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vy want to consider revising the method calculating the
) Your current method makes the amount o 1 released
heavily endent or ch fan is in operation. The diffe 1Ce low rate

be tween e fan ould primarily affect the equilibrium conc ion value in
the building and onl ightly affect the release ra lower the flow rate
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Decay constant for
Flow Rate for designate
= Byilding

In equilibrium

2.915P

Release Rate [atoms) 1.238 x 10%
\min

This assumes constant release rate to the builqing atmosphere. A test would have to
be run to determine P for typical pool condition? ) This could be done with no fans
on and plotting the buildup of activity in the building.
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REACTOR FAFILITY INS
(Phone: 341-4236

Date(s) of last N

n

Date(s) of last “"inhouse”

Log Book Inspection:
Log Book Number
From entry:

v

Through entry:

X —

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

specifications
-=- Jan. 6, 1967

Vs

) Ventilating fans-eeceece-

1
!
tomatic closure
1
v

— 3>

Pool water ¢
Inlet water temperature
<t <135°F

Radiation one meter above
<5 mr/hr

(3.2) Resistivity >0.5 megohm-cm-

2
u
.
DO

E 3.

650

o

| Type of elements: MTR
‘ i Other
(4.1.3) p ex <1.5% | | Present loading(s):
1.5% <pex<3.5% five consecutive [N/ |pates: (1)
days twice a year al
Control rod: (9.5) conditione-=--! | (2)
(4.2.3) Reactivity shutdown | | Date Inspected:
margin at least 8% [
(4.2.4) Drop time <600 msec 1 (9.3) Dates: (
1.3.2) Limit 1ights; shim range | (
|

1)
2)

jhts, magnet contact éights

Neutron source (min. 10° n/sec«---

|




f e

Comments

Safety systems (annunciator)

(5.4) Start-up channel-ccecccccaca-

(5.4) Linear channel

Log N - Period channel

Safety channel #1

Safety channel #2

Magnet release time <50 msec

Radiation levels <0.1 mr/hr Location Reading
Pool surface above

core

Near demineralizer
Beam room

gnouoronuononn

.

Portable survey instruments

Qther !
Experimental facil |
Hung samples , Q \
(6.1.1) Core access element T\ M AR b
Isotope prod. element .
Rabbit tube
Thermal column
geam port
Documentation of exps.-==-
Single independent exp-

P <0.7%
SinS*e movable experiment:|

-

ex
0.6% all movable exp.-==
Experiments having moving |
: o .. <0.05% ‘
.6) Posi¥ion of any/all exp.--.
al Operating Limitations
) Startup: Sr. Oper. plus one
(in the control room)
(7.1) Operation: S.0. plus one---
(in building)
(7.4) No fuel position vacencies
in core; loading (wall chart)

Give example as to how it is used.
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2
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Comments

Fuel Storage & Transfer

wall chart -

(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:
rne grid position. (Reason & date
{10.3) Loading change of more than
one grid position-'nload 50%-<~=~-~
instruments functianing (Table I)- | (On weekly check
Scram: ~_|startup

Period <5 sec. .

150% full power 41startup

Bridge motion - L

Log N- Period non-op startup
Runiown: 120% power ‘linear) '

Period <15 sec '

Reg Rod (insert limit-auto

rundown )

120% full power (log N) i

Low CIS voltage “ Jstartup

High radiation -| « |startup
Rod prohibit: Period <30 sec | « ]+

Any recorder off ol

Low count rate ’

Reg Rod prohibit (

below shim range)

Inlet temp.>
Servo-prohibit on reg. rod--ce=---
Check Lists and records
Log book checked
(9.1) Daily facility check l1ist---
(9.3) Instrument channels & area
monitors-calibrated at 90 day
intervals

UMRR startup check list
Hourly records-note variations----
Shut-down check Jist :
Weekly check list
#ork load log

Six month systems check ¢“1Dates: (1)

(2)

.




Comments

Record:
1. LOg DOOkSe=wcccccacaccccacaaa. | urrent book number \/ |
‘ ther Stored
2. Recorder chartS-eeeecccecccaaa. tored: where and for how long
Log N (permanent)--e-cceeccaan | Located:

3. Evacuation alarms: number and

Evacuation procedures, drills-
Use of by-pass keys

Key security

General security

Night use of building

SOP'S - Note any revisions----|

Film badge, dosimeter
Night watchman record

Reactor Bay
General condition of pool
Genera' condition of storage--
Use of cable trench
Nitrogen diffuser
Miscellaneous (List)

AN\

\
el

Control Room-

\

List of current operators Senior operators:

! & R K / ) ,
/3 e \, . ‘ﬁ‘,,J' Rl
a il

| s S

Office (film badge rack, etc.)

