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able 5, continued.

Date

1-27-83
2-01-83

2-02-R3

3-01-83

Event

Scyam, spurious signal in period amplifier.

Rundown, 120% demand, turned micro-micro ammeter switch

Wwrong way.

Rundown, 120% demand, cperator error, turned micro-micro switch
wrong way.

Rundown, 120% demand. Log N and safety indicated proper power
level,
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Date

4-23-82

5-10-82
5-18-82
5-25-82
5-26-82
6-11-82
6-21-82

7-01-82
7-07-82
7-14-82
8-02-82
8-03-82
8-10-82
8-26-82
8-31-82
8-31-82

10-01-82

10-19-82
11-16-82
11-24-82

12-20-82
12-22-82
12-29-82
12-29-82

Table 6.

Maintenance

Event and Corrective Action

Replaced micro-micro ammeter (linear) after bench checking
because of erratic meter indication.

RAM (beamroom) not operational.

Rod drop and separation time verification.

Power calibration check.

Temperature coefficient check.

RAM #3 not indicating - Transistor Q3 bad.

Power calibration adjustment of CIC according to power
calculations.

Magnet #2 shorted. Changed and rewound magnet.

Magnet #2 shorted. Changed and rewound magnet.

Rod inspection (annual).

Change resins.

Change resins.

Replaced broken belt on bay air conditioner,

Changed broken valve #19 on pool line.

Remnved and replaced micro-micro ammeter for semi-annual.
Intermediate level RAM reading 10 mr/hr. Shield inside
detector not shielding source.

Micre-micro ammeter pegged high. Removed and repiaced
micro-micro ammeter.

Removed and replaced micro-micro ammeter. Meter would not zero.
Temperature recorder erratic. Cleancd & repaired.

Set point on linear recorder drifts. Lubricated and adjusted
clutch.

Rod drop verification.

Fire alarm checked.

Repaired RAM detector by demineralizer.

Auto centroller not operating. Caused by mismatch between
setpoint and indicator.
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Table 6, continued.

Date
1-10-83

1-18-83
i-19-83
1-20-83
2-04-83
2-04-83
2-10-83
2-18-83
3-07-83

3-22-83
4-01-8_

Event and Corrective Action

Completed Semi-annual checks on Log N power supply drawer,
linear power supply, counter-scaler, safety amplifier,

Log N amplifier, period amplifier, log count rate amplifier,
temperature recorder, spare PAT 60 Auto controller.

Log count rate aligned.

Removed micro-micro ammeter for semi-annual check.

Aligned Log N amplifier for semi-annual maintenance.

Rod #1 indicator slipping down. Brake failed on rod drive.
Lock ring on Rod brake #1 came o7f. Replaced.

Replaced pilot light on core light switch.

Adjusted setpoint and marker on linear recorder.

Log 5 slow to respond on calibra*tion check. L] bad on Log
Modulator Board.

Chaniged both pressure gauges on pcnl line.

Replaced broken pipe on sump pump.
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Date

4-16-82

7-13-82

7-13-82

Table 7.

Cere Loading and Unloading

Loading core to 679 following notification that two

of the staff had passed the SRO examination.

Unloading core to subcritical for purpose of inspecting
the control rods.

Loading core to the previous configuration (67W).
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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 or 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

Average Thermal Flux 1.6X10'2 n/cm’-sec at 200 ki
Maximum Thermal Flux 2.8X10'2 n/cn’-sec at 200 ki
Average Epithermal Flux 1.6)!1011 n/cmz-sec at 200 kW
Worth of Thermal Column 0.38%

Worth of Beam Port not detectable

Rod Worth (in "T" mode)
Date 4-16-79 4-16-79 4-16-79 12-19-78

I 2.64% 11 2.65% 111 3.36% Reg. 0.347%
Excess Reactivity (in "T" mode) 0.72% Shutdown Margin (in "T" mode) 4.57%.

Void Coefficient -3.7X10" o/cm® Datel2-20-82 Limit -2.0X10™ o/cm®

Temperature Coefficient -9.3X10™° o/°F Date 12-7-82 Limit -4.0X10™>o/°F

tenon-free temp. coeff. -1.38X10°50/°F Date 11-24-82
Reactivity Addition Rate (max %ZaK/K/sec)

I 0.019 II 0.019 111 0.026 Reg. 0.01
Rod Drop Time (24")

I 490 msec, IT 490 msec, I1T 500 msec, Date 12-20-82
Magnet Separation Time

I 20 msec, IT 32 msec, II1 24 msec, Date 12-20-82
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VI. Public Relations

The reactor staff continues to put forth considerable effort to help
educate the public about the application of nuclear energy. Over 2,170
persons have toured the facility during this report period. This is an
increase of 14% when compared to the last reporting period. Tours in-
cluded groups representing sccial, 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 nave attended the various
lectures and open houses. Some groups from other universities have
spent an entire day at the facility becoming acquainted with the

reactor and performing simple experiments. Usually these groups are
from colleges which have no reactor facilities. A guided tour by the
reacter staff includes a brief description of the basic nuclear reactions,
components of a nuclear reactor, a few specific examples of how nuclear
energy is sued in the industrial and educational fields and how nuclear

energy helps the environmental situation.

The Nuclear Engineering faculty are members of various social civic, pro-
fessional, 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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VII. Educational Utilization

Approximately 42 UMR students, graduates and undergraduates, have participated
in classes at the facility, utilizing 71 student-semester hours of 21-
located 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 304 Reactor Laboratory I 90.4
NE 306 Reactor Operations 123.3
NE 308 Reactor Laboratory II 70.2
Reactor Operator Training Program 52.0
Preliminary Research 5.0

The current enrollment in Nuclear Engineering is 78 students. During this
reporting period the reactor was used 98.4% for instruction 0.6% for

research, and 1% for meintenance.

A pilot educational program was performed (March 83') for graduate students
of the Nuclear Engineering Department of the University of Arkansas, Fayet-
teville consisting of some advanced reactor and irradiation experiments.

Also a possibility for neutron dosimetry experiments was explored.
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VIII. Reactor Health Physics Activities

The Health Physics activities at the UMR Reactor Facility consist pri-

marily of radiation and contamination surveys, monitoring of personnel

exposures, airborne activity, pool water activity and waste disposal.

Releases of all by-product 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.

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, 5 shipments of by-product material were surveyed and
raleased from the reactor facility. Total activity released was 649.2 mCi.
Two of the shipments were off campus which accounted for 2.0 mCi of the

total activity. The other 3 shipments were utilized on the UMR Campus.

Routine Monitoring

Twenty-three reactor facility personnel and students frequently involved
with operations in the reactor facility are currently assigned beta-gamma,
neutron film badges which are read twice each month. There are 4 beta-

gamma, neutron area badges assigned. Sixteen 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 27 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. Rb-88 and Cs-138 are the particulate daughters of Kr-88 and Xe-138
which are particulate activity monitored above the natural background of
radon daughter products.

Argon-41, Krypton-88 and Xenon-138 are the gaseous activity routinely
detected during operations.

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

1.68x107° uCi/ml.

Waste Disposal

Release of gaseous and particulate activity through the building exhausts
is deternined by 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 6.16 millicuries were released
into the air. Released isotopes were identified as Kr-88, Rb-88, Xe-138,
Cs-138 and 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 the sanitary sewer is primarily from regeneration of the

resin exchange column. During this period 10 releases to the sanitary
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sewer totaling approximately 3,995 gallons of concentrated resin regen-
eration solution and pool water were discharged with a total activity of
0.076 millicuries. Isotopes released were: Hydrogen-3, Sodium-24, Cr-51,
Mn-54, Fe-59, Co-58, Co-60, La-140, and Ba-140. A1l isctopes released were
below 10 CFR 20. Appendix B, Table I, Column 2 limits.

Instrument Calibrations

During this period, portable instruments were calibrated four times. Remote

area monitors were checked for calibration four times.
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IX. Plans

During the future reporting period the recctor staff intends to complete
replacement of some of the origionally installed, contrel room instru-
mentation. The final items to be purckased consist of two compensated
ion chamber power supplies for the linear and log-N intermediate rarge
nuclear instruments. The source range magnet power supply, and power

range equipment has been previously purchased and needs to be instaiiac.

The Facility is still invelved in a re-licensing effort that began in
November of 1979. We have been informed by the NRC that their review of
the initial facility documents will be completed and the resulting

questions/answer series will begin shortly.

An expaiision of the number of the reactor staff members who are licensed
senior operat-rs to at least threc is planned. This should allow the
facility to expand its operation without increase in operating costs to

the University.

It is hoped that the reactor will participate in the University Reactor
Sharing Program sponsored by the Department of Energy. This program
provides funds to pay for student instruction and research performed for
the universities and colleges which do not have a reactor facility of

their own.
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APPENDIX A



Jr 1188 (QA')«N(Q‘\-’\ "\“,g

REACTOK FACILITY INSFECTION -- Date(s)mcu e 28 1902
(Prone: 341-4236)

NRC weea ® puenn . g
Date(s) of last NRC 1nspection“-em. i h,,,_ ~e 44 “}/‘M ::.g.'u-di

Date(s) of last "inhouse" inspection ©c4 QLRI'Q_QV 1781

Log Book Inspection:

Log Book Number Page Date
From entry: s 142 Bh 21,178)) {‘/ s§
Through entry: & 22y M,w 20 cadl z...;d- PP, 9 P

Follow up items from previous inwection (item; fol]on up):

5000 Yrap e~ g Ommngh Skt .
C%m el
Zﬁc—a rroke | Ge ww

OK T Comments
A. Technical specificetions ---------- =1 .- Changes wewx , 1f so, 1ist
Appendix A -- Jan, 6, 1867
1. (2,1) Ventilating fans ~---cccecee %
Autometic closure -~---cccccmcccao.a LV
2. (3.1) Yool water depth (16 ft, min
above core) ----c-ccccccccccccanaa-a -V
3. (3.1) Inlet water temperature s e
BOF € t € 135OP ccmmmm e e en v 787 acxlak 8i
4. (3.2) Radiation one meter above
pool € 3 mMr/hr =—--cecmcccmecceeaa 74
5. (3.2) Resistivity » 0.5 megohm-cm-+
6. Puel c-ccccccmnccccnccccccnccncan. v |Type of elements: TR
Otrer )l'\_é%&_(&whau-)
Present loacing(s):
(4.1.3) # 145% =vommmmm e - v/ Sr. Oper.
1.5% <v/0e ( 3.5% five consecutive 2ates: (1)ekan o3 A
days t 1ce 8 YEAP --ccecccmecenoaa -V (2) a3
7. Control rod: (9.5) condition ----k «|Date inspecte
(4.2.3) Reactivity shutdown "" a{;‘i(:} AR A
margin at least B2 -----ccoeoao-oo - _,
%{4.2.4) Drop time < 600 msec ----- -/ 1(9.3) Dates (1)_#2_0,“192
(4.3.2) Limit 1ights; shim ranze .
lights; mzznet contect gights e 2 L v\wufwc ,m.dw €<
8. Neutron source (min, 10° n/sec) --F ¢
* Lw/\Q/w«»\AQ (MM f“ ? |




0 Comments
9. Safety systems (annunciator) ----- i
(5.4) Start-up channel --=-c-cco-.l L v
(5.4) Linear channel =---e-eeoeo-- |
(5.4) log N - Peroid chennel =—----. o
(5.4) safety channel #1 --veeeueon 1~
(5.4) Safety channel #2 ~-ceceaea-. i
10. {5.5) Magnet release time < 50 msee
11. {5.7) Radiation levels € 0.1 mr/hr-./ Location Reading
Fool surface above
, COre =-w-mmmm—=== bk ;
Near deminerslizer - ™ | "
‘Beam room ----=-----= f__—__,'fi' %Sjj "r
Lo - V’\’_’_’:‘...—
12, (5.8) Porteble survey instruments fJ,! ¢ \
List:
Neutron §r73~ Alpha
Gamma Vw M Q}}’ ? ;Beta
¥;§:’ Qﬁ/ |
oy
Other
15. Experiuvental facilitles ---------I. , Olve exemrle &8s to how used,
Hung samples =---ccccccmcm e aaaa v
(6.1.1) Core access element =~------ v
(6.1.1) Isotope prod. element ----- v
(6.1.2) Rabbit tube el
(6.1.2) Thermal column ----=cecec= =
(6.1.2) Beam port -----c-comeoo_ iy |
(6.2.2) Documentation of exps, =---+.
(6.2.3) Single independent exp-
eriment: i D78 crovennnannash v |

(6.2.4) Singfe movable experiment:!
O L 047 ~mmemmeeeeeo Ly
0.6/<°F11 movable exp. -
(652.5) Experiments having moving '
parts: /Oex < 0.05% -V |
(6.2.6) /Position of sny/ell exv, -+

14, General Operating Limitations
(7.1) Startup: Sr.Oper. plus one ;v
(in the control room)
(7.1) Operation: S.0. plus one --f./
(in building)
(7.4) No fuel position vacancies /

in core; loading (wall chart) ----




Page 3

0K Comments
15. Fuel Storage & Transfer
wall chart =-cececmmm . +v
(8.3) Fuel handling *ools locked -+
(8.4) Fuel transfer--three men
(Sr. Oper.; Lic. Oper.; plus one -+,
16. (10.1) New loading: approach to
eritical exp. reasoﬂ.&_\d‘l’te) _____ lv
(10.2) Core configuration change: " N uAS--LSf;~ e veamith
one grid position. (Reason & date)+sv
(10.3) Loading chenge of more then!
one grid position-unload 50% ------ v/
17. Instruments functioning (Teble I)-- v |(On weekly check 1ist - #)
Scram: lanual ---c-cemcccmaaaooo. v 4startup .
Period <5 sec, -~vw--eeeeo- Vs - W‘l Aent )TJ
150% full power =~ececcce-- v/4startup N 27 1982
Bridge motion ~---cceccaao- o A h}
Iog N - Period non-op ---=r= v a%startup
Rundown: 120% power (line&r) ----=. 4%
Period € 15 sec =----ec-na L4
Reg Rod (1insert limit-auto:
PUNdown) =---=---ccecacca-nv 44
1204 full power (log N) --fv-~ﬁ
Low CIC voltage -----=--c-- - v +startup
High radiation ----ccce--.. -~ ¢+startup
Rod prohibit: Period <30 sec., --f . 4%
Any recorder off ---ce---- - v e
Low count rate ---------_-- S £
Reg Rod prohibit (rods
below shim reange) -------- e T
Inlet temp. > 135°FP ------ A £
Servo-prohibit on reg. rod ------- -V 1. v
18. Check Lists and records .
Log book checked ---cccccccumanaaa - v
(9.1) Daily facility check 1ist --p, 6K ,‘V
(2.2) Instrument channels & aree Dates: (1),! ﬁLg
monitors-calibrated at 90 day (2)&2& k&:g_~_~_
intervals ----cccmm e -V (3) . s
(4) %" »
UMRR startup check list -----c-a-- - v
Hourly records-note variations ---Fv*
Shut-down check 1ist --c-ccceeooooo -V
Weekly check 118t -w-cmmmmccmaa oo - A
Work load log ==---=--cemccmccan- x NP
Six month systems check ---------- - IDates: (1)5&)\“ &,QQ/OI/H‘/
UM R Reacren Inradiaton &Z«‘J—-»at (2) )m_;hgéu, Loy
Ak o TRy




