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INTRODUCTION

The National Atomic Energy Com m ission has ju s t put c ritic a l the RA-3 re a c to r , a 
descrip tion  of which is  given in the following pages of this booklet.

T his, th e re fo re , is  a favorable m oment to pause for a b rie f s e lf -c r itic a l analysis 
on the m eaning of th is w ork and its  inclusión in the argentine n uc lear panoram a.

The new instrum en t does not im ply a special advancem ent inso far perta ins to nu­
c le a r  technology, but it  ce rta in ly  is  a step  forw ard tow ards obtaining self-experience  
and developing our capab ilities. It a lso  m eans opening new channels for national in - 
du stry  and an incentive fo r its  perfectioning, but above all, it  means faith in ourselves,

Under a coid econom ical analysis i t  probably could be argued that the cost of the 
re a c to r  has been higher than was estim ated  in the previous calculations of the original 
p ro jec t, as a lso , that building it has taken m ore tim e than fo reseen .

But it is  also  tru e  tha t c e rta in  im ponderables of v e ry  difficult quantitative evalua- 
tion a t the p re sen t m oment would escape from  this analysis . These fully com pénsate 
the investm ent and th e ir  im portan t meaning can only be appreciated  in the future.

These im ponderables a re  given by the intangible p ro fits  produced by these works 
a fte r  long te rm s , in a re a s  which apparently  a re  not d irec tly  re la ted  to them , such as 
expansión of basic  in d u strie s , technological qualification, scientific and technical r e -  
sea rch , full use of na tu ra l re so u rce s  and, in a ll, m odernization of the country.

In the p ro cess  of evolution of nuclear industry , as in that of any o ther g rea t indus_ 
try , th e re  a re  ce rta in  n e ce ssa ry  stages to be com pulsory fullfilled to attain  the a fo re - 
mentioned se lf-ex p erien ce , which constitu tes the basis  of a ll p ro g re ss . Insisting  011 
th is  concept, by definition experience is  "p rac tice  and observation", and these  a re  
things which cannot be bought o r  loaned.



Such is  the policy o r  philosophy which decided the building of RA-3, and wtóch is 
the continuation of the one which im pelled us to build and com m ission the RA-1 a t the 
begining of 1958, the f i r s t  nuclear re a c to r  to be put in se rv ice  in South A m erica, fo l- 
lowed by RA-0 and RA-2, and it is  the sam e philosophy that will abet us tom orrow  to 
build the f i r s t  argentine power re a c to r  o r nuclear plant, which a lready  has been 
studied and pro jected .

We could have bought a re a c to r  like RA-3 in a foreign country. It would have 
been s im p le r and maybe m ore econom ical.

But we p re fe rre d  to do i t  ou rse lves, with our technicians and our industry , to 
le a rn  as we went along, assim ila ting  and amending our m istakes.

With the fru its  of our w ork in our hands and on the basis of the blueprints and 
specifications p resen ted , we then requ ired  and obtained from  the United States Atomic 
Energy Com m ission a substantial g rant for complementing the facilities and attending 
to the running expenses of the reac to r . In this m anner the professional qualifications 
of C. N. E. A. 's personnel in charge of the p ro jec t has received the im portant guarantee 
em erging from  the fact that i t  is  the f ir s t  and only tim e that the North A m erican o rg a- 
n ization has given an amount to cover expenses of a unit which neither has been design- 
ed ñor built in that country.

This sam e Institution, through the International Atomic Energy Agency and in con- 
nection with the p rog ram  of cooperation and technical a ss is tance  the la tte r  c a r r ie s  out, 
has donated to us 35, 000 do lla rs  w orth of enriched uranium , to be used as fuel for the 
re a c to r .

The RA-3 is  p a rt of the Ezeiza Atomic C enter, w here we a re  building other labo ra­
to rio s  and im portan t fac ilities  and it  is  one of the achievem ents foreseen in the plan c a r -  
r ied  out by the National Atomic Energy Com m ission, under its  perm anent objective of 
P ro g ress iv e  incorporation  of the full range of peaceful applications of nuclear energy to 
the p ro g re s s , health and w elfare of the community.

In sh o rt, RA-3 constitu tes a new stage, sa tisfac to rily  fullfilled, o r a nuclear e n e r­
gy p ro g ram  conceived with a deep national sense.

A
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The RA-3 re a c to r has been pro jected  and built by the National Atomic Energy Com- 
m ission  with cooperation from  priva te  industry  and is  located a t the Ezeiza Atomic 
C enter, a t p re sen t under construction.