Counting Room Operators:

Rooms & Storage upstairs Nar<en

Vi 1l awn




f

Comments

Stairwell & pump area

1

|. Demineralizer system

2. QOutside air filters

tairs and beam room
Thermal column
Beam tube

Liquid & solid waste storage

ealth Physics
. Sample removal
SOP'S (list)

1.

2.

3. Fuel storage
4.

H

]

Excursion or incident monitor

a.
b.

a.
b.

r
~ .

d

Film badge placement
Other

Ce

Students

GUeStS~==mmmmm e e ecceeeaes »

Night watchman

Possible detection
element rupture

Radiation surveys----ececcececccaanaa.

Periodic swipe
Pool water
Inside air
Qutside air

Neutron level (sub-critical}---|

Misc. items (list)

|

Emergency box (Physics Bldg.)

General comments:

)




2
-
Wb, A

o A

At b AL Nng

T

- PR -

¥ O

\

)

|
|

3 CNL Yo




ty systems (&nnunciator)
Start-up channel
inear channel
log N - Peroid
safety channel
safety channel
Magnet release
Radiation levels

-
-

4
.

-
ST o b

P Vst S S

th O On U
>

— p— g~~~

(o
.

Near aen.

Beam TOOr

-

-
3

o - O
w
O
c*
O

.
"~
C
ct g

O w3
=0 0D
SO o O
£ B30
[ [

® 03

—

- 3 ~3
. .

O -
~

e | —

o =




: 1ransier

Xe

~
(&
en

- -~
17 4 - 9
" - o) Ole
s LAl Asdm tOv- - i~

Puel transfer--three m

Oper.; Lic. Oper.; plus on
New loading: erproach to

exp. (reason & date)-

o™

C
-~
9
-
-~

-




A

Pape 4

Comments

book number Sz;

Py Stored eote &
Recorder charts ’ | Stoz where gndfTCrghcw lon
log N (permanent) - Le is Sm ifAJAi»~3
Evacuation alarms: 3 )
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Stairwell & pump area
Demineralizer system
Outside air filters -

Stairs and beam room
l. Thermal colurm ==
2. Beam tube =ce=w==-
3. Fuel storage ----
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vacuum tubes

Replaced: tube ¢

itional Comments




N Recorder

Cleaned chassis

Tested all vacuum tubes

Replaced: tube ¢




Conductivity Bridge
(1) leaned chassis

(2) Additicnal Comments

2. Relay Test Date DEC

Console relays tested and replaced as per SOP B15S

Additional Comrments LR Q

Resistance
Safety §1

(1) Signal

(2) Positive to ground

(3) Additicnal Comrments

b. Safety §2 7/ ¢ Initial

(1) Signal to ground

(2) Positive to ground >

(3) Additional Comments




Signal to ground

Positive to ground

Negative to ground

Additional Comments

d. Linear

(1) Signal to ground

(2) Positive to ground

(3) Negative to ground

(4) MAdditional Comments

Calibration Checks
Note: ny instrurme und to be out of calibre

realigned in accordance with its technical

A. Terperature Recorder Date

1. Reading # Thermometer Recorder
e S X, e

80°F
80°F
e0°F
140°F
140°F
140°F

Note: All readings should be 2 i°F

2. 135°F Interlock Trip Point Initial
SizyZ




Log Count Rate Channel Date_QpEC -

l. Pulse Generator* Meter Recorder
10 ¢ //
100 2
1000 ? A

10,000

Note: All readings should give .7 to 1.4 ratio of true-to

observed readings.

Additional Comments

"~
Linear Date DEC
B SRR A~

a
l. Keithley Recorder

6.66X10 V /A2 0% /-
.0X10™>
.66X10"
.0x10™®
.66X10"
.0x10™7
66X10"
.0x10~8
.66X10"

.0x10™? :
.66)(10-10 y, i & YRS
-10

é

5

9

| S S Aot
»
R —— ]
>
————
»
e e t——
’ y ,"
i
8 _ ; -
RS ¥ £=X
— g s
’
R ————

2
6
2
6
2
6
2
6
2
6
2

- - P o
o P 5 Y ? 2278

.0Xx10 . . ‘
From 10 to 10 the overall accuracy should be better

than 2% of full scale.

