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Jparation of this faecility i3 in- sujport. of he Uessartment of
Chznlistty Oorfoiram in roesearch and ejucation in the use and asplication
of radiocnzaical tachaiques and radioisotope utilization in chenical

Studies.

r utilization, apart from operatur training and =maintenance,

igagiy
i5 tuus entirely Jor saaple ({irradiation. Saanles gome froa diversa
Oritias reluteld to foreasic science, fossil fuels, zeochanmistiry, arsc and
atten2oloyy studies, chenical syntha2sis, industrial quality control,
QuZyae 3tudies, trace cleuent pollution,ate.

filg »eactor was also utilized 12 2class work Yy wuaderiraduates
learning tracer an activation anslysis teenniqueas using saall
juantities of snorte=lived activated materials.

13 Araluute studants and 7 postedoctoral assoacistes nave usad tn2
yatilicy wqader tae 3uldance of tharee faculty in Chenistey. Thasa
include visitors rroa  Isrsel, lorway, MHizeria, Tnailand, Paoples
Hepuwlic of Chinag aud 1 reland,

vurtrently the facility hnas 4 licensed senior opersztors ani 1
licausad opaerator ( includint the reactur supervisor).

been agade in this oeriod. The annual

WO ajor ¢har ave
omponents indicated that all core items are in 3504

.

ER
Lasuzqvion  of core

CUNdICLIaN.

-

A uaintenance nroslem was failure of 3 »allraca in tihe Arive s3vstaa
for Cua =0t actinz speczimen rack, A repair has nol yet “een asgconanlished
aad rotaticn is aow limited tu loadin: and unlsadinr s0 as not to grezate

dodud Jear on tae ¢chain deive.,

Jp2rations tiis year have been maintained at ahout &
last year. A Llist of recent osublications is ziven in Asoendix I.

I —
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CHAPTER 2
FATA TASULATIONS FOR THE PERIOD (JULY 1,103 «JUIE 39,1931),

TASLE 1.
Exgeriment approvals an file 7
.dxperiacnts perforaed (including repeats) 302
Sauples irradiated R
Cneryy generated, Mu hours 56,8
jotal, 69 elz2ment core: 127.0
>4 element core: 06¢3.3

Total since initial eriticality: 825.3 wh
Pulse operation (this period) ' . 13

of which greater than $2.00 fasertion: - 8
fotal pulses to 5-30-01 642
pours eritical (tu&s‘p:riod) ' N

Total to 0=-30-31 ' 4284  hours
Operator training and requallfication,tnls period 1C nours
lnuﬁvertenb scrams o X 25
Visitors to reactor (admitted) : 690

Max dose recorled (all witnin instrument errors) 1 ne
Visiting researchers(dosimeter issues) ' 77

daxitun dose recorded b e
Visiving researchers (badped) 5
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CHAPTEZR 3

INADVEATELT SChANS AND UNPLANNED SHUTDOAIS

TAOLE I11
iLig PodER  TYPT ZuJ CAUSE
139:12 200Kk w Linear nowar seran on switching to
auto mode.
10: 42 <100 Period scram,.0Operator ervor during
eriticality approach. |
3: 49 <3W Period scram.0perator error during 4
eriticality approach. |
14:27 <1.5w Period secran.Operator error during |
criticality aaproacth, |
15: 20 2501w % Power scram,Opazrator error ou gamna |
, build=us from samples. '
14:00 25908 wW % Powuer s*r'u.Sa1= as 9/2 |
15:54 2504w Seismic seram. o Selb1lc activity. |
11: 30 {3u Linear nowar Boran operator rande switash
) error on increasing powuer,
08: 25 <lw Period seran.. Operator error durinn
' eriticality approach.,
28:07 *100u Period scran., Onerator error dusin<
' eriticality approach.
T4:05 <3w Pariod seran. Trainge oporator errcor
) durint eriticality asproach,
14: 259 3004 Period scram. Sur (e in LOG ecircuit caused
by connector at rcactor bridie becoming
immersed 1n pool water.
01:3% 250%w Period seran, Conneator still not dry
enounn after service!
01:483,01:45 Same as above!
103 2( <lu Period serzm. Treinee operatar erecr
during czxcxbalxtv approach.
10: 26 2504w iPower scram, Same error as 3/3/%0
Y1203 250k w Period sceranm on switchint to sutd mode.
T4: 37 2501w Saismic scran, No seismic aerivity:
14:18 10kw Linear scran on suiteh to auto mode.
14:52 250ku Linear scraa on switch to auts mode,
0J: 14 250%w Linear scram on suitch to auts =ode,
0014 250kw Linear scram on switch Lo anto mode.
R 105w Linear seran on sSwitch to autd "o0de.
0515 10w lLinear scram on Switeh to auto mode.
1010 1&kw Linear scran on switeh to aut., mode.,