Its operation w ill enable radioisotopes to be produced in a com m ercial sca le  and 
th e re fo re , to obtain a substan tial reduction in the im port of such elem ents.

It w ill sim ultaneously  be a valuable working tool for experim entation in a wide 
range of subjects connected with basic  re se a rc h  and technological applications, p a r ti-  
cu la rly  in the fields of nuclear engineering and the developm ent and testing  of nuclear 
fuels.

This v e rsa til ity  of uses of the RA-3 made it  n e ce ssa ry  to fo rsee  during the p ro je c t-  
ing stage a s e r ie s  of irrad ia tio n  fac ilitie s  and o ther aux ilia ry  ones, som e of which c h a r-  
a c te riz e  th is re a c to r  from  o ther s im ila r  ones a t p re sen t under operation in d ifferent 
coun tries.

Its principal c h a ra c te r is tic s  a re  the following:

Type:
Norm al power: 
T herm al flux: 
Fuel:
M oderator: 
R efrigeration:

Open tank
5, 000 kW (therm al) ^
4 x  l 0ia  neu tro n s/cm  sec 
90% enriched uranium  
dem ineralized  w ater 
forced c ircu lation  of w ater



Due to the harm onio d istribution  of its  d ifferent ñ o o rs  and its  sim ple design a rc h i-  
te c tu re , the building of the re a c to r  is  typically  functional.

It has a cube-form  cen tra l block, em erging from  the re s t  of the building, with r e -  
inforced concrete  w alls and roofs and no ex ternal openings. In the cen tra l room  or 
hall within it, the specific activ ity  of the re a c to r  is  c a rrie d  out.

In the middle of said  space the fundamental elem ents of the re a c to r a re  located, 
th a t is  to say: the s ta in less  s tee l p rincipal tank w herein the reac tan t core  is  contained, 
w ith its  corresponding heavy concrete  shielding, the control m echanism s and, la te ra lly , 
the so called  "hot ce ll" .

The d ifferen t com plem entary fac ilities  of the re a c to r  a re  located in six ñ o o rs  s u r -  
rounding the cen tra l block a lready  described .

The basem ent contains the pumping room  and the re a c to rs  coolant c ircu its ; the heat 
ing, hot w ater, com pressed  a ir ,  vacuum and air-conditioning sy stem s; an em ergency 
e le c tr ic ity  g en era to r and the m aste r sw itchboard for d istribution  of e lec tric  power.

In the ground floor and cióse to the p rincipal entrance of the building the d ressing  
room s fo r the personnel a re  found, which com m unicate with the cen tra l room  of said 
floor and which is  the experim entation á re a  of the re a c to r .

In the fron tal p a r t of the building there  is  an in term edíate  floor which contains the 
l ib ra ry  and som e adm in istra tive  o ffice-room s.

The rad iochem ical lab o ra to ries  occupy the whole of the f i r s t  floor. This section is 
sub ject to the rad io san ita ry  control demanded by the ex istan t in ternational regulations.

The second floor corresponds to the top level of the tank of the re a c to r . The con­
tro l room  is  on this. level, as a lso , on the opposite side, a room  fo r technological ex- 
p e rim en ts . This is connected with the p rincipal hall through openings in the dividing 
w all fo r passing  the ducts that eventually have to be placed in the re a c to r due to the ex- 
pe rim en ts  under way.

F inally , the th ird  floor contains the room  w herein all the ventilation equipment of 
the building is  located, and specially , that of the sections in which radioactive contam i- 
nation may occasionally  occur.

The d ifferen t sections of the building a re  com plem ented according to th e ir specific 
functions, with o ffice-room s, bathroom s and o ther n ecessa ry  fac ilitie s .



Reactor Rui! ding



V entilation system : It com prises a conventional general in sta lla tion  with p a rtia l r e c i r -
culation of the a ir  tre a ted , and a to ta lly  independen! active c ircu it 

which co rresponds to those sectíons susceptib le of contam ination (hot cell, top opening 
of the tank, active lab o ra to rie s , irrad ia tio n  ducts and th e rm al column), which ex trac ts  
the 1 00% of the a ir  and expels i t  to the outside a fte r  passing  i t  through high efficiency 
f i l te r s , fo r p a rtic le s  of the o rd e r of 0 .3  m icrons.

In case s  of em ergency the c irc u it can be a lte red  with m otorized sh u tte rs  to p e rm it 
a  to ta l rec ircu la tio n  of the a i r  until the orig in  of the contam ination is  located and elim i- 
nated , to then expel the a i r  to the outside in sm all volum es, diluted in a g rea t quantity 
of non-contam inated a ir .



