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Summary

During the 1987-88 reporting period the University of Missouri-Rolla Reactor
was 1n operation for 763 hours. The major part of this time. 52%. was used for

class instruction and training purposes. About 43X of the reactor time was used

for research and irradiation service and 5% was needed for maintenance runs

There were 30 undergraduate and graduate students enrolled {for Jurse work
at the reactor. Thie committed the facilityv to 52 student -houres of classes The
reacior was visited by about 2000 visitors during the past vear There were 400

rogram thilvs vear involved in various reactor
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participants in
projects, The facility was reimbursed for this program from a8 grant awarded

the U.,S. Department of Enersgv.

.3 g of uranium. A

e
a

The reactor produced about 26 MW hours o energy usin
total of 30! samples have been irradiated at the reactor with most of them being
analyzed in the Reactor Counting Laboratory.

Three one-week training programs for reactor ooerator trainees of a midwest
utility were conducted during this reporting period. The reimbursement helped to
defray facility costs and also helped to lmprove research and instructional
capabilities,

A fast gamma-spectroscopy system has Oeen purchased to enhance the research

analvsis, Irradiation of samples prevared for
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area focused on trac
studies on cancer tumors continued through this reporting period. A safety study,

funded by the U.S, Department of Energy is being prepared for the mandated

onversion of the UMR Reactor to low enriched uranium fuel. Its preliminary
results were presented at the International Meeting on Reduced Enrichment for
Research and Test Reactors, November 1987 held i1n Buenos Aires, Argentina and the




American Nuclear Society Meeting, September 1987. held in Log Angeles

41

The Weldon Springs Project involving the measurement of the efficiency

man -made 0sol scavengers nears completion. Neutron activation analveis has

‘" A

been used to measure the amount of deposited aerosol.

be communicated in pert nt technical journal.
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UMRR Core Configuration and Rack Storage Form

Facility Use Other Than the Reactor...
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This progress report is prepared in accordance with the resuirements

Nuclear Regulatory Commission 10 CFR 50.71 concerning the operation

clear Reactor Facility (License R-79),

3 On
)1 type,

available to ti ulty ‘ udents of the varioue departaents of the universitv

niv

for their educational and research programs. Several o universi

colleges have made use

tor personne

18 also made available for th wurpose ¢of training reac
nuclear industry and electric utilities. Trace element analysis using r
at
The reactor staff continued to review the operation of the Reactor
Facility in an effort to improve the safety and efficiency of its operation and to
fé""“"'

provide conditions conducive to its utilization by studente and culty

and other universities. The following sections of this report ar nt

provide = brie. descr n of the various aspects of the operation of thi

facility, including its utilization for education and research.




Reactor

Bolor
Milan Straka Reactor Manager

Senior Electronic Technician
Juls Williams Lab Mechanic

Francis Jones Reactor Maintenance Engineer

Linda Pierce Senior Secretary

Licensed Operators

Name License

Albert E. Bolon Senior Operator
Carl Barton Senior Operator
Milan Straka Senior Operator
Francis nes Senior Operator

Don Buthi®» Reactor Operator

terminated effective




Radiation Safety Committee

Name lepartment

Dr. Nord L. Gale (chairman) Life Sciences
Mr. Ray Bono (secretary, ex officio) Environmental Health and

18K Management

Ernst Bolter Geolog' and Geophvsics
Oliver K. Manue) Chemistry

Albert E. Bolon

Nick Tsoulfanidis Radiati

Edward Hale Phvsics

Milan Straka (ex offi o, non-voting) Reactor Manager

Arvind Kumar Nuclear Engineering

This conmittee is required to meet at three month intervals. However ,

In practice the J v the meetings is usually greater.

Health Physics

ick Tsoulfanidis
Ray Bono Director, Environmental
Health & Risk Management

Mr. William Heineken Health




Improvements

tinuous effort to enhance availability and reliability
undertaken by the reactor staff. Du thie reporting
following improvements have
A new multi-cl 1NE ne /Zer an mouter together with gamma-
ere purchased to enhance our research ettort
installed in the office AT&T computer
increasce
Safety clothing (over-alls, LB, ¢ and gl ) were vurchased
use in handling chemicals during the IN regeneration orocess,
A semiconducter curve tracer was purchased for us demonstrating
radiation effects on solid state electronics.
A new intrinsic germanium (Ge) detector has been purchased for use in

the research laboratory.

Reactor Operations

depicts the current re 18 deslgnated

cenotes the sixty-seventh core configuration (assembl

hat has been u t the Reactor Facility since the origi | overating

This core 67 has b lec of 1978,
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Table 2.

FACILITY USE OTHER THAN THE REACTOR

Bare Rabbit Tube

CA

REAC
Reactor use
Research and irradiation runs
Instruction runs
Maintenance runs
Training
Time at power
Heat generated
Total number of samples
Sample hours
Research and instruction usage(1)
U-235 burned

U=-235 burnes and converted

Based on 2080 working hours per

-
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lable 3,

TOR 1IT11]
IUN Vil il

.IZATION

289

vear .,

hr

17 e

48 hr

hr

kw-hr




ause

120X demand
cautioned,

04/16/87 120%

05/01/87 120X demand

cautioned.

UTDAP
NIKAL

120X rundown)

cautioned,

08/23/87 (120X demand)

cautioned.

10/18/87 (15 Sec.)

demand)

Repaired radi

Operator error.

Table 4

RUNDOWNS

Occurred

when switching

Jecurred

when

tion monitor at

Occurred when switching s:
Occurred when switching scales,

While 30 sec,.

tioning operator cautioned.

10/18/87 (120X demand)

cautioned

01/25/88 120X demand)

cautioned.