e e R S—




CHAPTER 4

AALNTOUANCE OPZRATIONS

All major items (fuel elemenis,control rods,conssle systems)
continua to be found in 3cod condition during rcutine maintenance
iaspecticons, There are a few recsurring and new items given special
attantion tiis year.

(a)Coutinuous Air Monitvor (CAM) and Area Honitor (RAY). Boub uqits
exparicuate: low DC voltaze supply failure this period owing to res:stor
and capacitor failure ' '

and PERIOD channel circuit. Problems were eancounters! when

. (LILUG
Lthe sizgnzl lead from the uonpunéat,} ion chamber feeddins these cizunels
pecang sudumerjged in tue pool water at a counection point by the reaclor
brid e. Eventually both cannection ends had to be taken apart ani the
¢able ends triamed, bdefore the oproblen -of suiden signal su*des was
complately elimingted. FEach major surse causzd a period scran.

(c)Pliysical Szcurity S2nsor System. With changes and augmentation
of the opnysical scecurity sensor systen, quite a number of false alarus
were turnad in in tais period. Some units were adjusted or relccated to
circuuvent these difficulties.

(d)Radiologicaul safety staff personnel have beea appointed to  wyork

at the facility aproximately 20 hours por week, starting in March, 1931,
After an initial familiarization period, a complete review of the
radidlogical safety prouras 1is bein: conducted ani the Standard
=2

uperating Proccdures are deing rewritten, section by section, &5
result. .

(e)!OUZ switch. Several unexpected reactor scrams have ogcurred in
recent months, apparently caused by poor switching contaets in the MODE
s«‘tcn when switehed from MANUAL to  AUTO mode. tlecraonies persoanal
have not yebt peen available to attend to this oroblem by cleaning or
replacin; the switch,

(f) The pneunatic transfer capsules (rabbits) continue to fracture
wore f(rec-iently and sasily than expected. '"athods hive been develoned
for casy sanple retricval wien this occurs and no special nroblens have
resulted,




AAIRTEUNUCE JPERATIONS Pave 42

(1) =0tuting Specimen Hask. On B/29/31 an operator saw that tans
votdbing specinen ruck was rotating in a very jerky aanner. Rather than
conlinue with Lhe resctor run, he unloaded the saanles and saw  fous
Suall ball DLecrings iu the top cup 21 one of the saiple holders. The
vearings were naildly radioactive ( Co=59,C0r=%1 eta), Usineg a maznoet on
¢ Striang, @ futtner three dulls and a strip of crumpled retainer wetal
ware recovered froa tihe rack.

Lxaminotion of Lue drawinzts availudle and consultatioson with thoa
reactor manufacturer leod to Lhe eonclusion beins made that the hearint
Supporcing Lhe main Jdrive shaft within the rack assenbly “ad collansed.
Tnis pernits souwe lateral movesent ( thouzh not nuch vertical) of the
pear driving the gdrive chain for the rack. Since the racik is a
permanantly welded structure, with a high radiation level, replacoaent
of the bearing 135 not faasible,. Cousideration 1is ‘beint aiven to
fabricating u 3raphite sldeve, whiech could be slid dswun the louvar
section of tne dri : shaftl into the rack assonbly to provide lateral
stavilization for the drive gezr., This manipulation saould He asle to
De done Wibta the reck still ‘under sone shieldins water.