It consists  of a cy lindrical shaped principal tank which is  s e t v e rtica lly  and has an 
open upper end. It is com pletely built with 3 mm thick sta in less  steel.

The to ta l height of the tank is  10. 90 m. Its d iam eter in the low er half is  3. 02 m 
enlarg ing  to 3. 34 m in the upper half.

The bottom  re s ts  o n á  1 m thick re in fo rced  concrete  slab, 1 m under ground ño o r 
level.

The co re  of the re a c to r  (composed of the fuel elem ents containing the enriched 
uranium ) is  s e t inside the p rincipal tank a t a height of 1. 90 m above the bottom , on 
which i t  re s ts  by m eans of a supporting la ttice  with four legs.

With the object of stopping the rad iations originated in the fission p ro cesses  of the 
co re , the p rinc ipal tank is  encircled  by a heavy concrete  lay er of 3. 5 g /cm  density and 
a 2. 50 m th ickness, which acts as a biological shield and p erm its  the p resence  of p e r -  
sonnel in the outside p a rt.

Within the concrete  shielding th e re  a re  d ifferent ducts which a re  p a r t of the coolant 
sy stem  and the experim ental fac ilitie s , such as the irrad ia tio n  ducts, which rad ia lly  
p ie rc e  the wall of the tank and extend to the v icinity  of the co re  and which a re  accessib le  
from  the outside. T here  a lso  is  the so called  "therm al colum n” which is  a 2 x 2 m m e- 
ta llic  box which also  p ie rces  the shielding and the wall of the tank to reach  the vicinity 
of the co re . Inside th is box th e re  is  a p ile of graphite blocks of nuclear purity , destinat_ 
ed to expedite th ere in  a flux of therm al neutrons used in d ifferen t irrad ia tio n  experim ents.

A part from  the co re , the irrad ia tio n  ducts and the therm al column, inside the p r in ­
cipal tank, a t one side of the co re , th e re  is  a p la tfo rm  with the object of supporting p a rt 
of the neutrón detection instrum ents , p a rticu la rly , two com pensated ionization cham bers.

On a level with the upper end of the tank th e re  is  a pro jecting  s tru c tu re  on which the 
control m echanism s of the re a c to r  a re  fixed. At the side and on a p a ra lle l line with said 
s tru c tu re  th e re  is  a movable bridge to expedite the access  to the inside of the tank and 
the vicin ity  of the co re  with extensión tools.



cink ni' lli( ‘ m-(
Si■ h(>m;11 ir i nl

A - Principal lank 
li Cure
C Control roils mrc'honisin 

I) - Thermal rnlumn 

F - Irradinlion ducts 

F - Decay lanks

(i - Deeay pool 

Fl - Concrete shielding 

I Hol crll 

.1 - Control room 

K - Experimente'ilion h 

I - l’umpíng room



IV -  THE CORE

It is  form ed by fuel elem ents which can be se t up in 10 x 8 = 80 positions on an a lu - 
minum  la ttice  which ac ts  as th e ir  support.

Each e lem ent (of MTR type) has the appearance of a square section p rism , of about 
80 m m  by side and a height of about 80 cm  and is com posed of 19 p la tes se t in p a ra lle l 
form  which a re  made of an alum inum  and 90% enriched uranium  alloy, covered w 'th a lu - 
m inum  of a th ickness in the o rd e r of 0. 4 mm. Each píate  contains about 7. 8 g of 235 
uranium .

At th e ir  low er section  the fuel elem ents end in a cy lindrical bushing which is  in s e r t-  
ed in the holes of the la ttice , with which each elem ent rem ains fixed and p ro p erly  se t in 
its  corresponding  position.

The co re  can adopt many v aried  conñgurations. F o r m inim al c r itic a lity  conditions 
it is  com posed of 16 e lem ents se t in a 4 x 4 square , with th ree  graphite  reñ ec tin g  faces. 
F o r a norm al operation and a t full power the configurad on of the core  can be of 25 e le ­
m ents.

F ive of the fuel elem ents a re  special as they a re  used as control e lem ents, to which 
end, p a r t  of the fuel p la tes  a re  taken from  them  to p e rm it in sertion  of the control and 
safe ty  rods.

During norm al operation the tank of the re a c to r  is  com pletely full of dem ineralized 
w a te r which ac ts  as coolant, m odera to r and v e rtic a l shielding.

