha, Jae-Joo

*Harris, Richard
Humphries, Larry
Johnson, Susan
Kaya, Sadi

Field (Affiliation)

Meutron Activation Analysis
(University of Oregon)

Neutron Activation Analysis
(University cf Oregon)

Neutron Activation Analysis
(Oceanography/0SU)

Neutron Activation Analysis
(University of Oregon)

Neutron Activation Analysis
(Portland State University)

Neutron Activation Analysis
(People's Republic of China)

Neutron Activation Analysis
(People's Republic of China)

Degree
Program Field

MS Rad Health
MS Nuclear Engr
MS Nuclear Engr
PhD Crop Science
MS Geology

PhD Chemistry
PhD Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr
MS Nuclear Engr

*Reactor users for research and/or teaching

Advisor or Research
Program Director

R. A. Schmitt

R. A. Schitt

J. Suess

R. A. Schmitt

R. A, Schmitt

R. A. Schmitt

R. A. Schmitt

Advisor

Johnson
Binney
Binney

. Appleby
Lawrence
Loveland
Binney
Robinson
Robinson
Robinson
. Robinson
. Anghaie

E. Binney

. Dodd

E. Binney
Anghaie
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Name

*Keizer, Philip
Lee, Chungchan
Lopez, Ricardo
Luo, Shyr-tung

*Newell, Daniel

*Pyle, Douglas

Saamin, Shaharudin
Salahuddin, Kamran

Saleh, Hassan
Samuels, Jeffrey
Savidge, William
Sui, Yueh-Chun
*Tenbrook, Warren

*Verplanck, Philip
*Von Breymann, Marta

*Walker, Robert
*Walsh, Ian
Yilmaz, Tamer

Youssefnia, Mohammad

Program Field Advisor
MS Rad rcalth D. L. Willis
PhD Nuclear Engr A. H. Robinson
PhD Nuclear Engr S. E. Binney
PhD Nuclear Engr S. E. Binney
MS Nuclear Engr A. H. Robinson
MS Geology J. Dasch
PhD Horticulture M. Thompson
MS Nuclear Engr J. C. Ringle
PhD Nuclear Engr S. E. Binney
PhD Nuclear Engr S. Anghaie
MS Bio. Ocean D. A. Carey
MS Nuclear Engr A. H. Robinson
MS General Sci S. E. Binney
MS Geology R. A. Schmitt
PhD Oceanography R. W. Collier
PhD Geology R. A. Schmitt
MS Oceanography J. Dymond
PhD Nuclear Engr S. Anghaie
PhD Nuclear Engr J. C. Ringle

D. CLASSIFIED STAFF AT THE RADIATION CENTER

Anderson, Terrance V.
Busby, Harold L.
Campbell, Ken
Campbell, Shirley C.
Conrady, Michael R.
Cramer, Dana L.

Cunningham, Patricia A.

Flickinger, Evelyn C.
Hall, Arthur D.
Johnson, Dean E.
Latham, Jennie
Liedtke, James D.
Moeller, Wanda M.
Neyhart, Shirley N.
Pratt, David S.
Woodrow, Doyle K.

Title

Reactor Supervisor
Scientific Instrument Technician

Custodian (through April 30, 1985)

Accounting Clerk I
Chemist

Secretary

Clerical Assistant
Administrative Assistant
Custodian

Research Assistant
Clerical Assistant
Research Assistant
Clerical Specialist
Business Manager
Radiation Specialist
Scientific Instrument Technician

*Reactor users for research and/or teaching.



E. REACTOR OPERATIONS ST'FF

Title

Reactor Administrator

Assistant Director, Radiation
Center, and Principal Security
Officer

Assistant Reactor Administrator
Reactor Supervisor

Senior Reactor Operators

Reactor Operator

Senior Health Physicist
Radiation Specialist
Radiation Protection
Student dorkers

REACTOR OP:RATIONS COMMITTEE

. Smith, Jr.
Johnson

>0
O <

Dodd

V. Anderson
V. Anderson
E. Binney
Dodd

T. Carpenter
. G. Johnson

. S. Pratt

O>EDRUV - —~®

Lane, Vincent T.
Lewis, Bryan R.
Nelson, Lindsay A.
Pauley, Keith A.
Persinger, Richard W.
Scarbrough, Allen L.