02/08/88 (120X denand)

cautioned,

03’/11/88

B - . =

Swi anged

Regulating Rc

Occurred when switching scales.

Occurred when switching scales,

Occurred while switching

Occurred while switching

Occurred when changing scales.

ales,

bypass,

sCales,

scales,

Operator

demineralizer.,

Operator

Operator

func

Operator

Operator

Operator

Operator




Date Cause

04/22/87 (150X full power) Noise in safety channel. Safetv channel
checked.

(150% full power) Noise in safety channel. Safety channel
ck

checked. Removed and checked Log N CIC,
05/19/88 (Manual Scram) Training.
05/20/88 (Manual Scram) Training.

08/16/87 (150% Full Power) Checked safety channel and Log N CIC

03/22/88 (150X Full Power) Placing magnet current switch in wrong
position during log taking. Operator cautioned.




Jate

04/10/87

04/22/87

05/28/87

07/20/87

08/06/87

08/1u/87

08/14/87

08/16/87

08/17/87

Table 6

MAINTENANCE
(Other than associated with
Rundown, Scrams, and Semi-Annuals)

Lause
Auto Controller

Will not operate at high power

Changed U, , V., U. in Recorder.

Log N & Period Amplifier
Spikes causing SCRAMS.
Replaced CIC.

1

LLog N Channel

Log N Amplifier and Recorder reading

Rdjusted Log N CIC to Linear Channel.

Linear Channel
Auto controller would not stay in auto.
Adjusted setpoints.

Magnet No, 1
Magnet will not pick up rod,
Repaired magnet.

Reg. Rod Switch
Switch will not return to normal(neutral position).
Rebuilt switch.

Shim Rod Switch
Switch rat returning to normal (Neutral position).

Rebuilt switch.

Linear Recorder

Recorder not tracking meter.

Adjusted set point and clutch.

Auto Controller

Causes rods to run in when placed in auto position.
Replaced U, , and U in auto controller. also U. in

Log N Recorder
Recorder




09/24/87 Log N Recorder
Recorder indicating low.
Adjusted recorder current using current source, after
replacing R-11,

10/26/87 Area Monitor
Local meter reading low.

Cleaned adjustment potentiometers and reset.

11/04/87 Linear Recorder
Auto controller will not hold.
Adjusted cam and cam clutch and

Magnet No, |
Magnet coil has high resistance,
Repaired magnet.

Resistivity Meter
Resistivity meter reading low.
Replaced resistivity probe.

Reg. Rod Insert Limit Light
Light intermittent.
Replaced micro switch.

03/28/88 Magnet Current Supply
Current couldn’t be adjusted to zero.
Replaced U, .

03/29/88 Safety Amp
Chamber 1 power light on.
Replaced V,, U,5, U,., Ru8,




Unload (67W to subcrit) for control rod inspvection.

Reload ub t to 67W) to ret )} 1O previous configuratior




normal reactor operatio

18 .

phite thermal column) extended operation

column experiment

eactivity

Beam Por

Excess Reac
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April 8
April 2
July 17
October

ctober

tober

reactor staff continues to help educate the public about the apvlication
uclear energy. Over 1887 persons toured the facilitv during this reoort

Tour groups are usually given a brief orientation by a member of the

1sts some ot the public

Some of the groups spent an entire day at the facilitv becoming acauainted

the reactor and performing simp periments. Usuallv these groups are from

h ls (iuniors and

eges which have no reactor facilities. Manv high school

ors) are given similar tours,

Table 8. PUBLIC RELATIONS PROGRAM

DATE PARTICIPANT NUMBER
, 1887 Senior Citizen Tour, Illinois
5, 1987 Spring Open House
, 1987 Summer Open House
22, 1887 Military Wives, Ft. Wood
24, 18 Parents’ Day
26, 188 Material for Nuclear Applications Conference
31, 1987 Iniversity Day
University
t Course

Sha
hor
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UI. Education Utilization

Thirty UMR students, graduates and undergraduates, have participated in

classes at the facility, utilizing 52 student-semester hours of allocated time.

Also students from several colleges, and high schools have used the facility.

The following 1s a list of scheduled classes at the facility along with the

total hours of reactor use for this reporting period.

Reactor
Course Title tudent Hours
NE 300 Special Problems 2 15
NE 304 Reactor Laboratory 1 8 ug
NE 306 Reactor Operations 10 146
NE 308 Reactor Laboratory I: 6 52
NE 480 Research Y 60

A program called Reactor Sharing Program, funded by the Department of Energy. was
established for colleges and universitiee which do not own a nuclear reactor. In
addition, high schools can participate in this program, toco. About 400 students

and their instructors participated in this program. Table 10 lists those schools

or similar groups that were involved in this vear’s program.



Table 10, REACTOR SHARING

May 28, S
June | 38 School of En H

Nuclear
Arka.sas
Kas.i.apto
St. Franci
Potos: |
Universi

February

February

March 10




The health physics activities at
of radiation and contam 1 Survevs,
airoorne activity,

~ 4

JUCt material to
addition, health physics activities include calibrat

stationary radiation ¢« { t10n struments, personne

New Health

reviewed anc written and w

Lrvevs

Monthly radiation surveys of the facilitv consist of direct gamma and

neutron measurempents with the reactor at power, No unusual exposure rates uere

found. Monthly surface contamination surveys consist of 20 to 30 swipeg counted

niel

separately for alpha, beta and gasma activity. In 12 monthlv

surveve, nc

significant contamination cutside of contained work areas was found

1
JUNIG .,

oduct Materjal Release Su

During the perioc there were no shipmen

ftom the reacror {. lity with the exzeption of 12 RaD+S check sources and

26 source which were disposed of through an approved facility,
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