The heat generated  in the co re  is  tra n s fe rre d  to the w a ter which occupies the free  
spaces between the fuel p la tes  and that c ircu la tes  in a descending m anner, passes 
through the low er bushing of the elem ents and the supporting la ttice  and then to the cool­
ant system .

U nderneath the la ttice  a funnel shaped cham ber connects i t  w ith the 30 cm  d iam eter 
duct of the p rim a rv  coolant c irc 'ú t .

With the object of obtaining a b e tte r  neutronic balance» the fuel e lem ents, in th e ir 
en tire ty , a re  surrounded by a re f le c to r  consistan t of graphite b a rs  of nuclear purity  
which have the sam e s izes  and positional sy stem  as the fo rm er. The graphite re flec ts  
the neutrons that escape from  the co re , re tu rn ing  them  to the sam e, to partic íp a te  in  the 
fiss io n  p ro c e ss .

Some of the free  holes of the la ttice  a re  used to place the con tainer of the neutrón 
so u rce  of am eric iu m -b ery lliu m  with which the fission  p ro cess  is  s ta rted , as a lso , to 
hold two fiss ion  cham bers which a re  the d e tec to rs  of the neutrón flux during the f ir s t  
s tages of the putting in  operation of the re a c to r .



Between the co re  and the inner face of the therm al column th e re  is  a 60 mm thick 
lead pía te  with the object of shielding the gamma radiation originating in the fuel e le - 
m ents and avoiding its  diffusion to the graphite of the therm al column. Said píate has 
a coolant system  to d issipa te  the calo ric  energy accum ulated within it  as a consequence 
of the radiation.

Also, between the side wall of the tank of the re a c to r and the concrete  shielding 
that surrounds it on the outside th e re  is a 50 m m  thick and 2 m high lead casing (which 
is  cen tered  in height with the m édium plañe of the core) with the object of shielding the 
gam m a rad iation  orig inated  in the core  to avoid heating of the concrete which could 
produce in i t  enough therm al gradients as to genera te c racks. Within the lead casing 
th e re  is  a coil for d issipation  of the heat generated, by forced c ircu lation  of w ater.



C o n t r o l  r o o m  o f  th e  re a c to r

C o re  o f  16 b o x e s  

C o m p íe t e  1 y re f le c te d  w i th  g r a p h i t e  a n d  w i th  4 c o n t r o l  ro d s .  

D e te c to r s :  2 f i s s io n  c h a m b e r s  a n d  3 io n iz a t io n  c h a m b e rs





V -  COOLANT SYSTEMS

The re frig e ra tio n  of the core  is  made by forced circu lation  of the dem ineralized 
w ater tha t filis  the tank of the re a c to r , passing  it  through the fuel elem ents. The c a - 
lo ric  energy  c a rr ie d  by the sam e is d issipated  in the atm osphere by m eans of cooling 
tow ers.

P r im a ry  c irc u it ; The w ater is  sucked through the low er p a rt of the supporting la t-   ̂
tice  of the core  and sen t to two decay o r disactivation tanks of 15 m 

each, connected in p a ra lle l and located in the low er p a rt of the principal tank of the 
re a c to r , under the p íate that supports it. The object of these  tanks is to delay passage 
of the w ater to allow the sh o rt ha lf-life  rad ioactive elem ents to decay, so that when the 
w a ter reach es  the pumping room , w here it p asses  next, the rad iation  level shall be 
com patible with the p resen ce  in the room  of operational personnel.

Between the decay tanks and the pumping room  which is on the sam e level, the 
30 cm  d íam eter duct desc rib es  an inverted  "U", acting as an anti-siphon, to avoid that 
the level of the w ater inside the re a c to r  should descend belovv a c e rta ín  level in case of 
a breakdown in the pumping room . In th is m anner it is  insured  that a t a ll moments the 
co re  rem ains subm erged in w ater.

The p rim ary  coolant system  is com pleted with a sp lit casing type s ta in less  steel 
centrifugal pump, with a 300 m ^/h  pumping capacity , a heat interchanger, also oí s ta iu - 
le ss  s tee l, with tubes in U; the respec tive  valves; a duct for re -e n try  of the w ater to the 
p rinc ipa l tank and an in le t diffusion system  which reduces the formation of Whirlpools 
and th e re fo re  avoids that p a r t  of the w a ter that has been in contact with the core shall 
r is e  to the surface.

The re -e n try  duct to the tank is located a t m id-height of sam e. Within the tank it 
b ranches off into a "T" , the ends of which descend to the vicin ity  of the bottom, w here 
they end in two p erfo ra ted  sem ito re s , through which the w ater coming from  the heat in - 
te rch an g ers  en te rs  the p rincipal tank.

