RCANIZATION OF THE IEAR-1 SWIMMING POOL REACTOR

Atowics
ator Physics Division, nemely the
responsible for f operatic the TBARLY” « This
by comprehends also the operation programation, reactor

hmmﬁixmg of the lrrediation Tacilities,

¢ Prom which operationsl data are

The Section is composed of a supervisor, two physicisis,
en techniclans-opersa ators and two techuniclans, engaged in the mail
nce of the electronic sguipment at the contrel reom. In order to
orm maintsnance se thim Seotion hes & suwell mechanical shop
i an elestronic laboratory, besides the fact that 1t receives assis-

1C6 ¢ if necessery, from

The TEA Helath Phveics Service has a branch working with
operation Section charged with the Radlologicsl Protection in
Reactor building. 'This brench has & ervisor and two fechni-
ns. Thie group iz in oharge ofs (1) [ orming surveys during reac-

13 operations, ineluvding alr sstivity measuremenis s (2) assisting
beanm experiments planning oo ning shield and equipment loca-

& 9

ation: (%) measuring radiafi:
dling of irrvadisted meterials and irradiations in pneumstic
gbbite; (4) persomnel monitoring; (5) performing gemma irradiations,

gpes and handling of the iryadisgtlon facilities used.

The cbtained data in the surveys snd alr actlvity are

nsmitted to the Operations Section,




; ‘ ﬂ,‘b\rgeﬁ 2 supervisor and s
water treatment in the resctor pool, They

resin regeneration, filters changes, ete.
2 ¥ #

the pH and rgsiﬂtivity of the water.

@mr%*~wnw Section

sent to this &
irradiations, %
directly with th
that reguire

cussed by & Committ the
applicant, the head of the ; antts I sion, the resctor
head of ths Bediologicsl Proiscticn Jervice. For come

BUPS T

visor ang the
plex experiments,

e

g et

The procedure for a routine re &ﬂ*&%’%pﬁratxa glarts

¥

istions and experiments applicatic

During the reactor "gperation progranm® (P0) elabora.
ieclans, the supervisor
and his assistant are peeded to perform this btesk. Then the PO iz
completed with all the scheduled irradiaticns and @xp%rim@mﬁ& approy
for this operation, This PO has %o be approved by the operator, reacto
guparvigsor and Health FPhysics supervisor. This approval is the first
item in the check-out list with 57 nore gms, Alter comp
document ls sigped by the s th pervisor and his &ﬂﬁis%&n%;
These thrae persons begl: reactor 81t upe alfter a general sudis |

warning for all the pie present at the reactor building. When ths

desired level reaches criticality, and after a few min&t@ﬁ needed foi
- ‘

instruments stabilizationg; the resctor is.fturned under sutomatic
control. From this moment on, just two persons are needed at the
control room. During all operations the supervisor wsmaimﬁ”afaunﬂ,
Eech 30 minutes, & general instruments' reading is performed, and

the values are annctated in the operaiional dats sheet. The pneumatic




are 8lup racorded on this
perational data sheet. When necessary compensation of the control
4 with one of the safety rods is performed and the dela recorded.
After the opersiional program is completed, u general werning is given
n the resctor building and the shut down is started., Then the opera- 2
ng erew £ille out sm instrument final checlk-out sheet which involves
& ivens. 1 shut downg the data on the operation
burn up is written down ip & log book. Plg. 1 shows the ensrgy spent
the last four yesyrs, 811 the 3 stbed with the irradistions and

=

speriments ave also recordsd.

pogitions,
mein core position, the grid plate is located above the headsr
- goolant loop, and the flow rate ’w@@h the core is
in Tront
& recia
of removable grapshite hlocks,
he thernal column is by a léeton door 12,7 thick {con-
sisting of 11" of sisel plates, 1Y lead sud 0.25% boral plates),
18

S De

wting power at this position is about LU0 Kw; at
his poRer level the reactor does not require fo

& s

;he graphite blocks ftenmperaturs due § radiation A8 reaB0he

£

T iﬁ"’“”"&ﬁ“? sty

B,
BBl &mw¢%

lumn position, are located

a5 there are gix 5% and two

&
aecomcdata

hrough tibes, Bach besam hoele can
se diflferent types of plugs

possible Yo irvediate huge sam-

¢ imente requiring fluid

alliows the withdrawal of & nev




CAdjscent fo the remctor corsz are located the terminals
of = pneumasic rabbit systen with four sending and receiving stations,

