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Summary

During this reporting period the nuclear reactor at the University of
Missouri-Rolla was in operation for about 526 hours. The major part of
this time, 78%, was used for class instruction and training purposes.
About 8% of the reactor time was used for research and irradiation and

14% was needed for the maintenance runs.

There were 44 UMR students enrolled for courses at the Reactor Facility.
The facility was thus committed to over 52 student-hours of classes
during the summer, fall, and spring semesters. The reactor was visited
by about 2100 visitors during the past year. Their response to the
facility and its mission is usually very positive. An educational
program was established for students and their instructors from colleges
and universities which do not own a nuclear reactor. The Reactor
Facility is reimbursed for this program from the Reactor Sharing Program
funded by the Department of Energy. There were about 50 participants in

this program.

The reactor produced approximately 9.4 Mﬁ-hrs of energy usiné about 0.5 g
of U-235. A total of 121 samples were irradiated during this reporting
period with most of them being analyzed at the Reactor Facility. The
reactor staff successfully accomplished the process of the license

renewal for the UMR Reactor. The operating license has been renewed

until November 20, 1989.




Research activities at the reactor concentrated on further improvements
in the trace element analysis. Three research projects for material
irradiation and neutron activation analysis were performed for on-campus
investigators. Both the reactor staff and equipment were necessary to

support these research projects.

Four one-week training programs for reactor operator trainees of a

Midwest utility were organized during this reporting period. The
reimbursement helps to defray the facility costs and also to improve its
research and instructional cipabilities. A paper on the facility uses for
various training programs was presented at the International Education

Conference in Rochester, NY.
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[. Introduction

This progress report is prepared in accordance with the requirements of
the Nuclear Regulatory Commission 10 CFR 50.71 concerning the operation
of the University of Missouri-Rolla Nuclear Reactor Facility (License

R-79).

The reactor, a swimming pool-type, modified BSR is operated as a
university facility available to the faculty and students of the various
departments of the university for their educational and research programs.
Several other universities and colleges have made use of the facility
during this reporting period. The facility is also made available for
the purpose of training reactor personnel for the nuclear industry and

electric utilities.

The reactor staff has continued to review the operation of the Reactor
Facility in an effort to improve the safety and efficiency of its
operation and to provide conditions conducive to its utilization by
students and faculty from this and other universities. The following
sections of this report are intended to provide a brief description of
the various aspects of the operation of this facility, including its

utilization for education and research.



[I. License Renewal

The license to operate the UMR Reactor was renewed on January 14, 1985
and is valud until November 20, 1989. During the review proceedings

the NRC was asked for an additional ten years extension of the operating
license. The notice of this application was published in the Federal

Register on February 13, 1985.

Since the evaluation period in the NRC Safety Evaluation Report for the
UMR Reactor extends beyond 1989, the reactor staff expects that the
application for the license extension can be accomplished with the

minimum time and effort.



[II. Reactor Staff and Personnel

A. Reactor Staff

Name
Albert E. Bolon

Milan Straka

Daniel Carter1)

Carl Barton

Karen LaneZ)

Juls Williams

Scott Linn3)

Francis Jones4)

5)
5)

Bryan Daiber
Robert Savage

Gail Frenche)

Title

Director

Reactor Manager

Reactor Maintenance Engineer
Senior Electronic Technician
Senior Secretary

Lab Mechanic

Student Assistant Level [I
Reactor Maintenance Engineer
College Work Study Student
College Work Study Student

Senior Secretary

B. Licensed Operators

Name
Albert E. Bolon
Daniel Carter')

Carl Barton

Karen Lanez)

Milan Straka7)

terminated on May 24, 1984
terminated on June 1, 1984
terminated on April 22, 1984
started on October 22, 1984
started on August 20, 1984
starced on July 9, 1984
effective on December 13, 1984

SNOOMEaWN -
— — — S — "

License

Senior Operator
Senior Operator
Senior Operator
Reactor Operator

Senior Operator
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Radiation Safety Committee

Name artment

Dr. Nord L. Gale (chairman) Life Sciences

Mr. Ray Bono (secretary) (ex officio) Environmental Health and Risk
Management

Or. Ernst Bolter Geology and Geophysics

Or. Oliver K. Manuel Chemistry

Dr. Albert E. Bolon Reactor Director

Dr. Nick Tsoulfanidis Radiation Safety Officer

Dr. Edward Hale Physics

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

in practice the frequency of the meetings is usually greater.

D. Health Physics

Name Title
Dr. Nick Tsoulfanidis Radiation Safety Officer
Mr. Ray Bono1) Director, Environmental Health

and Risk Management
Mr. Jim Little Health Physics Technician

1) title and position changed January 1, 1985 from Campus Health
Physicist to Director, Environmental Health and Risk Management

E. Independent Audit

Two independent audits of the facility consisting of reviewing records,
procedures, and operating methods were performed during the reporting
period. Reports about both audits are enclosed in Appendix A.



IV. Supporting Facilities

Several supporting facilities are either operated or maintained by the
reactor staff for users of the reactor. These greatly contribute to the
efficiency of research and educational programs available to the faculty
and students of the University of Missouri-Rolla, as well as other

universities.

Activation Analysis Laboratory: The activation analysis laboratory has

proven to be the most-utilized supporting facility. The laboratory
contains a 4096 channel analyzer, with Nal or GelLi selectable detector
input. Included in the auxiliary equipment is a tape punch, multi-scaler
programmer, a scope camera, and a teletype terminal. Three scalers are
included in the laboratory equipment with the appropriate detectors for
counting alpha, beta, and gamma radiation. A shielded detector with

four ton low-background lead shield housing two "3X3" sodium iodide
crystals, is also available for coincidence counting. These detectors
are used in conjunction with the multi-channel analyzer. Several other
units of equipment are available for the detection and evaluation of

radioactive materials.

Pneumatic Tube Assembly: A dual tube pneumatic system is installed
adjacent to the core of the reactor. One tube is cadmium lined, and
the other is bare. This system is a positive pressure type and uses

nitrogen as the propellant,




1)

2)

3)

4)

5)

V. Improvements

A continuous effort to enhance availability and reliability of the
facility is being undertaken by the reactor staff. During this reporting

period the following improvements have been made:

One additional staff member became licensed by the NRC. The
facility has now 3 Senior Reactor Operators and 1 Reactor
Operator Trainee.

The Multichannel Analyzer is being interfaced with a Apple I1*
computer.

A moveable proportional neutron counter was installed in order
to study geometry effects on the 1/M-curve.

A file system for the Standard Operating Procedures was created
using the Apple 11* computer.

A new Safety Analysis Report has been compiled and approved by

the NRC during the course of the license renewal process.



VI. Reactor Operations

A. Facility Use

Table 1 depicts the current core loading which is designated as core 67.

The number 67 denotes the sixty-seventh core confi.guration (assembly and

location), that has been used at the Reactor Facility since the original

operating license was i1ssued in 1961. This core 67 has been in use since
December of 1978 and is periodically checked for all parameters listed

in Table 8 (core data).