5

9 13

to 3X10™*” the overall accuracy should
be better than 4%,

Additional Comments

wslall-d 6K|765.

From 3x10~




Duress Alarnm

Control Modules Date .

(a) Power y (at UMR Police office)

(b) Control










e, Safety Amplifier

(1) Cleaned chassis
(2) Tested all vacuum tubes

Replaced: ype




Micro~-Micro Ammeter
(1) Cleaned chassis
/_‘)

.

Replace

Fission Preamp

(1) Cleaned chassis and inspected

-

(2) Additional Comments




Linear Recor
Cleaned chassis

Tested all vacuum tubes

Replaced: tube §

(3) Additional Comments




- by

dSS1lS

Cleaned chassis

lested all vacuum tubes

Replaced: tube § tube typ

{




Regqulated

(1) Cleane

ety Amp Preamp
Cleaned chassis
Tested all vacuum

Replaced:

(3) Additional Comments

- -




JUL 2 ¢

nsole relays tested and replaced as per SOP 815

J

- 1 (™ ~ \ i
Additional Comments » . los 1
—

C

. Detector Resistanc
a. Safety $1

Signal to ground

Positive to ground

Additional Comments

0cT

Safety $2 / ue Initial

(1) Signal to ground

(2) Positive to grou

1

(3) Additional

]

TrInd
GLOUWNG

ve to ground

Additional Comments

Linear

(1) Signal to ground

(2) Positive to ground

(3) Negative to ground

(4) Additional Comments

4. Calibration Checks
Note: Any instrument found to be out of calibration should be

realigned in accordance with its technical manual.




Ep:d:r; B

raadinae b
Ieadlngs 4l

Interlock

= r

Keithley 2 Recorder
e -, O — R S

6.66X10 S ! &

n AvIA

L&+t VAL

5.66X1

2.0xX10°
6.66X10

2.0%10”’
.66x10™8
.0x10~8

6.66X10

2.0%10"°

6.66x10 10

2.0%10 10

9

/ ]
& Ll

” ’ -
a4 $ A2

Note: From 10_j to lO-8 the over curacy should be better
than 2% of full scal

-l




Date performed /24 3 Preformed by

7 /71 {
Director or Supervisor [i\; (ZQC\@A




vVoid Coefficient Determination

Value of void coefficient

Calculation performed by

Date performed

Director or Supervisor

Temperature Coefficient Determination

Value of temperature coefficient

Calculations performed by

Date performed

Director or Supervisor

Rod Speeds

Time (Sec)
0-24"

(3) Additional Comment

¥, Rod Indicator Calibration

Indicator Reading
Actual Height I iX. & ¢ 4R

1”

6"

12"

18"

24" JPN

Results of Annual Control Rod Inspection

Control Rod Number 1

” ; .
./p/, 2+ 4 Frrcr Lo O8M/a)

) 'y - 4
W) 44/ i& rid Y0 omp 22 o

e A /
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Date Performed 7 3 nl

A

-

Director or Supervisor JUW VL
« AJ




Date g 19 «

I have reviewed the results of this Semi-Annual Check on this date

and discussed any problems and/or errors with the operating staff.

Director or Reactpr Mapager
J {
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

jREVISED:

|

A. Purpose:

The purpose ot the check list is to give detinite
assurance that all systems are operating correctly. -
comolete checkout of the reactor will be required, utilizing
the current startup checkout form, any time the reactor 1S
to be started up from a complete shutdown, that 1s 1+ a
shutdown check list has been comple_ed, unless otherwise
specified by the Senior Uperator on Duty.

E. Precautions, Frereguisites, or Limitations.:

shall be the responsibility ot
oper C checking the reactor out to make sure
steps 1 the checlout st have bheen properly
the event a student checks out the reactor as part
her training. the licensed operator must still accept
responsibility. The operator may assign various steps

completed by unlicensed personnel, 1N which case,
responsibility st 1
supervising the checkout.

lies with the operator perftorming

il

—

“e Immedi1ately before the reactor 1S started up el
startup check list must be completed.