- These posumatic tubss are ueed painly for short periods

of irradiation. Two kinds of pneumatic rebbits are used, One is cons-

tructed with alumisom and the other with nylon or poliethylene. Both

are provided with Tell rings and terminals. The nylon rabbit has low

Looradiation desmege resistence. On the other hand it suffers negligible

1

getivation and theun it ls possible 4o handle it immediately after

irradietion. This is very important for ghort hali-life activation

analyses. These rabblts could stard several minutes irrsdiations ox

& few houres irredisticon withoud damage. It was noted that the main

source for radletion exposure was the felt parts, The aluminum rabe

bits are used for larger irradistion pericds, These rabbits return

S : . e 28 27 2
from the reacior core with high asctivity due to 4177, Ng 7 snd Na 4&

The procedure at the IEAR-L is {0 open thess rabbiits after a decay

time of about 12 hours or when nscessary, 1t could be opened within

@ special shield connecied directly with the recsiving stetion. With

thie shield the sample could be removed from the rabbit efter a decay

of oas hour in such a way that the cperator sxposure is reduced.

One ol the advanteges of the open pool resesrch is the

{ ; L ‘ : 4
sy mocess te the core or the grid Plate, and most of the irradiations
L s 0

aye performed locating zample holders at the grid plate,

There are five diffwrent tvpes of irradiation facili.- |

ties that could he used: ; 1

- EISATy demigned to irradiste telluric acid in aquacusfgglutiona
: 5
Y24 to be

This faclility is described in detail in another raper

R e b G

presented in this mesting.

- BIRA to 1rradiete materials in higher thermal 4o fast flux retic,

The material is located inside aluminum cepsules cloused either by

pressurs or Screwed (provided with a polyeihylene gasiet). Theae

capsules are fited in an aluminum rack whieh is then placed inside

a 3" diam. emd 2.5m long slunlpunm tube. In the upper extremity of =

this tube there is a Fflange provided with & rubber gaesket. Connected

g
!

with this flange there are %two 0,5 diam. end 6.7m length sluminum

tubes, The rack support is a small diameter AL tube opened at the
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introducfion is easily achieved with $he help of the cone already
mentioned, After the irradiation, the two-tubes assembly ls sus-
pénded at the level of the pool surface and the operator slides the
internal) tube up to the corresponding samples position, thea the cap-
sule can be removed through a hole in the liner located at lm from
the botton. In this way the sample capsulse can be transferred to t?f
transport shield, at about 2m below water surface, There are two 7

models in which it is pessible %o irradiste capsules up to 0.8 em ond

2 oem in diameter respasctively.

TVS i & vertical AL tube 3-in diam, and 10m long, Intol
this tube, when located at the grid plate, different kinds of racks
can be introduced., Une of these was specially designed for activatio
analyses ssmnples thet require long irra&iation periods, In this case
a rotor of variable speed is adapizd in order to rotate the rack whi
containe the sample and the standard tubes leocated symetrically wit
respect to the vertical axis. This facility can be used either with
or without water, It has been used mainly for low or medium reactor'
power level (€200 Kw) due to shielding problems, It is also used o3
high intensity gamms irradliatiouns.

BEACTCOR UTILIZATICN

The research resctors have been used mainly. fors (l)‘
actor Physics experiments; (Z) Neuiron Deam sxperiments; (3) Radio
isotope preductiony (4) Training; (5) Activation Analyses; (6) Shie
ing experiments; (7) Mmterisl testing; (8) In pile loops; (9) Radi
Chemigtry, etc... Spent fuel elemsnie or even sone reactor cores
have wlso been used for gamme irradiations, In the most developed
countries, research reactors have been depigned and built speciall
for some of the above-nmentioned purposes, Therefore their reactor
utilization programming is uniform and relatively siuple, However,;f
in under-~developed countries, when a resesrch reactor is brought
operating conditions, due t¢ reasons we do not intend to mention h
there is alwaye the necessity %@ cover a broad programme of utiliz
tion. Under these aspecte, the IBAR.1, being & 5 Mw swimming pool
actor is extremely versatile. This versatility, however, brought s
intricated problems related with the reactor operations schedule, |




. IEAR-]1 has been utilized msinly forg4) radioisotope production, neu-

i tron beam experiments, training, activaition analyses and, after the
b operations, the resctor core is used as a gamma SOurcs,

| Occeasionaly, it hes been used for other purposes such

1 as rediation effect studies, gamms healing measuremis and development
; on radioisotopes preduction methods,. During the operations all the

; possible oparatianﬁl data were gathered. Nevertheless; special oper-
" ations had to be run for this purpose, Frequently, during the same

| week, besides the routine high power operations (8 hours at 2 Mw

f two daye a week) for radicisotope production and beamlexperimcnts, it
' is necessary to operate the rsactor at 200 Kw for beam alignment and
i‘other calibrations of besm hole experiments, or even to irradiate
E»special materials at the TVA facility. Some weeks,; it is necessary
“:tOvopera%e the reactor at low power for training experiments or cali-
i‘bra%ionse Begides +this variety of veactor opersiions, the gamme ir-