At levels of 0. 50 and 1 m above the sem ito res  th e re  a re  two fa lse  bottom s that 
cover the floor of the tank and a re  so p e rfo ra ted  that the passage sections in c rease  
gradually . Thus it is  possib le  to slow down the en try  speed of the w ater, which en ters  
in a v e r t ic a l  ascen t m anner.

The tem p era tu re  of the coolant w a ter a t en try  and output of the core  is  re sp ec tiv e - 
ly  38 and 45°C. The flow is  m easured  with a 1% p rec isió n  by a venturi.

In case  the coolant w ater rec ircu la tio n  pump stops, the operation of the re a c to r is 
au tom aticallv  in te rrup ted  by the in sertion  of the safety  rods in the co re  and the rem nant 
heat generated  in the fuel elem ents is  d issipated  by natu ra l convection of the w ater.
F o r that reaso n , two of the faces of the funnel that connects the la ttice  with the suction 
duct a re  re tra c tab le  and open when the pump stops, allowing a convective cu rren t to be 
estab lished  inside the core.



Secondary c irc u it : It com prises a heat in terchanger, a rec ircu la tio n  pump and a cool- 
ing tow er from  which the heat originating in the p rim ary  is d issi - 

pated in the atm osphere,

Through a 15 m long tunnel the ducts of the secondary  c ircu it go out of the pump- 
ing room  of the re a c to r  building and end in a pumping house w here, ap a rt from  the r e ­
circu la tion  pump, the w ater dem ineralization  equipment for the re a c to rs  supply is 
in sta lled .

The cooling tower is  iocated alongside said  pumping house.

D em ineralized w ater c i rc u it ; The trea ted  w ater passes  from  the dem ineralizing  eq lip-
m ent to an in term edía te  tank Iocated in the pumping room, 

from  w here i t  is  pumped to an elevated tank of a 20 m^ capacity. The re a c to r is sup- 
plied from  th is  tank.

Coolant c irc u it of the lead shielding: When n ecessa ry , the w ater is  sen t through this
c irc u it from  the pumping room  and re -in jec ted  in

the p rim ary .

Continuous dem ineraliza tion  c ircu it: With the object of m aintaining a 0. 5 pureness of
the w ater of the p rim ary  c ircu it, a 10 to 15 mlVh 

flow is  taken from  it by derivation , it  is  made to pass through a dem in era lize r that r e -  
ta ins the rad ioactive im p u ritie s  that may have been incorporated to the w ater by erosion 
and is  again re -in jec ted  into the c ircu it.

Hot w ater lay e r c ircu it: Hot w ater is in jected  over the surface  of the w ater of the re a c t-  
~ o rs  tank until a 1 m thick lay er is form ed, with the object of
causing an inversión  in the v e rtica l therm al g radient of the w ater in the tank. In that 
m anner it is avoided that bubbles o r p a rtic le s  of w ater that have been in contact with the 
co re  can reach  the su rface  in th e ir  ascen t by natural convection, increasing  the aclivity 
in the am bient a ir  in that zone.
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The re a c to r  is  controlled  by moving absorben t elem ents in a v e rtica l d irection  in - 
side the co re , These e lem ents, in th e ir  en tire ty  called control rods, a re  of two types: 
com pensation rods o r  of co a rse  con tro l, of which there  a re  four, for introdueing large 
reac tiv íty  valúes in a slow m anner. The rem aining type is  one single rod, called of 
regulation o r of fine con tro l, which is  used for introducing lim ited quantities of re a c tiv i-  
ty and for routine operation of the re a c to r ,

The com pensation rods ac t as the sam e tim e as safety  rods as under any abnorm al 
evolutíon of any variab le  of the system  they quickly fall into the core , stopping the w ork- 
ing oí' the re a c to r .

The following a re  the c h a ra c te r is tic s  of the com pensation-safety  rods:

Length of s troke  
Soeed
R eactivíty  valué
Speed of reac tiv íty  introduction
A ccuracy of position indication

645 mm 
1.1 m m /sec  
3, 000 pcm (3%) 
lO p c m /sec  (10““V sec) 
1/360

Same c h a ra c te r is tic s  of the regulation rod a re :

Length of s troke  645 mm
Máximum speed 21 m m /sec
R eactivíty valué 500 pcm
Máximum speed of reac tiv íty  introduction 45 p cm /sec
A ccuracy of position indication 1/3600

Actioning of the rods is  made through m echanism s located on the upper bridge of 
the re a c to r . The shank that supports the rods moves actioned by an e lec tric  m otor, an 
appropria te  reduction g e a r  and a sp ira l screw . The m otor of the com pensation-safety  
rods is  of d ire c t c u rre n t with independent excitation, which in su res  a p rac tica lly  
constant speed of tra n s fe r . The m otor of the regulation rod is biphase, fed by a 400 Hz 
a lte rnating  c u rren t.

