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INSTALLATIONS

Atomic Power Station

1. There was in operation a uranium nuelear reactor which furnished eléctric

- power to an electric retwork. This reactor was under the auspices .of the
Academy of Sciences of the USSR. It was an experimental reactor. The
electricity generated was sti11 very expensive, but this was apparently
the first successful attempt at & nuclear reactor to generate s significant
amount of electrical energy: :

2. The reactor wss located to the south.of Moscow in Obninskoye, a railroad stop
on the KishinBv--Moscow (sic) 1ine, 110 kilometers y from Moscow. The
delegatex went there by automobile, most of the way .on the big highway from
Moscow to the Crimea, and then 120 (sic) kilometers on a side road to 50X1-HUM
Obninskoye: | The reactor vas nesr the Pravdn Rjver, from which water was .
taken and again dipcharged. ' '

3. The experimental reactor was under the supreme leadership of Prof. BlokhintSev,
member of the Academy. Of course, the immediate control on everyday matters
Wwas in the hands of the plant engineer. Prof. Blokhintsev, a theoretical
pPhysicist, was probably in charge of the nuclesr physics aspect.

4. The reactor Proper was a uranium reactor modersted by graphite and wag of ’
the cylindrical type. There were 130 rods containing uraniumy while the !
reactor contained 17 tons of graphite. Becausé of the complex structure of )
the rods, as indicated below, 1t would hardly be correct to spesk of "uranium
Tods.”™ 1In the rods, besides uranium and graphite, theére were stainless steel
and ordinary water. The uranium was also strongly enriched; it contained
five percent U-235. Thus the total pmount of uranium in the reactor was. 500
kilograms, containing 25 kilograms of U-235. The rods held theruranium inside
which was cooled by water streaming through rapidly. The rods were coated with
graphite and fitted into the eylindrical graphite moderstor block. The rods
were really pipes 6.5 meters long. The uranium was in the lowest two. meters,

Oor perhaps one and one-half meters s of the pipes. The expert’ who guided the
delegates around the power station said that he did not know how the pipes
looked insidej the rods (or pipes) were received from elsewhere ready for use.
The' uranium was' coated with stainless steel, and outside that again costed
with graphite. '

The reactor was built into the ground and was screened from outside by a
biclegical screen of one meter of water, directly connected to the :g'feac‘tor,
followed by three meters of coperete. . , ' ' i

“J1

6. The control rods were of boron carbide. They gere 18 in number and wereset
vertically. Each control rod could absorb 107, expressed in Keff. = 1 (sic).
The shutoff rods (twos; source thought ) wer 150 of boron .carbide and could 50X1-HUM
each absorb ten percent of the reactivity. There were a couple of canals .
or channels for taking measurements y but there were very few Of them,for the

Teal purpose of this reactor was the production of energy.

T. The cooling water of the primafy water system came in from above, streamed
downwsrd, and again upward. TFigure 1 gives a possible construction:
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the width
of ‘the water channel was 15 millimeters, The innermost water channel, for
the downward streaming vater, was 10 millimeters wide. The uranium, in any
case, was in a ring or cylinder acting as a water channel, and on both sides
it was equipped with stainless steel. ‘Whether it was cooled on both sides

9. The primary water system. The cooling water which streamed through the

10.

11.

13.

14,

reactor tubes or pipes was under = bressure -of 100 atmospheres.

|the boiling point of water was then 390°, This, however,

is Incorrect, since the boiling point is 3129C or about 5909F. TIn any
case, in the primary circuit the water remained below the boiling point
a8t 100 atmospheres. The cooling water entered the reactor tubes at a
temperature of 190°C, and left at a temperature of 260° to 270%¢C.

The pressure was built up by means of air balloons, with everything in
stainless steel, as indicated in figure 3. o B
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‘To prevent dissolving and the inward diffusion of light, there was a diaphragm
" 5
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with a very small surface in the space between the "a [ 50X1-HUM

water surface of the air balloons.

| |this was intended to be a kind ot rloater, which could go back and forth
on the surface of the water and which allowed little direct conmtact between
water and air. The air ballcons were kept even farther away from the rapidly
circulating primary water system by means of a long narrcw pipe. The air
cushions of the air balloons were in direct contact with 2.5 ‘cubic meters of
air at 100 atmospheres. There seemed to be two of these pressure-giving
systems, one at work and one in reserve. ) :

There was a great deal in regervé. The primary water was driven ardund by
two centrifugal pumps of stainless steel, while there were two others in
reserve, The water in the primary system took eight seconds to make the
circuit. : .

The secondary water system. The heat of the primsry system was developed

in steam generators, in which a secondary water system generated steam of
2509C and 12.5 atmospheres. The boiling point at 12.5 atmospheres is about
190°¢; thus, really superheated steam was produced. In the secondary system,
which was made up of ordinary steel and was not radioactive, there were 300
tons of water. Working at full steam, 42 tons of steam an hour were developed
The steam was conveyed to steam turbines in a nearby building, etc. After
condensation, the water was -again sent back into the Becondary system.