Name Affiliation

S. E. Binney, Chairman Nuclear Engineering

T. V. Anderson Radiation Center

B. Dodd Radiation Center and Nuclear Engineering
A. G. Johnson Radiation Center and Nuclear Engineering
J. C. Ringle Nuclear Engineering and Graduate School
A. H. Robinson Nuclear Engineering

R. A. Schmitt Chemistry

S. A. Stone School of Engineering, Dean's Office

D. L. Willis General Science (Radiation Biology &

Radiation Health)



6. RADIATION SAFETY COMMITTEE

Name

S.E. Binney

A.G. Johnson

N.I. Kerkvliet

G Little

. Senechal
rrent Chairman)

S OMmes

T. Beasley
G. Beaudreau

Affiliation

Nuclear Engineering

Radiation Center and Nuclear Engineering
Veterinary Medicine

Radiation Safety Officer

Geology

Biochemistry
Microbiology

Oceanography - Marine Science Center
Agricultural Chemistry
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PART 3
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2. From March of 1967 to August 1969 the maximum reactor power level

3. In August 1969 the reactor was licensed to operate at a maximuni

reactor power level of 1 MW. From that date until June of 1971
the OSTR could operate at 1 MW for short periods of time only,

4. In June of 1971 the cooling capacity was upgraded to allow continuous

5. In July of 1976 the reactor was shut down for one month while a

new FLIP fuel core (70% enriched fuel) was installed.(1)(2)(3)

This year's annual report will not attempt to review in detail
the OSTR's operation over the past 18 years. Only the operating statistics
for the FLIP fueled core will be presented in detail since we have
established the (70% enriched) FLIP fuel as the basis for operational
history for this and subsequent annual reports. More detailed information
concerning the original (20% enriched) standard fuel core can be obtained
from the 1976-77 OSTR annual report, dated August 31, 1977.

See Table 3.1 for a tabular review of the OSTR's operating statistics with

A. BRIEF _CHRONOLOGY OF THE OSTR OPERATING HISTORY
The OSTR has operated for 18 years.
was restricted to 250 kW.
due to the lack of sufficient cooling capacity.
operation at 1 Mw.
(1)
the FLIP core.
(2)

(3)

See Table 3.2 for a summary of the OSTR's operating statistics with
the original (20% enriched) standard TRIGA fuel core.

See Figure 3.5 for a graphic review of the 0STR's energy production
with the FLIP core.



OPERATING STATISTICS

The utilization of the OSTR for the current reporting period
showed a very slight increase (+0.2%) in the total number of operating
hours when compared to the previous reporting period (see Table 3.1).

The thermal energy generated in the reactor during the reporting
period was 39.4 MWD. The cumulative thermal energy generated by the
FLIP core now totals 275 MWD from August 1, 1976 through June 30,
1985. Reactor use time averaged approximately 81% of the normal nine-hour,
five-day week schedule. See Table 3.1 and Tables 3.3 through 3.5
for operating statistics applicable to this reporting period.

Excess reactivity showed an increase (~30¢) during the current
reporting period, which is mainly due to the rate of consumption of
the burnable poison in the fuel. This is consistent with the fuel
manufacturer's prediction that the FLIP fuel should initially decrease
in reactivity until about 200 MWD, after which time it should begin
a net gain in reactivity due to depletion of the burnable poison.

It is expected that the OSTR with its burnup of 275 MWD will continue
to show an increase in excess reactivity during the coming years.
The excess reactivity is predicted to peak after about 4.5 MW years.

EXPERIMENTS PERFORMED

At the present time there are 12 approved reactor experiments
on the active list which can be utilized in reactor related programs.
These experiments are listed below:

NOTE: Missing numbers identify reactor experiments which are in the
inactive file and are not currently being used.

A-1  Reactor Operation in Any of its Modes With No Sample Irradiation.

B-3 Irradiation of Materials in Assorted Matrices for Elements H
to Bi Inclusive, Plus Natural Th and U, for Neutron Activation

Analysis.

B-8 Isotope Production for Elements 1 Through 83 (H to Bi) Excluding
Cd.
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B-11  Nuclear Reaction Studies Using the Irradiation of Stable Elements
to Produce Any Nuclide Formed During the Neutron Irradiation
of Natural Uranium.

B-12 Exploratory Experiments to Investigate the TRIGA's Capability
to Achieve Certain Experimental Goals. (If the TRIGA can achieve
the desired goals, a regular experiment is established.)

B-21  Advanced Neutron Radiography Using Beam Port #3. (Radiography
of all conventional items plus ordinance materials.)

B-23 Measurement of Neutron and Gamma Fluxes in the Thermal Column
for Nuclear Engineering Laboratory Classss.

B-24 General Neutron Radiography Using Beam Port #1. (Ordinance
items are excluded from radiography in this experiment.)

B-25 Measurement of Relative Neutron Fluxes in the Reactor Core
and Experimental Facilities Using Fission Probes and Self-Powered

Detectors.
B-29 Fuel Element Reactivity Worth Measurements.

B-30 Irradiation of Jet, Diesel, and Furnace Fuels. (Irradiation
of various fuel oils for neutron activation analysis.)

B-31 Determination of Neutron Fluxes in the OSTR Core and Irradiation
Facilities, Using Various Activation Foils or Wires.

Of the 12 currently approved experiments, six were used during
the reporting period. A tabulation of information relating to reactor
experiment use is given in Table 3.6, and includes a listing of the
experiments which were used, how often each was used, and the general
purpose of the use. Presently, 25 additional experiments are in the
inactive file and could be reapproved for use as needed.