Movement of the ro d s: Once a s e r ie s  of in itia l conditions indispensable for the safety  of
the operation a re  v erified , the re a c to r  can be s ta rted  by ra ising  

the com pensation-safety  rods. When c ritic a lity  has been reached , the op era to r adjusts 
th e ir  position to obtain an adequate ra te  of in c rease  of pow er. A fter a certa in  level, in 
th is case  1% of the nominal power of the re a c to r , the operation can continué au tom atica l-
ly.

Manual co n tro l: The autom atic contro l system  actuates perm anently  on the regulation 
rod to keep the pow er of the re a c to r  a t a constant level without ín te r - 

vention of the o p e ra to r. The la tte r  can fu rth erm o re  se lec t another power to which the 
re a c to r  is  au tom atically  taken, within the m easuring  range orig inally  selec ted . The 
possib le  operation ranges in autom atic control a re :



Range III 15 to 150 kW
Range IV 75 to 650 kW
Range V 150 to 1500 kW
Range VI 300 to 3000 kW
Range VII 750 to 7500 kW

The actioning m otor of the regulation rod receives the commanding tensión from  a 
calcu lating  equipm ent, which produces a signal of fault, of the form

P -  P n 1 dP
A---------- - B -  —

P 0 P dt

A and B being constant, P the power of the re a c to r  indicated by the linear m easuring 
channel and P 0 the d esired  power; a signal proportional to the second te rm  of the ex p res- 
sion is  furnished d irec tly  by the logarithm ic m easuring  chain.

Instrum enta  ti on: The en tire ty  of e lec tron ic  m easuring  chains enables m easuring of the 
power level from  the in itia l level corresponding to the neutrons source 

and up to the full pow er one. More than 10 decades extend between both. This ampie 
gam ut is  covered by;

- Two m easuring  channels that use fission  cham bers as de tec to rs  and can, by 
autom atic shift, occupy two positions to en large  the extensión of the m easuring 
range. The indication is made between 1 and 10^ cps on a logarithm ic scale  
re c o rd e r .

-  A m easuring  channel which uses an ionization cham ber and a logarithm ic cu rren t 
am p lifie r, to cover from  the in term ed ía te  range to that of máxim um  power. A 
logarithm ic sca le  re c o rd e r  and another that indicates the speed in the variation 
of pow er (Period), a re  the instrum ents  se t a t the end of th is chain.

-  A lin e a r sca le  cu rre n t m easuring  channel with a com pensated ionization cham ber 
and an am plifie r with operation gamut se lec to r, fo r p rec ise  reading of the power 
level. The autom atic system  receives the inform ation on the power of the reac to r 
through th is m easuring  channel. A lin ea r sca le  re c o rd e r  graphs the varia tion  of 
the pow er level.

-  T hree  iden tical c u rre n t m easuring  channels, with non-com pensated ionization 
cham bers supply the signáis used by the safety  system  to se t the máximum valué 
of pow er.

Safety; The safety  sy stem  actions the rods of the re a c to r  to lim it abnorm al evolution of 
any of the va riab les  connected to it. Before autom atic safety  action is produced, 

a sound a la rm  w arns the o p era to r of the abnorm ality , previous to reaching the dangerous 
valué.



C o n t r o l  r o d s  a c t i o n i n g  

m e c h a n i s m  an d  u p p e r  h o t  cell
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G e n e r a l  v i e w  o f  c o r e  a n d  

e x p e r i m e n t a t i o n  accesses



The saj'ety actions, in o rd e r according to th e ir  e ffectiveness, a re :

Pow er reduction 
Rod introduction 
T otal fa ll of rods

(Set back) 
(Reverse) 
(Seram)

Any one of them  can be m anually s ta r ted  by the o p era to r.