Tables 2 through 7 give pertinent information about the Reactor Facility
and its operation during the reporting period. Listing of semi-annual

electronic checks is included in Appendix B.
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Table 1. UMRR Core Configuration and Rack Storage Form

DATE_31 March, 1985 LOADING NUMBER 67T or 67W

Kl R2 R3 R4 RS R6 R7 R8 R9 R10 R1l R12 R13 Rl R1S

HF -1 F-13|F-20|F-22

RACK STORAGE FACILITY

F-2 |F-5 |F-3 |F-18|F-21
R16 R17 R18 R19 R20 R21 R22 R23 R24 R25 R26 R27 R28 R29 R3O

KEY TO PREFIXES

A F « Standard Elements
R 5 C - Control Clements
HF -« Half Front Clement
¢ HR-1 | F-14 |F-1 |C-4 HR - Half Rear Element
0 " |F<8 |C-1 |F-16 |F-9 |F-4 [F-10 3 - Source Holder
: F-6 [C-2 |F-19 [C-3 [F-12 [F-11
r M L L L A Other BRT- Bare Rabbit Tube
i AR Ao B S - ’ CRT- Cadmium Rabbit Tube
BRIDGE SIDC UMRR CORL OTATUS
Elem, Pos . [ Mass Clem. | Prs, |Mass Elem|Pos. |Mass
HR- 1 84,912 |F-16 [DS [170.270 r.ag'y 1 74 |
F-8 03 | 170,229 |F-19 [ES |170.264 [F-10/08 170,193
F-6 E3 | 169.160 [F-15 [F5 [168.889 |F-11]E8 |168.969
F-14 C4 |170.210 |C-4 |C6 (102,112
C-1 D4 |[102.112 |F-9 (D6 [170.178
| C-2 4 |102.125 |C-3 |E6 101,978
F«17 F4 |169.111 |F-7 |F6 |170,154
Fat €S |170,223 |F-4 |07 [170.206

Total Mans Crams 2869, 744

. T designates the thermal column-reflected mode,
- and W designates the water-reflected mode.



Location

84
86
C3
C5
C7
c8
02
05
08
09

E8

Table 2.

Use of Core Grid Plate Locations

Hours
0.483
0.417
0.250
1,083

10.767
0.500
0.167
2.167
1.700
0.383
0.467

0.167



Facxlxtz
Bare Rabbit Tube

Beam Port

Reactor Console

Total

10

Table 3.

Other Facilities

Hours

21.72

484.76

507.76
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Table 4.

Reactor Utilization

Reactor use

Research & Irradiation
runs

Instruction runs
Maintenance runs
Time at power
Heat generated
Total number of samples
Sample hours
Research & Instruction usage(1)

U-235 burned

U-235 burned and converted

(1) Based on 2080 working hrs. per year,

526 hr

43 hr

410 hr
73 hr
209 hr
9418.86 kW-hr
121 hr
88.22 hr
21.8 hr
0.411 g
0.485 g



Date

4-18-84
5-18-84

5-18-84

6-12-84

6-21-84

6-22-84
7-6-84

9-25-84

10-8-84

10-23-84
10-30-84

10-30-84

11-1-84

11-8-84

11-14-84

11-14-84

12-4-84

12-11-84

12-17-84

Time

1458
0928

0938
0920
1on

1447
1520

1431
1003

1504
1423

1455
1539
1031
0951
1030
1017
1357

1155

12

Table 5a.

Rundowns

Cause

Apparent spurious signal.

(120% demand) Moved fuel element close to Linear
cIE.

(120% demand) Moved fuel element too close to
linear detector.

(120% demand) Student operator switched micro-
microammeter the wrong way.

(120% demand) Switched scales before recorder
reached the proper level.

Hi Rad chamnei noisy, no radiation was found.

less than 15 Period while trying to calibrate
ss rod no. 3.

Reg Rod on insert limit on auto. Cautioned
operator.

(120% demand) Linear not switched to higher
scale

(120% demand) Due to noise on linear channel.

(120% demand) Due to moving void tube past
Linear CIC.

Less than 15 Period due to moving void tube
past Log N CIC.

(120% demand) Due to moving void tube past
Linear CIC.

Hi Rad rundown. Checked with PIC-6A. No high
level radiation. Reading on demin. channel
dropped immediately to 9 mrem.

(120% demand) Due to turning scale wrong way.

(120% demand) Due to trainee not switching
scales.

(120% demand) Due to operator switching scales
the wrong way.

(120% demand) Due to student operator turning
scale the wrong way.

(120% demand) Due to operator turning scale
wrong way.



Date

12-17-84

2-1-85

2-21-85

3-29-85

Time
1221
1504

1439

1239

13

Table 5a. (continued).

Rundowns

Cause
Reg Rod on insert limit on Auto. Operator
went into Auto with rod on insert limit.

(120% demand) Student operator switched linear
wrong way.

(120% demand) Student kicked cable on connector
on bridge.

Power fluctuation caused 120% demand on linear.



Date

4-11-84

5-2-84
10-8-84
11-15-84
1-4-85
1-22-85

1-29-85
1-30-84
2-7-85

2-26-85
3-19-85

3-29-85

Time

1041

1101
1614
1033
1130
0941

1539
1500
1446
1430
1235

0937

14

Table 5b.

Scrams

Cause
] |
Loss of console power.
*Staff was notified not to turn equipment on or off
while reactor was operating. Unnecessary loads were
removed from regulated power.
Intentional for Emergency Evacuation drill.
Intentional for Training purposes.
Intentional for Training purposes.
Intentional for Training purposes.

Less than 5 sec. period and 150% full power while
check connections for noise on period channel.

Intentional for Training purposes.
Intentional for Training purposes.
Intentional for Training.purposes.
Intentional for Training purposes.

Magnet No. 3 current causing all three rods to drop.
Magnet No. 3 fuse blown. Replaced fuse.

Due to power fluctuation. Causing regulated power to
trip.




Date
6-1-84
6-4-84
7-5-84

7-6-84
9-10-84
9-12-84

12-10-84

12-20-84

1-21-85
1-22-85

1-28-85
1-28-85

2-1-85

2-25-85

Time
0900
1400
0730

0745
1130
1300

0915

0929

1045
2035

0853
0918

1030

0904

15

Table 6.

Maintenance

Event
Removed magnet No. 3 found coil open.
Coil rewound and magnet installed on reactor.

150% full power alarm. Reactor not operating.
R16 in safety amp changed values. Replaced
R16.

No magnet power. Replaced R16 again.

Removed broken demineralizer probe in pool
side of demineralizer.

Moved probe from demineralizer outlet side to
inlet side (pool side).

Magnet No. 1 not operating. Magnet No. 3
contact light not operating. Changed V3 and
V5 in magnet power supply.

Magnet No. 1 not picking up rod. Checked
magnet power supply. Changed V3 and V5.
Magnets operating except for No. 1 and No. 2
contact lights.

Reg rod limit switch (insert) inoperable.
Replaced switch.

Set point on linear recorder not properly set.
Repositioned set point.

Linear noisy. Cleaned switch.

Linear noisy. Replaced signal cable from
bridge and linear amp.

Conductivity cell replaced in demineralizer
outlet.