UNPLANNED SHUTDOWNS

There were no unplanned shutdowns (scrame) during the current
reporting period. Table 3.7 will contain a tabulation of unplanned
shutdowns when they occur.
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E. CHANGES TO THE FACILITY, TO FACILITY PROCEDURES, AND TO REACTOR EXPERIMENTS
PURSUANT T0 10 CFR 50.59

1. Introduction

The information contained in this section of the report provides a
summary of OSTR changes made during the reporting period under
the provisions of 10 CFR 50.59. As applicable, changes have
been grouped into three categories: those dealing with the facility
itself; those dealing with the facility's procedures; and those
involving OSTR experiments. For each change identified, a brief
description of the change and a summary of the safety evaluation
is included.

The information presented in this section is also submitted
annually to the USNRC in a separate report in order to meet the
requirements of 10 CFR 50.59(b).

2. 10 CFR 50.59 Changes to the Facility

There were three changes to the facility itself which were
reviewed and performed under the provisions of 10 CFR 50.59 during
the reporting period. A summary of each change and 1ts safety
evaluation follows.

a. Installation of an Annunciator on the Ventilation Fan for
the Argon Ventilation System

Description

The ventilation system for the OSTR's experimental facilities
(e.g., the rotating rack, the beam ports, the thermal column,
etc.) is commonly called the argon ventilation system. This
system is equipped with a fan to enhance air flow through
the various experimental facilities, and ultimately the system
discharges its ventilation air into the intake plenum for
the main reactor building ventilation fan. Although the
fan for the argon ventilation system definitely creates a
higher air flow through the system when it is operating,
the negative pressure in the main reactor building fan intake
plenum (relative to the argon ventilation system) induces
a reasonable air flow through the argon ventilation system
without the argon fan operating.
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Operation of the ventilation fan for the argon ventilation
system is indicated by an "on" light on a control panel located
on the west wall of the reactor control room. However, this
indicator light is not in a conspicuous location and is difficult
to see from the reactor console. Because of this situation,
it was considered unlikely that the reactor operator would
be immediately alerted if the argon ventilation system fan
stopped.

As a result of the above, the OSTR operations staff
recommended the installation of a visible and audible annunci-
ator for the argon vent fan circuit which would immediately
alert the reactor operator in the event that the fan stopped
operating.

Safety Evaluation

The installation of an annunciator on the argon vent
system fan enhances safety and provides needed notification
in the event the fan malfunctions. However, failure of the
vent fan poses no safety problem, as an acceptable air flow
through the argon ventilation system is still maintained
due to the pressure-induced flow mentioned previously. Air
flow through the system is also an optional matter controlled
by the reactor operations staff using flow regulating valves
installed as part of the original reactor equipment and upgraded
and supplemented within the last 2 years under the provisions
of 10 CFR 50.59.

The above facility change was reviewed by a Reactor
Operations Staff Subcommittee and approved by the Reactor
Operations Committee (ROC) prior to being made. It was concluded
that this facility change did not require a change in the
Technical Specifications, or constitute an unreviewed safety
question as defined in 10 CFR 50.59(a)(2).
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Electronic Timing Device For Measuring Control Rod Drop Times

Description
During an NRC inspection of the OSTR in March of 1985,
the NRC representative suggested that consideration be given
to an alternative method for measuring the drop times for
the reactor control rods. At that time, the semiannual measurements
of control rod drop times were being performed manually with
a stop watch.

NOTE: The stop watch method has been very adequate considering
the two-second drop time limit in the OSTR Technical
Specifications.

In an effort to respond to the NRC's suggestion, the
OSTR staff investigated possible ways of implementing an
electronic timing device for the control rod drop time measurements.
The results of the study demonstrated that the control rod
drop time could be measured electronically using a commercially
available counter-timer, a relay, and a five-position selector
switch. The process utilized existing but non-used contacts
on: 1) the control rod drive foot switches, and 2) the console
CONT/ON switches. The CONT/ON switch starts the timer at
the instant the control rod starts to drop, and the foot
switch stops the timer when the rod reaches the bottom.
The selector switch determines which control rod drop time
is being measured.

Safety Evaluation

This addition does not compromise safety or affect any
control circuitry. Spare contacts were used on existing
control rod microswitches to make the rod drop measurements
possible. The rod drop measurement apparatus is passive
and responds to switch actuation only, and will not have
an effect on the control rod drive circuits, even if the
apparatus should malfunction.
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The above addition was reviewed by a Reactor Operations
Staff Subcommittee and approved by the ROC prior to being
made. It was concluded that the addition did not require
a change in the Technical Specifications or constitute an
unreviewed safety question as defined in 10 CFR 50.59(a)(2).

c. Change in the Display Locations for Data from the Instrumented
Fuel Element Thermocouples

Descrintion

The display locations for fuel temperature data from
the instrumented fuel element thermocouples (TCs) were changed
so that the TCs measuring the maximum and minimum fuel temperature
now display their readings on the more accurate OMEGA digital
instrument, and the midcle TC displays its reading on the
analog meter in the left-hand console drawer.