The to tal fall of ro d s , as  an ex trem e action, only happens in case  of any of the 
following e ircu m stan ces :

-  E xcess of power
-  E xcessively  sh o rt period
-  Excess of tem p era tu re  of the coolant w ater
-  E xcessive indication of any am bient a i r  detection equipm ent
-  E xcessive activ ity  of the coolant w ater

Sanitary  contro l of rad ia tion : The am bient a ir  rad iation  level is  controlled  in a cen -
tra liz ed  m anner from  the control room  of the re a c to r  by 

means of d ifferen t types of d e tec to rs  and m easuring  equipm ents. The following a re  the 
m easurem en ts  that a re  made:

-  Gamma rad ia tion , in eight d ifferen t p a rts  of the building, by means of G eiger- 
M llller d e tec to rs  which cover a m argin of 5 decades and w ork by im pulsión in 
the low ranges and by c u rre n t in the high ones.

-  A erosols activ ity , through four m onitoring equipm ents with c ry s ta l sc in til-  
lation d e tec to rs  and im pulse am p lifie r and in teg ra to r equipment, which give 
reading in a m argin  of 3 decades.

- A ctivity due to fission  producís in the a i r ,  by detection of radioactivated  
p artió les  deposited in appropria te  f il te rs  placed opposite a scin tilla tion  d e tec t­
o r and with a sp ec tro m e te r equipm ent ca lib ra ted  fo r detection of I j 3 i .

-  G eneral activ ity  due to the p resen ce  of A x i l  *n ventilation system , with a 
s im ila r  equipm ent as the fo rm er.

-  Activity due to therm al and fa s t neu trons, through local m onitoring.



VII -  EXPERIMENTAL FACILITIES

Irrad ia tio n  d u c ts : At m id-height of the co re , the re a c to r has six rad ia lly  disposed 
horizontal ducts, each of which has an access opening in the ex - 

te rn a l face of the concrete  shield . The o ther end, which is closed, reaches the v i-  
c in ity  of the co re .

T here  is a seventh duct, se t p a ra lle lly  to one of the faces of the supporting la t­
tice  of the co re , and which goes through, that is  to say, has access openings a t both 
ends.

Each of these ducts has system s of a ir  suction and filling and drainage of 
w a ter. F u rth erm o re , when they a re  not used in experim ents, they rem ain  shielded 
w ith concrete  plugs.

Pneum atic c ircu it: Two 38 mm d iam eter ducts reach  the vicinity  of the core . These
a re  p a r t of a pneum atic system  for introducing and taking out 

sam ples from  the re a c to r  in a fa s t and sim ple m anner. The sam ples a re  sent o r r e -  
ceived inside capsules from  two stations locatéd in the building of the reac to r.

T herm al colum n: In the ground ñ o o r experim enta ti on hall, in one of the faces of the 
concrete  shielding, th e re  is  a cavity full of graphite blocks of nu­

c le a r  pu rity , which reaches the vicinity  of the co re  and constitu tes a therm al neutrons 
irrad ia tio n  sou rce . The th e rm al column is  shielded by a thick and heavy door, which 
can be taken away fo r carry in g  out experim ents and which has various openings. These 
a re  of d ifferen t d iam eter and th e ir  object is  to allow access  to the graphite by the m ere 
taking out of the concrete  plugs that c ióse  them .

Hot cell and sam ple ex traction  system : On the top floor of the re a c to r , a t the side of
the opening of the tank there  is  an inclosure 

called  the "Hot C ell", with 90 cm  thick heavy concrete  w alls. Its object is  to allow 
handling and sto rage  of highly irrad ia ted  elem ents coming from  the re a c to r , without 
any r isk s  for the personnel in charge of such operations.

The hot cell com m unicates with the p rincipal tank of the re a c to r in two ways.
One, through its  frontal p a r t, w here the door is , and which p ro jec ts  over the opening 
of the tank. The o ther is  a square  section duct which reaches the floor of the cell from  
the v icin ity  of the co re  inside the tank, passing  through the concrete  shielding.

A m etallic  basket actioned by a cable m echanism  moves inside th is duct. In it 
the irrad ia te d  elem ents a re  taken from  the core  to the hot cell.

On the floor of the ce ll th e re  a re  two o ther ducts of the sam e section, se t la te ra l-  
ly  to the fo rm er. One reach es  a decay pool on the ground floor of the re a c to r w here 
the e lem ents may be s to red  fo r th e ir  rad ioactiv ity  to decay in o rd e r they may be taken 
out of the building of the re a c to r . The o ther duct connects the cell with the f ir s t  floor 
of the building w here the rad iochem ical lab o ra to ries  a re  located.



T ran sp o rt of irrad ia te d  elem ents is  a lso  done within these  ducts inside a cable 
actuated m etallic  basket.

These ducts, in th e ir  en tire ty , a re  called  "sam ple ex traction  system ".