Pape 4

TOK Comments
B. Reccrds ’
1, Leg bOOkS =meecmcmmc o + v |Current book number &
Other /-4 Stored i. waq
2. Recorder charts =---e-ceoo_-__..l, |Stored: where and for how long
Log N (permanent) =---eeeeo_o_. 14 |Located: Heek ¢ slun (2-pase)
3. Evacuation alarms: number and
......................... L 7/
cause } IEtE::L
2.
SO S - Sonan
4. Evacuetion procedures, drills -+ [ 3ok 25 19¢2 od 1323 ﬁﬂA7
5. Use of by-pass Keys =-=cvc-ceca-, L v |1 Meas,
6. KEey security ~--ccecmcomanaao &l
General security -----cc-c---ao 4v
————————— -

W m

(%]
-

Night use of building
7. SOP'S - Note any revi

8. Film badze, desimeter
. Night watchman record

Reactor Bay

sions =--- 4 .-

-

1. General condition of pool -----

« General condition of storsge --%

2

3. Use of cable trench -
4. Ntrogen diffuser ---
5. Viscellaneous (List)

Control ROOM ==ccmccmcm e e oo

List of current operators

Office (film badge rack, etc.) ----t/
Counting RoOom ==---ccmmmcmae ceeem oo V4
Rooms & Storeaze upsteirs ---------- 24

-

RN

%

e e
?;-‘; e tordaa Q&“‘,MA sk

te fa QS

— e~~~

(A,QALM&W s N
Senior operators:’ 5':zj1y:?£:§

M R UKo —— Gp 61482
C(E. B,,QN__,‘ C‘TLZT‘WQL

Operators:
Y fa...«.e. M‘j 4158
C m goldav\ L:(::L**-L (, 15¢0

O, Cantin ajux bL,1582




Page 5

“Cormments
H. Stairwell & pump Area =----c-ccec=a- -
1, Demineralizer system ---c-ccw---a 4/
2, Outside air filters ~---vcccue-- +v
I. Stairs and beam room =-=-----= —m————dy
1. Thermal column ==--cceccccacaaa- 1V
2, Beam tube ~---ccrcccmncccnccnaa v
3. Fuel storege -----cccmcccmaca-. +v
4, Liquid & solid -weste storage --1/
J. Health Physics :
1. Sample removal ------c-mceccnna v
2, SOF'S (1ist) —-cccccmccmcncennms - O
%. Excursion or incident monitor -4v
a. Film badge placement ~----=--1 14
b, Other ~-ccccmmcc e ccmn =y v
4, Film badge, dosimeter records -4V
a, Staff ~-cccccmccmmn e cceee e v
b, Students =----ccccccnccneany 1%
C. JUESLS ~-cccmcmcmrcce e + 7
d. Night watchman ----=cccc-vcw- +
5. rossible detection of fuel - ¢
element rupture ------c-ccce-o- 4 7[R - D ol P
6. Radiat!ion survey ~-----c-c-cee--- + 7/ =Dates: 2‘* d‘*"idoe.’ r
a. Feriodic swipe testg ------- . o )
b, Fool water ~--ccccmccccacna- +v
c. Inside alr -c--ccccccccncn-- v
d. Outside air ---c-cvcccecana-- +v
e, Neutron level (sub-critical 3¢
f. Nisc, items (list) -----c--- 4/
7 Emergency box (Fhysics Bldg.)'u{/ 0L

General comments:

The availability of records both current =nd vast is much imrroved., 1
generally call for records to “he previous insncction, For the most
pert the records were up to date and complete, Some s-eciflc dates

in the recualification records have not been kept up or have not been
entered. General evaluation dates on some of the records are in the
lower rizht hand corner. Afolder for Dan Certer needs to be prepered,

Because of the rather sudden chanze in administrative crersonnel a

smooth transition was not possible, It now besomes necessary to have
what I would cell, "An On-hends Accueintance Period.” The teechins and
traininz schedule for the summer may very well be lizht, zivinz tire for
adjustments, Alsc the semi-annual check is coming up. I would sug~est
that the staff meet often end pet thinzs squsred awey by the time the

fall semester starts,



?hfrb &
Items that I think nced speciel attention are:

(1) The log book. I* would be well to review as to w»'rt siould
go into the log. Also emphasize accurecy. The followinz are
examples, On paze 150 (bottom) the entry states that the reactor
wes in €7T mode, Next paze (151) it states the the resctor was pleced
in the "T-mode", In between these two entries the resctor rust have
been in the "W-mode", but this is not recorded., On paze 1€0ff it
is not clear whet the 18 is end on page 163 the 81. On paze 181
some information was missing (red entry is mine), It is necessery
tc heve some duplication of records, log book versus start-up, hcurly
check and shut down. It is easy to forzet one or the other,
Dr. Tsoulfanidis sugsested that a terse staterent of the purnose of
the run be added, Also be sure to 1)) in ell informeticn. See
1llustretions at the bottom of this pane, Sonewhere there should
be an explanation of letters, This could be nosted or rlaced
on the inside cover of the log book. Exe=unles: UE 18, I¥1, XR¥4,
(2) Develop & summer schedule to doveteil, the seri-annual check
with tre reoualificetion and the contrel rod insrection.
(3) Discuss setting up & schedule for checkins items (sursicel
gloves, etc.), in the emergency box, for deteriorstion (shclf 1ife),

TR
Vay 29, 1982 81gned§3/\[uu~. ) 1 E)"\ cu_._i4,

Coples to:
Dr. A. E. Bolon
Dr. N. L. Gale

T

+ Started Check Out nWE J§
~ " Rods at 6 Inches o8 JPTTOP OZMML&M—“P

__ Reactor at L kw
- -
DATE"”""""‘“'*"-- PIRST OPERATOR ... cccccimvmcen - =0 ‘
COMPLETTNG OPZRATON . .. coc oo connnas | (
: ¢ he il
SAMPLES, EXFPEINYENTS &\;itffi:::;};;>L1;& r
e Q) - ,‘ 3 (LI—Q(\MAW .

Facility, fxpericenter and Start Time Stop
Position Experiment Thie Date  Thi




seciel lLiucleer Yailericle e

Fosition Name

Reactor Director -QA-@.-&J&.Q.M

Reactor W‘--.\.rzfz‘.--
SNK Custodian -.M;&.Mﬂi;.\.

(See p. 2) Procedures reviewed annually by the Reactor Supervisor:
Date Name
Yieioa "_:,, p,_g Pasadeirio

.
R . . ,.f_al e r
SHI. Recorés: ‘there keot? + ’EJ& Aoma, TR L

(1) Position end/or chenge of nrosition of non-irreiieted fuel: Vie

(2) Position and/or change of position of irredisted fuel:Nw

3) SKK receipts: yswna g
" . w BNRE  “ /21y
(4) SN shipments: Vi et

(5) Semi-ennuel leteriel Status Report:
liost recent previous revert: Date
Current report:

Date

(€) Annual Physicel Inventory (SN stetus log):
Dete Gk 2%, 197>
Previous report: X
Current repcrt: G

(7) SKM loss, theft or sebotage reported: ‘Yo~ A
Date To whom repor}f&‘ {Director Remion 111 NRC)

() (See p. 5) Violations of Written Procedures:Vo~=R
(9) SKIF Internal Control Areas:

Dry storeze erea (besement): 0

Reector: %

Conteinment bui]ding:K
0 » ! ’
JMLL ).w»)JLJ..b-;Z : {)1.4_ 23,1982
o

3‘-"‘& B—Au\.m' 8 .
Qerane @J\J e e P_)f.,.)?,

1394. Lmee -JM‘Q gvv.)-ﬁfr"‘x
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UNIVERSITY OF MISSOURI-ROLLA Telephona (314) 3414240
January 17, 1980

MEMO TO: D.R. Edwards and A. Elliott
FROM: Ray Bono and N. Tsoulfanidis

RE: UMR Monthly Reactor Health Physics Audit

On January 4, 1980, we performed an audit of Reactor Health Physics
activities. We checked the frequency as well as the method used ir
carrying out the following activities:

Function Frequency

-1
1. Swipe test of sealed sources 3 monthS'-"/2¥h‘ f °“3/*

2. PRadiation area monitor (RAM) calibration quarterlyr2/n/€1 & 24 /83
K-3-—#ealth Physics instrument calibration —quarterly= €l Rest i

4. Swipe test of reactor building- - - - - month] y————
45—Air releases - monthly 3/82 _,

6. Water releases regeneration S A

7. Building survey monthly-£7§ >

&. Routine pool water analysis monthly= 3/1%42

£ 4. By-product matgrial released 20nth1)"| 5/’{;0’ 19%

10, Fosl unToa Tnilian Onsa .

1. Sealed Sources. There are eight sealed sources requiring a
leak test every six months. The last leak check was performed by Ray
Bono in November 1979. A1l eight sealed sources are due to be leak
tected again in May 1980.

2. RAM Calibration. The records show that the calibrations have
been performed on schedule but in one case, there is a five month gap
| between the first and second quarter of 1979. The activity recorded
| for the source used for calibration should be the activity at the time

of calibration.

3. Health Physics instrument calibration. This is done on a quarterly
basis at the Reactor. Copies of all surveys and instrument calibrations
chould be forwarded Lo the Health Physics office upon completion. Meter
calibrations are in order but a few calibration sheets do not indicate the
scale used. Scéie used should be recorded.

(Don't just say mr/hr, be sure to give the upper 1imit of the scale
for all meters.)

Enclosed is a copy of the U.S. MRC Regulatory Guide Revision 1, Octoler
1975, which should be followed when calibration are performed. The G.M.

an equadl opPoTTunty INSHIULICN



Operttor Requalification Durine License Period

M

A._ xaminjtion Review

Sheet (Annuel exam -- usuelly in summer)f

)

&me of Operator | License number | Bxam cates| Comments D-yeer
3 : and date LocXns g record
X AP BN ag w&-\. ar’vb‘ '9?2 \Y\ua'q'u:'z_lm
e
& /
) ?. ’
4 m e Mddldre Gpn 6, 15 92
‘\AA-'W
Se z oy, @G0
K 9'7 ‘KM M(\H %Ii?l gd[sq -p:/&'l o SRR
4 Cm Catee e (1, 1582 f'“’“‘../“‘?"
TD'Q Ton Cir/u b 1782
erformance Evaluation (Semi-&nnual )
Neme of Operator Eveluetion Date Comments
0.6 80,
2Q.—\u_.. N | Q'\ 3144"3'\""/
MR MAats, /s
e | P
z. o .
7(, 2’ fcs_ua. /0/2&/}/
7 NOREILY 1| W
Cm 601&-»\ elnfse — /]84
o /1l ~ f2/ /50 R e«
’ @ M—A‘ 9‘"_ Wn"Lt‘ -
T - o R e R M ——

On the Job Trainingc:

(Notebook kept by
Neme of Operatcr

Progress Repor
the operetor,)
Annual Surmary Date

{Annual Summery)

Corments

1 'Yn (\) h%}-«
| Yy

S m“”"

AL Rl | o
;.__0/\, é.,v {A“ZW y ‘ -
‘ 3"1;‘ Y Lo Sefyy > 5/v/s2 —— e
¥ C.m Randen 7ot elunlsz £L S I

______




ﬂ. Research Reactor Facility

UNIVERSITY OF MISSOURI

Research Park
Columtna, Missoun 65211
Telephone (114) BB2-4211

January 26, 1983

A
Pl

Or. Albert Bolon

Keactor Director

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

Dear Dr. Bolen:

On Wednesday, December 15, 1982, Walter Meyer and | conducted a Reactor Facil-
ity Inspection of the UMR-Reactor. The completed inspection form is attached for
your records.

Due to performing the inspection in one day, not all areas were covered. The
areas not covered are noted on the inspection form and this should be brought to
the attention of the next inspector(s). It is suggested that future inspections not
be scheduled during finals week; this resulted in only 2 to 3 hours available to
question responsible individuals other than C. M. Barton, who was very helpful in
reviewing his area. We want to thank you and your staff for being very helpful in
finding and explaining your records.

we found the operations being conducted in a satisfactory manner with no signif-

icant problem areas identified,
Sincerely, P g
W,f’/ —en,

J. C. McKibben
Reactor Manager

JCMK :vs

Attachment

COLUMBIA KANSAS CITY ROLLA ST. LOUIS

n equal opportunity




REACTOR FACILITY INSPECTION -- Date(s) b actewoue | 571 '8c

(Phone: 341-4236)

Date(s) of last NRC inspection -"Jo+ c‘r\e,-kq_,L

Date(s) of last "inhouse" inspection

Log Book Inspection:

Log Book Number Page
From entry: 5 224

ey 2T €28 J942

Date
mMa:Z ©

Through entry: 5 154 #Y.)

CX<r7}_ ‘XJ‘OWS’kQ~ <:J:£JJ~NJlFfE}
¥Z¢/\p;4»«4rv\ ‘tnlSSC)'f>

lEF/»v»LAUErfzvv=77.A>-‘ri?3LJ:l4l

D14 1382

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

0K Comments

A. Technical specifications---ceecee

Appendix A -- Jan. 6, 1967

1. (2.1) Ventilating fans------
Automatic closure ---=e-----

-

2. (3.1) Pool water depth (16 ft. min
above core)----s-cecemmamcccnacann
3. (3.1) Inlet water temperature
60°F <t <1350Fcecmccccmcccccanaans
4, (3.2) Radiation one meter above
pool <5 mr/hr s--cccccccmncnnanaas
5. (3.2) Resistivity >0.5 megohm-cm-
6. Fuel =eemececccrcmcccnc e

(4.1.3) p ex <1.5% =ceeceea-

1.5% <pex<3.5% five consecutive

days twice a year---=-=-----
7. Control rod: (9.5) condition

(4.2.3) Reactivity shutdown

margin at least 8% ----wee=-

(4.2.4‘ Drop time <600 msec
(4.3.2

8. Neutron source (min. 10

Limit 1ights; shim range
lights, magnet contact Aights
n/sec----

"1 Sme conkusion on what Vs

.:’.u.f (‘u\‘\' ” ‘ch.t\ SP"‘-"

N\

v’
P’#
A
v
/ /"/V‘A‘\\\ - e —
ype of elements: MTR
Other !
Present loading(s): 03
/
VA {Dates: (1) L«?ﬁ
v (2) : - o
Date Inspected: ( ﬂbﬁbigg
\LM'.