When working, each reactor tube or pipe was separately suppliéd with water
from the primary water ‘system, and two cubic meters of water per hour
streamed through each reactor pipe. It isg essential that the Primary water
going out of each pipe have the same temperature. Each pipe, there, was .
controlled independently. The tolerances lay between 1.6 and 2.4 cubic meters
Per hour. If one of the flow tolerances on even one of the p"ipes wag under-
working or overworking, -the boron carbide Pipes went to work, ‘and the reactor

was automatically shut off. These shutoff rods could each take up ten percent
of the reactivity. : '

50X1-HUM

50X1-HUM

At full speed, the flux was 5 x 1013 ne‘utfons per squaré centimeter per second.

Thirty thousand kilowatts of heat were genersted. There was 18 percent output
SECRET :
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in the conversion into electrie energy. After deduction of the consumption
of energy of the operation itself, a net of 5,000 kilowatts of electric
power was available. ;

15. There was g second generator in the generator rocm which worked on g8, S0
that they could stop the reactor from working at any time without cutting
off the supply of electrieity te the netwerk. Bventually every nuclear
reactor power stetion 1s to have at leagt two reastors, |
‘ | the reactor was working at 55
percent of 1ts eapseity, The temperature of the uranium remained below
500°C% In the graphite of the moderstor, the temperature ean go up to
700°¢C. .

16. After 100 days (full steam?) the uranium plpes have to be removed. “Then
the reactor is shut off, and they walt two days until the workt radioactivity
‘has disappeared. Then they can 1ift the pipes gut with large crenes, and can
store them in a room which was underground and wae shielded from sbove by
250 millimeters of steel, under which there were eight meters of water

17. Controls. Each room was checked constantly for radioactivity, which was done
centrally by ionization chambets. The maximum level permitted was 1.8 micro-
roentgens per second, The change of air was such that each room or campart-
ment had completely fresh alr 20 to 25 times Per hour. The waste was carried
off by a smokestack 100 meters high. ‘ -

18. The speed of the primary water. The surface of the section of the pipe
going down the center of each reactor tube was about 0.75 square centimeter.
Since two cubic meters of water per hour were driven through, the linear
speed of the water was about eight meters per second.. This would beé. true
for stainless steel; for aluminum the maximum safe speed would be seven
meters per second. R

19. The thickness of the uranium layer. In each pipe there were about 200 cubic
centimeters of uranium. If the height of the uranium layer was two meters,
this would mean one cubic centimeter of uranium Per running centimeter of
tube. In the recomstruetion in figure 1 above, there would be a thickness
of about 2.8 millimeters; and in figure 2 about 2.5 millimeters of uranium.

20. If there was a coherent layer of uranium, then the uranium muBt have been
rolled into a small strip about 2.8 or 2.5 millimeters thick, which had then
been wrapped in & spiral form around a stainless steel ceylinder. Lengthwise
there was no need for any great amount of cohesion between thé uranium and
the stainless steel. It would be effective, if the leading contact between
the uranium and both the surrounding steel cylinders was good. Then there
could have been uranium pellets between the steel ¢ylinders, and there
might even have been a similar Brofile rolling of a somewhat wider system of
two concentric steel cylinders filled with uranium pellets of a good thick-
ness. Then they could even use UQ, or other uranium compounds.

~21. 1In this design, Bursting or rupturing in a verticsal direction along the

length of the pipe would not be so serious. Perhaps this was the vay in
which they obtained such a high number of megawatt /days. At full speed,
they got 30,000 kilowatts of heat. The reactor held one-half ton of
uranium. If the pipes or tubes went for 100 days at full speéd, the out-
put was 6,000 megawatt/days per ton of uranium. ‘ this
is very high. :

, 22. The thickness of the graphite coating. Suppase the thickness of the stainless

steel cylinders was 0.0 millimeter each. This could be true, for at 100
atmospheres and 270°C g thickness of 0.6 millimeter would be necessary, based
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on two-thirds of the fluid limit. Then; according to both figure 1 and
figure 2 above, the graphite coating of the pipes would be about 24 milii.
meters thick. When the pipes .are ¢hanged, this graphite, which suffers the
most through radiation, must be changed at the same time. '