CORPORATIONS THAT PARTICIPATED IN THE BUILDING OF RA-3

ACEROS SIMA S. A. I. C.
ADELCO S. A. I. C. A.
AGAR CROSS & Co. LTD.
ALDO FRESCHI
ARRIETA Y CABANNE S. R. L. 
AUTOMATIC SPRINKLERS ARGENTINA 
BAVA, SEERY Y LIJTMAER S .A .I .C . y F. 
BOHOGU Y LANZA S. R. L.
BRUNO SCHILLIG
CALERA "VILLA DEL PARQUE" S. R. L. 
CAMEA S. A.
CARLOS IERMAN Y ARMANDO BARRASA 
CELOCROM S. A. I. C.
C. I. M. E. T.
CLERIS Y NIKLISON 
COAMCO S. A.
COMPAÑIA ARGENTINA DE 

MEDIDORES S. A.
CONSTANTA S. A.
DEGREMONT S. A.
DROSA s. A.
DUTECá .CA S. A.
EL HORNERO S. R. L.
EMAG S. R. L.
ENCAR
ERNESTO SCHEER 
FAPESA S. A. I. C.
FAUSTINO G. ROMO 
FITZNER HNOS.
FLORCALDE S. A.
FRANCISCO VISSANI
GERMAN BLANCO S. A. I. C. I. A. G.
GIMENEZ HNOS.
IGGAM S. A. I.
IMDO S. A.
IMPERTOID (ARGENTINA) S. A. 
INDUSTRIAS PIRELLI S. A. I. C.
IRUMA S. A. I. C. F . I.
ISOLIT S. R. L.
JUAN PERISSINOTTI 
LEYDEN ARGENTINA 
LUIS SOLARI Y RAMON CASEREZ 
LUIS VARGAS
MADERERA CONSTRUCTORA RUIZ S. R. L. 
MARSETTI S. R. L.

Building m ate ria ls  
A m erican blinds
Stainless s tee l centrifugal pumps
F loor polishing
E lec tric ity
Cooling tow ers
Building con trac to rs
Therm odynam ic insta llation
Flow m ete rs
Building m ateria ls
Aluminum profiles
Building fin ishers
Anti oxides
Coaxial cables
Sanitation
Building co n trac to rs

Industria l re le v a to rs  
Carbón deposit re s is to rs  
W ater dem ineralization  
Flow m eters  
Special paint trea tm en t 
Building m ate ria ls  
S tainless s tee l valves 
Signal lights 
Building con trac to rs
Components fo r e lectron ic  control equípments
M etallic ca rp en try
Stainless s tee l tubing
Stainless s tee l bo ilers
G lassw are
M arblework
P la s te r
Building m ateria ls
C arpentry
Insulating ñ o o rs
Conductors and coaxial cables
H ydraulic pumps
Special ñ o o rs  and revetm ent
Interconnection binding posts
E lectro ly tica l capacito rs
F loors and revetm ents
Paintw ork
C arpentry
Building m ate ria ls



METALURGICA GIACOBINO Y CIA. 
M3LOZ, GUTIERREZ Y MILLEFANTI 
MONTES DE OCA HNOS. Y CIA. S. R. L. 
NONIS Y CIA. S. R. L.
ORGANIZACION CAX I. C. F .
OTIS ELEVATOR COMPANY
PHILIPS ARGENTINA S. A.
PLASTIDUCTO
RENCA
ROSMAR
R. Y. C. A. S. A.
S. A. I. M. S. A. I. C.
SAIRE S. A. C. I.
SCHMIDBERG Y FISZER S. R. L. 
SCHMITT
SERRANO S. A. C. I. e I.
SIEMENS ARGENTINA S. A.
SODINEL
STANDARD ELECTRIC ARGENTINA 
TALA S. R. L.
TELESPEAKER
TOPECO
VICTORIO MOLTRASIO E HIJOS S. A.

M etallic carp en try  
M etallic carp en try  
Sanitation and gas 
M osaics
Building m ate ria ls  
E levators
Components for e lectron ic  control equipments
Polyethylene tubing
Pow er re c o rd e rs
P anel in strum en ts
A coustical ceilings
Therm odynam ical insta llation
A ir conditioning and ventilation
B uilding co n trac to rs
S tainless s tee l centrifugal pumps
Building m a te ria ls
A utom atic sw itches
E lec trica l sw itchboards and control desks
R elevators
Building m a te ria ls
In tercom unicators
W ire r e s is to r s
M osaics and revetm ents
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