UAP(9.3) Dates: (1)
(2)

RN J




Page 2

0K Comments
9. Safety systems (annunciator)------ v
(5.4) Start-up channel--e-cecccuas v
(5.4) Linear channel---cecceceeae- //
(5.4) Log N - Period channel------
(5.4) Safety channel #l----eeeee-e- v ,«-}
(5.4; Safety channel #2-----ceeeu- v
10. (5.5) Magnet release time <50 msec| ~ ﬁ
11. (5.7) Radiation levels <0.1 mr/hr ,\,}L ation Reading
Pool surface above
core
Near demineralizer
Beam room
12. (5.8) Portable survey instruments
List: L, dvEe B
Neutron e B |~ _|Alpha
{‘_: dus T [0 2 -
v, . C~. r =1 Lo { .S -
Gamma 4™ T Liawet b _ Beta
 PRICPR hA| v
oy Tlet ¥ 1. 3 .
A4 e - L1 3
Other f:\\.lc“ ‘y
13. Experimental facilities--=-==vee-- T™\I|Give example as to how it is uad.
Hung samples======veeccccccaceanan . 0 y -
(6.1.1) Core access ele?ent ------- VL* %fj"’» (’“-‘d‘b“* g
6.1.1) Isotope prod. element----- : 0 . o AL
§6.1.2 Rabbit tube-----=s=seeeens X W'M“‘ o \
26.1.2) Thermal cOluMA======s=n=a= rg. T At Wik aaeensal
6.1.2 Beam port----e-ccccccceca- B . d
$6.2.2; Documentation of exps.---- - /(L{»-n. ML, ANk iy
6.2.3) Single independent exp- - : X &
eriment: p_  <0.7% ==-cecmccccaa- T
(6.2.4) Sinﬁ*e movable experiment: < Ma‘g.t&\_x
gy 0-48 -eowecormencns o NSO Fing | D3It}
(6.2.5) Exgegu‘::\]tsmﬂ::?:\; . st g it o
parts: o, <0.05%--veemceeccacs Vot tha A_mﬁ?wjo rrre o \
(6.2.6) Position of any/all exp.--|___/ 22X Ww
14. General Operating Limitations (e |17 19€2), :
(7.1) Startup: Sr. Oper. plus one ¥ S had el Aotk .
)((1)11 theicontrgloroovr) X is q J
(7.1) Operation: S.0. plus one--- MWM Ao—e"u«.t'-ex.-—
(in building) i3 PO, ¢ ¢ 1 Deulle X
{7.4) No fuel position vacancies A9 7 'a"’*'
in core; loading (wall chart)----- Aseisrmma I n s
M Kog A T
L W



Page 3

0K Comments
15. Fuel Storage & Transfer ey ‘
wal]l chart secccccccccccccccncacas 5 u nj Wﬁ 'Ufw"‘*"‘a
58.3 Fuel handling tools lucked-- v
Fuel transfer--three men )

(S;'.O r.; Lic.Oper.; plus one----| “
16. (10.1) New loading: approach to VA
critical exp.(reasom & date)------ A

(10.2) Core configuration change: M
one grid position. (Rezson & date) *
(10.3) Loading change of more than S

one grid position-unload 50%------
17. Instruments functioning (Table I)- (On weekly check list - *)
Scram: Manual-cccccccccccccccaaaa 7 startup
Period <5 sec.-==-===mmen= v * \
15?% full power-s-s-eeeeax 'j startup
Bridge motion--e-ccecccaas P
Log N- Period non-op----=-- v *startup L JQQ X)«
Rundown: 120% power (linear)----- V‘/ ARAF R ﬁi
Period <15 seC =====ceee=e * il
Reg Rod (insert limit-auto| ¢ //a\u)&uf\ o X"%
rundown) S TR ()Luﬂx
120% full power (log N)---| « | *
Low CIC voltage---m===m===-= o | startup 3 (2117
High radiation--------=--- | startup Huﬁl} 3 k | % {(\
Rod prohibit: Period <30 sec----- | *
Any recorder 0ff---=e--e-- v 3
Low count rate---=ececceax . ‘ ) ia
Reg Rod prohibit (rods -2vn31“~€'”2f**4“““‘
below shim range)--------- “i X Frmn 21l cn SOP bad
Inlet temp.> 135%F-cccccan ol * F 3
Servo-prohibit on reg. rod---e---- - AN IAAS A
18. Check Lists and records %, N ux‘ﬁ-‘e«mfom 104;105
Log book checked--===-ecmcncccaan- v

(9.1) Daily facility check list---| «]
(9.3) Instrument channels & area |~ |Dates: (1)

monitors-calibrated at 90 day 7, (2)
intervals-ceccecmmncccmnccccceanas
(3)
(4)
UMRR startup check 1ist--=--cecoce- 7
Hourly records-note variations----/*"
Shut-down check liste--eceeccaaaax v
Weekly check liste-ceccmccncacaaaa :
Work 10ad 10g-~=emeememcmcceaanead NA
Six month systems check----=seeeax L~ !Dates: (1)

(2)




Page 4

0K Comments
B. Records / REE
1. LOG bOOkS==-msecemcmmaacacanas Current book number 5
Other Stored
2. Recorder chart§e--eeececececes ? Stored: where and for how long
: Log N (?em?ent) ------------- Located:
. Evacuation alarms: number and ‘
D - V. /y‘“,,,,,g,.,. KW««LO’\
GDMN/\Q ‘ W A i
4. Evacuation procedures, drills-| 4~ m& e
5. Use of by-pass keys-----eeeexs A'\A A'“* * t-
Y | TR AN DD B A Nanrd
6. Key seCurity---e-eeecccccecans PP AT | 6 - (Y
General security---==---eece-- | oX F
Night use cf building--------- -1 Xm«rﬂ
7. SOP'S - Note any revisions----| - B v ( . , P fa-vll'»}k%
M 5 «Mﬂ\; FAAA uj
w&\oﬁp Vi, .;‘,,,)t(,‘-/m.\
8. Film badge, dosimeter--------- -
9. Night watchman record--------- OQM,%.&
C. Reactor Bay e
1. General condition of pool-----
2. General condition of storage-- ';
3. Use of cable trench----vccee-- o
4. Nitrogen diffuser---------eu--
5. Miscellaneous (List)-==eeeec-- o
D. Control ROOM-=cececcacaceccacaanan v
Lite s
List of current operators----c--e-- 7 Senior operators g }e/?z,
(~ /;A"“ J/O/VL
v Traa
E. Office (film badge rack, etc,)=---- 4
F. Counting ROOM-===cceccceececccacaan ¢ | Operators:
P v hile shiln
G. Rooms & Storage upstairs----------- gl e Jule  <lefic
""\ (.": 4/‘)/}’1,

'* (("\\'!\'k




Page 5

Comments
H. Stafrwell & pump area------ececacacoos -
1. Demineralizer system-----veecccecua- |
2. Outside air filters---eceececeecens v
I. Stairs and beam room-«-«-cecccccccunnan i
1. Thermal column---cescecccccccacccas v
2. Beam tube----sc-cceceacmnacacannaa :;
3. Fuel storage------ecececcccacacana-
4. Liquid & solid waste storage------- v
J. Health Physics
1. Sampie removale-ee-ceccccccacaccaan
2. SOP'S (list)ececcmmccccmncccccncaas sl_
3. Excursion or incident monitor------ T,
a. Film badge placemente-cccccncas
b. Other--ceccecccccccccccccccccann : §
4, ilm badge, dosimeter records------ ( ,.-i“'»
§e' Sscr cornrancienssoeninnses o MK }),j
b, Students----cceecccmccnccnnnan p P \ /413{
C. GUESES===ms=mrmmmomemomcoeanas O A p A Ly
d. Night watchman---cecccccccccanan h Q j’ f‘/\ d
5. Possible detection of fuel \ &x) i R -5
element rupture--------=-cececoeeas \ e
6. Radiation survey-----cececencccanan Dates: | ;~\JEL\“’
a. Periodic swipe test§--cceccaaaa ‘
b. Pool water---ecececccccciccanas
c. Inside air-cecececceccccccncncaeaa
d. Out:iide afr---ceccccecccccccaans
e. Neutron level (sub-criticale--- /
f. Misc. items (list)e-cccceccanan "
00 0
7. Emergency box (Physics Bldg.)~-=-=- {.43##"~"4~éi le;,%q»h

General comments:






N Power

Cieaned chass1s

1 vacuum




9

From 3X10~
be better than 4%.

to 3xlo~

13

the overall accuracy should

2. Additional Comments
D. Log N

1. Meter Reccraer Keithley Initial
100 LAY exgo=) (T
10 g s Cegr e
1 L e Z':,é)(/c""ﬂ: Az
0.1 2. 13 5 xrp”? Ce 075
.01 .0/~ I Yo T (Vs |
. 001 R 07 2 £  DOxin " Lt ®

) .0001 .20 A S el xin !’ g g o
Note: The r<tio of true-tu-observed régdlngs should be
between 0.7 and 1.4.
2. Additional Comments

5. Verification of Rod Drop Times

a. Rod § Rod Height

(1nch)
A
LA

2.4
: L ¥
| 44

Date performed

W W W IR IR I N i e [ |

w

b.

MAY 20 1957

Separation Time
(< 50 mgec)

_357-1'[‘)

Rod Drop Time
(< 600 msec at 24"

‘/':g-f.' T

S5C s

Al 9,8

L
KLl aiis

,.:'LL[ sl .&

‘j[ &' > Y

487 4, S

’7/ 9 ' i “2n

L e §

s
‘/'7(.’ £22.. .5

o
J/d /)11‘;

Director or Supervisor _g

(% Glen

Hel L
\S_/( .Jl._(._-
Preformed by ¢ s

P




6. Void Coefficient Dctermination NS ‘/
S R
a. Value of void coefficient -/F.éf’ X/o (lﬂ:’— - Ah‘,/K/cn-’
b. Calculation performed by . ri ﬁhgﬁh_
c. Date performed MAY 2 ; e . i Lok
d. Director or Supcrvisor ébuuv at ]
7. Temperature Coefficient Determination
s 1 -
a. Value of temperature coefficient - 0 & VK/K/0F
- Calculations performed by W
€. Date performed 3’/2(/?1
d. Director es—Supesuiscs- {l S'm
8. Rod speeds
* Time (Sec) 1. il 3§ o Reg. ;‘L L ’982
" " ’ f P C‘;’/_ y
0-24" r.” /u Z ¢‘4‘%.- /_ 04'7)2, ,j\ /—/n /._ /’—-’
(3) Additional Comment
vate FEB 41982 Performed By ¢ ¢ //‘4’:)_
9. Rod Indicator Calibration
Indicator Reading
Actual Height L. - & 18 & 1) Reg.
ln I / 1 i
6" & ‘ P
12" (2 /A 1A .
8" R / Y 1 % 1§
24" R S 2
10. Results of Annual Control Rod Inspection

e ——

A. Control Rod Number 1

e e e ——.




bate “LN%Z«%/ ) 91&

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

and discussed any problems and/or errors with the operating statf,

Director or Reactor Manager

(G Bon

-12-






¢c. Linear Pulse Amplifier
(1) Cleaned chassis
(2) Tested all vacuum tukes

“ 778 e 6
i

tube type

Replaced: tube #
/

(3) Additionil Comments

e A P

d. Scaler Timer

(1) Cleaned chassis

(2) Tested all vacuum tubes
tube #

v 3

Replaced:

@3

77077 AUG 16 1982

(3) Additional Comments

¢ / /1.2

e. Safety Amplifier

(1) Cleaned chassis

(2) Tested all vacuum tubes
tube #

v

Replaced:

tube type
LA AT 7
(7S
77 AUG 1 6 1982
tube type
P E




(3) Additiopal Comments
Vent
f. Area Radiation Monitor /(&’3 AUG ¢ e

(1) Cleaned chassis

————— -

(2) Tested all vacuum tubes

Replaced: tube # tube type

sy

(3) Additional Comments

1l sl w2l Sotl (U

g. Micro-Micro Ammeter C &z 5; .ﬂ&
(1) Cleaned chassis “
(2) Tested all vacuum tubes
Replaced: tube # tube type

A

for*

(3) Additional Comments

h. Fission Preamp (/27’&35
«?2&1 Z

(1) Cleaned chassis and inspected

AUG

(2) Additional Comments



i. Public Address System (/j; / am
(1) Cleaned chassis
(2) Tested all vacuum tubes
Replaced: tube # tube type

Y,

(3) Additional Comments )
//,-./éz/za/ L it _g%(/ J—ZZ

j. Log Count Rate Recorder ¢ ';éiz‘g
(1) Cleaned chassis ('*",C/Z.‘;’Au“
(2) Tested all vacuum tubes
Replaced: tube # tube type

,///7,,,4,

(3) Additional Comments
7/ ?
“/9461.;t
) ‘_2.'1"
k. Linear Recorder i éé?ﬁéAUh

(1) Cleaned chassis 47 5
(2) Tested all vacuum tubes

Replaced: tube # tube type

Vs
Ve ns

(3) Additional Comments

8 |
i

/
V| et wilfes

e

iy



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

Replaced: tube #

: 7/@;%

(3) Additional Comments

VJert
m. Log N Recorder
(1) Cleaned chassis

(2) Tested all vacuum tubes
Replaced: tube #

tube type

]/M”“&

(3) Additjonal Comments

//m{

n. PAT 60
(1} Cleaned chassis
(2) Tested all vacuum tubes
Replaced: tube #

tube type

/72/4' ;
/ii’ vr:’:'é AUL 1 1982



(3) Additional Comments

/ ¢rik

0. Regulated Power Supply
(1) Cleaned chassis
(2) Tested all vacuum tubes
Replaced: tube # tube type

(3} Additicnal Comments _ . e ,;.'4/<
/f? ,;4&/4(%/// jc.aé_/g/)//f',e

/,l/' &
.’ A ;

p. Conductivity Brigge
(1) Cleaned chassis
(2) Tested all vacuum tubes
Replaced: tube # tube type

q. Safety Amp Preamp
(1) Cleaned chassis
(2) Tested all vacuum tubes

Replaced: tube # tube type

7. 74// =

(3) Additional Comments

/

277
/’/;/a'{ -6-

7

Alyr  RUG 16 1982

Z é/:‘ AUG 11 1um2



2. Relay Test OO0 001882

al
b.

3. Detector

a.

Console relays tested and replaced as per SOP 815 ,{/é?
Additional Comments

Resistance

Safety #1 Value
(1) Sienal to ground Z ‘x “)” (- //i)"
(¢) Posgitive to cround B. X0 :7( f g

(3) Additional Comments

Safety $2 Value Initial
(1) Signal to ground T 4 7///(3
(2) Positive to ground S IWip” (Vesit S

(3) Acdditional Comments

Log N

(1) Signal to ground s x0° ¢ e i2s
(2) Positive to ground TAXNL e el
(3) Negative to ground A LYre” (o‘//'/>3
(4) Additional Comments

Linear

(1) Signal to ground /70’ C “‘//Z-)
(2) Positive-to ground 3.4};’1/0 il = (4/4 L
(3) Negative to ground J s ¥Yr¢ (tfe/ o

(4) Additional Comments

4. Calibration Checks

Note: Any instrument found to be out of calibration should be

realignea in accordance with its technical manual.




A.

Temperature Recorder

1. Reading #

Note:
2+ 53

T.og Co
1. Pu

1

w N

w N -

Thermometer

80°F
80°F
80°cr
140°F
140°F
140°F

All readings should be ¥ 1op

5°F Interlock

unt Rate Channel
lse Generator*

10

100

1000

10,000

Note:

Trip Point

Recorder

e £

b
s
<

54 A

SEF

/Y2 F

142"~

(%A

L35
Meter Recorder
S /0
LAC /30
A2 - P20
[ 3020 [@00

:1,///:‘)
e :1':,.?

/e

All readings should give .7 to 1.4 ratio of truc-to

observed readings.