Safety Evaluation

There are no adverse safety implications associated
with this change. All of the TCs are routinely calibrated
and were recalibrated after this change. It is known that
the newer OMEGA digital instrumentation is more accurate,
and therefore it increases safety to have the maximum and
minimum fuel temperatures displayed on this new digital meter.
(Note: Only one TC reading is actually required by the Technical
Specifications.)

The above change was reviewed by a Reactor Operations
Staff Subcommittee and approved by the ROC prior to being
made. It was concluded that this change did not require
a change in the Technical Specifications or constitute an
unreviewed safety question as defined in 10 CFR 50.59(a)(2).

3. 10 CFR 50.59 Changes to Facility Procedures

There was one 10 CFR 50.59 change to facility procedures
made during the reporting period. A description of this change
follows.
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Revisions to the OSTR and Radiation Center Emergency Response
Plan

Description

Following an action drill and a number of training sessions
held during the week of July 16-20, 1984, it was recognized
that there were a number of minor corrections required to
the Emergency Plan. These changes are listed below:

Change No. Page Change
1 Cover page Changc revision date to July 24, 1984
2 2-2 Add definition of ERIP
3 2-3 Retyped to include text carried

over from page 2-2. No revision
of content.

B 3-4 Change Student Health Service to
Student Health Center.” This is
necessary due to a name change.

5 3-5 Change Student Health Service to
Student Health Center. This is
necessary due to a name change.

6 3-6 Correct the spelling of responsi-
bilities
7 3-6 Reverse the order of the first

two people in the line of succession
for the Emergency Director. This
order is more consistent with personnel

responsibilities.

8 3-8 Correct the spelling of responsi-
biiilies in two places on this
page.

) 3-11 Change Radiation Center Clerical

Specialist to Radiation Center
Cfericai Assistant. The original
job title was in error.

10 7-1 Change 0SU Student Health Service
to Center
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Change No. Page Change
11 7-2 Change Trojan nuclear plant to
Trojan Nuclear Plant
12 7-3 Add an 's' to air sampler
13 7-8 Change shutdown to shut down
14 7-14 Change shutdown to shut down
15 8-5 Revise paragraph b) completely

to allow for the new 911 Emergency
Dispatch system now in use in the
Corvallis area

16 8-6 Change Student Health Service to Center

17 8-7 Change Student Health Service to Center

Safety Evaluation

Most of the changes are typographical and English corrections
and therefore do not have any safety implications. One change reverses
the order of two people who may fill the Emergency Director position.
The new sequence is more consistent with personnel responsibilities
and will enhance safety. The latter is true because the Assistant
Director will now only fill the position of Senior Health Physicist,
enabling him to concentrate on the radiological safety aspects of
the emergency. Another change is required because, since the plan
was written, the Corvallis area has instigated a 911 emergency dispatch
system. This also enhances safety because there are now 'ess telephone
numbers to call if there is need for assistance.

The above changes were reviewed by a Reactor Operations Staff
Subcommittee and approved by the ROC prior to being made. It was
concluded that these changes did not require a change in the Technical
Specifications or constitute an unreviewed safety question as defined
in 10 CFR 50.59(a)(2).

4. 10 CFR 50.59 Changes to Reactor Experiments

There was one 10 CFR 50.59 change to a reactor experiment during
this reporting perind. A description of this change follows.
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Change to Experiment B-24-Revised to Add Subpart B-24F

Description

A change to experiment B-24-Revised was made which added
Subpart B-24F and thereby enabled zone plate encoded neutron
holography to be performed in beamport #1. The experiment change
provided for the radiography of small (less than 3.0 cm3) objects
and was designed so that only neutrons scattered approximately
90 degrees (toward the access plug for the beam port shield) would
be recorded by the film.

The new subpart B-24F will allow the imaging of neutrons
which a~e scattered from any cbject currently allowed to be radio-
graphed by experiment B-24-Revised. Before imaging on the film,
the scattered neutrons will pass through a gadolinium or cadmium
encoding aperture which will encode target spatial information
on the film. The film cassette will be placed at a 90° angle
to the beam axis and will be surrounded by a lead "igloo" which
will enclose the cassette except for one small imaging aperture
which allows scattered neutrons to reach the film, and for one
entire face (the surface facing the access plug) which allows
the cassette to be removed easily. The cassette will be
attached to a support that extends from the access plug,
allowing it to be rolled into and out of the beam port with
the access plug.

A barrier of aluminum, wood, and masonite will be placed
above the lead igloo and will serve the personnel access barrier
function usually provided by an aluminum plate connected to the
end of the access plug's carriage. This carriage necessarily
will be removed during this experiment. A cadmium sheet on the
beam side of the igloo will help to reduce interfering neutron
radiation.