Magnet current on No. 1, 2 and 3 erratic.
Replaced adjust pot. on both No. 1 and 2
magnet current. Also replaced S2 (magnet
current switch).



Date

2-25-85
2-28-85

3-5-85

Time

1500
0945

1130

16

Table 6. (continued).

Maintenance

Event

Found wire broken on power voltage point.
Resoldered wire.

Removed bare rabbit tube and replaced tubing.
Replaced bare tube in proper place.

Found magnet No. 2 current decreases while
current is energized. Replaced V4 (magnet
current tube) in safety amplifier.



Date

4-17-84
4-17-84
4-18-84
4-18-84
4-19-84
4-19-84

5-15-84
5-18-84
9-18-84

9-19-84
9-20-84
9-21-84
9-24-84

9-24-84
11-9-84

* UL - unload
RL - Reload

17

Table 7.

Core Loading and Unlcading*

UL (67W to subcrit) to prepare to determine critical
mass in 67W mode.

RL (subcrit to 67W) to determine critical mass in
67W.

UL (67T to subcrit) to prepare to determine critical
mass in 67T mode.

RL (subcrit to 67T) to determine critical mass in
67T mode.

UL (67T to subcrit) to perpare tc determine critical
mass in 67T mode.

RL (subcrit to 67T) to determine critical mass in 677
mode.

UL (67W to subcrit) to inspect control rods.
RL (subcrit to 67W) return to previous configuration.

UL (67W to subcrit) to prepare to determine keff in
storage pool area.

(subcrit to subcrit) moved fuel elements to different

locations to determine keff of storage pool.

(subcrit to subcrit) continuation to determine
storage pool kerf.

(subcrit to subcrit) continuation to determine storage
pool keff.

(subcrit to subcrit) continuation to determine storage
pool keff,

RL (subcrit to 67W) reload to original 67W mode.

UL (67W to subcrit) fuel handling practice taught to
operator trainees from Arkansas Power & Light.



11-9-84
11-16-84
11-16-84

18

RL (subcrit to 67W) reload to previcus configuration.
UL (67W to subcrit) same as above, operator training.

RL (subcrit to 67W) reload to previous configuration.
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B. Core Data

During this reporting period only one core designation has been used.
The "W" mode core was used for normal reactor operations, since students
are not supposed to operate the reactor when the excess reactivity is
above 0.7%. The "T" mode is used for extended operation (>3 hrs), or
beam port and thermal column experiments. The excess reactivity was
measured for cold, clean critical conditions. In day-to-day operation
the excess reactivity is quite often lower due to the temperature

increase of the pool.

Table 8. Core Technical Data

12 2

Average Thermal Flux 1.6X10 © n/cm™-sec at 200 kW
Maximum Thermal Flux 2.8x1012 n/cmz-sec at 200 kW
Average Epithermal Flux 1.6x10"" n/cmz-sec at 200 kW
Worth of Thermal Column 0.46%
Worth of Beam Port not detectable
Rod Worth (in "T" mode)
Date 4-16-79 4-16-79 4-16-79 10-10-83
1 2.64% 11 2.65% 111 3.36% Reg. 0.347%
Excess Reactivity (in "T" mode) 0.73% Shutdown Margin (in "T" mode) 4.56%.

3

Void Coefficient -7.7x10~7 p/cm” Date 10-30-84

Temperature Coefficient -1.3X10'449/°F Date 11-20-84

Reactivity Addition Rate (max %aK/K/sec)

[ 0.019 IT 0.019 IIT 0.026 Reg. 0.01
Rod Drop Time (24")

I 495 msec, I 480 msec, IIl 495 msec, Date 9-7-84
Magnet Separation Time (at Imax)

I 27 msec, II 31 msec, II1 36 msec, Date 9-7-84
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VII. Public Relations

The reactor staff continues to put forth considerable effort to help
educate the public about the application of nuclear energy. Over 2,077
persons have toured the facility during this report period. Tours in-
cluded groups representing social, military, civic, industrial, govern-
mental and educational fields. These groups are usually given a brief
orientation lecture by a member of the reactor staff. These lectures
are augmented by visual aids such as slides and displays. Many high
school, junior college and college groups have attended the various

lectures and open houses.

Some of the groups have spent an entire day at the facility becoming ac-
quainted with the reactor and performing simple experiments. Usually
these groups are from colleges which have no reactor facilities. A
guided tour by the reactor staff includes a brief description of the
basic nuclear reactions, components of a nuclear reactor, a few specific
examp les of how nuclear energy is used in the industrial and educational

fields and how nuclear energy helps the environmental situation.

One staff member participated in the International Nuclear Education
Conference in Rochester, NY, presenting a paper about the facility's

training program for Reactor Operators.

The Nuclear Engineering faculty are members of various social, civic,
professional, and governmental committees. The faculty and students also

are involved in speaking engagements around Missouri concerning the

Reactor Facility and in informational programs at high schools and colleges.
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VIII. Educational Utilization

Forty-four UMR students, graduates and undergraduates, have partici-
pated 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 is a list of scheduled classes at the facility along with

the total hours of reactor use for this reporting period.

NE 2 Introduction to Nuclear Engr. II 9.4
NE 304 Reactor Laboratory I 41.3
NE 306 Reactor Operations 185.5
NE 308 Reactor Laboratory II 62.3
83-1 Glass:Optics 4.3

The current enrollment in Nuclear Engineering is 68 students.

A program called Reactor Sharing Program, funded by the Department of
Energy, was established for colleges and universities which do not own

a nuclear reactor. About 50 students and their instructors participated

in this program.
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IX. Reactor Health Physics Activities

The Health Physics activities at the UMR Reactor Facility consist'
primarily of radiation and contamination surveys, monitoring of personnel
exposures, airborne activity, pool water activity and waste disposal.
Releases of all by-procduct material to authorized, licensed recipients
are surveyed and recorded. In addition, Health Physics activities
include calibrations of portable and stationary radiation detection
instruments, personnel training, special surveys and monitoring of non-

routine procedures. New Heaith Physics SOP's are being written.

Routine Surveys

Monthly radiation surveys of the facility consist of direct gamma and
neutron measurements with the reactor at power. No unusual exposure
rates were found. Monthly surface contamination surveys consist of 20
to 30 swipes counted separately for alpha, beta and gamma activity. In
12 monthly surveys, no significant contamination outside of contained

work areas was found.

By-Product Material Release Surveys

During the period, 3 shipments of by-product material were surveyed and
released from the reactor facility. Total activity released was 0.011 mCi.
One shipment was low-level waste transferred to the UMR Hazardous Waste
storage building. The second shipment was a radioactive device returned
to the originator and the third shipment was by-product material used

on campus.

Routine Monitoring

Twenty-seven reactor facility personnel and students frequently involved
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with operations in the reactor facility are currently assigned beta-gamma,
neutron fi:'m badges which are read twice each month. There are 4 beta-
gamma, neutron area badges assigned and one test badge to check accuracy
of exposure reports. Fourteen campus personnel and students are

assigned beta-gamma film badges, and frequently TLD ring badges for
materials and X-ray work on campus. There are 13 beta-gamma area and
spare badges assigned on campus. In addition, 7 direct-reading dosimeters
are used for visitors and high radiation area work. There have been no

personnel over exposures during the period.