2. Additional Comments

Linear

1. Keithley Meter Recorder
6.66X10°° /£ 24 .
2.0x107° 9 , 7.y
6.66x10™° L 20 (L2
2.0x10°° 72, W2
6.66x10"7 4 O /0 /7
2.0x10”7 A.0 Y
6.66x10°% _,/ ./ 100
2.0x107° 7 55- [0/
6.66X10"° /[ [/ [
2.0x10"°? 2.0 NI N4
6.66x10"20_ , / / 99
2.0x10710 7 p /40

Note: From 10 ° to 10~ °

the overall accuracy should be better
than 2% of full scale.

-



Pl
e

Py 227 3

S A‘, /7’ 3 /./If711"‘-t""-“*ll' ,VL."'—" F o (v rvz o <I(<

Linear

1. Keithley Meter Recorder
6.66X10°° 4./ ) /00
2.0x1077 4. 0 2 oz S O
6.66x10°° £ @ /2/
2.0x107 i. 0 7y,
6.66410"7 £ £ - /)
2.0x10"7 2.2 Y-y
6.66x10°% . 00
2.0x10"8 7 O 07
6.66x10"° £ 7 [0d
2.0x107° A . yy
6.66x10720 £ 4/ /0 4/
2.0x10710 2 5 9 P

Note: From 10°° to 10 ° 11

the overall accuracy should be better
than 2% of full scale.



D.

5‘

a.

b.

-9

From 3X10 to 3X10
be better than 4%.
3 Addltional Comments

//

«13

it

Log N

l. Meter Recorder Keithley
100 y7.x. Lo
10 7 o/ xrd ”
1 8.% o 2 xw "
0.1 D,/ (5‘1'1!/0 ~£
.01 ™ 0.2/ -7
. 001 2. .00/ Zaxul’™
.0001 0.000 / B VT

Note:

between 0.7 and 1.4.

2. Additional Corments

Verification of Rod Drop Times

Rod # Rod Height

(inch)
é
1L

/B
-
£
LA
/B
&5
(]
LA
/8
Y

Date performed

W W W NN N [N = e e

w

'2/(301/5’"

Separaticn Time
(< 50 msec)

the overall accuracy should

_S M /?é.’ 4 ﬁb—cc»/,(,jg ldd ({tgfd C(

Initial AUL il

e 3
/?c//l,r £
("ZZZB

1)
(/‘)‘

c"l.z ’,_Il ;

The ratio of true-to-observed readings should be

Rod Drop Time
(< 600 msec at 24"

19.25 280
2¢0

f 2

£ “Z3c
320 2 7¢
253

“y '7\-\

& wid
2 3.8 2 €5
2°7

b 4%,

. (r"

. Pheformed by

Director oz Superviser

(0.9 &hie

W/ g




10.

Bl e h e - - ™ - il + o o ——— P—

Void Coefficient Determination
-7
a. Value of vecid coefficient —13,74 X0 ¥ AK/K/cm3
b. Calculation performed by dzw i —5_,1,:‘,/
¢c. Date performed /J.o /zg
d. Director esSupervisor @ g @a{\:)«»
Temperature Coefficient Determination
- S‘
a. Va.iue of temperature coefficient - 29 x)0 $ AK/K/°F
b. Calculations performed by H‘k{/{‘b;ré
c. Date performed /2/7/5’/_' &
d. Director er-Superviser @}Zj{bw
Rod Speeds
Time (Sec) 1I. IX, 3 & Reg.
0-24" 240 d39.2 298.4 0.8
(3) Additional Comment
pate SEP ?13 w8z Performed By é” «g
Rod Indicator Calibration
Indicator Reading
Actual Height L. II. III. Regq. SEP 23 1942
1' / 4 _/ ' / i / s . /&”K
6" E Vid E/l : s ‘ a4
12. ,-. V4 :Z Yy jé” ' /zu
18" /f’/ /k/' /e.r /[:,,
24" a4 e 24" A5
Results of Annual Control Rod Inspection

A. Control Rod Number 1
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11.b Control Rod Number 2 , /- e
4 /." LB :,"' -
79/" 4 /’I*‘ /& ’”l// opr Qhriihel « y
/:n./% n 5 /A'{ i// mpy (atrg,. f;«/ “//% Bl R ‘_,,/ p “-%
L 297 > //Jr /(:l/ fé‘” S -4& g
C /’.;»IJ’.’.‘( & 7’7 i [ (‘ 7/ //7(.4( Z /‘_ ;{ 1.2 M S
bl L PR Cp? T

d.{;"'(' - ) ”:’/.') m’7'ﬁﬂ N //;1{_-/_(Zi . 0/
v

&
v

ll.¢c Control Rod Nmnber 3

i /
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d.

Date Performed 74«(/ D JAf7
e. Director orSupeswisor @ 7. Kalon




Date ”g»’a.. S22 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 Reactor Manager

R2 &
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a.

b.

Semi Annual Check lList

Late Commenced

JAN 11 1993

Date Completed

Total Hours on Hour Meter _ S 4 Yool

1. Vacuum Tube Test and Clean Chassis

Log N Power Supply
(1) Cleaned chassis
(2) Testea all vacuum tubes

Replaced: tube # tube type
L& SES/
U4 24 S/
y N S¢S/
. 7 Sé S/
- S¢S

(3) Additional Comments
None

Linear Power Supply
(1) Cleaned chassis
(2) Tested all wvacuum tubes

Replaced: tube # tube type
y A Sé5/
A-__M Y S 5/

(3) Additional Comments

Initial

z
feanrl Z

G R 9
[ S S S

(i 3
y 7 .7 ’[?

1093

I

o

L



€. Linear Pulse Amplifier
(l) Cleaned chassis
(2) Tested all vacuum tubes

Replaced: tube #
2 d
- a0 _
-t ST
"

(3) Additional Comments
MNone

d. Scaler Timer
(1) Cleaned chassis
(2) Tested all vacuum tubes

Replaced: tube #

Morn <.

(3) Additional Commants

e. Safety Amplifier

(1) Cleaned chassis

(2) Tested all vacuum tubes
tube #

Lt

Replaced:

tube type
g s 7 f “,’ \9183
Empidoglont, S50 3
¢ - i
tube type
{ r / 7
£ 4 1983
of 7 4 ’v JA“ \
tube type

Tk
Ny

xlwfjgk s 13




(3) Additional Comments

f. Area Radiation Monitor
(1) Cleaned chassis
(2) Tested all vacuum tubes

Replaced: tube # tube type
o
k"{"\‘\‘-‘ = \\ ;'\J‘(\‘\'\
"(\ ; .)'Q\l(’ —
(3) Additional Comments
g. Micro-Micro Ammeter
(1) Cleaned chassis
(2) Tested all vacuum tubes
Replaced: tube ¢ tube type
2. ' 2e €

(3) Additional Comments

h. Fission Preamp

(1) Cleaned chassis and inspected

(2) Additional Comments




i.

Public Address System

(1) Cleaned chassis

(2) Tested all vacuum tubes

Replaced:

¥ () “caé BRI

j.

k.

AN < A\

(3) Additional Comments

Log Count Rate Recorder

(1) Cleaned chassis

(2) Tested all vacuum tubes

Replaced:

(3) Additional Comments

Linear Recorder

(1) Cleaned chassis

(2) Tested all
Replaced:

tube # tube type
tube # tube type
/4/[ ",’(;
vacuum tubes
tube # tube type
ra ‘-/L' i

(3) Additional Comments



1. Period Recorder
(1) Cleaned chassis
(2) Tested all vacuum tubes

Replaced: tube # tube type
/Zéﬁcl‘
(3) Additional Comments
m. Log N Recorder
(1) Cleaned chassis
(2) Tested all vacu.m tubes
Replaced: tube # tube type
'//"J;")L(
(3) Additional Comments
n. PAT 60
(1) Cleaned chassis
(2) Tested all vacuum tubes
Replaced: tube # tube type
i Ve
1/ j ). ¥ 2

VA

s 5’3



(3) Additional Comments

0. Regulated Power Supply

5 Lo el
/‘ s l.\ A
(1) Cleaned chassis .
(2) Tested all vacuum tubes
Replaced: tube # tube type
a T o
(3) Additional Comments
p. Conductivity Brigge s J 1983
e ———— A
(1) Cleaned chassis K
(2) Tested all vacuum tubes
Replaced: tube # tube type
; ‘...3 L - ™ | '/': g
4 A }\
g. Safety Amp Preamp
(1) Cleaned chassis __6; JAN 1983
(2) Tested all vacuum tubes L

Replaced: tube #

/ /‘." )'~5:
e

>

tube type

(3) Additional Comments

b=



2. Relay Test

JAN 2 L 12383

a. Console relays tested and replaced as per SOP 815 / .
b. Additional Comments
1{747/-3‘: ‘A /1(7’. }\‘1‘ 7 ”/

3. Detector Resistance

. I
s $1
a. Safety #1 Value 171k
(1) Signal to ground 4[}?*’/~'/; //‘/2" 5
(2) Positive to ground Ly g™ * o g8

(3) Additional Comments

b. Safety #2 Value Initial
(1) Signal to ground /¢ ¥ /o (<)
(2) Positive to ground & W e ¢ E/QZLf

(3) Additional Comments

¢c. Log N .
(1) Signal to ground 2R - L
(2) Positive to grcund S 770 i
(3) Negative to ground 2. 21Kz i P A

(4) Additional Comments

d. Linear

(1) Signal to ground W 7 2k P ;l’i’

(2) Positive to ground R PP i E o
! s 3 . Vi

(3) Negative to ground DT> ¥y i D

(4) Additional Comments

4. Calibration Checks
Note: Any instrument found to be out of calibration should be
realigned in accordance with its technical manual.



A.

Temperature Recorder

1. Reading # Thermometer Recorder
1 80°F
2 80°F
3 80°F
1 140°F
2 140°F
3 140°F

Note: All readings should be ¥ 10p
2. 135°F Interlock Trip Point Initial

Log Count Rate Channel

1. Pulse Generator* Meter Recorder Initia ’
10 4O 5 '
100 180 7 Ly ""/j ’ JAN 3
1000 /‘,'"t’-,(,' 4/.'-.’, L. _‘I/j"" y

10,000 10000 . L5453

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

observed readings.

2. Additional Comments (7, awd o, , s,/ . bad
138 2, Canlosed, P, ol wds Subsluley. Ol s o
Linear o "v/" e rage vu.,g
1. Keithley Meter Recorder Initial
-5 _ Pl rond
6-66)(10 d/(‘/, / A /; ‘ Vi g
- NSy & L X sssiitilitilesd.
Z.0%10°7 2.0 Lo “ P
-6 1 . ,
6.66X10 [ e S/ T 4
2. 0X10_6 .;{ { j/qu/. g __.._‘_‘__‘ 4 ‘\.
6.66x10°7 /7 Y L
2.0x10"7 7 5 e Fper 3
-8 7
6.66X10 X ;e I AT B
2.0x10°% 2. / Y by
-9 ’ i o 1
6.66X10 £. 42 /) /
-9 b e
2.0Xx10 /. e P 5
-10 - a4 ‘
6.66X10 2 F g < Jo rrr2
-10 - 4 ) : b s
2.0)(10 /‘ 'j’L' 1‘ X . . : $

Note: From 10™° to 10~ ° the overall accuracy should be better

than 2% of full scale.
-

10
199J



From 3X10™° to 3X10

be better than 4%.

-13

the overall accuracy should

2. Additional Comments
D. Log N

1. Meter Recorder Keithley Initial
100 42O T | ')
10 e £ 5 & ‘
1 / ﬁéjflwfv ' u"’
0.1 3./ Q)’JL.W:‘;_J:{ , 7
.01 & ot 5 X/ k]
.001 D20 2L X i il "
.0001 ) . s o 1454

Note: The ratio of true-to-observed readings should be

between 0.7 and 1.4.
2., Additicnal Comments

5. Verification of Rod Drop Times
a. Rod # Rod Height
(inch)
1
1
1
1
2
2
2
2
3
3
3
3
b. Date performed

Separation Time
(< 50 msec)

Rod Drop Time
(< 600 msec at 24"

Preformed by

Director or Supervisor




10.

Void Coefficient Determination

a. Value of void coefficient [ AK/K/cm3
b. Calculation performed by

c. Date performed

d. Director or Supervisor

Temperature Coefficient Determination

a. Value of temperature coefficient % AK/K/°F
b. Calculations performed by
c. Date performed

d. Director or Supervisor

Rod Speeds
Time (Sec) I. o i 3 & Reg.

0-24"

(3) Additional Comment

Date Performed By

Rod Indicator Calibration

Indicator Reading
Actual Height k. 4 o4 III. Reg.

2% 7 /4 %
" / b il VA
6" Z & y/ &
12" LX./ LA LA /A
18" 1K K L LK
24" H e 24 7Y

Results of Annual Control Rod Inspection

A. Control Rod Number 1



11.b Control Rod Number 2

ll.c¢ Control Rod Number 3

d. Date Performed

€. Director or Supervisor

-11-



Date 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 Reactor Manager

*1 2~
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD GPERATING PROCEDURES

$.8:P:8 =~

REVISED: Feb, 24, 1982 |PAGE | OF |

TITLE: cOhtrolled Copies

1. Control room at UMRR
2. Foyer (outer office)

at UMRR

3. Radiaticn Safety Officer, room 114,
Nuclear Eng'neering Building

WRITTEN BY: Alpert E. Bolon APPROVED BY: m’(ﬁ?ﬁ’ 2] (7[7(%




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

§$.0.P.:

REVISED: 12-30-82

TITLE: Index

SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOP
SOoP
SOP

SOP
SOP
Sop
SOP
SOP
SOP
SOP
SOP

Sop
SOP
SOP
SOpP
SOP
SOP
SOP

SOP
SOP

SOP 100-199 Routine Reactor Operations

101 General Operational Procedures

102 start Up Checkout Procedure

103 Routine Startup Procedures

104 Hourly Log and Uperational Data

105 Shutdown Checkout Procedures and Checklist

106 Critical Experiment Procedures

107 Routine Stable Operational Procedures

108 Routine Reactor Shutdown Procedures

109 Determination of Control Rod Worths by the Rod Drop Method
110 Calibration of Control Rods by Positive Period Method
111 Bridge Movement Procedure

112 Fuel Management

113 Beam Hole Facility

114 Thermal Column Facility

115 Core Element Identification and Display System

200-299 Facility Operations

201 Procedure for Building Maintenance
202 Analyzer Check List

203 Supporting Facilities

204 Regeneration Procedure

205 Routine Maintenance Check List

206 Daily Facility Check List

207 Fuel Handling

208 Reactor Security

300-399 sSpecial Operations

301 Pool Water System

302 Inspection of Control Rods

303 Void Coefficient Determination

304 Temperature Coefficient Determination

305 Operation Without Magnet Contact Light
206 Estimation of Reactivity "for Experiments"
307 Rod Drop Tima

401-499 Radioactive Wastes

401 General Criteria for Handling Raliocactive Wastes
402 Liquid & Solid Waste Handling Procedures

WRITTEN BY: DRC od2C_ APPROVED BY: @2@3(,.,,




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

S.0.P.: REVISED: 12-30-82 PAGE 2 or 3

TITLE : Index

SOP 500-599 Emergency Procedures

SOP 501 Emergency Procedures for Reactor Building Evacuation

SOF 502 Emergency Procedures for a Notification of Unusual
Events.

