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I. THE MOSCOW VVR-S REACTOR

l. General Construction

A general view of the Moscow VVR-S reactor is given in
Fig. 1. Construction details are shown in Figs. 2, 3, and 4 (next
three pages), to which reference will be made as appropriate in the

text.

Fig. 1. General view of the
Moscow VVR-S reactor from the
thermal column side [1]

The reactor core is housed
in an aluminum-alloy tank 2.3 m in
diameter and 5.9 m high. This tank
also contains experimental channels,
fuel transfer chutes, and control
rods. [3]

The tank consists of three
cylindrical shells welded to a spher-
ical bottom, and two removable cowers.
Welded into the tank are nine horizon-
tal channels, seven vertical channels
passing through the tank from top to
bottom (for experimental purposes, e.g.,
transferring irradiated specimens to
hot cells or housing experimental
loops), a fuel transier chute with an
inside diameter of 200 mm, and a recess
to accommodate the forward disks of
the thermal column (see Figs. 2, 3, and
4). The overflow, drain, and circula-
tion tubes, and the tubes housing the
measuring instruments;, are welded into
the bottom of the tank. The upper
part of the tank contains nine vertical
control rod channels, channels for hradiating
samples, and seven ionization chamber
channels., [3]

The reactor i1s shielded laterally by 800 mm of water, a
200-mm cast-iron supporting structure surrounding the tank, and a
1600-mm concrete shield (density 3.2 g/om®). The water shielding
extends 3.5 m above and 1.15 m below the core. In addition, upper
shielding is provided in the form of cast-iron disks 800 mm thick

(see Pigs. 2 and 3). [3]

The supporting structure of the reactor (mentioned above)
consists of a lower series of cast-iron rings, an outer shell, and
an upper series of cast-iron rings (see Fig. 3). The basic purpose
of the cast-iron rings is to reauce radiative heating of the ceoncrete

shielding.

Atop the cast-iron structure 1s mounted a large revolving

cover, elther electrically or manually operated, which provides addi-
tional radiation shielding for working personnel. A smaller cover,

[Text resumes on p. 6.)
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Fig. 3. Vertical cross-section of the reactor through the thermal column [3]

1 - reactor vessel; 2 - core; 3 - control rod channels; 4 - thermal colum;
2. - thermal column shielding; 6 - horizontal channel plug; 7 - base plate;
8 - supporting structure; 9 - upper revolving cover; 10 - small revolving
cover; 1l - container for removal of spent fuel.
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Fig. 4. Vertical cross-section of the reactor through
the fuel transfer chute [3]

1 - spent fuel storage area; 2 - chute for transferring

spent fuel elements; 3 - optical unit; 4 - manipulator
unit.









Fig. 5. Flow diagram of the reactor system [3]

1 - discharge to drainage system; 2 - distillate tarks:
3 - distillate supply; 4 - process water; 5 - reactor;

6 - filter; 7 - air from mein roam: 8 - deasrator: O.

16, 22 - ventilating ducts; 10 - “hrottle valve ; 11- hesat
exchargers: 12 - pumps; 13 - pump heaaers; 14, 17 -
drainage tubes; 15, 18 - overflow pipes: 19 - o drain-
age system; 20 - to tank level gauge; 21 - spernt fuel

element storage.
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Fig. 6. View of reactor pump house [3]



pesition of the rods i1s monitored by position sensors. [3].

Reactor power during startups and steady-state operation
is monitored by seven KNT-52-type ionization chambers located in the
reactor tank. Three of these ionl2f&tion chambers, for use during
startups, are vertically movable; the remaining four, for use during
steady-state operation, are stationary (see Fig. 7). [3]

Fig. 7. Longitudinal cross-sections of control and safety systems [3]

1 - control rods; 2 - scram rod servodrive; 3 - precision servodrive;
4} - automatic-control servodrive; 5 - stationary (steady-state operation)

ionization chamber; 6 - movable (startup) ionization chamber; 7 - support
bracket.






II. THE TASHKENT VVR-S REACTOR

A general view of the VVR-S reactor belonging to the
Nuclear Physics Institute of the Academy of Sciences Uzbekskaya SSR,
is shown in Fig. 8. The reactor, which is located in Kibray, a suburb
of Tashkent [5?, was placed in operation in 1959 [6]. The reactor is
intended for physical research and for the production of isotopes
(including short-lived isotopes) for the use of the scientific com-
munity of [Soviet] Central Asia [6].

Many of the research results obtained with this reactor
have already found practical applicatious. One example is the
development of automatic control systems for industrial rubber
production machinery, which was made possible by the use of 1isotopes
manufactured in the Tashkent reactor [6].
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Fig. 8. General view of the Tashkent VVR-S reactor [6]