Se After each step on the check list 1s completed the
operator will record the readings made, or 1n cases where no
readings are required, will simply check the appropriate
blank on the form.

4. Any malfunctioning or abnormality of the reactor or
components shall be immedi atel y reported to the Senior
Operator on Duty, and corrected before continuing with the
checkout form.

- After the check li1st 1 completed the Senior
Operator on Duty must give final approval of the check list
by 1inmi*tialling the completed form.

WRITTEN BY: oo 1 ane 2 APPROVED BY:




UNIVERSITY O QU ) NUCLEAR REACTOR

PROCEDURES

Procedure
Refer to the startup check list.
Use the rubber date stamp.

Record the time that 1s shown on the reactor console
clock translated into military time.

Your 1nitials.
Enter core loading number and mode.

Lhneck or turn on these units. Number ) 1S
bridge i1ntercom.

Announce, "The building alarm will sound. Thas
test. Dec not evacuate the building.”

Check the #1 Radiation Arca Monitor (RAM) at 1ts
respective setpoint 1.e.~10 mr/hr "High Radiation
Alarm” and A~ 20 mr/hr "Building Evacuation Alarm."”
Depress the button on #1 RAM Amplifier and hold
until the board annunciator and building alarm
sound. Push scram reset, acknowledge, and reset
buttons 1N that order. Repeat for #2, and #3 RAM,
except there will be no building evacuation alarm.
Push acknowledge, and bouard reset. Announce, "Test
Complete. "

See that all monitors read approximately 3 to 6
mrem/hr.

Ask the Seni1or Operator 1f the nitrogen diffuser
pumps need to be turnead on.

See that the beam port and thermal column lights are
off. Check status of experiments.

This completes the preliminari1es.

Now a "static test"” of the i1nstrumentation will begin.

11. Depress the zero check button and adjust meter

-

TS
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

TANDARD OPERATING PROCEDURES

| REVISED: . . PAGE OF

read zero. I+ the linear micro—-micro ammeter
reading is not between 0.2 to 0.8 on the Ix10
range, ask the Senior Operator on Duty to adjust the
compensat-ng voltage.

Record ti.e meter reading. Record the scale.

These are the compensated 10N chamber vol tages.
Record #1 (Linear) power voltage. Hold meter range
switch down for negative (compensating) voltage and
recorc. Tren do the same for #2 (Log N). (Normal
reading should be approximately S10, 5, 580, 6.)

Open the recorders. Turn them on. Leave the glass
door ¢ opeEr. Date each recorder chart. Close doors
the reset button. The "Recorder Of+f" light

Check the water level 1N the

the neutron source near the log

~sated 10n chamber and check that both
a loag N recorders have responded
ert the source 1n holder. Look at the
tor forei1gn objects that may have
the in-core experiments. EBe

1ngs 1n your shirt pockets.as they may
+all 1

Turn selec -witch on Loa Count Rate meter to 10 ,
107, 10, See 1f meter and recorder follow. Return

to the OFERATE" position.

Depress +1 chamber 1nsert switch and hold down
until the v 1nsert limit light comes on.

Turn on scaler, make sure 1t 1s counting.

Depress fission chamber withdraw switch. Hold down
until the counts start to decrease.

Reinsert fissi10on chamber to insert limit. Make sure
recorder 1s reading greater than 2 counts/sec.

L. 2 Turn switch on Log N meter 5 *LOW". (The Log N

| -

| / i ylv
| WRETTEN BY: Karen Lane A vé APPROVED BY: ‘\’_"Fa;.uk'\é‘ ———




OF MISSOURI-ROLLA

STANDARD OPERATING PROCEDURES

—
|

{REVISED: . _-_z, lmcz

-

Vrecorder should read about 0.01.) Quickly turn

switch to “HIGH". (The recorder should read about 8
kW.) PFush acknowledge and board reset.

Turn period "CALIBRATE" switch. Hold untail per1iod
recorder reads 6 seconds. Check the annunciator
panel for Log N and Period Nonoperative, 30 sec and
15 sec periods lights. Push acknowledge and board
reset.,

completes the "static test" of the i1nstruments.

of the checklist tests the console under
conditions.

The maaret power key 1s normally kept 1n the locked
sate. When the key 1s given to you 1nsert 1t 1nto
the console and turn on the magnet power. Push
scCram and board reset buttons to clear the
annuncilator panel and energize the magnets.