SOP 503 Emergency Procedures for an Alert

SOP 504 Emergency Procedures for a Site Area Emergency

SOP 505 Emevgency Procedures for Enhanced Reactor Security

SOP 506 Emergency Procedures for a Bomb Threat

SOP 600-699 Radiation Protection

SOP 601 Decontamination Procedures
SOP 602 Handling Injured in Radiation Accidents
SOP 603 Guidance for Emergency Exposures
SOP 604 Release of Radioactive Materials
SOP 605 Entry to High Radiation Area
SOP 7C0-799 Reactor Utilization Forms

SOP 701 Request for Reactor Projects

SOP 702 Request for Individual Irradiation
SOP 703 Reactor Use Form

SOP 704 Reactor Use Information

SOP B00-899 Reactor Instrumentation

SOP 800 Procedure for Semi-Annual Checks

SOP 801 Log Count Rate Channel

SOP 802 Linear Channel

SOP 803 P.A.T. 60

SOP 804 Log N and Period Channel

SOP 805 Safety Amplifier

SOP 806 Radiation Area Monitoring System

SOP 807 RAMS (Neutrons)

SOP 808 Temperature Recorder

SOP 809 Semi Annual Check List

SCOP Bl0 Weekly Check

SOP 811 Weekly Check List

SOP 812 Calibration Check of Log Count Rate Systems

SO® 813 Semi-Annual Calibration of Lcg N and Period Channel
B001-0164C

SOP 814 Automatic Control System - L and N Series 60 P.A.T.
Control Unit

WRITTEN BY:  pRc AJPC approven By: (.9 Bslon




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPCRATING PROCEDURES

$.0.P.12

REVISED; 12-30-82 PAGL 3 OF 3

TITLE : Index

SOP 815 Relay Tests

SOP 816 Power Calibration
S0P 817 Fire Alarm System
SOP 818 Functional Test of Security System

WRITTEN BY: DRC d)C

APPROVED BY: ag?}e\'x




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

$.0.P.: 100 REVISED: 12-30-82 PAGE ; OF ,

TITLE: PpPreamble

Only two copies of the SOP's are to be considered control copies.
The controlled copies shall contain all approved procedures and will
incoporate new or changed procedures immediately after they are approved.
These controlled copies shall be retained in the office reception
(Reactor Manager's Copy) and in the Control Room (Control Room Copy). All
other copies of SOP's are to be considered complimentary only and shall not
be used for any facility evolutions.

The Standard Operating Procedures provide written instructions for
the routine and emergency operation of the Nuclear Reactor Facility.
These procedures give the standard approved methods for carrying out each
operation at the facility. For reference purposes, the SOP's are divided
into the following sections by numbers

100 - 199 Routine Reactor Operation

200 - 299 Routine Facility Operation
300 - 399 Special Operations

400 - 499 Radioactive Wastes

500 - 599 Emergency Procedures

600 - 699 Radiation Protection

700 - 799 Reactor Utilization Forms

800 - 899 Reactor Instrumentation

If a situation arises which is noc covered by one of the SOP's a new
SOP shall be written and then approved by the Director of the Facility. Ifa
situation arises where time does not permit the above procedure to be
written, consult SOP 10l1.16 for changes in procedure.

The SCP's shall be reviewed periodically. The frequency of review
shall be such that each SOP is reviewed once each year. The reviews will
be made by either the RO's, SO's, RM or RD, and any recommendations for
changes shall be discussed with the Reactor Manager. 1If, in turn, changes
need to be made, a new SOP shall be written and approved through proper
channels.

The distribution of the complimentary copies of the SOP's shall be
at the discretion of the Reactor Manager. A listing of these individuals
issued complimentary copies shall be maintained in the Reactor Manager's
copy of the SOP's (front page).

Page 38, Section C, Paragraph 2 of the Hazards Summary Report states
"The Director (of the Reactor Facility)will have the primary respon-

WRITTEN BY:  yop /ol APPROVED BY: (}ﬁ@%




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

$.0.P.: 100 REVISED: 12-30-82 PAGE 2 OF 2

TITLE: Preamble

sibility of over-seeing all reactor activities. He shall make the final
decisions relating to utilization of reactor time, feasibility of exper-
iments, and operational procedures."

Therefore the Facility Director shall have the final authority to
approve and put into service any Standard Operating Procedure.

WRITTEN BY: yor 77/7 APPROVED BY: QQ%&M
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| S§.0.P,: 101 REVISED: 12-30-82 paGE 1l orF 3
TITLE: General Operational Procedures

UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

l.

No one except a licensed operator may manipulate the reactor '

controls. The only exception will be persons who operate the reactor

for educational purposes, when a licensed O perator or Senior Operator
is present at the console. Changes in power level will be under the
direct supervision of a Senior Operator. 5
Loading or unloading of the fuel elements in the core will be done
only under the direct supervision of a Senior Operator, with a |
minimum of another licensed pperator, and one other person present.
This will be enforced by keeping the fuel element handling tools ;
locked in place with the only keys in the possession of the Senior f
Operator on Duty. i
In loading any configuration change of more than one element, or fol-
lowing any significant change of (A®> 0.2%) in nearby experimental

equipment or 2xperiments, the reactor will be brought to criticality

by means of a critical experiment under the direct supervision of a |
Senior Operator. I
No individual experiment worth more than 0.7% in reactivity will be
installed in the reactor, no single moveable experiment worth more
than 0.4% will be installed in the reactor, and the worth of all
moveable experiments shall be no greater than 0.6% reactivity. [
Following the loading of a core configuration previously logged, thei
approach to critical will be made under the direction of a Senior !
Operator but need not be done by means of a critical experiment. |
The system for designating a loading will be as follows: any chanqef
in fuel of a critical mass will be designated by a number. Any |
change in reflector will be designated by a letter following the
number of a particular core loading. Loading diagrams of each core |
shall be inserted in the proper log book of core loadings, and a
core data sheet filled out for each core. A loading will not be
designated by a new number ogvletter unless the reactor is taken

1 2 (D
writTen Bv: DRC A JC | APPROVED BY: (l g'\;,D\_\
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UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR RFACTOR

_S.0.P.: 101 REVISED: 12-30-82 PAGE 2 OF 3
TITLE: General Operational Procedures

STANDARD OPERATING PROCEDURES

7.

10.

11.

12

[ 13,

14,

15.

critical.
The reactor will be operated with the minimum amount of excess

reactivity necessary to fulfill operational requirements, and those

e —————————— i A —

requirements will be at the discretion of the Senior Operator on
Duty. !
Personnel in the Reactor Building will be informed over the public
address system about changes made to the reactor status. This |
includes startups, power changes and Shutdowns.
All reactor operational personnel are responsible for entering in ?
the appropriate log book any work on or around the reactor or reactor
components important enough to justify a record for future reference.;
All personnel are responsible for notifying the Senior Operator on
Duty of any work being done.

Radicactive samples or sources will be removed from the core or
thermal column only under the direction of a Senior Operator. He
will in turn seek Health Physics assistance if he deems it necessary. |
The bridge monitor may be switched to by pass the alarm system when ;
samples are removed under carefu) survey, alL the discretion of the :
Senior Operator on Duty. i
Log books will be kept in the control room safe, except the one cur=- i
rently in use, which may be kept on the console. If the books are
removed from the control room, permission must be granted by the !
Reactor Manager. Any books removed shall be returned as soon as

possible.

areas, and kept on file for at least the minimum required time. Log

3

|
Comp leted recorder chart paper will be dated and filed in designated

|

|

N charts are to be kept as a permanent record.

All changes in Core #ode (T or W) will be noted in the permanent log
bock, including date and time.

The use of any interlock by pass key requires a permanent log ercry

WR

T
-

1 ) o
TTEN BY: DRC ;()(( | APPROVED BY: _J)l ._Z__.E?)'/J‘A,




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

§.0.p.: 101 REVISED: 12-30-82 PAGE 3 OF 3

TITLE: General Operational Procedures

for insertion and removal. This log entry shall include date and

time.

?6. A temporary change to the SOP'S may be made with the consent of two
licensed Operators, one being a licensed Senior Operator. This

change shall be submitted within ten working days to the Reactor

Director for Approval or Revision.

WRITTEN BY: DRC a&’( APPROVED BY: () & @op.f:rn




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

§.0.P.

103

PAGE 1

REVISED: 12-.30-82 OF 4

TITLE:

Reactor Start Up Procedure

A.

Purpose Tc insure a safe and consistent method for starting up the
The

reactor from a clean or high residuel condition.
reactor will be considered clean if shutdown for more than
52 hours. The reactor will also be considered clean if
power levels within the past 52 hours have not exceeded

20kW for 1.0 hour or it's equivalence.

Precautions, Prerequisites, Limitations

1.

s

SOP 102 shall have been completed and approved by the SRO on
Duty prior to c¢ommencing reactor startup.

The SRO on Duty shall remain in the control room (audible and
visual contact with console operator) during startup, power-
change and shutdown of the reactor.

There will be at least two, but n: more than nine people in the
control room during reactor startup, power change or shutdown.
When the reactor is in a stable condition there shall be no
more than nine people in the control room at an time. One of
these individuals shall hold a valid Operators license or
Senior license.

The console operator (licensed RO or student under supervision
of SRO) shall control all reactivity changes to the reactor by
direct manipulation of the controls or by directing the ma-
nipulation of experiments being conducted at the facility.
Only a licensed Senior Reactor Operator may terminate the
action of automatic reactor controls. If a scram; rundown or
rod withdrawal prohibit occurs with & licensed Operator or
student at the control, the permission to terminate the

automatic control or a restart of the reactor can only be

authorized by a licensed Senior Reactor Operator.

Nitrogen diffuser operation ie required for reactor power

greater than 20 kilowatts. This requirement is at the

WRITTEN BY:  yo A4/

appROVED BY: () 7 Qb{;,“




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

S$.0.P.: 103 REVISED: 12-30-82

TITLE: Reactor Start Up Procedure

discretion of the Senior Operator on Duty and may be suspended
for special tests, experiments or equipment checks. The reactor
bridge radiation levels shall not be allowed to equal or exceed
30 mr/hr.

Building exaust fan operation is required for reactor power
level of 200 kilowatts or wheun the constant air monitor recorder

reaches a value of 500 counts/minute. Exhaust fan operation

should continue after the reactor is shutdown until a less than |

500 counts/minute reading is obtained or until the reactor
building is secured at the end of the day. See SOP 505 for

securing the reactor building.

C. Procedures

1. Clean core, shim rods at 6 inches and neutron source installed.

1. While observing the log count rate recorder for any un-
expected increase, withdraw all shim rods to shim range.
Do not exceed an rod position indicator value of 12.5 in-
ches. The shim range indication lights (yellow-below
rod position indicator for each shim rods) will come on
between 12.0 and 12.5 inches.

2. While observing the log count rate recorder for any un-
expected increase, withdraw the regulating rod to 15.0
inches. Note the increase in counts per second on the log
count rate recorder.

3. While observing the log count rate recorder withdraw the
shim rods an additional 1.0 inch. The console operator
should not obtain a slope of less than 1.0 (angle of less
than 45° from herizontal) during or after rod withdrawal.

4. Monitor the value on the linear recorder. If the reading

reaches 80% of selected scale, change the range selector

WRITTEN BY: KGL Z/gl/ APPROVED BY: | ﬂ (: e;ﬂ'}r -




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

§.0.P.: 103

REVISED: 12-30-82 PAGE 3 OF 4

TITLE: Reactor Start Up Procedure

10.

switch one position counter clockwise (up scale).
Continue steps 3 and 4 until a shim rod height of 18.0
inches is obtained. Pause for a short amount of time be-

tween each 1.0 inch withdrawal, (approximately 5 seconds).

While observing the log count rate recorder withdraw the
shim rod an additional 0.25 inches. The console operator
should not obtain a slope of less than 1.0 (angle of less
than 45° from horizontal) during or after rod withdrawal.
Continue steps 4 and 7 until the reactor goes critical.
Pause for a short amount of time between each 0.25 inch
withdrawal. When the log count rate recorder shows a
steady constant increase in value without shim rod with-

drawal is an indication that the reactor is critical.

Observe the log n recorder and the period recorder for
indicaticn that they are within their operating range.

The period recorder will indicate a period of less than
infinity () and there will be an increasing pcwer level
indication on the log n recorder (vertircal line).

When the log count rate recorder reaches full scale (104)
withdraw the fission chamber untii an log count rate re-
corder reading of 102 is obtained. Prior to withdrawal of
the fission chamber the operator shall have indication of
reactor power on the linear and log n recorders.

Establish a reactor period as requested by the Senior

Operator on Duty, (or approximately 50 seconds) and continue

the reactor power increase to the desired power level on

WRITTEN BY: KGL W

7 63 p
APPROVED BY: &\ Bk aea,




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURF3

§.0.P.: 103
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TITLE: Reactor Start Up Procedure

11.

12,

i3.

14.
15,

16.

! iy 4

18.

*

the linear range selector.
When the linear recorder reaches approximately 98% a
"green" Auto Permit light will come on. This will allow
the regulating rod to be placed in Automatic Control (signal
from linear recorder). When the auto permit light occurs,
insert the shim rods in "bumps" until the period recorder
indicates a reactor period of approximately 400 seconds.
Allcw reactor power to increase to 10l1% on the linear
recorder and place the regulating rod in automatic control.
This is done by placing the "Manual Auto" switch (below the
auto permit light) in the auto position. When the "Auto"
light comes on release the switch (return tc neutral).
Insure that the regulating rod momentarily inserts (white
light) and is satisfactorily controlling reactor power at
the intended ;;tpoint (red pointer on linear recorder).
Reset the Manual Operations Annunciator.
Record the time from the console clock in the Hourly Log
(time at power).
Inform personnel of the reactor power level on the building
public address system. "The reactor is at a power level of
watts or kilowatts".
Position the fission chamber to achieve a log count rate
recorder indication of 102 (mid scale).
Complete Hourly Logs in accordance with SOP 104.
*Note: This step assumes a&n auto setpoint at 100% of
linear recorder, for values other than 100% the
shim rod insertion should occur at ~2% of setpoint

and "auto" selected at +1% of setpoint.
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TITLE : Hourly Log and Operational Data

A. Purpose

To provide for reccrds of all phases of facility operation and major
maintenance. Any work affecting the reactor, its operation and
specific use during operation must be clearly and legibly described in

INK in the Permanent Log. Hourly Logs will detail specific instrument

readings for repetition of experiments or training.

B. Precautions, Limitations and Frequency
1. General

1. All log entries are to be made in INK with times recorded from
the console clock. (Black ink is preferred.)

2. The operator shall not make entries to logs when the reactor
is critical and in "Manual Operation". Obtain another

‘ individual to record log readings.

3. The Senior Operator on Dut, is responsible for all operational
logs. Request his assistance if in doubt about log entries.

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

5. The Senior Operator on Duty will report any abnormal con-
ditions, entered in the nperational logs to the Reactor
Manager.