ﬁ radigtions have to be performed. Different types of seeds, grains and
f;gnimals like rats, insects and other bialagiéal materials had been
f‘irradia%ed using the besm holes, tangencial holes and the TVA

. facility. The handiing and dosage of the facilities end the irra-

. distions themselves involve @ considerable time and mampower. Nor-

; mally, = weekly reactor operation program is: Monday: 8 hours at 2 Iiw;
Q'Tuesdayz 8 hours at 2 Mw; Wednesday removal of the irradiated samples
| and execution of gauma irradiations; Thursday and Friday low and/or

mediwn power level opersilons.

Exceptionally the reactor operates four days a week

. at 2 Mw. Some paperf involving neutron be&m.@xperiments(B’ 6y 7),

(9) and data on radiocisotopes pro-

| activation snalyses'"’, training
(10)@ will be presented to this Study Group Meeting and there-—-

~ fore will net be discusssd here,

- duction

SOME HEALTH PHYSICS DATA DURING ROUTINE REACTOR OPERATIONS

b Air Activity

For this determination, @ countinuous air monitor and

}_portabla pumps are available@{ll}% The continuous air monitor is

217




placed in the third floof{anﬂ connected to the reactor's scram

system, The reactor scrams when the monitor indication reaches
=53 :
10 },QC/C Ce
/

Speciel aténtion is given to the variations in ailr
activity due to Rn and Thn emantions from the walls. This is ime-
portant GBecause in some cases this activity is higher than the
one due itoc the reacitor operation.

The specific air activity with reactor off is 10”10

‘yséco. “hen the reactor is opersting at 2 Mw, it is raised to 5 x

1o fiee ;»e/cc. Now, if the circulation is turned down the alr activity

.- ,“”8 s o :
can be raised up to 10 Jmcfcc, depending from the ambilent temperature

Levels higher than these ones, were obiained just in’

1958'when the corrosicon of the fuel eclements was deteeted(4’ 12)9

A system for exhausting thevcentaminaﬁed air is
available., This systen exhausts the air from the pneumatic blower,
from the caves of the laboratories located in the reactor building

~and from vicinities of the beam hole experiments.

-The air is monitored before it is expelled by two geiger
tubes placed one before and one after the filter; in this way it is
possible to measure the filter efficiency and the air activity.

Normally the higher levels are obtained when the blower is turned omn,

External radiation

Reléting external radistion; a survey is nade covering
the first floor (beam holes) and the third one { control room and

pool surface ),

mghle I shows the radiation levels of a typical survey
with the reactor operating at 2 Iiw.
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8, 9, and 10 represent places sround neutron veloclty
sélee%ﬁr exp&rim&mﬁ and 5, 4 and 5 around single transmission in
hydrogénstaed paterizl expeximent. Besides this pericdical surﬁ&y?
8 general determination of radiation levels 18 nade by a remote |
areas monitor sysbem involving ﬁyiﬁﬁimmti@n chambers covering BETR~

'ﬁegic points within the reactor puildinge

Personnel momitoring

The operators wealr pocket chaumbers and film badges.

Both detectors areé gensible to gamna r&&&&tisn.anﬁ slow neutron.

The fast neutron dosimetry is the most aifficult and
also the most important. Tr the case of a reacior; 8 fast neutron
exposition 18 possibla only in bean experigents. In this case an
lev&luatien gf‘p@rﬁaﬁﬁﬁl faat neubron exposition can be made in'thaf;
ollowing ways (1) determine the gamma dose to fast neutron flux ray
in the operator's position; (2) multiply the gamna dose determined
with jocket chamber and films by the sactor (1) | )

; Por the validlty of this procedure, the necessary
conditions ared {a) all the gamus exposition of the operator must
come from this ﬁak;_(b} the genersl scheme of the experiment must

be kept unchanged.




These impésed conditions are generally achieved for

operators engaged in nevitron beam experiments., The monthly personnel

exposure are all less than 100 mrem, for the experiments that are

carried on.

Finally let us see some data about radiation levels
in the bandling of sctivated materials in irradistion elements and

Poeumatic rabbits,

In the handling of EIRA and EISAT, elements that had
been already described, 5 mr/h is the average dose rate in thae

ds
operator's position.

Im pneumatic rabbits operationsy; the dose rate outside
the shield is 200 mr/h when the rabbit arrives. During the rabbit
passage,; the dose-rate i1s fco high, but the duration is extremely
short. Dosimeters placed around during that occurence show an inte-~

grated dose of 7 mr.
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