Meanwille, rotation of tue rack is bSeins restricted to unloading
and loading operations, or very occasional 20 deuree rotation durin:g
1oty runs, $o0 as to ridone.the possidbility of danaze to the drive ehain,
This proolea is not con idered to constitute any form of safety relatei
proolen, except for radiclozical concerns Auring any attemnied repair

Speration. : .

. I T T R — TN T - FEEnE . 9
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: CUAPTER

FACILITY CHANGUS AND SPECIAL FEXPERIMENTS APPROVED

Caanses Lo the nhysical security systen ware made during this vear
Lo- 1aeprove tae ability to detect unautaorized intrusion or astivities
witihin tLhe facility. In all cases, iaprovement of security was
attained. Complete details of the new systes have been subritted Lo NAC

i
ia thne form of a revised Socurity Plan, Final approval has nat vebl Sesn
tiven,
o

Wo other significant chanjes were made du~ing this period and no

Spetlal experiments were approved.

i
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wdiciut=sul puatoilyisnrosiva Lhermoluninessoat dositeters in vanis
sugpllod by Hadiation uotectlion Couniaay,sunnyvale, Califorain are pluced
aing lscations arouny Campus, J1e¢ pack is oot off=cuqprus in a wood
"44Q nouse  (second  stary) as a control. Tae averase of thn redotoly
pdC@bel RASKS on <ennhus 18 in fagct used as a "conercte environtent”
Vd2%a Jrouns 10 coparison nurpases for evaluation of nacks nlaced cloasar
Lo Liw lTacility.,

Locations:

1a wiidow of reactor roon (inside facility).

Qs getwaeen reactor laboratories aad radiochemical lab,in hall.
1 Loading dock, aljacent to west wall of reactor facility.

4, Clussroon 132, over reactor facility.

D In roof exnaust air flow trua reactor raom.

O Steinhaus Hall (Pio,.S¢i) building: 4th floor.
s Library building, 5tu floor.

G Computer Science Nuilding, 4th floor.
I Fume ood Exhaust, Roof Level, froa reactor lab.
13, 17981 3picewnod way, Irvine (control).

lfavle IV shows tiha dzta as received from RDRC reports for tha
period. all levels are as eipected. Those above backzaround reflect tha
aeutsron jenerator gperating schedule (nitrogen«10 in the cooline water)
and arre essentially similar .£t0 those reported in orior years. As notod
vetore, areas 1 and 2 are partly contralled so that the maximum possible
ennual dos2 to a true "offe-site" individual would be estimated 2t lass
than 40 mrem from tais Jata (above backqround).

The waln and fune hood exhaust ducts continue to show no dose above
Deck3roun? within error limits delivered to coatinuous occupancy of tha
exit stask locations.

TASLE IV
NVIRUHMENTAL DOSTIASTAY REPORT DATA
T3

P et 2
Averaze Lxpisures in nr

—— —

L
—

Lacation Quarter Total Total less
o 2 3 4 1 BACKGROUND
(127+ 14)

69 890 89 81 —

1 39 40 43 51 178 51

2 53 10 65 48 273 146

3 33 34 43 34 154 27

i 23 22 32 27 104 0

2 24 13 35 27 175 0

0 30 29 i1 33 133 (3)

{ 29 25 45 34 137 (2)

3 29 21 31 39 111 (2)

J 25 24U 35 28 113 0

10 21 . o 38 28 . 103 0

Averare of locations 6,7,F used for BACKGROUND.

T R R R R R R R R R R R T R T R T R R === e e R ey U b e e e



Q)