Record maagnet readings. Set selector switch on the
magnet poOwer supply to #1, #2, #3. (Typical
readings should be about 85, 65, 45.)

Wi1thdraw shim/safety rods 3 inches using the gang
1OV stick. Depress test button on safety amp and
hold until the 4 red lights come on. Push
acknowledge and reset buttons and reset the safety
amp. Check that the blue magnet contact lights are
out indicating the rods have dropped. (Note. If a
magnet contact light 1s not out refer to SOP 3085.)
Run the rod drives back down.

Again withdraw shim/safety rods 3 1nches. Turn
period test switch on Log N meter clockwise to
"CALIEBRATE". Hold and wait for the period recorder
to 11ndicate a & second period. Push acknowledge
button. Check for Log N Inoperative Scram, Manual
Scram, 1S second rundown, and 30 second period
lights on annunciator panel. Push scram reset,
rundown reset, and board reset buttons. Check that

all magnet contact lights are out and then run rod
drives back down.

) A L (>
WRITTEN BY: vara 7 APPROVED BY: J@»«L» \‘“ e




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR

STANDARD OPERATING PROCEDURES

!lm:zsso:

R

Raise shim/safety rods 3 inches and push the manual
scram button. Check to see if rods have dropped by
observing the video display and noting whether the
blue wagnet contact lights are off. Push
acknowl edge, scram reset and board reset buttons,
and run down the rod drives.

Push annunciator tes: button. Check 4for burned out
bulbs. Acknowl edge and reset.

All blue magnet contact lights should be on and the
requlating rod on insert limit.

Frepare hourly and permanent logs.

Raise shim/safety rods to & inches record the time
in both logs.

Inspect the core. Make certain core cooling 1S
clea- and experiments are f1irmly secured.

Announce, "The reactor will be started and taken to
a power level of ___ watts (or ___kilowatts).”

Record the intended power level, including W or kW.

Review the pre-startup checklist to make certain
that all the steps have been completed.

The Senior Operator must initial the check list.
This completes the check list.
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OPERATING

REVISED:

PRE. CTANTUP CHECR
0r 02

Tise (Conacle Clock, Military Tims)

. Oparator’'s lnitials

Core Loading and Mode ‘W or T)

Intarcem, P . A., 1.V, Camere & Monitor On

Announce RAM Checx

Checx TAM Systas

Radiation Level Norwal

-

Witrogen Diffuser On, Lignt Lit| Mo, )
(Reguired whan P > 20x¥) k4
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ocedure

1ior Operator suspended
experiments oOr The reactor

levels shall not

be allowed to equal or exceed

operation is required for reactor power
200 kilowatts or when the constant air monitor reco

value of

wer
Procedures
Clean core, and neutron source installed. |

rate recorder for any un-

draw all shim rods to shim range.
exceed an rod position indicator value of 12 in-
The shim range indication lights (yellow-below

rod position indicator for each shim rods) will

come oOn
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TITLE Reactor Start Up Procedure

’ between 12.0 and 12.
“ 2. While observing the log count rate recorder for any un-
expected increase, withdraw the regulating rod to 15.0

r inches. Note the increase in counts per second on the log

count rate recorder.

count rate recorder withdraw the
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|
him rods an additional 1.0 inch. The console operator ;

|
| should not obtain a slope of less than 1.0 (angle of less f
| than 4°¢ from horizontal) during or after rod withdrawa i
i |
- Monitor the value on the linear recorder 1f the reading |
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| tween each 1.0 inch withdrawal, (approximately 5 seconds
!
! 6 While observing the log count rate recorder withdraw the

operator

obtain a slope of less than 1.0 (angle of less

from horizontal) during or after rod withdrawal.

0
0
[

ontinue steps 4 and until the reactor goes

¢
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.
n

riti
.25
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Pause for a short amount of time between each 0
when the log count rate recorder shows a

constant increase in value without shim rod with-

drawal is an indication that the reactor is critical.

8 bserve the log n recorder and the period recorder for

"~

indication that they are within their operating range.

riod recorder will indicate a period of less than

infinity () and there will be an increasing power level

cation on the log N recorder (vertical line).
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

| REVISED:

Purpose

To provide for records of facility operation and major
maintenance. ANy wor k affecting the reactor, 1ts
ocperatior and specific use during operation must be
clearly and legibly described in the Permanent Log book.
Hourly 10gs will detail specific instrument readings
while the reactor 1s 1n operation.