When it is necessary to change the target and/or coding aperture
during experimentation, all requirements of Experiment B-24-Revised
will be met before entering the beam port blockhouse. This includes
shutdown of the reactor and full coordination with health physics

personnnel.
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No modifications to the beam port #1 facility as stated above

affect any existing shielding or alter any approved operating
procedures, or reduce any safety margins now in use. All procedures,
safety requirements, and facility descriptions of B-24-Revised,
excluding the specific (not applicable) procedures and requirements
for Sub-parts A through E, will apply to this experiment.

Sarety Evaluation

None of the new experimental apparatus will be in the direct
beam and so from a safety viewpoint this experiment is very similar
to standard neutron radiography experiments. Other very minor
modifications to the facility will provide radiation protection
features which are equivalent to those for other approved neutron
radiography experiments.

The above experiment change to B-24-Revised was reviewed
by a Reactor Operations Staff Subcommittee and approved by the
ROC prior to being made. It was concluded that the change did
not require a change in the Technical Specifications or constitute
an unreviewed safety question as defined in 10 CFR 50.59(a)(2).

5. Forthcoming Changes to Be Made Under 10 CFR 50.59

At some point in the future we expect to replace the rotating
specimen rack in the TRIGA reactor under the provisions of 10 CFR

50.59.

F. SURVEILLANCE AND MAINTENANCE

1. Non-Routine Maintenance

15 AUG 84

24 AUG 84
5 SEP 84
21 NOV 84
13 DEC 84

The "Agastat" delay timer, which initiates the stack monitor
filter failure alarm, was replaced.

The scram relay designated K-1 was replaced.
The rectifier in the control rod magnet circuit was replaced
New evacuation horn batteries were installed.

The calibration potentiometers on the stack monitor gas
and particulate channels were replaced.



21 JAN 85
25 JAN 85

27 MAR 85
3 APR 85
5 APR 85

24 APR 85

21 JUN 85
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The primary coolant pump bearing was replaced.

A replacement blower motor was installed in the reactor
top continuous air monitor and the old motor repaired.

Area Radiation Monitor #11 was repaired.

A new DOWN switch for the regulating control rod was installed.
A new UP switch for the shim control rod was installed.

A new motor for cooling tower for #1 was instalied.

The argon ventilation system fan was repaired.

2. Routine Surveillance and Maintenance

The OSTR has a routine surveillance and maintenance (S&M) program.
Examples of typical S&M lists are presented in Figures 3.1 through
3.4. Those items markei with an asterisk (*) are required by the QSTR
Technical Specifications.

REPORTABLE OCCURRENCES

There was one reportable occurrence during the reporting period.

This involved an indication thot the OSTR might have experienced a very
small fuel cladding leak. In keeping with the requirements of the 0STR
Technical Specifications, a written report of the event was sent to the
Region 5 Office of the USNRC.

The existence of the initially suspected fuel ciadding leak has not
to this date been established despite extensive efforts to confirm its
presence or absence. An additional surveillance program designed to detect
any changes in the current situation has been added to the OSTR's operational

routine.



OSTR Operating Statistics (Using the FLIP Fuel Core)

Table 3.1

Dperational Date | T AUG 7% TWLC77 1T JC78 TS TOUU®0 | T oL 8l THU8Z| TIL 8 | T 0L 84
for th thno?h th th h th h th h th th th
FLIP Core 30 JUN 77(1)| 30 JUN 78 | 30 JUN 79 | 30 JUN 30 JUN 81 | 30 Jun 82 | 30 JuN 83 | 30 Jun B4 | 30 Jun 85
1 875 819 458 875 1255 1192 1095 1205(2) 1208
b o TR -
Megawatt Hours 451 496 255 571 1005 999 931 943(2) 946
Megawatt Days 19 20.6 10.6 23.8 4.9 4.6 38.8 39.3 39.4
Grams 235 Used 24 25.9 13.4 29.8 52.5 52.4 48.6 49.3 49.5
Hours at Full 401 481 218 552 998 973 8% 929(2) 904
Power (1MW)
Number of Fuel o 0 2 0 0 1 0 0 0
Elements Added
to Core
Number of Irradi- 443 375 329 2 348 408 396 469 407
ation Requests

(1) Reactor shutdown Ju'y 26, 1976 for one month in order to completely refuel the reactor with a new FLIP fuel core.
-

(2) These values have been changed in this report to correct errors detected in the 1983-84 report.

reports will show these new values.