3
J

a .o

T

in

L ¥

o

TER

(ORO L B |

P

CHAP
X

-

an

iNTATY
:P\D--\ d 4N

3

¢

a

*

-

il
in
1ad

*ou

I

an

(E% R [ 3 IS

<2 > £ Gy W S
Dwd O 3 I o P » 2
o) 4 % (o e
=3 o | - n 43
o ik - O X
LN < - N & el
ed e 33 4D & D %
et ol 4, =
Ca Dt 0y = S - _
Q £+ wd 54 |
©C oo ~ oy
o G S L ) T |_
UL TR RN 3
- | 4 2. W2
o Sl S B o
O A2 ¢ L0 et fon
M 3.0 “izl o
- 0SS @ oeld -
@ o o L. £ A OO OC %
¢e wd €) el D DN T Ovar N
PO W o //.n Y= (DN o= =
> 0 Y o O — 12 t~
- e % « ryler
o 2o pon T /”H
= = 0
- 3 @ o ="
C L= “ O~
g Sal o L o N U
h - ¥ 2 e
e o) Qg T - O =
fon . 5= ot - R e ) -
-3 . e oT w4 2 . =
v 0 3 (o) . G 4 ] = 2- o
) . © (o I oy a. oo
(4] (o8 Qo0 s 3 0D — ] —..J OO0 OD
fa e e Ll S ‘- o .
~ 2 o 0 :;._ O*
= P w4 L2 = >~
N O =S il g f e
] ¥ T - . fls .J_
& 1 € 33 ) | s [ § P
=3 | & > QO 3 ! 990 ol |
[ LS C o4 3D = K7
y = O =20 0 L5 . _-‘O.—
Qo C . Cu - C a0 ..J_\.«
- = & 0 > 0 =1
0t “ o0 ! O 2 sth 3
L e P < > 5oL .
oo u - < R . (ol T2 T
e e ) et ¥ R, v cr 0000000 O0
oMo = [t o ~ Q.
o M e R S 3 0 o
WO = O O~ U - sl
e, I e e e L2 0 =
G L3 4T L= O L es . .
O & Co ) y 3 —
- fo T Y | 1y
PR & B o N I ¢
g 8 O VO« ) e T
R IS B ~ 20N = w4 O
B D (5 I o [ e =0 “)
M O3, N s il te ¢)
~ 2ty e foa ot Sy ) ¥ N ) .._
o~ A ot O 0t 0N af  m
(o L - v 23 oy =0 -~ +
- = 1 O Cr 7y 2 - - I* e
42 ol 2 N T T e 2 e e i i i S T e ¥
€ 2 .0 s, = |
n (] ™ ~
!

woni

3

“.

tuaen

~

29

1icludes

»
i



., APPENDIX 1
Publications - (July 1, 1980 - .une 30, 1981 )

T. Izak-Biran, V. P. Guinn, and M. A. Purcell, "Detailed udy
of the Removal of Copper Jackets from Jacket éullets: e
J. Forensic Sciences, 23 (1980) 374-379. '

V. P, Guinn, "Cyclic Nuclear Activation Analysis", Radio-
chemical and Radioanalytical Lecters, 44 (1930) 133-118,

>
’ . B .
E.OP. Gglnn, ?Nuclear Ac:ﬁvation Analysis 45 Years after
reorge Kevesy's Discovery', Journal of Radiocanalytical
Chemicery, 5¢ (1980) 306-314. ’

. 38 " ;
Thermal 3 Cl Reactiens with Propyne
Journal of Physical Chemistry, 84, 1876-1881 (19€0)
f.5.C. Lee and F,S. Rowland

The Abstraction Reactions of Methylene with Deuterated tethyl
Halides .

Journal of Physical -Chemistry, 85, 136 (1981)

Peter S.-T. Lee and .S. Rowland

Direct Formation of RCl frem the Cas Phaszc Reaction of Thermal
Atomic Chlorine with PR, (R = CH,, C,H:)
Journal of Physical Chemistvy, 85. 84 (1531)
Makoto Kikuchi, F.S.C. Lee, and F.S. Rawland

. " o 18 s e 2 y 9
Gas Phase Reactions of Thermal-""F with Propyne and 3,3,3-
Trifluoropropyne Ly
Journal c¢f physical Chemistry 85, 89 (1981)
Colman Concannon and F.S. Rowland

M

-
-
-

‘croprocessor 3ased Monitoring System for a Small Nuclear Rezctor Facility
E.Miller and C.F.DeXaysar
Proceedings of TRIGA Owners' Conference YII,-

San Diego, California, March 1280

Assessments of Accuracy ind Precision of Multi-Element Jeterminations in Whole
Coal by Non-destructive Meutron Activation Analysi

George £. Miller, Oon . 3urtner, and Paul A. Jera
Proceedings of 3Ird annual Conference on Nuclear Me
Research

Columbia, Missouri, April 1980

ek
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