Precautions Frerequisites, or Limitations:

) log entries are to be made with times recorded
rom the console clock.

B The reactor operator shall make entries 1N the
loa bhook when the reactor 1s at a stable power level
h the Reg Rod in "Auto", or b) the reactor 1s at
a stable power level, the Reg rod 1s 1n "Manual" and
an operator assistant 1S available to record log
entries (see SOP 102 or 103 for other conditions
prior to log entries).

wlt

The Senior Operator on Duty 1s responsible for all
operational logs. Request his assistance 1+ 1n
doubt about lcog entries.

All scrams and rundowns shall be noted with an
explanation of the cause and corrective action 1n
the Permanent Log.

The Senior Operator on Duty will review all log
entries following completion of daily operations.

The Senior Operator on Duty will report any abnormal
conditions entered in the operational logs to the
Reactor Manager.

S -
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Procedure

Hourly Log Entries

The hourly log sheet will be dated and each operator
(s:udent, trainee, etc.) will place their signature
1n appropriate spaces provided.

A new hourly l1og sheet will be started at

beginning of each operational day. or when
available columns have been fi1lled during

current day of operation, (1i.€. a new hourly
sheet 1s not required for each startup checklist

| -

The following procedure steps correspond to
numbered steps on form SOF 104,
Time from console clock, based upon 24 hour tid
Operator at the controls, 1nitials.
Reactor power, as required by SO on duty.
Linear level recorder reading 1n percent.
Linear Level Amplifier Selector Switch <cale.
Reg Rod 1n "Auto", yes or ngo.
Log N Recorder reading in kilowatts.

Shim Rod #1 Rod Position Indicator Reading to
three places (1e.21.2)

Same as Step 8 for Sn.™ Rod

Same as Step 8 for Shim Rod

| WRITTEN BY: (4.1 2a; Vo y APPROVED




STANDARD OPERATING

{ REVISED:

Step 8 for the Regulating Rod.

Check Radiation Area Monitors (Reactor Bridge,
Demineralizer arnd Beam Room) for approximately

the same value observed during completion of
-

cetartup checi li1st SOF
Record . or Bridge RAM reading 1n mr/hr.

irrents for approximately the same
ved (and recorded) during the startup

indicated on the #1 Fower
ent. This meter corresponds to

#” Fower Range Meter.

at which a stable power level was

Fermanent Log. Other entries to

Fermaner Loa such as samples bei1ng

1rradiat C should also be made at this
time, { r1on 2 of SOP 104),

Record the eactor Inlet Temperature as displaved
on the Fool Water Temperature Recorder.

Froje ) Class Number for which the reactor 1s

being uti ~ed.

Core Loadina Number as given to you by the Senior
Reacto Operator on Duty.

manent Log Entries

Al11 entries 1n the Fermanent Log shall be preceded
by the date Use the date stamp).

During completion of the Startup Checklist (SOP 102)
use the Check Out stamp and complete values as they
become available, To the right of the purpose the

R . Eorn 3 . B,
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:

should also be shown.

are made 1N accordance W
mace prior to the start ot

the new stable power level.
indicates Permanent Log entr.

hange 1including shutdowr o+

Reactor startod to 6000,
Feactor at 600 W.
Reactor shutdown.

The Sample~-Experiment stamp 1s used to 1ndicate the
irradiation ot e sample as a Fermanent Log entry.
This stamp will be used to i1indicate the product:on
ot by-product material. The example below 1ndicates
the use of this stamp




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

REVISED:

B

rote: The number 1n parentheses () indicates the
number ot samples.

Recorder Chart Faper Entries

Date all S primary recorders 1n accordance with SOP
102 (startup checklist) and SOP 105 (shutdown
checklist).

Recorder chart paper 1s to be replaced immed1 ately
after the current roll chart supply 1s used. During
replacement use the new chart box for the oid chart
storag=. Date both the old chart and all sides of
the c.art box. Place the chart on storage shelves
ad jacent to the control room.

All chart paper i1s retained for a period of TWO

YEARS except for the Log N _Chart which 1s retained
for the duration of the facility.