22. Uranium costs. Five hundred kilograms of non~enriched uranium would cost

: nearly $31,000. There were, however, 25 kilograms of U-235 in the reactor.
Putting the price at $20.00 per gram, the cost of U-235 would: come to
about $500,000. Replaced every hundred days this would amount to a yearly

cost of approximstely $1,750,000. It may be asgumed that there is a supplv EOYA
of uranium of this price. » 50X1-HUM
F there was a rull 1ot in the reactor, a used set of rods in
e ground, and & reserve lot along the wall. The maintenance 6f a full
v supply depended only ¢n the speed of operation in the factory 'producing the
uranium rods.
'23. Degree of enrichment. The strength of enrichment with five percent U«235
Was necessary becaufe of the msss of stainless steel and ordinary weter.
ol 50X1-HUM
: "It was clear, however, that after 50X1-HUM

100 days of the power station reaction at top speed; they must have used. s -
quentity of “nutlesr fuel: amouriting to.sbout" threeskilograms, of U«235, -
Synchro=cyclotron near Moscow ) :
25. The synchro-cyclotron of the Academy of Sciences of the USSR hag been in
operation since 1949. It was situated on the Volga &t the place where the
Moscow canal entered the river (125 kilameters northeast of Moscow). | 50X1-HUM
A very large artificial lake was created, which served to feed the Moscow
canal, where the large power station worked. There was insufficlént water
bower closer to Moscow.

— 50X1-HUM
| The institute wes one of many belonging

to the Academy of Sciences, and had as 1ts aim the study of physics of

pvarticles of very high energy (l»pr‘otons, deuterons, neutrons, positive and

negative mesons). The dispersal of neutrons by neutrons was studied b

Gillipov, the dispersal of neutrons and pi-mesons by Kasadayev

L . ]

26.

50X1-HUM

27. Thé diameter of the machine was six meters. The magnets of 75000 tons were
not made of cobalt steel but of "steel III". The megnet nuclei weré cooled
with air, which in its turn was cooled by water. The current in the magretic
boles was 5,000 amperes s the capacity 1,000 kilowatts. The field was 175000
gauss (at the edges 15,000). The distance between the termini was 60 centi-
meters in the center and 40 centimeters at the edge. There were 50 to. T0
impulses per second. L

28.. They used ordinary ion gourcés with low pressure, such as W-filament, graphite
bars, etc. They got 1010 protons per square centimeter per second at the
source. With protons they obtained 680 Mev (current of 0.3 to 0.4 microampere ).
With neutrons they obtained 500 Mev, and with negative mesons between 140
and 400 Mev. When the machine wasg in operation, no one was around; the sereen

to the measuring rooms consigted of a wall of reinforced concrete 8ix meters
thick. :

B e enath o T e e SOXT-HUM
: The length of life of the mesons was 10-1 secondj they then gave gaima
radiation. Be was bombarded for negative mesons, and Cu for positive mesons.,

|

L - [ | 50X1-HUM
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35.

36.

37.
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There was a _great deal of room for mounting experimental appax;atus » .and many
experiments could be carried on at the same time. Two simultaneous measure-
ments could be made at the same time. 1In particular, besides Wilson cameras,

50X1-HUM

they worked there with bell formations in liquids, which were suddenly released

to a pressure below the boiling point (Glaser vessel). f

|Various examples of thig

50X1-HUM

type of improved indicator instruments were béing tried. They had a l12-channel

gamma-spectrometer.

Heavy Water Reactor near Moscow

"About 25 to 30 kilometers to the west (sic) of Moscow, there was a physics

institute of the Aﬁademy of Sciences , in which there was a heé.vy water

mQderated reactor.

The reactor contained four and one-half cubic meters of Do0. This Dy0 was
twice distilled; there was no extra water purification. Abové the Dy0 was
helium which was regularly purified through s Pd catalyzer and a condenser
of Dp and Op. There was, thanks to very pure Dy0 and He, little anatomizing,
and the recombination of D50, therefore, amounted to only & féw milliliters
per hour.

The graphite reflector was kept under vacuum. Thus s they had a good leak
detéctor, since they had .no barometric effect. '

The capacity of the circulation pumps was 21 cubic meters per,‘fhoqr.'. The
loss in Dp0 with the pump was ten milliliters per day, which was not serious--

they had enough Dy0O. The heat exchanger was of stainless steel.  The D0
streamed into the inner pipes » Where it was cooled from 70°C toﬂ)ocs The
Cd-control plates could take up four percent of the reactivity,

off plates were removed; the syitching off was then done by lowering the D50
level.

There were 2.1 tons of natural uranium in the reactor, in the form of solid
bars 22 millimeters in diameter coated with 0.8 millimeters of anodie

oxydized aluminum. There was g total of 250 bars 1.60 meters lorg in a sgquare

lattice with nine centimeters between bars. The diameter of the tank was
1.75 meters, the thickness of the wall of the tank was three millimeters of
aluminum.

In the center of the reactor there were no bars, but rather a ‘eylinder with
& diameter of 60 centimeters. There they had space for experimentation

The switch.~. S0X1-HUM.

with two thermo-columns. The thermic neutron flux in the center was 2.5 x 1012

neutrons per square centimeter per second; the energy level was 400 to 600
kilowatts. There were no canals (channels) through the tank; four cansls
went up to the tank and four up. to the reflector. The reflector consisted
of one-meter-thick graphite.