Airborne activity in the reactor facility is constantly monitored by a
fixed-filter, particulate continuous air monitor (CAM) located in the

reactor bay. Argon-41 is routinely detected during operatiuns.

Pool water activity is monitored monthly to insure that no gross pool
contamination nor fuel cladding rupture has occurred. Gross counts and
spectra of long-lived gamma activity are compared to previous monthly
counts. From April through March sample concentrations averaged

-6

8.04x10 ~ uCi/ml.

Waste Disposal

Release of gaseous and particulate activity through the building exhausts
is determined Dy relating the operating times of the exhaust fans and
reactor power during fan operation to previously measured air activity

at maximum reactor power. During this period 19.38 millicuries were
released into the air. Released isotopes were identified as Ar-41. Solid
waste, including used water filters, used resins and contaminated paper

is stored and/or transferred to the campus waste storage area for later

shipment to a commercial burial site. Radioactive waste released to
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the sanitary sewer is primarily from regeneration of the resin exchange
column. During this period 10 releases to the sanitary sewer totaling
approximately 4650 gallons of concentrated resin regeneration solution

and pool water were discharged with a total activity of 0.271 millicuries.

No peaks were identified during the analysis.

Instrument Calibrations

During this period, portable instruments were calibrated four times.

Remote area monitors were checked for calibration four times.
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X. Plans

Now that the license renewal process has been completed, the reactor
management plans to spend more time and effort upgrading the facility's
research capability. Although extra efforts have been made to inform
academic department chairmen and research center directors of the current
availability of the reactor and the various associated counting systems,
we have not generated very much research activity. We also try to
inform the individual faculty members/researchers, who we believe

might be doing research that could utilize the UMR Reactor, that we
would be pleased to cooperaté with them. A six-member Reactor Research
Advisory Committee has been established to assist the reactor management
with ideas for research. The purpose of the committee is to have a
know!edgeable group of faculty/researchers who would advise the reactor
staff regarding areas of potential research and regarding equipment
needed in order to develop proper research capability. The specific

objectives of the committee are as follows:

1. To more fully utilize the present research capabilities of the UMR

reactor.

2. To improve communications and interactions between the faculty anu

graduate students and the reactor staff.

3. To develop new research projects based upon the interaction of
nuclear reactor-related radiation (ie. neutrons and/or gamma rays)
and matter. Such projects could be either neutron activation

analysis (NAA) or radiation damage or effects.
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4. To determine the facility modifications or equipment additions
needed in order to improve the research capabilities of the UMR

Reactor.

A five-year research plan for the Reactor Facility was prepared by the
Reactor Director and submitted to the Dean. In order to develop a
quality research program at the UMR Reactor over the next five years,
financial support in the amounts as shown in Table 9 would be needed.
Table 9. Additional Engineering Research and Equipment
Support Needed for the UMR Reactor Facility

For the Next Five Years (in '85 dollars)

Fiscal Year
Needs ‘7 '8 '8 %0 191
Research Equipment 15,000 15,000 15,000 15,000 15,000

Instructional Equipment 5,000 5,000 5,000 5,000 5,000

Other
Grad. Res. Asst. 16,400 16,400 24,600 24,600 32,800
Post-Doc. Fellow 22,000 22,000 22,000
Senior Researcher 50,000 50,000
Supplies 3,600 £,800 6,700 9,500 12,500
Total 40,000 84,200 73,300 104,100 137,300

The grand total for the 5-year program would be $418,900. By the end of
the five-year period there would be a research staff of four half-time
graduate research assistants, one post-doctoral fellow, and one senior
researcher in addition to the present number of operational staff. I[f

properly done, some of the funding could be provided by external sources.

The specific research equipment needs of the Reactor Facility are listed

in Table 10.
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Table 10. Research Equipment Needs
Of the UMR Reactor Facility (in '85 dollars)

Item
Intrinsic Germanium Detector
Microcomputer-based Multichannel Analyzer
Isotope Ident’rication Package

Printer/Plotter

Total Total

The instructional equipment needs are shown in Table 11,

Table 11. Instructional Equipment Needs

Of the UMR Reactor Facility (in '85 dollars)
Item

Intrinsic Germanium Detector

Canberra Series 85* Multichannel Analyzer

Daisey Wheel Printer

Linear Micromicroammeter

Digital Pulse Generator

Curve Tracer

X-Y Plotter

X-Y Plotter Interface

Eberline Rascal* Neutron Meter

Air Sampler

Total

* or equivalent

Estimated Cost

$10,000
16,500
3,000
2,000

$31,500

Estimated Cost

$10,000
9,400
1,000
3,000
1,800
700
1,960
460
3,000
1,200

$32,520
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The two previous tables do not necessarily total the amount needed in

Table 9.

In conclusion, for a reasonable sum of money the UMR Reactor could be
developed into a viable research facility which could benefit the mid-
west region of the nation. By the end of the 5-year program the research
staff would be built up to a level so that they could be self-supporting

on research grants and contracts.

In particular, it would enhance the neutron activation analysis capability
of the UMR Reactor Facility if the present pneumatic transfer system were
to be modified so that samples could be transferred directly from the
core to the Ge(Li) detector. Likewise, it would be beneficial to have an
automatic sample handling system so that a large number of samples (say
at least 24 of them) could be inserted into the Ge(Li) detector and
counted. We would also like to develop prompt neutron activation
analysis capabilities. The hardware necessary for the suggested
improvements would be requested on research proposals prepared by the

reactor staff or in cooperation with other researchers.

The U.S. Department of Energy supports the UMR Reactor through the
University Reactor Sharing Program. We received $9000 financial support
this past year. Several groups from Linn Technical Institute have come
or will come to campus for a day each. The University of Arkansas will
send a graduate student or two for two days in April. Other schools are
expected to use the reactor for education or research before the end of
the contract in August. We hope to be selected for an extension of that

program.
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Reactor management's plan'to have at least three licensed senior operators

has been accomplished.

In terms of modifications to the facility which are planned, they include
several which have been mentioned in prior Progress Reports. We do plan
to install the new solid-state magnet power supply, linear power channel
and solid-state power range (safety) channels that were purchased

several years ago and not installed because we were in the midst of
re-licensing. Without a doubt, the solid-state devices should be more

reliable than the present vacuum tube ones, which were original equipment.
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A-1
. . Research Reactor Facility
UNIVERSITY OF MISSOURI b
Columbia, Missoun 65211
February 25, 1985 Telephone (314) 882-4211

Dr. Albert Bolon

Reactor Director

University of Missouri-Rolla
Nuclear Engineering, Building C
Rolla, Missouri 65401

Dear Dr. Bolon:

On Monday, February 11, 1985, Nolan Tritschler and I conducted a Reactor
Facility Inspection of the UMR-Reactor. This inspection concentrated on several
areas given in your independent audit form. The summary comments from the in-
spection from each of us are attached to the audit form. There may be some
duplication between our comments since we discussed several items while we were
there.