Ventilation Fan Log Entries

After receiving approval from SRO to start or stop a

- - . .
’ 2 Doy
| WRITTEN BY , ST APPROVED BY:
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

| REVISED:

building exhaust ventilation fan, complete the
requested information on the Fan Operation Log (1.e.
time, fan #, power level etc.)

Fan Operation Logs are retained in the Facility
Health Physics fi1les.

T -
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A. Furpose

The purpose
calculating
irradiating samp

for

B. Frecauticns,
Samples may
radiation leve
encapsulation.
ettect on the
reactivity limi
shutdown. For
the
ever
(SOF

evaluate
levels of
irradi1ation

Frocedure

Calculation

this

to
and
the core.

of this procedure 1s
the radicactivity
les 1n Or near

provide guidance
reactivity before

Prerequisites, or Limitations

of
to

also

the reactor
their

come out
ls due
They may
reactor.
ts and/or
reason

with very
composition and/ar
nave an adverse reactivity
This could lead to a violation of

the itnitiation of o reactor
calculations must be performed to
effects as well as the activity

group of samples prior to

high

reactivity
sample
o

Y or

- -
A ®

of Activaty

Mass of the element to be 1rradiated
Isctopic abundance of the element
Avogadro’s Number (6.02x10<° atoms/mole)
Isotopic atomic weight (grams/mole)
Isotopic activation cross-section (cm )
Neutron flux (n/cm -sec)

Half¥ li1fe of the produced radioi1sotope
Irradiation time (min)

(grams)

(mir.)
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TANDARD OPERATING PROCEDURES

| REVISED:

Calculation:

0.0985 gm sample of Al is to be irradiated 1in
of - =n 10 '“n/cm--sec. What is the activity after
cf irradiation? = J.241b = 0.241 X A m*“ | o

Calculation of Reactivity Worth of a Sample

The reactivity worth ot a sample when placed in the
neutron flux @ can be calculated by comparing 1t to the
reactivity worth ¢ o+ B known absorber placed in the
neutron flux ?®. using the following formula

AW ?

b

Microscopic absorption cross—section (barns)

= Mass (grams)
AW = Atomic weight (grams/mole)
e =

$ = Neutron thermal flux (n/cm —sec.)

Subscripts "s" and "a" stand for the sample and absorber
properties.

Using data from a reactivity experiment with a piece of

indium absorber ;- - ced in the position D-S at the reactor
power of 20W the formula (<) can be simplified to

4

(Note: The value of the neutron flux ® must correspon® to
the reactor power of 20 W.) =

-
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STANDARD OPZRATING PROCEDURES

OP.t | REVISED:

| Y
I e

r- = _,___.,.

Sample Calculation:

A 2.0 gm sample of Al =27 g .2 Oua8l barns) 1S to
irradiated in a flux of 2.6x10 n/cm“sec. at 2 kW. What
the expected reactivity worth?

r

Calculation of Resactivity Worth of a Void

wWhen a void 1s placed 1n or near the reactor core =y
change in reactivity can be expected. This 1s due to the
voic coefficient of reactivity. A void itsel ¢ will add
negative reactivity to the reactor, but the greatest concern
is the removal or collapse of a void which wil add positive
reactivity.

The void coefficient as of 12/7/83 1s -6.56x10
at the core periphery.

Sample Calculation:
A sample will be placed next to the core in an empty

250 ml bottle. What is the change in reactivity due to the
void”™

APPROVED FE
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

{ REVISED:
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Purpose

In accordance with Technical Specification 6.2.2 each
project shall be reviewed and approved prior to insertion in
the reactor.

B. Precautions, Frerequisites, or Limitations

The use of the reactor shall be restricted to persons
listed on an approved Project Request Form. The exception
to this 1s the pilot run of a project which may be run under
the project NRF (Nuclear Reactor Facility). This shall not
be done more than twice on any project.

Section 6.0 (Experiments) o the frechnical
Specifications limits the type ofmater.als that shall be
irradiated at this facility. In addit:on to the limits ot
Section 6.0 plastics shall not be exposed to a neutron
fluence 1n excess of 1x10'° neutrons/cm®

All pro,ects shall be reviewed for compliance with the
Technical %pecificatorns by the Reactor Staf+f.