The reactor has been working since 19)+9,— and the uranium bars have been
replaced twice. The top cover was revolving and was registered on a model,
where the bar numbers were recorded. The DO was brought in from below and
was also pumped back as indicated in the following sketeh:

1) LbOY

I
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38. The Soviets at this institute vere. carrying on the following ex:perizient's,
among others:

a. “Cross section™ of o« -and p-deuterium
b. "Neutron chopper®
¢. Speetrometer for gamma-quanta.,

Cyelotron of 14 Mev in Moscgw

- 39. There was & cyclotron of 14 Mev in Moscow. This. instrument had s diameter
o of 1.20 meters and & magnetic field of 13,000 gauss. The vacuum was 3 x 10%
mm Hg., the "separating time" four microseconds, the "inlet" 80 kilovolts.
there was another synchrotron outside Moscow, and one in S0X1-HUM

Leningrad as well.

Institute of Physical Chemistry of the Academy of Scienced | - 50X1-HUM

40. In Dubinin's section, they were studying the adsorption of mixtures of gasses
on silica gel and earbon. In the multimolecular field, in the presente of
one component sometimes more of another component can be adsorbed.  This is
not the case in the unimolecular field.

41, The adsorption of heat wes meagured calorimetrically. With a Pt-resistance
thermometer they could measure to 2 x 10-2 degrees Centigrade. Ig‘ a quartz
torsion balance they could weigh one gram with an accuracy .of 10° g&‘am
"Also on 100 square centimeters of gold film, a .complete isothérm could be
taken.

42. TFor measurements st & lower temperature, they had & cryostat with a con-
- stancy of 5 x 10%3 degrees Centigrade. Heémt insulation was accomplished by
polystyrene fosm rings, heat circulstion by a bakelite isolation piece
between copper rods in & cooler (sic) and to cool the frame (8ic). By
wrapping in Pt while heating it for use, the cold current was compensated.

43. The Soviet electron microscope UEM 100 (100 kv) gave & resolving power
H of 30 R, There was very fine absorption, and it was also sterdvscopic.

Lk, Frumkin was making oxide plsting in & vacuum, and was measuring electron
emission and then electrochemical properties in the same plating. When at
room temperature, Op was .adsorbed on F& t¢ a thickness of one monolayer
(1.51 x 10%5 atm./cm actual surface); then the layer was more active than
nqrmal. 1f adsorbed at -1209C, the electronic emission in that condition
was lower than normal; if it was warmed to rocm temperature;, the layer was
more setive.: ' )

eleifror\ L SSIon eating To room
/[\ ‘e ?%roj'kk\'i/
st -120°C !

no, of ﬂomé/c s

45, With more 0o at room temperature, more deactivation occurred. At a ‘higher
temperature, still more Op was needed for deactivation. Electron emission
at 1500C gave a maximum &t 3.5 x 1015 atom. O/cm?. They measured with an
accuracy to 10-° Amp.

elecTron ewaission

N

|
t

l

|
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"46. Ar iron plate of 0.1 mm was between two containers. In one container there
was acid, and in the other an alkaline solution. In & polarized alkaline
solution almost no H appeared on the plate. In the acid .solugtion, much H
‘'showed up on the plate, and thus the H, formed on the alkaline side: If
much H was permitted to g0 to the acid side, then there was a decresse of the
span (sic) on the alkaline side. The same result was obtained by letting H
'entex)*‘ from ges (discharge in Hp 4 Ne; Ne<pressure 7 mmy; thus higher than
PHp0).

’

b7, Roginskiy's impression was that the surfaces of technical catalyzers are
"biographieally" heterogeneous. In his laboratory it was possible to see
the atom going back and forth in the “field emission” of tungsten globules
in Hy.

48. Deryagin was measuring the working force between plates at a distance., At

" distances important in colloid chemistry, the law 1/r3 (London, ete.) no
longer holds true, but rather smwaller forces. The theory of Casimir and
Polder gave this already, but this was very well explained by the Russian
Lifshits. At Deryaginis laboratory, they were also measuring the pressure

resistance of films of surface active matter, 50X1-HUM
R
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Declassified in Part - Sanitized Copy Approved for Release 2013/04/09 : CIA-RDP80S01540R006700610006-1



HUM

50X1-
Declassified in Part - Sanitized Copy Approved for Release 2013/04/09 : CIA-RDP80S01540R006700610006-1

o‘Q
<

Next 11 Page(s) In Document Denied

Q”°0

Declassified in Part - Sanitized Copy Approved for Release 2013/04/09 : CIA-RDP80S01540R006700610006-1