We found no major areas of concern with the UMRR operations and noticed
many improvements concerning past audit comments. We think that a new audit
form might be in order to reflect the ~aferences to the new technical specifi-
cations. The current form leaves quite a bit of uncertainty as to what exactly
the auditor should be looking for ir several categories.

We would appreciate receiving a copy of the most current SOP's so we will
be ready next time you need us to come down. We thank Milan Straka and Butch
Jones for their help in performing this audit.

Simcerely,

,//’~
Walt A, Meyer, Jr:
Reactor Operations Engineer

WAM:vs

Attachments

COLUMBIA  KANSASCITY ROLLA ST LOUIS

an equal opportunity institution
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February 11, 1985 AUDIT COMMENTS (WALT MEYER)

SURVEILLANCE REQUIREMENTS

We reviewed the quarterly, semiannual and annual surveillance performed in
November and December, 1984, This included RAM calibration (Q), HP Instrument
Calibration (Q), Emergency Drill (S), Requalification Review (S), Pool Water H3
Analysis (S), Yoid Coefficient Measurement (A), and Temperature Coefficient
Measurement (A). A1l were performed within specified time intervals. The void
coefficient and temperature coefficient were done by a student laboratory report
reviewed by Dr. Bolon and M, Straka, This provides adequate control by management
as long as the reviews are performed. The review of the void coefficient had not
yet been performed by management. The process of obtaining these coefficients
ippears to be valid, however their performance is not specifically tied to the

Standard Operating Procedures for these checks (SOP 303, SOP 304).

REQUALIFICATION

WNe reviewed the requalification records and most recent tests and found no
discrepancies. The performance evaluation forms are now filled out completely.
One question we had involved the fact that all three operators took their
requalification test on separate dates (Dr. Bolon 8/21/84, M, Straka 8/28/84,
C. Barton 7/13/84). This might raise the question of the security of the content
of these tests unless all three tests are different (i.e., an operator might know

the content of the test in advance).

UMRR HOURLY OPERATING LOGS (SOP-104)

As a follow up item, we reviewed the hourly operating logs for completeness.
We found on several occasions that no senior operator had reviewed the logs at the
end of the day (8/30/84, 9/5/84, 10/10/84, 11/9/84, 2/8/85).

There also were numerous occasions when no licensed operator was signed in
at the beginning of the day. We felt it might be more significant to have a

licensed signature, than multiple student signatures.
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UMRR PRE=-STARTUP CHECKLIST (SOP-102)

This sheet was revised 9/4/84 to incorporate the inclusion of the date on

the second page. We found no problems with these checklists,

UMRR SHUTDOWN CHECKLIST (SOP-105)

Our review found no problems with these checklists.

WEEKLY SURVEILLANCE CHECKLIST (SoP-811)

Our review of these checklists found no major problems. On September 5, the
test of annunciators has a blank in the space for checking Beam Room High Neutron
Flux.

STANDARD OPERATING PROCEDURES

We were somewhat handicapped by the fact that the SOP's with which we had
familiarized ourselves, were out of date by four months, The 9/4/84 revision
appeared to change about half of the SOP's. In this regard, we would appreciate
receiving an up-to-date complete SOP, so we can be better prepared next time.

The proper reviews by licensed personnel for all SOP changes appeared to
have been asade in a timely fashion. We found it difficult in comparing our
out-of-dats SOP to the new SOP to determine which SOP's were current. One sug-
gestion might be to include the use of a list of effective pages to show which
pages are current after each revision.

We also could not determine how a “controlled” SOP copy could be dis-
tinguished from a “non-controlled” copy.

Submitted by:

Walt A, Meyer, Jr.
Reactor Operations Engineer
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February 11, 1985 AUDIT COMMENTS (Nolan Tritschler)

Recommend implementation of unscheduled shutdown checksheet. This should
aid in recovering information for recurring problems, maintenance, monthly
reports, etc. Also would allow much fuller explanation of events than is
currently exercised in the console log.

Suggest some method be formed to test the operability of the power range NI
after maintenance or replacement before startup of the reactor. I feel that
the detector could be bugged in some manner although the exicting neutron
source is not strong enough to serve this purpose.

Recommend the addition of an overlay or scme other method of determining the
slope of the trace on the log count rate recorder during startup to assure
that the 45° slope limit is not exceeded. At this time, this is being done
by eyeballenly. One possibiifty is the placing of 45° lines on the back of
the recorder door glass as a reference.

Console log entries pertaining to who is on shift, what evolutions are being
performed, etc., have been an item of comment on previous audits. It shows
that some progress has been made in this area, however, it stil]l needs atten-
tion as the improvements are rather spotty. One action in particular is the
use of bypass keys; these are to be used only by a senior reactor operator.
Due to the spotty log entries, it is, at times, impossible to determine if
there is a senior reactor operator in the building much less in control of é
the bypass key usage. | recommend that when a bypass key is used or removed,
this action should be entered in the console log and initialed by the senior

reactor operator.
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5. On 12-12-34, an evacuation drill was performed and according to the log it
took three minutes to carry it out. It would seem that this is an overly

long time to clear a facility of this size. Some steps should be taken to
expedite this exercise. A time interval of no longer than 1-1/2 to 2 minutes
should be a good goal,

Another area of concern is the hourly logs. At the top of the form are bianks
for the operators to be named and/or signed in. Upon examination, no reactor
operator or senior reactor operator had been entered on many occasions, in
fact, not one had been entered from 1-25-85 to 2-8-85 even though the reactor
had been operated several times., Students had been entered regularly however,

this is rather irrelevant, On 1-22-85, PRM readings were taken in error on at

- EE - e G .- e ..
N
-

least four power level readings by a student, The operators must understand
that they are the ones with the licenses, not the students. The students are
merely an extention of their own, and they need to monitor such activities
very closely as they are ultimately responsible and should review and initial
each and every set of readings.

7. On 1-24-85, the reactor was operated up to a power of 190KW., At this time, it
was decided that the reactor should be shut down because the detectors were
badly misaligned. On the same afternoon, the reactor was again operated at
power levels up to 200 KW (full power) without anything having been done about
the detectors. On 1-25-85, the detectors were aligned. It would seem that if
the misalignment was bad enough to warrant a shutdown, then the reactor should

not have been operated at full power until this was corrected.
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Lastly, 1t was felt that the S.0.P.'s are very cumbersome and contain a good
deal of superfluous instruction, i.e., wash windows, empty trash, etc. They
also contain several errors both typographical and genuine. One was the
formula for calculating void coefficient - it just won't work as written,
(S.0.P, 303, page 2 of 2, revised 7-22-75, says:

321070 Ko 3x107 Ko,
This may have been corrected by 9/4/84 revision.)

Survey Instrument Calibration Done
E-120 #9755 11-21-84
Room 14 11-21-84
GM E-120 #3194 11-21-84
GM Thyar-389 #24513 005
PIC 6A 1405 11-21-84
PIC 6A 1799 11-21-84
PIC 6A 1851 11-21-84
H.R. RADEC III 11-21-84 could not calibrate
(00S ?)
NEUT Vic 488A 1-18-85

A1l of the above instruments had been calibrated or removed from service as re-

quired, "I think". The one exception was the H.R. RADEC III which was noted on

11-21-84 that it could nct be calibrated. We could not determine if it had been

removed from service or not,

of people in a rather relaxed manner.