A1l subsequent

B



Operational Data

Table 3.2
OSTR Operating Statistics with the Original (20% Enrich 4) Standard TRIGA Fuel Core

K3

for 20% Enriched through through through through through through through through through through through JUL 76
Core 30 JUN 68 30 JUN 69 3L MAR 70 31 MAR 71 31 MAR 72 31 MAR 73 31 MAR 74 31 MAR 75 31 MAR 76 26 JUL 76
(1) (2) (3) (4)

Operating Hours

(critical) 904 610 567 855 598 954 705 563 794 353 6903
Meagawatt Hours 117.24 102.47 138.05 223.717 195.11 497.82 335.94 321.45 408 213 2553
Megawatt Days 4.88 4.27 5.75 9.3 8.1 20.74 13.99 13.39 17 9 106.4
Grams 235y ysed 6.13 5.36 7.21 11.7 10.2 26.031 17.57 16.81 21.35 10.7 133
Hours at Full
Power (250 kW) 429 369 58 - -- - e - - - 856
Hours at Full
Power (1 MW) - - 20 23 100 401 200 291 460 205 1700
Number of Fuel
Elements Added 70 2 13 1 1 1 2 2 2 0 1560
to Core (Initial)
Number of Irrad-
fation Requests 429 433 391 528 347 550 452 396 357 217 4100
Number of Pulses 202 236 299 102 98 249 109 183 43 39 1560
(1) Reactor Went critical on March 8, 1967 (70 element core; 250 Ki). (3) Reactor shutdown June 1, 1971 for one month for cooling system

Note: This perfod leggth fs 1.33 years as initial criticality upgrading.

(2) Reactor shutdown August 22, 1962 for one month for upgrading to (4) Reactor shutdown July 76, 1976 for one month for refueling

1 M¥ (dic not upgrade cooling system).
fs only 0.75 years as there was a

from July-June to April-March.

Note: This period length
change in the reporting period

reactor with a new full FLIP fuel core.

length is 0.33 years.

Note: This period

vi-¢



Table 3.3
Present OSTR Operating Statistics

3-15

Annual Values

Cumulative Values

for for
Jperational Data 1 JUL 84 1 AUG 76
for through through
FLIP Core 30 JUN 85 30 JUN 85
1. MWH of energy produced 946 6597
2. MWD of energy produced 39.4 275
3. Grams 235y ysed 49.5 345.40
4. Number of fuel elements
added to core 0 85 + 3 FFCR(1)
5. Number of pulses 72 1004
6. Hours reactor critical 1208 8982
7. Hours at full power (1 MW) 904 6346
8. Number of startup and
shutdown checks 253 2255
9. Number of irradiatigg
reguests processed 407 3547
10. Number of samples irradiated 4583 43996
(1) Fuel Follower Control Rod.
(2) Each irradiation request could authorize from 1 to 120 samples.

The number of samples per irradiation request averaged approximately
11 during the current reporting period.
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Table 3.4A

OSTR Use Time in Terms of Operational Functions

Annual Values Cumulative Values
for for
OSTR Operational Function 1 JUL 84 1 AUG 76
through through
30 JUN 85 30 JUN 85
(hours) (hours)
1. Checkout, core excess
and shutdown 380 3284
2. Load and unload samples 59 766
3. Reactor in operation(l) 1467 10817
4. Total reactor use time 1906 14867

(1)

Includes preclude time. (Preclude time is the time the reactor is

not available for use due to performance of surveillance and maintenance
items, such as fuel element inspections, transient rod lubrication,
control rod calibration, power calibration, etc.)
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Table 3.4B

OSTR Use Time in Terms of Specific Use Categories

Annual Values Cumulative Values

for for

OSTR Use Category 1 JUL 84 1 AUG 76

through through

30 JUN 85 30 JUN 85

(hours) (hours)
1. Teaching (departpental

and otners)m(?fe 95 1653
2. 0SU Research(1)(3) 477 4073
3. Off-campus research(1)(3) 236 953

4. Forensic services(l) 0 101(4)
5. Reactor preclude time 614 5214
6. Facility time(5) 473 2723
7. Visitor demonstration(6) 11 150
8. Total reactor use time 1906 14867

(1)
(2)
(3)
(4)

(5)

(6)

Includes sample loading and unloading.
See Tables 4.1 and 4.2 for teaching statistics.
See Table 4.5 for research statistics

Prior to the 1981-1982 reporting period, forensic services were
grouped under another use category. Since then and for subsequent
reports, it will be a separate category and the cumulative hours
will be compiled beginning with the 1981-1982 report.

The time OSTR spent operating to meet NRC facility license requirements.
Whenever possible, beneficial uses of the reactor were made, including
irradiation of items requiring long irradiation times.

Reactor use time for visitor open-house (demonstration) events was
11 hours. The remainder of the visitors viewed the reactor during
times when the reactor was being operated for regularly scheduled
research and teaching.
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Table 3.5
0STR Multiple Use Time(l)

Annual Values Cumulative Values
for for
Number of Users 1 JUL 84 1 AUG 76
through through
30 JUN 85 30 JUN 85
(hours) (hours)
1. Two users 75 653
2. Three users 26 89
3. Four users 7 12
4, Total multiple
use time 108(2) 754(3)

(1) Multiple use time is that time when two or more irradiation requests
are being concurrently fulfilled by operation of *he reactor.

(2) Represents 9% of the total hours the reactor was critical during
this reporting period.

(3) Represents 8% of the total hours the reactor was critical since startup
with FLIP fuel in August of 1976.