C. Proccedure
1. Hourly Operating Log Entries

1. The hourly log sheet will be dated and each operator (student,
trainee, etc.) will place their name in appropriate spaces
provided.

2. Another (or new) hourly log sheet will be started only when alH
available columns have been filled during the current day of
operation, (i.e. a new hourly log is not required for each
startup checklist SOp 102).
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TITLE : Hourly Log and Operational Data

3. The reactor will be at a stable power level with the Reg Rod

in "Auto" or the reactor is at a stable power level, the Reg

Rod is in "Manual" and an operator assistant is available to

record log entries (see SOP 102 or 103 for other conditions

prior to log entries.)

4. The following procedure steps correspond to the numbered steps
on form SCP 104.

1.
2.
.

® N O v

10.

11.

12.

13.

14.

Time from console clock, based upon 24 hour time.

Operator at the controls, initials.

Reactor power as shown on the Linear Recorder in kilowatts
or watts,

Linear level recorder reading in percent of present
selected scale.

Linear Level Amplifier Selector Switch value in amps.

Reg Rod in "Auto" yes or no.

Log N Recorder reading in kilowatts.

Shim Rod #1 Rod Position Indicator Reading to four places
(ie. 24.15).

Same as Step 8 for Shim Rod #2.

Same as Step 8 for Shim Rod #3 .,

Reg Rod--Rod Position indicator reading to three places
(ie. 12.5).

Check Radiation Area Monitors (Reactor Bridge, Demineral-
zer and Beam Room) for approximately the same values ob-
served during completion of startup checklist (SOP 102).
Check Magnet Currents for approximately the same values
observed (and recorded) during completion of the startup
checklist (SOP 102),

Reactcr Power Level indicated on the #1 Power Range Meters

in percent. This meter corresponds to 200 kilowatts at

WRITTEN BY: o /7775 APPROVED BY: Q"’ \%7_*?0\\




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

S,0,P.: 104
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FLITLE : Hourly Log and Operational Data

15.
16.

17,

18,

19.

2, Permanent Log Entries

100%.

Same as Step 14 for #2 Power Range Meter.
Record the time at which a :=table power level was obtained
in the Permanent Log. Other entries to the Permanent Log
such as semples being irradiated, etc. should also be
made at this time. (See section 2 of SOP 104).

Record the Reactor Bridge Radiation Area Monitor value in
millirems per hour.

Record the Reactor Inlet Temperature as c¢isplayed on the
Pool Water Temperature Recorder.

Project or Class Number for which the reactor is being
utilized .

Core Loading Number as given to you by the Senior Reactor
Operatcr on Duty.

|

JUN 10 195,
OB3( __ Started Check Out
_ 1135 ___ Rods at 6 Inches A/E 306
423 __ Reactor at 180.0 kw | 1/m pior,

All entries in the permanent log shall be preceeded by the
date (use date stamp).

During completion o7 the Startup Checklist SOP 102 use

the -check out stamp and complete values as they become
available. To the right of this stamp indicate the class

or project numbe:. The nature of the experiment should

also be shown. See example below:

7 rs N 2 (2.0
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TITLE : Hourly Log and Operational Data

Note on previous example that Reactor Power is recorded in
kilowatts.

3. Reactor power changes are made in accordance with the SOP

103 and entries are made prior to the start of a power
change and at the new stable power level (stable power
level entry made during f:iep l€ of hourly log entries).
The exampls below indicates permanent log entries

for a power change including shutdown of the reactor.
10:28 Started to 600W

10:30 Reactor at 600w

10:35 Reactor Shutdown

4. The Sample-Experiment Stamp is used to indicate the irrad-
iation of a sample as a permanent log entry. This stamp
will be used to indicate the production of by-product

material. The example below indicates the use of this

stamp.
i ]
TR UL — Ty ]
SANPLES, EXPRRIMENTS i
| Pacility, Exrorimeanter «nd Start Time Stop Tiue Tatal |
" Position BExperimens This Date ™is Da v Time ‘
CT7 (O NE39B AR |40 1830 2w

Note: Number in ( ) indicate the number of samples.

‘ -
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[TITLE : Hourly Log and Operational Dita

3.

Recorder Crart Paper

1.

2.

3.

Date all 5 primary recorde.: in accordance with SOP 102
(scartup checklist) and SOP 105 (shutdcwrn checklist).
Recorder chart paper 1s to be replaced imiediately after
the current roll chart supply is used. During replacement
use the new chart box for the old chart storage. Date both
the old chart and all sides of the chart box. Placethe chart
on storage shelves adjacent to the control room.

All chart paper is retained for a period of TWO "“ARS
except for the Log N Chart which is retained for the dura-

tion of facility operation.

Ventilation Fan Operating Log

1.

After receiving approval from SRO to start or stop a
building e xhaust ventilation f an, complete the r equested
information on Fan Operation Log (ie. time, fan#, power
level etc.)

Fan Operation Charts are used to calculate gas and parti-
cula:2 Radiation Release from the Facility. These logs
are retained in the Facility Health Physics files.

5 3 C Q¢
WRITTEN BY: cm (%7, < appROVED BY: (# .2 ’ff.\m\




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES
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TITLE : Hourly Log and Operational Data
HOURLY LOG
Operators: (1) (3)
(2) (4)
Date Senior Operator

l. Time

2. Operator's Initial

3. Nominal Power (W or Kw)

4. Linear Level Recorder %)

5. Linear Level Scale (Amps)

6. Auto Set

7. Log N (Kw)

8. Shim Rod No. 1 (inches)

9. Shim Rod No. 2 (inches)

10. Shim Rod No. 3 (inches)

11. Regulating Rod (inches)

12. Radiation Levels Normal

1li. Magnet Currents Normal

1l4. Power Chamber No. 1 (%)

15. Power Chamber No. 2 (%)

16. Permanent Log Entries

17. Record Bridge Monitor (mr/hr)

18, Record Water Temperature (°F)

19. Project or Class Number

20. Core Loading Number

ke

>

POTE: Readings shall be taken at hourly intervals or less during any
reactor run. Readings shall also be taken after reaching power,
after having changed power level, or after any change made in re-
actor neutronics. All scrame and rundowns shall be noted with ex-
planation of cause of scram or rundown in the permanent log book.

4 - g n ¢
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STANDARD OPERATING PROCEDURES

$.0.P.; 105 REVISED:DEC 2 0 198 PAGE1l OF 4

A.

[TITLE : Shutdown Checkout Procedures and Checklist

Requirements
The reactor shall be secured prior to the daily closing of the facilitﬂ

if the reactor has been in operation. The nature of the shutdown
will be determined by the Senior Operator on Duty depending on the
situation and time of shutdown. The shutdown checkout form will
be numbered consecutively following the last two digits of the
current year.

Responsiblity
It will be the responsibility of the opcrator performing the checkout

to make sure that each step is satisfactorily completed. The operator
may assign various steps to be completed by other personnel, in which

case, the responsibility lies primarily with the person performing
that step.

Procedure for Shutdown
With the reactor at a stable power level in "Auto" and the reactor is

to be shutdown under normal conditions (ie.Operator action). If the
reactor is in "Manual" Steps 1 and 2 will be done by the operator as-
sistant and Step 4 is not required.

1. Log the present time (from 24 hour clock) on the hourly logs,
followed by your initials and then the word “Shutdown"
through the remaining spaces on that portion of the Hourly
rLog.

Log the present time (from 24 hour clock) in the Permanent
Log @20k followed by the word "Shutdown".

Announce over the Building P.A. that, "The reactor will be
shutdown" .

Trip the auto/manual selector switch to the manual position
and acknowledge the annunciator alarm for "Manual Operation".
pPlace the operate-shutdown switch to the shutdown position

(switch will lock in the position).
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TLTLE 3

PAGE 2 OF 4

Shutdown Checkout Procedures and Checklist

6.

Monitor the decrease in reactor power by changing the Linear
NI Selector Switch (1 scale CW) when the Linear Recorder
decreases to 30% of the present scale. Operation at high
power levels will prevent returning to lowest allowed scale
(3:&10’11 amps) and therefore this step is continued only
(0.0 inches).
Monitor the decrease in reactor power on the Log Count Rate
Recorder and maintain the LCR >20 CPS. This will prevent
the <2 CPS alarm and avoid a rod withdrawal prohibit.

When all rod motion has been automatically terminated by the

until rods reach their insert limit values

rods reaching their respective insqrt limits (green lights),
return the operate-shutdown switch to the operate position.
The reactor is now shut down. Continuing operation with a
restart or securing of the reactor will be at the discretion

of the Senior Operator on Duty.

D. Procedure for Securing Reactor

concerning the nature of the shutdown.

that all systems are properly secure for shutdown conditions.

"Securing" the reactor.

2.
3.

1.

At the completion of full insertion of the rods during the reactor
shutdown, the operator will contact the Senior Operator on Duty

If the Senior Operator on

Duty designates "securing" the reactor, the operator will go through

a shutdown checkout form SOP 105 which will give definite assurance

The

following procedure steps correspond to the step number of the Shut -
down Checklist,

(form SOP 105).

This list must be completed for

Use date stamp.
All Shim Safety and Reg Rod Insert Limit (Green) Lights on.
All shim Safety Magnet Contact (Blue) Lights on.
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- 717LE: Shutdown Checkout Procedure and Checklist

4. Turn magnet key 90°ccw and remove from console.
5. Hand key to SRO on Duty (your instructor).
6. Turn off the Log Count Rate, Linear, Pericd, Log N and

Temperature Recorder and place date at the top of each
recorder chart (use date stamp).

Stamp the Log N Chart with the Log N Recorder Stamp and
complete all requested information (your initials).

Push Annunciator Reset. During normal Shutdown the Manual
Scram, Recorders Off and Manual Operation Annunciators
will rem&in on.

Push Station #6 (reactor bridge) intercom switch to return
all switches to the off position (button up).

Turn operation switch on Counter/Scaler to the off position.
Change CCTV monitor selector switch to the "Door" position.

Turn off the Nitrogen Diffusers and/cr Ventillation Fans,

unless advised otherwise by the SRO on Duty.
Log the time using a 24 hour clock.

Your initials.

Senior Operator on Duty should initial.

Any malfunctions or abnormal conditions noted during or after the
Shutdown will be recorded in the Permanent Log and the SRO on Duty
shall be notified. Return Operational Log Book and the Permanent
Log Book to their proper storage location. Properly dispose of all
trash, coffee cups, soda cans, etc. and leave the Control Room in a

clean and orderly appear=zrce.
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TITLE : Shutdown Checkout Procedures and Checklist

UMRR SHUTDOWN CHECKLIST
SOP 105

Number :

1. Date

2. All Rods on Insert Limit

3. All Magnet Contact Lights On

4. Magnet Power Off

5. Magnet Key to SRO on Duty

6. Recorders COff

Stamp and Record Data On
Log N Recorder Chart

8. Clear Annunciator

9. Reactor Bridge Intercom Off

10. Counter/Scaler Off

11. CCTV to Door

Nitrogen Diffusers and/or

12, Vent Fans

13. Time Completed

14. Operator's Initials

15. Senior Operator's Initials
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S.0.P.: 208 REVISED: 12-30-82 PAGE 1 OF 3
TITLE: Reactor Security

A. Purpose: to provide the necessary information to student operators
and to service as a guide to the operating staff for
compliance with the Physical Security Plan of the UMR Re-
actor. The Phyaical Security Plan provides protection
against radiological sabotage and for detection of theft
of Special Nuclear Material. The FPhysical Security Plan
contains information withheld from public disclosure and

therefore is not available for review by students or vis-

itors.

B. Precaution, Frequency and Limitaticns

1. The main entrance to the nuclear reactor building will be locked
at all times with electrical access control at the office/
reception secretary's desk.

2. Entry or exit to the building from other than the main entrance
shall require the continuous presence of a member of the reactor
staff and permission of the Reactor Manager or Director. These
doors will be used only for freight, packages, trash disposal,
etc., and not for personnel access.

3. 1Individuals granted unescorted access will be given identifica-
tion badges upon entry to the facility. The ID badge will be
worn proximity to the film badge. This ID badge shall not be
worn outside the nuclear reactor building. The ID badges are to

be returned to the secrctary when exiting the facility.

4. Individuals with unescorted zccess are responsible for insuring
that visitors are escorted @udible and visual contact) at all
times while inside the facility.

5. Visitors to the facility must sign the Visitors Log and be is-
sued a radiation detection device. They must consent and abide

with the visitors rules and regulations posted at several
locations around the facility.
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TITLE: Reactor Security

6‘

10.

11,

The visitor-to-escort ratio will not exceed 20-to-l.

Vehicles and packages leaving the nuclear reactor facility (with
the exception of the office area) are subject to random search
by the reactor staff.

In the event of a situation occurring which could affect the
security of the facility, the reactor will be shutdown and the
magnet key secured.

The Senior Operator on Duty may lock the bay doors preventing
access to the reactor bay area if the situation warrants.

The Senior Operator on Duty may find it necessary to seek as-

sistance from law enforcement agencies as follows:

State Highway Patrol 364-1215
UMR Campus Police 341-2300
Rolla City Police 364-1213

The reactor staff and students shall not enter into cornfrontation

with any persons, except to provide for their personal safety.

C. Procedure:

1.

Three or less visitor(s) seeking entry to the facility.

1. If a visitor's identity is unknown he/she shall be allowed
access only by direct action of the reactor staff. Access
should not be allowed by remote electric control.

2. Require identification, if the individual states that this
is a buesiness call or does not request a general tour of the
facility.

3. Inform the visitor that books, packages, etc., must be left
in the office area.

4. Issue the individual a dosimeter after recording its initial
value and serial number in the Visitors Log.

5. The visitor is to complete the necessary information in the

~4
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TITLE: Reactor Security

2.

Visitor Log including: Name, address, date, time and any
information at the discretion of the escort.

Inform the visitor's that they must remain in audible and
visual contact with their escort at all times.

Conduct tour or business as necessary.

Prior to exiting the facility retrieve the dosimeter and

record the final reading in the Visitors Log. Inform the
visitor of the amount of radiation received during the

tour or business visit.

Four or more visitors seeking entry to the facility.

1.

All steps of SOP 505.3.1 above apply with the exception that

dosimeters may be placed in the bay area at suitable lo-
cations and the maximum dosimeter radiation value ob-

tained will be credited to all members of the tour during

their visit.
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TITLE: Inspection of Control Rods

A.

Reactivity Requirements

Before a control rod can be removed from the core, all fuel elements
necessary to insure the loading is below 50% of the critical mass
when all rods are removed, shall be removed from the core.

Fersonnel Requirements

For this procedure there must be a Senior Operator on Duty, one
Reactor Operator and one assistant with some fuel

handling experience in the bay area. Also a health physicist or his
represeiitative shall be present.

Material Requirements
Control rod removal jumper cable.
Control rod removal safety basket.

Procedure

1. Person in charge will contact the Reactor Manager to obtain
permission.

2. The startup check out will be completed, and the control rods
withdrawn to the 50% mark.

3. Fuel transfer forms (SOP 1C%) will be filled ocut and checked fcor
accuracy.

4. Fuel will be transferred one element at a time as directed by
person in charge until all required elements have been removed
in accordance with SOP 207. 1If the fuel has been previously un-
loaded (eg. the day before) it is not necessary to repeat the
startup check out procedure; however, it would be proper to have
the recorders on.