My general impression was that the facility is run by a knowledgable group

followed as much as the documentation is just sketchy in places. Enjoyed the op-

portunity to visit,

Submitted by:

Nolan Tritschler
Reactor Shift Supervisor

So, I don't think that criteria is not being
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Independent Audit

REACTOR FACILITY INSPECTION -- Date(s) FM | 7. 985
(Phone: 341-4236) U ’
Date(s) of last NRC inspection___ 2t hecleat)
Date(s) of last “inhouse" inspection = e | & , ]334
Log Book Inspection:
Log Book Number Page Date
From entry: o 127 Im"ﬁ 17, 1989
Through entry: © 210 Fol.” g 1985
Follow up items from previous 1nspection (item, follou up):
0K Comments
A. Technical specifications---e-ceeecce-s
Appendix A -- Jan. 6, 1967 . o T o, e
Nee 1284
1. (2.1) Ventilating fans---eeeccceee v
Automatic closure ---eseeccsccceee /
2. (3.1) Pool water depth (16 ft. min
zb0V§ }:ore) -----------------------
3. (3.1) Inlet water temperature
60°F <t <1350F-mcmccccamcmncanannn dd-’"“"‘c\
4. (3.2) Radiation one meter above
pool <5 Mr/hr eeec-cceccccceceanan v
5. (3.2) Resistivity >0.5 megohm-cm- | L]
6. Fuel =e==eeseecccccccscmccmncsncnns Type of elements: MIR \\\
_ Other | ;
(4.1.3) p ex <1,5% ~=cecccccncaca- Present loading(s): [
1.5% <pex<3.5% five consecutive g ’
days twice a year------------==ces Dates: (1) Nk
7. Control rod: (9.5) condition----- (2) L
(4,2.3) Reactivity shutdown Date Inspected: o
mquin at least BY ~--cccccmccccna \
(4.2.4) Drop time <600 msec------= (9.3) Dates: ﬁl)_ \
(4.3. 2 Limit 1ights; shim range 2) .
lights, magnet conuct ights---=~
8. Neutron source (min. n/sec----




" Page 2

Comments

10.
",

12,

13.

14,

Safety systems (annunciator)------
(5.4) Start-up channel--c--eecceex
(5.4) Linear channel---eececcecnnx
5.4) Log N - Period channel---=-~
5.4) Safety channel #l--ceceecee-
5.4) Safety channel #2---e---eee-
2.5) Magnet release time <50 msec

.7

(
(
(5.7) Radiation levels <0.1 mr/hr

(5.8) Portable survey instruments
List:
Neutron

Gamma

Other

Experimental facilities-====-=-e=es
Hung samples========s=scccccccccex
(6.1.1) Core access element-------
(6.1.1) Isotope prod. element-----
(6.1.2) Rabbit tube-s--=-evececcen
(6.1.2) Thermal column--ee=ceee=n=
(6.1.2 Beam port---=-eceeeccecce--
?6 2.2) Documentation of exps.----
6.2.3) Single independent exp-

eriment: o, . <0.7% ~ccccemccccca-
(6.2.4) Sinﬁ*e movable experiment:

Pax <0.4% -~~cccccccoceca

0.6% all movable exp.---
(6.2.5) Experiments having moving
parts: p.. <0,05%8--ccccccncanaa
(6.2.6) Pos¥¥ion of any/all exp.--
General Operating Limitations
(7.1) Startup: Sr. Oper. plus one
(in the control room)
(7.1) Operation: S.0. plus one---
(in building)
(7.4) No fuel position vacancies
in core; loading (wall chart)-----

1.
1

1.
1.
2.
2.

NN

.,'_)'v:- Mm g‘f‘"’"

Location Reading
Pool surface above

core
Near demineralizer
Beam room

A1pha/ f:%JwJﬁil— :%;S?‘ ““'g
Beta \\ S*~VJu"*E§.

/,,

E\ve example as to how it is used.

|
)
|

r
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Page 3

0K

Comments

15.

16.

17.

18.

Fuel Storage & Transfer

wall chart -=-ccceeccccccccccnccnn
(8.3) Fuel handling tools locked--
(8.4) Fuel transfer--three men
(Sr.Oper.; Lic.Oper.; plus one----
(10.1) New loading: approach to
critical exp.(reason & date)------

(10.2) Core configuration change:
one grid position. (Reason & date
(10.3) Loading change of more than
one grid position-unload 50%------
Instruments functioning (Table I)-
Scram: Manual------cccecncmccnnaa
Period <5 seC.-===meemeeee
1502 full power-------=e--
Bridge motion-=-~==c==cea-
Log N- Perioa non-op====-==
120% power (linear)-----
Period <15 seC =<===vw===--
Reg Rod (insert Timit-auto
rundown)
120% full power (log N)---
Low CIC voltage--<-<vveecee=
High radiation---=-=ec-ee=-
Rod prohibit: Period <30 sec-----
Any recorder o0ff----ecc-e-
Low count rate----===-====
Reg Rod prohibit (rods
below shim range)---=-<-==
Inlet temp.> 135°%F-cccce=-
Servo-prohibit on reg. rod---=----
Check Lists and records
Log book checked--=-es==emcccoccan
(9.1) Daily facility check list---
(9.3) Instrument channels & area
monitors-calibrated at 90 day
intervalse=eseeccccccccncccccnnnan

Rundown:

UMRR startup check 1{ste-e-ceecc-e
Hourly records-note variations----
Shut-down check liste-emecccccacax
Weekly check liste=eeeeccccocccanan
Work load 10g-=====ceeccccccccccax
Six month systems check------====-

AW

(On weekly check list - *)
startup
*

startup
*

f *startup
/ *
*

*

startup
startup
*

*
*

Dates: (1)

(2)
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Page 4

0K

Comments

B. Records
1. Log boOkS===eeccccccccccuccnnn
Other
2. Recorder chart§--e-=eeeeeee-- 3%£LyﬂLStoreHT_Tﬂf
Log N (permanent)-=<==ceeceeeee
3. Evacuation alarms: number and

Evacuation procedures, drills-
Use of by-pass keys-==-=-======

(S

6. Key security------ceceecmecnaas
General security---s--cccce-=e-
Night use of building--=====--

7. SOP'S - Note any revisions----

8. Film badge, dosimeter---------
9. Night watchman record---------

C. Reactor Bay

General condition of pool-=---
General condition of storage--
Use of cable trench-----ccv-==
Nitrogen diffuser---<--eceee--
Miscellaneous (List)---==vecwu-

" wn -~

D. Control ROOM--==ee-ecccccccccccccan

List of current operators-==-==---=

E. Office (film badge rack, etc.)-----
F. Counting ROOM-=-===cemcmececncccanan

G. Rcoms & Storage upstairs-----------

v

uf

v//1 Operators:
/V ﬂ&,\%*u&.& -‘_______,.,—-

Current book number 6
Stored

ere and for how long
Located:

1

z‘q R :&: A_‘___j} lb/l“'/f‘f
1. 7/ef81  <3ose i

9/¢1, 84 e T contt Lmv--s'
-
) I
A0 T a] )
¥
sl
7
.J"”’J_

e

Mo

V//

v)’Senigr operators:

WA AE.
C.on. 2
o

N

/nles SO

W_’S—N—, C*“"‘"‘“D
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0K Comments
H. Stairwell & pump aread----<c-cecec-ccca- v
1. Demineralizer system----eeecccecce- L L]
2. Outside air filters-ecescececcanaaa z//
Stairs and beam room-----ss=eececesccaa= %r

12. Thermal cOlumMn=====sesecccecamcaaan /

. Beam tub@-=----ceeccccccccccccanan- % ol
3. Fuel storage---ee==ssccccccccccccce ? w HX “Wr ot IS
4. Liquid & solid waste storage------- Ml ssap—p
Health Physics ; i b
1. Sample removal-----e-cceccccemcmnne
2. SOP'S (1ist)e=eememeemcncccccnccnnns
3. Excursion or incident monitor------

a. Film badge placement-----v=-c==-
b. Other---ceccccccemcccccccccncen
4. Film badge, dosimeter records------ }
a. Staffe-eececcccccccccccccccccccaa l
b. StudentS-e--eeceeemceccccccnccana
C. GuestS-=-ewscemmmmcccccccccnaan ,w./t
d. Night watchman---===scecccmen=x
5. Possible detection of fuel
element rupture----=-=-e=cecececce= (
6. Radiation survey----====sscccccccc= Dates:
a. Periodic swipe tests---~ceece-- \
b. P00l water---ceeeeccceccccceaax \
c. Inside air--=ccecececcccacacaaa
d. Outside air--eecceeemcccccaaaax \‘
e. Neutron level (sub-critical---- \
f. Misc. items (list)---cecececen- )
/
7. Emergency box (Physics Bldg.)--=---- 4

-GN R ON O SR W R G Wl B Er BN O M B e e e

General comments:
See »»«»«LQ (-'M-t’
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' . . _Research Reactor Facility
UNIVERSITY OF MISSOURI Research Park
July 10, 1984_ Tc:am :;'14) w“i‘?ll

Dr. Albert Bolon

Reactor Director

University of Missouri-Rolla
Nuclear Engineering, Building C
Rolla, Missouri 65401

Dear Dr. Bolon:

On Monday, June 18, 1984, Charles Anderson and I conducted a Reactor
Facility Inspection of the UMR-Reactor. This inspection concentrated on
several areas included in your inspection form. Detailed comments from the
inspection will primarily be contained in this letter, referenced from your
inspection form by an asterisk (*).

A.18 Checklists and Records

1) Weekly Surveillance Checklist (SOP 811)

January 3, 1984, 120% demand rundown entry omitted.

2) Pre-Startup Checksheets (SOP 102)

a) Weeks of January 9 and March 5; drop current rod #1 = 63 ma.
Rod current set at 85 ma and 88 ma respectively. SOP 137 de-
fines normal magnet current = drop current + 10 ma, and defines
maximum magret current = normal current + 10 ma, which implies
maximum magnet current = drop current + 20 ma. This does not
imply that operation is out of compliance with technical speci-
fications (which address rod drop and separation times), it
just seems that to be consistent with SOP 137, maximum opera-
ting magnet current should be as defined or have rod drops at
currents exceeding maximum magnet current documented to not
effect drop times significantly.

b) When reviewing the Pre-startup checksheet, several second pages
had become detached. The second page has no place for a date
to tie it to a specific page one. Suggest adding date to
second page.

COLUMBIA KANSAS CITY ROLLA ST. LOUIS

an equal opportunity institution
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Dr. Albert Bolon
July 10, 1984
Page 2

3) Material Transfer Form (SOP 604)

Consignee byproduct license blank not filled in for several dates -
3/14, 5/2, 5/3). These may be covered by UMRR byproduct license
(?)Q

4) Semiannual Checklist

a) Start Date - December 19, 1983
Completion Date - January 6, 1984

Several items in checklist dated outside the start to comple-
tion dates (specifically January 10, 1984),

b) Possible error in recording data on page 7, step ¢. Entry for
check of 2.0 x 1077 is 6.8, should be 2.0.

5) Hourly Operating Log (SOP 104)

a) Several Hourly Operating Logs had no senior operator signature
at end of day (2/16, 3/13, 5/1, 5/10, §/11, 5/14, 5/18, €/12).

b) Several startups did not list purpose of startup. This wa: not
consistent with previous entries (3/14, 3/16. 3/21, 3/22).

B.5 Use of gypaés Keys

Console log has two entries for insertion of same bypass key, with no
intervening removal of key logged (4/17).

B.7 Standard Operating Procedures

These items are detailed in section A.18 of this letter,

J. Health Physics

A detailed review of this section showed no major items of concern. The
outside air sample listed on audit sheet is not being done. The Health
Physics Manager no longer has a Health Physics Technician working with
him to cover all campus areas.

General Comments

The operator requalification program is now subject to periodic review by the
Reactor Manager which should improve documentation. One area of omission on
individual evaluation sheets -- the requalification program states that
“evaluator will also discuss or simulate abnormal or emergency conditions
during the manipulations and grade operator on response”. This does not

seem to be done. One suggestion might be to discuss these conditions prior
to or directly after manupilation to keep from distracting the operator
during startup.



Dr. Albert Bolon
July 10, 1984
Page 3

In regards to the reactor scram due to plugging into an electrical outlet
that was connected to reactor control power -- one suggestion might be to
label such outlets with some caution or warning tags.

Chuck and I would like to thank you, Milan, and Mr. Barton for your assis-
tance in locating and explaining your records.

We found your operations being conducted in a satisfactory manner with no
major problem areas identified. We hope some of the suggestions are helpful.

Singerely,

Walt Meyer, Jr.
Reactor Operations Engineer

WAM:vs

Attachment: UMRR Audit Forms
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A

REACTOR FACILITY INSPECTION -- Date(s)

(Phone: 341-4236)

Date(s) of last NRC inspection

a4

5
%n_,!g;msv

Date(s) of last “inhouse" inspection %‘m lo l 1984

Log Booli Inspection:

Log Book Number Page
From entry: NI g1
Through entry: NI 179

Follow up items from previous inspection (item, follow-up):

S of Qviacn—s

0K Comments
A. Technical specifications--ececeemcea-- A
Appendix A -- Jan. 6, 1967
[
1. (2.1) Ventilating fan§--=ccccccee- //
Automatic closure --e-cccccccccaen V]
2. (3.1) Pool water depth (16 ft. min| 1
above COre)----sceccaccccccccacanx
3. (3.1) Inlet water temperature L
60°F <t <1359%F cececcccncnccccnccaa
4. (3.2) Radiation one meter above | /]
pool <5 mr/hr «ccccccccccccnccccna
5. (3.2) Resistivity >0.5 megohm-cm- / _
6. Fuel ~ceccecccccccccnccncenccacana Type of elements: MIR \ N*
Other
(4.1.3) o ex <1.5% ==-eccecmmcecan b | Present 10ading(s): G7 W « G77 | chuks
1.5% <cex<3.5% five consecutive Np | Dates: (1) il
days twice a year---------=ece-eee- h ' b
7. Control rod: (9.5) condition----- v, (2) \ wl
(4.2.3) Reactivity shutdown Date Inspected: dw
margin at least 8% ~---e-e-cecceaa J o
§4.2.4 Drop time <600 mSeC--===== x (9.3) Dates: (1; v
]:.3.2 Limit 1ights; shim range (2 36 0
ghts, magnet contact lights----- lowo- pan T - 8O .
8. Neutron source (min. 10° n/seC-==«| (1 ~eX
*ﬁ-c-tw::—m‘
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Comments

9

10.
1.