Table 3.6

Use of OSTR Reactor Experiments(1)

Research Teaching
Reactor
Experime?t Funded Other Unfunded Scheduled Unscheduled Facility TOTAL
Number(2) Thesis Scholarly Thesis Classes Classes Use
Work Research Work

A-1 0 0 0 13 8 138 159
B-3 6 115 5 12 0 0 138
B-8 7 4 28 18 0 0 58
B-12 3 0 0 0 0 0 3
B-21 16 19 1 0 0 0 36
B-24 11 2 0 0 0 0 13
TOTAL 43 140 34 43 8 138 407

(1) This table displays the number of times each formal reactor experiment was used for a particular purpose.
(2) The following tabulation gives the reactor experiment number and its corresponding title:

A-1 Normal TRIGA Operation

B-3  Neutron Activation Analysis

B-8 Isotope Production

B-12 Exploratory Experiments

B-21 Beam Port #3 Advanced Neutron Radiography
B-24 Beam Port #1 Neutron Radiography

61-¢



Table 3.7

Unplanned Shutdowns (Scrams)

Type of Scram Number of
Occurrences Cause of Scram

None during
this reporting 0 Not Applicable
period
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PART 4
OSTR UTILIZATION DATA



PART 4

OSTR UTILIZATION DATA

A. TEACHING PROGRAMS THAT UTILIZED THE OSTR

commodated 18 0OSU academic

Reactor Operator Training

The academic courses are listed below:

Oregon State University Academic Courses

Nuclear Engineering Orientation

Nuclear Engineering Orientation

Nuclear Radiation Detection and Measurement
Projects (Nuclear Engineering)

Nuclear Reactor Experiments

Radiation Protection Engineering

Thesis (iHuclear Engineering)

General Chemistry Laboratory
General Chemistry Honors
General Chemistry Laboratory
Nuclear Reactor Chemistry
Radioactive Tracer Methods
Reading and Conference
Activation Analysis

NN

£

won
TR

20
20
31
41
0
2

o0

on

Field Practices in Radiation Protection

Thesis (Geology)

Oregon State University Spec

One person sponsored by a U.S. Department of Energy grant administered
by the University of Virginia participated a special research

reactor operator training program conducted at the Radiation Center.

This training program is one of five in the U.S. for disadvantaged

citizens, particularly minorities and females. The trainee has completed
% ) )

about 50% of the two year program, and will be taking the NRC reactor

U

operator examination in September of 1985,




3-2

Part of the special reactur operator training program required
exclusive use of the reactor. This time is reflected in Table 4.1
under the heading of "Special Ciasses." Most of the training program
has been irntegrated into the regular operating schedule ard, tterefore,
the special class hours do not represent the total training time but
only that used exclusively for training purposes.

Additional data regarding the use of the OSTR for teaching and
academic programs are shown in Tables 4.1 through 4.4.

RESEARCH PROJECTS THAT UTILIZED THE OSTR

During the reporting period, there were forty-eight funded research
projects which utilized 713 hours of reactor time, and four unfunded
research (teaching) projects which utilized 18 teaching hours of reactor
time (see Table 4.1, footnote 1 and Table 4.5). Of these research
projects, twenty-eight were conducted by Oregon State University,
fifteen by the University of Oregon, three by Lousiana State University,
one by Portland State University, one by Western Washington University,
and four by Battelle Pacific Northwest Laboratories (under DOE prime
contract number DE-AC06-76RLO-1830) in Richland, Washington. Table
4.5 gives statistics regarding OSTR-funded research hours, and Table
4.6 gives a summary of the different research projects.

PUBLICATIONS RESULTING FROM RESEARCH USING THE OSTR

1. Publications in Print

Bogard, D.D., G.J. Taylor, K. Keil, M.R. Smith and R.A. Schmitt
“Impact melting of the Cachari eucrite 3 Gy ago." Geochim.
Cosmochim. Acta, 49, 1985, 941-946.

Bogard, D., R.A. Schmitt, M.R. Smith and M. Rhodes (1984) "Petrology
and shock age of the Palo Blanco Creek eucrite"” Meteoritics
19, 219-220.

Budahn, J. R., and R. A. Schmitt, "Petrogenetic Modeling of Hawaiian
Tholeiitic Basalts: A Geochemical Approach," Geochim. Cosmochim.

Acta, 49, 1985, 67-88.
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Davidson, G.R., G.P. Lahti, J.D. Ingle, Jr., J.C. Westall, C.W.
Bennett, E.I. Jolma, and D.M. McDonald, "Post Accident Systems
for Monitoring of Primary Coolant for Fission Products, Boron,
pH, and Chloride," EPRI Report NP-3513, 1984.

Dickinson, T., G.J. Taylor, K. Keil, R.A. Schmitt, S.S. Hughes
and M.R. Smith "Apollo 14 Aluminous Mare Basalts and Their
Possible Relationship to KREEP." J. Geophys. Res., 90,
1985 C365-C374.