5. The control rods will be fully inserted into the core and magnet
power de-energized.

6. The scram magnet extension and control rod drive shroud will be
removed and suspended from bridge. One of the extensions must
be completely removed from the shroud.

7. Connect the control rod removal jumper cable to the magnet
extension and the normal magnet connector.

~—1
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TITLE: Inspection of Control Rods
8. Place the rod removal safety basket as close to the rod to be
removed as possible.
9. The scram magaet will manually be placed on the rod tc be remcved
and magnet power energized to normal current plus 20 ma.

10. The Senior Operator on the bridge will carefully supervise or
perform the withdrawal of the control rod element and place it in
the safety basket. Note: care must be taken to keep the extension
and rod vertical to prevent dropping the r-d.

11. De-energize magnet power and disconnect th: extension. Carefully
raise the rod in the basket.

12. when the control rod is out of the pool, place the control rod
behind as much shielding as necessary, and inspect for pitting and
cracking. Record gereral comments and any particular information
for each rod.

13. Using basket, lower rod into the pool, and position near control rod
elements. Position magnet over the rod, energize magnet power
and withdraw the control rod from the basket. Place rod into
control rod element and de-energize magnet power.

14. Repeat steps 8 through 14 for the other 2 control rods.

15. Reinstall magnet extensions and control rod drive shrouds.
Withdraw rods to 50% mark and reload core as normal.

16. Log results of inspection in reactor log.

17. Log results of inspection on most recent Reactor Semi-Annual
Check List.

18. Have Manager and/or Director review the results and initial.

8
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TITLE: Rod Drop Times

and the sweep start when the auxillary switch is depressed
energize magnet power and raise Rod 1 to 6" and depress the
auxillary scram switch. The Drop Time will be the time frorm
the start of the sweep on the scope to the big blip on the

scope.

J. Repeat Step I for Rods 2 § 3 and record all data in the
permanent log.

K. Repeat Steps I and J for 12", 18", and 24".

L. Next measure the separation time by adjusting the oscilloscope
to have a very fast sweep time and be certain to adjust the
"Trig Level Stability" knok so that the external trigger works
properly. Then repeat Step I at 6" for all the rods using the

minimum magnet current and the maximum current as defined below.

(Note. A polaroid photograph of the oscilloscope trace will
be helpful. The distinction between the initial noise signal ?

and the separation signal is not too definite.)

Definitions:

1. Minimum magnet current is the drop current plus 5 ma.
2. Normal magnet current is the drop current plus 10 ma.

3. Maximum magnet current is normal current plus 10 ma.

|
1
|

|
4. The separation time will be calculated as the average i
of the average separation time for the maximum current %
and the average separation time for the minimum current,
(Thus, it will represent a typical separation time '

for a normal current.)

7 7 i 7 A0
WRITTEN BY: VZ /‘/{(///1,‘//(4, ]Appﬁov_go BY: LQ(Lz Q‘_Jf'}‘_f .




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

307 REVISED: 12-20-82

Rod Drop Times

List all data in last Semi-Annual and Core Data Sheet.
Shutdown reactor and remove all rod drop equipment.
Reconnect jumper between TB5-31,32.

All rod drop times must be <600 msec and separation times must be
<50 msec.

7 - 2]
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TITLE:Emergency Procedures for Reactor Building Evacuation

A.

Introduction

In case of any abnormal situation arising in the Reactor Building,
which may be hazardous to life or property, a personnel evacuation
procedure will be followed. This Emergency Procedure is prepared to
meet any eventuality such as a radiation hazard, a reactor incident,
or other hazardous situations all of which are highly improbable.

This Procedure is to be put into operation immediately after an ac-
cident or incident in or around the Reactor Facility. Examples of
such an emergency condition are the following:

1. Spill of radioactive material.

2. 1Insufficient shielding of an experiment utilizing the reactor

3. Rupture of a sample container which may constitute an air
contamination hazard.

4. Fire or chemical explosion.
5. Reactor malfunction.

Initiation of a Building Evacuation

Radiation Monitor Alarm Systems

The reactor laboratory is equipped with a horn which serves as
building evacuation alarm. It is connected to the radiation monitor
on the reactor bridge and will sound automatically whenever a gamma
radiation level of 20 mr/hr is exceeded.

A secondary radiation monitoring system is instailed in the Reactor
Facility to supplement the primary system. This monitoring system
gives the Reactor Operator additional information on potential ra-
diation hazards in the building. The system is adjusted so that a
radiatior. level of 10 mr/hr or greater in the monitored area will
sound a buzzer and turn on red lights at the monitor cvnit and on the
arnunciation panel at the reactor control center. These units are
located at the beam-port level at the demineralizer level and on the
reactor bridge. Provisions have also been made so that additional
monitoring units can be installed in other experimental areas at any
time.

The Reactor Operator, upor receiving an indication on his annunci-
ator panel of a high~radiation level in any one of the monitored
areas will initiate the following actions:
1. The Reactor Operator will announce immediately on the
building public address system that an alarm has been re-
ceived.

2. The Senior Operator will proceed immediately to the reported

area and ascertain the existence of a hazard.
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3. He will then report to the Reactor Operator, via the intercom
system, as to the nature of the trouble.

4. If the situation is in any way a personnel hazard, the
Reactor Operator, must actuate the building evacuation
alarm, scram the reactor, and evacuate the building.

5. Reactor personnel, experimenters, and any other persons in
the vicinity of a radiation monitor sounding an alarm must
immediately follow the established evacuation procedure.

C. Responsibilities
The primary responsibility for determining a building emergency rests
with the Senior Operator on Duty at the time of the emergency.
However, if emergency conditions do arise and the Senior Operator is
not available, the Reactor Operator, Health Physicist, or individual
experimenter must determine whether a building evacuation should be
implemented. After the building evacuaticn alarm system is actuated,
the following action must be taken:

1. The Senior Operator on Duty shall

a. see that the building is evacuated.

b. ascertain that the emergency is real.

c. pick up the Senior Operator's Emerge..cy Checklist (see
Table SOP 501) and portable monitoring equipment.

d. evacuate the building himself.

e. 1in case of a fire, call the Fire Department.

f. obtain additional portable monitoring instruments at the
Physics Building.

g. contact the Campus Health Physicist and report the
emergency.

h. contact the Reactor Director and report the emergency.

i. take any remedial action that he deems necessary.

2. The Reactor Operator shall

a. scram the reactor

b. remove the magnet power key

c. obtain radiation instruments

d. turn off the exhaust fans

e. obtain the keys to the Physics Building where emergency
equipment is kept.

f. evacuate the building himself.

3. The Health Physicist shall
a. upon notification, go to the site and determine im-
mediately the extent of the radiation and contamination
hazard.
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b. supervise the decontamination, if any, of the personnel,
equipment, and laboratory.

c. insure that all personnel involved in any cleanup op-
eration are properly clothed and protected for the
operation.
direct and assist in the arrangement of emergency
shielding, if necessary.
call upon any of the reactor staff or other University
personnel, including the Campus Police, to .ssist in
correcting the abnormal conditions.

Evacuation

Upon hearing the emergency building evacuvation alarm signal, all
reactor staff, laboratory personnel, and any other persons, shall
leave the Reactor Building immediately. Fans and ventilating equip-
ment should be turned off by the Reactor Operator or by evacuating
personnel.

Personnel will be evacuated to the basement of the Physics Building
for shelter and decontamination (if needed). Telephones in this
building will be available for calls for assistance.

Survey Instruments
Survey instruments are kept on a rack by the control room door.

Additional instvruments are stored in the Physics Building for
emergency use.

Protective Devices

Suitable respirators and spare filter packs are kept sealed in
plastic bags in the Health Physics office. Emergency respiratorsc are
stored in the Physics Building.

Special coveralls, shoe covers, and gloves for emergency cleanup are
stored in the basement of the Physics Building.

Procedure for Notifying School Personnel and Surrounding Communities
of an Impending Radiation Hazard.

It is always possible, although highly improbable, that a portion of
the reactor fuel could have failed. 1In such an occurrence, fission
product gases could be released from the building. Dispersion of the
fission product cloud in the atmosphere is dependent on weather
conditions at the time of the accident.

If such a situation occurs, it is the responsibility of the Health
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1.

Physicist to collect the fnllowing data immediately and to insure that
the required action is carried out:

H. End of Emergency

From information avzilable such as direction of travel of the
cloud, weather conditions, and an estimate of the amount of
fuel atomized, the Health Physicist shall decide if it will
be necessary to advise any of the surrounding communities

of an impending radiation hazard. He also will insure that
all UMR personnel, working in areas other than the reactor
area, remain or proceed indoors where all vindows and doors
will be tightly closed and all supply and exhaust ventilation
fans will be shut down.

If, from the data collected, a hazard to any community cannot
be ruled out, he will advise the Director of Administrative

Planning giving him all necessary information. The D:rector
will, in turn, notify the communities which might be affected.

The Reactor Directcr, or the Reactor Manager, and the Radiation Safety
Officer shall decide when the emergency no longer exists. Any special
precautions regarding the existence of residual contamination shall
be issued by Health Physics before personnel are allowed back into
the area.

I. Notification of Key Personnel

SOP 601 shall be followed for decontamination.

1.

Notification of key personnel shall be in the order listea for any
emergency that may occur at the reactor facility.

Reactor Manager
Vacant

Reactor Director, Albert E. Bolon

Campus Telephone 341-4236
Home Telephone 364-1961
Home Address Rt. 3, Box 213A, Rolla, Mo. 65401

Health rhysicist, Ray Bono
Camone relephone 341-4240
Home Telephone 364-5728

Home Address Box 573, Rt.2, Rolla, Mo. 654Cl1
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4. Radiation Safety Officer, Nicholas Tsoulfanidis

Campus Telepione 341-4721

Home Telephone 341-3595

Hcme Address Rt.4, Box 86, Rolla, Mo. 65401
5. Reactor Maintenance Engineer, Dan Carter

Campus Telephone 341-4236

Home Telephone 364-8628

Home Address 308 E. 12th, Rolla, Mo. 65401

/ 7
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SRO EMERGENCY CHECKLIST

Action Completed

Time

Alarm Sounded

Reactor Shutdown

Exhaust fans turned off

Building evacuated #of people to door of
Physics Bldg.

Radiation Instruments obtained

Keys to emergency storercom checked and tested

Type of Emergency Type

SRO

Fire

A. Notify Fire Department Ph: v -364-1230

B. Contact Health Physicist Ph: 341-4240

C. Notify Reactor Director Office: 341-4720
Home : 364-6583

D. Notify Business Office Ph: 341-4121

E. Notify Campus Police Ph: 341-4300

F. Stand-By with Protective Devices

1. Respirators
2. Coveralls
3. Shoe cover
4. Gloves

G. End of Emergency SRO

Radiation Emergency

A. Notify Health Physicist Ph: 341-4240

Notify Business Office Ph: 341-4121

Set up control point

Chaeck for Contamination
# of contaminated personnel

E. Call campus police
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SRO EMERGENCY CHECKLIST, CONTINUED
Action Completed

i Time

F. Check for injured Personnel#

G. Call hospital and ambulence if needed
Ph: hospital 354-3100

H. Start Decontamination

I. End Emergency SRO

WRITTEN BY:

%7, approvep BY: (|| < _({DL,V\




UNIVERSITY OF MISSOURI-ROLLA - NUCLEAR REACTOR

STANDARD OPERATING PROCEDURES

S.0.P.: 502 REVISED: 12-30-82 PAGE 1 OF 2

TITLE: Emergency Procedures for a Notification of Unusual Events

A.

Emergency Action Levels

The Emergency Director (Reactor Director) shall determine if a
Notification of Unusual Events condition exists and will respond to
the emergency by implementing the appropriate procedures

A Notifization of Unusual Events condition would exist if one of the
conditions listed in the Action Levels in Table I of the UMR Reactor
Emergency Plar existed. (See the attached.) Notification of Unusual
Events conditions are not expected to warrant emergency notification
of offsite organizations.

Assessment Actions

Containment building and site boundary airborne radioactivity levels
shall be determined from the area radiation monitors and portable
monitoring equipment by members of the emergency organization. The
Emergency Director shall use this information and Table I to determine
that the emergency is appropriately classified.

Corrective Actions

The reactor shall be shut down. Physical barriers to contain the
radiocactivity shall be maintained or implemented where necessary.
Installed cleanup systems may be used to reduce the release of
radiocactive material. Further corrective actions shall be provided
as needec for this emergency class.

Protective Actions

The Protective Actions for this emergency classification are based
upon a Guide of 1 rem whole body and 5 rem thyrc:d to members of the
general public onsite and UMRR Staff. Accountability of personnel
following a buildirng evacuation shali be done by the Senior Operatcr
on Duty who will check that the facility is clear of personnel.
Further protective actions shall be provided as needed for this
emergency class.
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SC2 502 Table I

Emergency Class:

(1)

Notification of Unusual Events

Actior. Levels Purpose
1) Actual or projected radiological a) to assure that the
effluents at the site boundary first step in any
exceeding 10 MPC* when averaged response later
over 25 hours or 15 mrem whole found to be neces-
body accumulated in 24 hours. sary has been car-
ried out,
2) Report or observation of
severe natural phenomenon. b) to bring the oper-
ating staff to a
state of readiness,
and
3) Receipt of bomb threat. c) to provide for sys-
tematic handling of
unusual events ir-
formation and
decision making.
*MPC = maximum permissible concentration.
1. (Reference: UMR Reactor Emergency rlan, Tuble I.)
N o
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A.

Emergency Action Levels

The Emergency Director shall ditermine if zn Alert condition exists
and will respond to the emergercy by implementing the appropriate
procedures. An Alert condition would exist if one of

the conditions listed in the Action Levels in Table I of the UMR
Reactor Emergency Plan existed Alert conditions may require pro-
viding emergency notification and status information .o oftsite
organizations.

Assessment Actions

Containment building and site boundary airborne radioactivity and
radiation levels shall be determined from area radiation monitors and
portable monitoring equipment by members of the emergency oxrganization
The Emergency Director shall use this information and Table I to
determine that the emergency is appropr:ately classified.

Corrective Actions

The reactor shall be shut down. Physical barriers to contain the
radioactive material shall be maintained or implemented where neces-
sary. Installed cleanup systems maybe used to reduce the release of
radiocactive material. Further corrective actions shall be j .ovided
as needed for this emergency class.

Frotective Actions

The Protective Actions for this emergency classification are based
upon a Guicde of 1 rem whole body and 5 rem thyroid to members of the
general public onsite. Accountability of personnel following a
building evacuation shall be done by the Senior Operator on Duty who
will check that the facility is clear of personnel. Further protective
actions shall be provided as needed for this emergency class.

*See the attached.
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SOP 503 Table 1'Y)

Emergency Class: Alert

Action Levels Purpose

1) Actual or projected radiological a) to assure that emergency
effluents at the site boundary personnel are readily
exceeding 50 MPC* when averaged available to respond if
over 24 hours or 75 mrem whole situation becomes more
body accumulated in 24 hours. serious or to perform

confirmatory radiation
monitoring if required,

and,
2) Actual or projected radiation b) to provide offsite
levels at the site boundary of authorities with current
20 mrem/hr for 1 hour whole status information.

body or 100 mrem thyroid dose.