12.

13.

14,

Safety systems (annunciator)------
5.4) Start-up channel----cccecea-
5.4) Linear channel---eecccccccex
5.4) Log N - Period channel---===
(5.4) Safety channel #l--cceccccaea
(5.4; Safety channel #2---c-ceceee
{5.5) Magnet release time <50 msec
(5.7) Radiation levels <0.1 mr/hr

(5.8) Portable survey instruments
List:
Neutron

Gamma

Other

Experimental facilities-eeceeeeee-
Hung sampleS-======meecccncecccann
(6.1. 1) Core access element-------
1.1) Isotope prod. element-«---
.2) Rabbit tube-==eeccccccccaa

Single independent exp-

. <0.7% ~cccccccccccn-

Sinﬁfe movable experiment:
<0 [ | S ——

0.6! all movable exp.---
(6.2.5) Experiments having moving
parts: <0.05%-cmceccccanaa
(s 2.6) Postion of any/all exp.--
General Operating Limitations
(7.1) Startup: Sr. Oper. plus one
(in the control room)
(7.1) Operation: S.0. plus one---
(in building)
(7.4) No fuel position vacancies
in core; loading (wall chart)-----

(6.
(6.
(6.1.2

(6.1.2

?g :; Documentation of exps.-=--
eriment:

6.2.4)

(

qg:yar-1’v!:rﬁiﬂiﬂf‘

s Pty prblins e CRE

{bcation
Pool surface above

core
Near demineralizer
Beam room

N\ M M
g L weah
o Etads 1¥e8T L,

3/172(8Y

Reading

Alpha

Beta

Give example as to how it is used.




A-17 Page 3
0K Comments
15. Fuel Storage & Transfer -
wall chart =eeccccccccccccccenccan
58.3 Fuel handling tools locked--| <]
8.4) Fuel transfer--three men o]
(Sr.Oper.; Lic.Oper.; plus one----
16. (10.1) New loading: approach to
critical exp.(reasom & date)------
(10.2) Core configuration change: '\»* deed
one grid position. (Reason & date)
(10.3) Loading change of more than
one grid position-unload 50%------
17. Instruments functioning (Table I)- |/r(On weekly check list - *)
Scram: Manual---ccecccccnccccccaa Astartup Q. & Y A.,..Q_.o‘dl-’ Qp-”
Period <5 seC.-====veve=e= A * - b o
150% full power-------=--= startup m F ':a ;
Bridge MOtioN-eeeeeeseee-s A d»“v*iL
Log N- Period(non-op-; ----- Arstartup oMl ae Px X
Rundown: 120% power (linear)----- * Povet Ot
Period <15 seC ===ceccceca é *
Reg Rod (insert limit-auto
rundown)
120% full power (log N)---| <+ g
Low CIC voltage--===vcw==e= ~1startup - T
High radiation---=e-ceeee- e surtupw "‘"Q il h'/"" i
Rod prohibit: Period <30 sec----- ‘/ﬂ'
Any recorder off-cececeeee >
Low count rate----eeeeee== N
Reg Rod prohibit (rods r
below shim range)----===-= n/r
Inlet temp.> 1350F-meecan ‘/;
Servo-prohibit on reg. rod-------- A
18. Check Lists and records o
Log book checked---=we=vecncncccna
(9.1) Daily facility check list---| ]
(9.3) Instrument channels & area Dates: (1)
monitors-calibrated at 90 day (2)
intervals-e-ceccsmeccscsssccaccces N
(3)
(4)
UMRR startup check 1istec-ccccccaa _*//‘
Hourly records-note variations---- )
Shut-down check liste-ececccmcncexn -
Neekly check 1§Steescccocecmnnans A
Work load 10g--=-ececcccccccccnand Wa
Six month systems check---=====-- Nip! Dates: (1)
(2)
¥ s Coas Qaiiy
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0K Comments
B. Records ’:/*/
1. LOG bOOKS==vececreccacacacacnn Current book number ¥/
/' Other Stored
2. Recorder charts----=eeeeee=e-- Y Stored: where and for how long
Log N (permanent)=---========= | Located:
3. Evacuation alarms: number and h«
CAUS@ =eecccccccmcmcacnnmennn 1.
o 2.
4, Evacuation procedures, drills- / -
5. Use of by-pass keys-----= -- 1 A lﬂgq s dath
A Cotda ,\»b b 4.-:\’«1 E‘
6. Key security----ee-ecccccce--- “q e 3 W e .
General security-----ee=eee-e- / b L-) o i wiiw T P!
X Night use of bu'llding-; ------- "/ e T ]
. 'S - i —— .
SOP'S - Note any revisions * wkw"“’\w "'( %= ) )
§ LoD Sirmie Casd. r.c.x»-
A 3 LD N otode
8. Film badge, dosimeter-----=--- /y SofP S?' up _
9. Night watchman record--------- -~ Ssremen n.t.k.‘.":——-
JoP @04 - rN:IL.-Jl Thosfer Fon -
C. Reactor Bay , Laae ™ Wl ~ S/
1. General condition of pool-=--- /| S/~
2. General condition of storage-- j s/3
3. Use of cable trenche---eeee--- w’
4. ‘i*rogen diffuser----ccececa.. A
5. Misceiizmegus (List)--=-ecmea-
D. Control ROOMecccccccccnscascccccnse A
List of current operators-----ee--- Senior operators:
T, ABAr Bosn) Apul, 48T
Y c.m. Gaeron Spr 993
E. Office (film badce rack, etc.)----- o
F. Counting RoOMe--=eeemeememoeenonnn-x A Operators:
y” . 22 943
G. Rooms & Storage upstairs----------- V] Wl STanca Seph 22,
e T = e s
‘ S Lo '
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H. Stairwell & pump area---ceeemcoemcmmmn-

l.

1. Demineralizer system-----cecececee-u-
2. Outside afr filterse=cececcccccanax

Stairs and beam room------ecececcecccas
1. Thermal column=--eeeccecceccacaceaax
2. Beam tube--------ecccesccccccacnan
3. Fuel storage-----eeeececcmmcccccaax
4. Liquid & solid waste storage-------

Health Physics
1. Sample removal---eccecccccccccecncea
2. SOP'S (list)eeeccccccccmcccccnccnen

3. Excursion or incident monitor------
a. Film badqe placement--<eceececce-
bo Other """ -

ao Suff ........................

D. StudentSeccccocecccsccccnncncce

C. GuestSe~=cccccccccccnccccnnnccs

4.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>