Hughes, S.S. and R.A. Schmitt "Whole-rock INAA Elemental Abundances
and REE Variations in EH4, EHS5 and EL6 Chondrites. Lunar
and Planetary Science XVI, 1985, 372-373.

Hughes, S.S. and R.A. Schmitt "Zr/Hf Ratios in Lunar Mare Basalt
Groups-~Interim Report #2. Lunar and Planetary Science XVI,
1985, 374-375.

Laul, J.C., M.R. Smith, J.J. Papike and S.B. Simon "Agglutinates
as Recorders of Regolith Evolution: Application of the Apollo
17 Drill Core." Proceedings of the 15th Lunar and Planetary
Science Conference, 83, 1384, 161-170.

Laul, J.C., R.J. Walker, C.K. Shearer, J.J. Papike and S.B. Simon,
"Chemical Migration by Contact Metamorphism Between Pegmatite/Country
Rocks: Natural Analogs for Radionuclide Migration." Scientific
Basis for Radioactive Waste Management VII, Material Research
Proceedings, 26, 1984, 951-958.

Laul, J.C., M.R. Smith, S.B. Simon and J.J. Pepike, “Chemistry
and Petrology of Apollo 12 Drive Tube 12027." Proceedings
of the 15th Lunar and Planetary Science Conference, 90, 1985,
507-516.

Laul, J.C., C.K. Shearer, J.J. Papike, “Chemistry of Potassium
Feldspars from Three Zoned Pegmatites, Black Hills, South
Dakota: Implications Concerning Pegmatite Evolution." Geochim.
Cosmochim Acta, 49, 1985, 663-673.

Laul, J.C., T.D. Swindle, M.W. Caffee, C.M. Hohenberg, G.B. Hudson,
S.B. Simon and J.J. Papike, “ggble Ga3 grgan1zation in Apollo
14 Regolith Breccia 14318: 1291 and 24%py Regolith Chronology,"
Proceedingg ofszge 15th Lunar and Planetary Sciences Conference,
, » 17" .

Laul, J.C., C.K. Shearer, J.J. Papike, S.B. Simon and R. Christian,
"Pegmatite/Wall Rock Interactions, Black Hills, South Dakota:
Progressive Boron Metasomatism Adjacent to the Tip Top Pegmatite."
Geochim. Cosmochim Acta, 48, 1984, 2563-2580.

Laul, J.C., M.R. Smith, M.-S. Ma, T. Huston, R.M. Verkouteren,
M.E. Lipschutz and R.A. Schmitt, "Petrogenesis of the SNC
(Shergottites, Nakhalites, Chassignites) Meteorites; Implications
for Their Origin From a Large Dynamic Planet, Possibly Mars."
Proceedings of the 14th Lunar and Planetary Science Conference,
1984, 612-630.




Laul, J.C., J.W. Shervais, L.A. Taylor and M.R. Smith, "Pristine
Highland Clasts in Consortium Breccia 14305: Petrology and
Geochemistry." Proceedings of the 15th Lunar and Planetary
Science Conference, 89, 1984, 25-40.

Laul, J.C., N. Hubbard, R.W. Perkins, "The Use of Natural Radionuclides
to Predict the Behavior of Radwaste Radionuclides in Far-Field
Aquifers." Scientific Basis for Radiocactive Waste Management
VII, Material Research Society Proceedings, 26, 1384, 891-897.

2. Theses

Espenan, G.D., "Determination of Aluminum in Fish Tissue by Instru-
mental Neutron Activation Analysis." Master's Thesis, Louisiana
State University, 1985.

Gastill, D. Kurt, "Peturbed Angular Correlation Measurements of
Hyperfine Fields in Liquid and Amorphous Selenium-Tellurium
Alloys." Ph.D. Thesis, OSU, 1984.

Greek, K.J., "Optimum Temporal and Contrast Consideration in Extremely
High Speed Motion Neutron Radiography." Master's Thesis,
Nuclear Engineering, OSU, 1985.

Newell, D., "Real Time Neutron Radiography." Master's Thesis,

Nuclear Engineering, OSU, 1985.

3. Reports Submitted for Publication

Dickinson, T., K. Keil, L. Lapaz, D.D. Bogard, R.A. Schmitt, M.R.
Smith and J.M. Rhodes, "Petrology and shock age of the Palo
Blanco Creek Eucrite." Chemie der Erde, 1985.

Hughes, 5.5., R. A. Schmitt, Y.L. Wang and G.J. Wasserburg, Trace
Element Characteristics and Sr-Nd Isotopic Constraints on
the Magmatic Sources of Serra Geral Continental Flood Basalts,
Southern Brazil." Contributions to Mineralogy and Petrology.
(submitted).

Jaeger, H., J.A. Gardner, J.C. Haygarth and P.L. Rasera, “"Structural
Characterization of Zirconia Ceramics by Perturbed Angular
Correlation Spectroscopy." Submitted to J. American Ceramic
Society.
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