*MPC = maximum permissible concentration.

1. (Reference: UMR Reactor Emergency Plan, Table I.)

h J
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A.

Emergency Action Levels

The Emergency Director shall determine if a Site Area Emergency
condition exists and will respond to the emergency by implementing
the appropriate procedures. A Site Area Emergency

would exist if one of the conditions listed in the Action Levels in
Table I of the UMR Reactor Emergency Plan existed. (See the attached)

Site Area Emergency conditions may require evacuation of non-essential
personnel to beyond the site boundary, and require providing em-
ergency notification and status information to offsite organizations
and the public.

Assessment Actions

Containment building ana site boundary airborne radiocactivity and
radiation levels shall be determined from area radiation monitors

and portable monitoring equipment by members of the emergency organi-
zation. The Emergency Director shall use this information and Table
I to determine that the emergency is appropriately classified. The
Campus Health Physicist will determine release and contamination
magnitudes and to estimate projected exposures to onsite and offsite
population.

Corrective Actions

The reactor shall be shut down. Physical barriers to contain the
radioactive material shall be maintained or implemented where neces-
sary. Installed cleanup systems maybe used to reduce the release of
radioactive material. Further corrvective actions shal® be provided
as needed for this emergency class.

Protective Actions

The Prctective Actions for this emergency classification are based
upon a uide of 1 rem whole body and 5 rem thyroid to members of the
general public onsite and UMRR stafi. Accountability of personnel
followirg a building evacuation shall be done by the Senior Operator
on Dutv who will check that the facility is clear of personnel.
Further protesctive actions shall be provided as ne«ded for this
emergency class.
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SOP 504 Table I(l)

Emergency Class: Site Area Emergency

Action Levels Pur

1)

2)

Actual or projected radiological a)
effluents at site boundary exce-
ed.ng 250 MPC* when averaged

over 24 hours or 375 mrem b)
whole body accumul=ted in 24

hours.

Actual or projected radiation c)

levels at the site boundary of
100 mrem/hr for 1 hour whole body
or 500 mrem thyroid dose.

*MPC

!

d)

e)

maximum permissible concentratiomn.

se

to assure that response
centers are manned,

tu assure that monitoring
teams are dispatched,

to assure that person-
nel required for evac-
uation of onsite areas
are at duty stations,

to provide consultation
with offsite authorities,
and

to provide information
for the public through
offsite authorities.

(Reterence: UMR Reactor Emergency Plan, Table I.)
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l.

A. In the event of any disorder on the campus of the University of
Missouri-Rolla which could for any reason have an effect on the
security of the Nuclear Reactor Facility the following Emergency
Procedures will be observed.

In the event of a situation occurring which could affect the
security of the Facility the reactor will be immediately
scrammed and the magnet power key secured in its normal
storage location.

All entrances to the building shall be locked 24 hours per
day.

Access to the main entrance will be controlled by an electric
lock with opening stations either on the secretary's desk
in the lobby or in the control room.

Only persons who can be identified and have a need to be in
the building will be admitted.

The Senior Operator on Duty will lock the inside duors which
are entrances to the reactor bay and the control room. Thus
to gain entrance to the vital areas of the building both

the main entrance door and an inside door would have to be
opened. .

The Senior Operator on Duty would call the Highway Patrol,
the city police and the campus police, in that order. The
Fire Department would also be called if deemed necessary.

The reactor staff shall not enter into any confrontation
with any persons, except to provide for their personal
safety.
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TITLE: Emergency Procedures for a Bomb Threat

A.

B.

A telephone call involving a bomb threat will be handled in accordance
with normal campus procedures.

The person taking the call will attempt to obtain as much of the
information on the Campus Bomb Threat Form as possible.

17 the reactor is in operation at the time of tne call, the person
receiving the call should let the Senior Operator on Duty know about
the call and the Operator should

a. scram the reactor,

b. secure the magnetic power key in its usual storage place,
and

¢. initiate a building evacuation in accordance with SOPS501.

If the reactor is not in operation at the time of the call, the
person receiving the call should notify the Reactor Manager or Senior
Operator if the Reactor Manager is not there. The Reactor Manager
(or his representative) shall initiate a building evacuation in ac-
cordance with SOP 501.

The incident should be reported immediately to the University (campus)
Police by the person who received the call via a telephone in the
Physics Building.

The Reactor Staff should not attempt to find an alleged bomb. The
Senior Operator on Duty should be on the lookout for unusual parkages
as he checks that everyone has evacuated the building.

The University Police will assume the responsibility for the emergencv
from this point on.

The Reactor Director end the Chief of University Police shall decide
when the emergency no longer exists.
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10.

12,

i3,

If the project is not sponsored, write ‘hone”after sponsoring agency.
If the project is sponsored please list the account number for bill-
injy purposes.

A brief description is required. This should be suitable for listing
in an annual report or other publication. The Reactor Facility is
participating in the National Academy of Science Research Reactor
Utilization Project to study the utilization of University reactors.
One item they periodically request is a one page description of each
active project. The second iter to be covered in the project
description is the hazards or safety analysis. The detail required
in this analysis depends markedly on the project.

Section €.0 (experiments) of Appendix A; Technical Specifications

to License number R-79, issued to the University of Missouri - Rolla
Board of Curators limits the type of materials that shall be ir-
radiated at this facility. In addition to the limits of Section 6.0
plastics shall not be exposed to a neutron fluence in excess of
1x1016 neutrons. Aall projects shall be reviewed for compliance with
the Technical Specification by the Reactor Staff.
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. TITLE: Weekly Check

A. Purpose

To insure the proper operation of the annunciator, control and

safety related instruments setpoints. The setpoints will be checked

to insure their operation is within the operation limits of the Tech-

nical Specifications or Standard Operating Procedures.

B. Frequency, Precautions, Prerequisites.

1.0 The Weekly Check will be completed on the first working day but

no later than the third working day of each week when the re-

actor is operable. Operable status will be determined by the

Reactor Engineer.

2.0 Checklist Form SOP 811 will be used during the Weekly Check SOP

810 for documentation and records.

w
o

Reactor Operator or a student under the direct supervisicn of a

This check will be done only by a Licensed Operator, Senior

Senior Reactor Operator.

C. Procedure

1.0 1Inform the SRO on duty, obtain a blank copy of Form SOP 811 and

Date the copy.

2.0 Select the Reactor Bridge Station on the Building Intercom,

check the PA system, Install the neutron source, Turn on all

5 primary recorders (date the recorders), Turn on core camera

and select core on the monitor seleccor.

Obtain Magnet Power Key and turn on magnet power.
4.0 Rod Prohibit (yellow lights)

a. Recorders off ... the rods will not withdraw if anyone of

5 primary recorders is turned off.

1.

oow N

Turn off LCR recorder .

Attempt to withdraw rods.

Turn on LCR recorder, reset alarm.
Turn off linear level recorder.
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5. Attempt to withdraw rods.

6. Turn on linear level recorder, reset alarm,
7. Turn off period recorder.

8. Attempt tc withdraw rods.

9. Turn on period recorder, reset alarm.

10. Turn off log N recorder ,
11. Attempt to withdraw rods .

12. Turn on Log N recorder, reset alarm.
13. Turn off temperature recorder.

14. Attempt to withdraw rods .

15. Turn cn temperaturé recorder, reset alarm,

b. Log Count Rate <2 CPS

1. Remove source from holder and/or withdraw fission chambej
until LCR reads <2 CPS. Record value at which alarm
occurs from recorder.

2. Attempt to withdraw rods.

3. Insert source aind/or insert the fission chamber to the
insert limit. Reset annunciator.

¢. Period <30 Seconds

1.0 Depress "Test Trip" switch on Log N & Period Amplifier and
adjust for a period <30 seconds. Record value at which
alarm occurs on the recorder.

2.0 Attempt to withdraw rods.

3.0 Release test switch, reset alarm,

A
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d. Inlet Temperature Above 135o
With recorder on,remove back cover and manually rotate poten-
tiometer arm until alarm occurs, record trip point.
2. Acknowledge alarm and attempt to withdraw rods.
3. Reset alarm on temp. recorder, reset alarm on console.
e. Shim Rods Below Shim Range
1. With all Shim/cafeties below shim range attempt to withdraw
the reqgulating rod. Note that the regulating rod will with-
draw just far enough to clear the insert limit light.
Attempt to withdraw the Shim/Safety rods. Note that further
withdrawal cannot be made. Insert all control blades to the
insert limit and record these results.
5.0 Rundown (blue lights)
a. High Radiation Area Monitoring (RAM) System
1. Withdraw rods to 3 inches.
2. Announce "The Building Alarm will sound, this is a test do
not evacuate the building",on the Building PA System.
3. Using ram check source switch #1. Note the value at which
alarm(s) ocecurs. Check the automatic reset of the RAM,resetthe
Building Alarm, (Scram Reset Button), Acknowledge annunciator
Rundown Reset and Annunciator Reset. Record value of alarms|
4. Repeat steps 3 for Check Source Switch #2 and #3.
5. All alarms values shall be < 30 mr/hr.
6. Upon completion of testing announce "Test Complete, Acknow-

ledge further alarrs," on the building PA system.
b. 120% Demand

1. Withdraw rods to 3 inches.

2. De-energize(Linear,Period or LogN) recorder. (Switch to off).
3. Remove potentiometer cover and manually rotate potentiometer

arm, note recorder reading when trip point is reached.
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4. When inward motion of rods is verified, lower recorder bel
reset point, reset the rundown and all alarms, turn recorde
on and replace cover. Compare actual and specified trip Dtsl
5. Record trip point value.
¢. Period <15 Seconds

1. Repeat steps 1 thru 4 of 5.0 B for the period recorder,
d. 120% Full Power

1. Repeat steps 1 thru 4 of 5.0 B for the Log N Recorder.
e. Low CIC Voltage (Linear)

1. Withdraw rods to 3 inches.

2. Adjust linear scale to 200 Kw (10X1072).

3. Push and hold alarm test batton on Linear CIC Power Supply.
Observe High Voltage meter and record the value when the
under voltage alarm light comes on. Release the test
button.

4. Acknowledge the annunciator alarm and observe Low CIC volt-
age annunciator light. Check for insertion of control rods
(rundown in progess).

5. When the High Voltage on the Linear CIC Power Suppiy has
increased to approximately 500 volts push alarm reset.

The under voltage alarm light will go off allowing the
operator to reset the rundown (push rundown reset) and
reset the annunciator.

6. Record Value of the Trip Point.

f. Low CIC Voltage - (Log N)

1. Withdraw the rods to 3 inches,

2. Push and hold alarm test button on the Log N CIC power
supply. Observe the high voltage meter and record the value¢
when the under voltage alarm light comes on. Release the

test button.
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2.

Regqulating Rod on Insert Limit on Auto

Acknowledge the annunciator alarm and observe tne Low CIC
Voltage annunciator light (also check for < 5 sec. period,
< 15 sec. period, <30 sec. period, and 150% full power).
Reset the périod trip light on the Log N & Period Amplifier.
This allows for re.et of all annunciator lights except Low
CIC voltage.

When the High voltage on the Log W CIC power supply has
increased to approximately 500V, push alarm reset. The
under voltage alarm light will go off allowing the operator
to reset the rundown (push rundown reset) and reset the
annunciator.

Record Value of trip point.

Withdraw the Shim/Safety rods to 3 inches and Reg Rod to 0.5
inches (use the shim range bypass).

Select the 3x10 ‘lscale on the Linear Amplifier (adjust
Compensation voltage to provide a reading of 0.5 to 1.0).
Adjust Linear recorder setpoint so that "auto permit" comes
on.

Witk requlating rod at approximately 0.5 inches withdrawn,
switch the Reg Rod control to "Auto" and reset the annunci-
ator.

Adjust the red pointer (auto setpoint) to be slightly below
black pointer (Linear signal) so that an insert on the Reg
Rod will result.

When the Reg Rod reaches insert limit observe Manual Opera-
tici. € d "Reg Rod insert limit on Auto" annunciators.
Acknowledge and reset rundown and annunciators.

Record results,
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h. Bridge Motion Scram (Red lights for Section H thru L)

1. Withdraw rods to 3 inches.

2. Release bridge lock and move the bridge a small distance,

3. Observe a Bridge Motion, Manual Scram anc¢ all Magnet contact
lights off. Acknowledge the annunciator alarm.

4. Return bridge to original position and reset all annunciators
Re-insert the Magnets.

5. Record Results.

i. Period <5 Seconds

l. Withdraw rods to 3 inches.

2. Push in and turn trip switch on the Period Section of the Log
N Amplifier.

3. Observe Period Meter for, <30 second and <15 second annunci-
ators. Continue with trip test button operation until the
period light is illuminated on the Log N Amplifier. Record
the meter value when this occurs.

4. Acknowledge annunciator alarm and observe period< 5 second
scram, 150% Full Power Scram and Loss of Magnet Contact Light#.
Reset the period trip test light on the Log N Amplifier and
push reset buttons for the rundown. Insert the magnets and
reset annurciators.

5. Record Value

j. Log N & Period Non-Operative Scram

1. Withdraw rods to 3 inches.

2. Trrn Log N test from the operate to high or low position.

3. Observe Log N % Period Amp Non-Operative Scram, Manual Scram,
and Magn=t contact lights out. Acknowledge annunciators.

Reset Manual Scram and reset annunciatecr. Insert the magnets.

4. Record results,
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k. 150% Full Power Scram

1'
2.

4.
5.

Withdraw rods to 3 inches.

Push Scram test button on Safety Amplifier. Hold button un-
til both power range meters read full sca's and 4 red test
lights are on.

Push reset on the Safety Amp., Acknowledge the annunciator
and observe the 150% Full Power Scram and Magnet Contact
lights are off.

Reset annunciator and insert the magnets.

Record results.

1. Manual Scram

1.
2.
3.

4.

m. Rod

1.
2.

4.
5.
6.

Withdraw rods to 3 inches.

Push Manual Scram button.

Acknowledge the annunciator, observe Manual Scram light and
all magnet contact lights are off. Push Scram Reset, Annun-
ciator Reset and Insert the magnets.

Record results.
Drop Currents

Withdraw rods to 3 inches.

Set Magnet Current Selector Switch to Magnet 1.

Using a screwdriver slowly reduce magnet current using cur-
rent adjustment #1, until the #1 magnet contact light goes
out (you should also hear an audible "click" from the Reacto
Bridge Intercom Station). Record this drop current value.
Repeat Step 1 thru 3 for Shim Rod 2 and Shim Rod 3.

Ingert all Shim Rod's to insert limit.

Set all Magnet Currents to "normal"” (ie Drop Current plus

10 mamps) .

n. Test of Annunciators

b

Beam Room High Neutron Flux

1. Lower alarm set point by turning red needle on log rate
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5. When all doors equipped with intrusion alarms

have tested, inform the campus police that
this completed the weekly security system

check at the UMR- Reactor Faciiity.
5. When all cnannels of the security system have been
functionally tested and operate properly initial
the weekly checklist, Form SOP 811.
12. Inform the Reactor Manager of any abnormal or out of

service equipment noted during the Weekly Check.
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