Frocedure

The i1ndividual who willi be 1n charge of the project will
be responsible for properly completing a Project Request
Form (Form SOF 701). The form 1s submitted to the Reactor
Manager. After approval by the Reactor Staf+, the request
15 forwarded to the Reactor Director. Health Fhysics Office,
and the Radiation Safety Committee. Only arter approval by
the Committee 1s a project number assi1gned and an
experimenter al l owed to run experiments. Copies of the
approved Project Regquest Form are distributed: one copy to
the Radiation Safety Commi ttee, one copy to the Reactor
Facility, and one copy to the originator

Fo~ each individual run, the experimenter shall submi t
the Irradiation Request Form (SOP 702).

\

- . b —
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STANDARD OPERATING PROCEDURES

REVISED: 5 15 <R3 IPAGE

Particular instructions are given below for completing
the Project Request Form:

Item

The best estimate in hours s ould be given to facilitate
reactor scheduli1ng.

Equipment to be brought to the reactor or extra facility
equipment requested should be listed.

I+ radiocactive materials are to be removed from the

reactor building, the person removing the material must
have an NRC license to poaossess and transport this
material. For University of Missouri personnel this 1S
cover ed under the University Board License and
individual stasf members can request B UMR License.

(For mor e information contact UMR-Heal th FPhysics
Uffice.

I¥f the project 1s not sponsored, write "none" after
SpPONsSoOring agency. If the project 1s sponsored please
list the account number for billing purposes.

~

A brie+ description is required. This should be
suirtable for listing in the Annual Report or other
publications. The Reactor Facility 1s participating 1n
the National Academy of Science Research Reactor
Utilization Project to study the wutilization of
University reactors. One 1tem they periodically request
1s a one page descraiption of each active project.

An analysis of possible hazards assoclated with the
perftormance of experiments must be 1ncluded. This
includes the evaluation of the health physics and
reactor safety problems; such as sampie encapsulation,
its expected reactivity worth, and activity of sample at
timMme when removed from the reactor. The list of

e —
—— —— - " .

iy [

| -
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above-ment1oned problems 135 not exhaustive, the details
reguired (0 the hazards and satety analysis depend
mar kedly on the experiment performed. (If assistance 1s
needed wi1th the hazards and safety analysis of the
experiment contact the Reactor Staff.)
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FPurpose

The purpose of this procedure 1s to assure that prior to
each irradiation the details are established and that
materials which are not supposed to be 1rradiated are not.

Precautions, Frerequisites, or Limitations

\ -
Researchers should read the T 1ical Specifications 1N
order to knNnow which materi1als ar e not supposed to be

irradiated (T.S. 6.2.7 through

An estimate of the activit sample and 1ts
reactivity worth must be done 10 3 1rradiating samplies.

There are Technical Specification limits on the
reactivity wor th ot movab i and rmmovable samples or

~ -

experiments (T.S. 6.2.5 and 6.

Frocedure

The UMR Reactor Irradiation Request Form 702 Rev.l shall
be completed and submitted with each sample or group ot
samples to be 1rradiated. [+ a group of samples are to be
irradiated at the same time, please note the number 1n 1tem
11.%. The 1tems 1n the form require no special explanation,
except items 12. and 12. A procedure to calcul ate expected

activity of a sample and 1ts reactivity worth 1S gi1ven N
SOF 306.

It is suggested that the form be submitted on Friday
prior to the week in which the 1rradiation 1s requested.

The lower part of the form shall be completed by the
Reactor staf+t. Before i1rradiation, the form must be signed
by two of the four persons designated under 1tem 18.

- —
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UNIVERSITY OF MISSOURI-ROLLA

Nuclear Reactor Facility
April 20, 1984 Nuclear Reactor
Rolla. Missouri 65401-0249
Telephone: (314) 341-4236

United States
Nuclear Regulatory Commission
Washington, D.C. 20545

Re: License R-79, University of Missouri - Rolla Reactor
Docket No. 50123

Dear Sirs:
The following Progress Report for the University of Missouri - Rolla

Reactor (R-79) for the period April 1, 1983 to March 31, 1984, is
sent for your review and inspection.

Sincerely,

Albet S Eslon

Albert E. Bolon, SO

Regctor Director
/LL (

ilan Straka
Reactor Manager, RO

AEB/k1
Enclosures (10 copies)

Signed before me this 26th day of April, 1984.

Notary Public

LORETTA PAULSON, Notary Public
STATE OF MISSOURI

Phelps County

My Commission Expires Aug. 26, 1986.
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