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At RADTATION SaFETY STRESSED AT POWERSTATIONS i D Ul i ir s
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[Answer by Academician A.P. Aleksandrov, director of the Kurchatov Institute of
Atomic Energy, to a Question from reader V. Koroteyev: ' live in Moscow, not far
from the Kurchatov Institute op Atomic Energy, They say that there is increased
radioactivity here, It may be that I am frequently 111 because, yoy know, radiation
weakens the body. Tell me, does radiation threaten us?"]

[Text] The construction of atomie powerstations ig expanding. In thig connection,

‘particular interest is focused on the question-of radiation safety for those who

Work at these stations and a1se for those living in the Vieinity. Uninformeq

the Supposedly high radieactivity is that same kind or anecdote. It is, &f course,
complete nonsense. The whole vieinity is under careful control, Samples are
constantly taken of the soil, plants, air, ang water. The most thorough observations
are made of ventilation Pipes and drains. Many years of control show that saniltary
conditions here are berfectly good ang that there is no radiation danger whatscever.
Many institute workers, 1ncluding myself and my children ang grandechildren, live very
close to the institute.

. Because or the great interest ip the problem or radiaﬁion safety, I think it

appropriate to talk about it in TRyD,

In fact, in the atomic reactor of every atomic bowerstation g vast number of

radicactive substances, so-calleq “fission fragments;" are formeq as a result of the

fission or uranium. and plutonium in a chain reaction process. These radicactive
fission fragments are formed inside So-called "ryel elements, " The fuel elements

are hermetic tubes containing 8 uranium fuel cemposition and, orf course, radiocactive
Tission fragments. These tubes are very stable and retain their hermetic nature
during their whole working life that is, the entire fission radiation is sealed
inside then.

the reactop. It is, therefore, carefully hermetically sealed. Special equipment
is used to-control the entry or radicactive fission fragments into it and alse its own
radiocactivity. The water'!s purity is maintained by a water purification system.

The steam which drives the bowerstation's turbines is formed in the secondary circuit

~ Which is Separated from the water in the Primary circuit by reliable ang thick heat-

exchange apparatus--steanm generaters. The watep in the Secondary cirecuit is not
radicactive, but it is also continuously controlleqd,
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_wause of some kind of breakdown, the water in the primary circuit enters

sécondary circuit, and there appear in the latter traces of radicactivity--
approximately the same kind that is to be found in the Narzan mineral water which
we drink without any danger--then the corresponding section of the secondary
cireuit is switched off. Thus, the radiocactivity in the water in the primary circuit
and ‘the fuel elements is safely contained. At the station the entire reactor and
primary circuit are inside a very thick (several meters) bioclogical shield. This
is..made with such a margin that even in the greatest conceivable emergency radiocactivity
is not released.

At atomic powerstations however, in addition to radicactivity in the water, a
small guantity of radiodctive substances can also be found in the air. Argon
gas, for example, of which there is about 1 percent in the air, becomes activated
when it passes near the reactor in the neutron zone. This radiocactive argon
decomposes rapidly--in 2 hours its radioactivity is halved. A small quantity of
this radioactive argon is disposed of through the ventilation system after necessary
"cooling." High ventilation pipes near powerstations discharge small gquantities
of argon and sometimes, when there are disturbances, they discharge a small amount
of inert radiocactive 'gases. The height of the pipes and the cooling time for the
gases which are ventilated are chosen in such a way that, assuming the worst
possible breakdown, the concentration of radicactive gases and aerosols in the
surface soil does not exceed the permitted sanitary norms. These continuously
controlled observations carried out over many years have demonstrated that the
contentration of radiocactive gases and aerosols does not exceed the norm.

Thus, atomic powerstations, even in the case of very rare disruptions of their
normal work (and even more 'so under conditions of normal work) are completely
safe for people in the vicinity.

At the beginning of the development of nuclear physics and atomic technology,

when very little was known about the harmful effects of radiation, there were
indeed many unfortunate accidents. Marie Curie, who discovered radium, died ac

a result of a disease caused by irradiation. A case of mass sickness at a foreign
factory is well known. There, girls applied radioactive luminous paints to clock
faces with brushes and moistened the brushes with their tongues. Mass malignant
tumors appeared in their oral cavities. ' From 1946 through 1948 some of our
employees got radiation cataracts of the eyes. Now, however, medicire has analyzed
in detail the harmfulness of radioactive emission, technical means of wnrotection
from radiation have been worked out, and a system of warning signals has been set
~up. All this insures total safety in operating atomic power stations.

It is necessary to remember that everyone is exposed to the effects of radiation
throughout his life. This includes the offect of cosmic rays and the radiation
of radioactive substances which are found in the earth's composition and in rock
species and construction materials. There is also the radiation of radicactive
potassium, which’is part of the salt composition of our body and our food.

‘The efifect of radioactive substances--fission fragments that have appeared in the
atmosphere and the soil because of nuclear weapon testing--has been added to these
natural factors over the past 20 years.




Earlier, radiocactivity in the human body was determined mainly by the radioactivg§y;;~
of the potassium in it. But now it has more than doubled in everybody because '
of the radiocactive Cesium-137, obtained because of nuclear testing, which enters

the human body mainly through food. Atomic powerstations add practically nothing
to these factors already affecting the whole population.

Measurements of radioactivity éarried out over a long period in the region of the
Novovoronezh atomiec powerstation have shown that over the course of time, as

in other regions of the world, radicactivity in the soil is diminishing. This

is linked to the partial prohibition of nueclear weapon testing, adopted at the
suggestion of the Soviet Union. Radiocactive substances are the results of an
explosion which determine the radiocactivity of the soil and which gradually decompose
and become nonradiocactive., ‘The Novovoronezh atomic powerstation itself does not

add to the soil's radiocactivity.

In addition, conventional powerstations, where coal and especially shale serve ag
fuel, give off a ldrger quantity of radioactive substances in the form of ashes
than do atomic stations, not to mention the enormous discharge of carbon dioxide,
sulfur compounds, and so forth, Therefore the broad development of atomic powerstations
and replacement of thermal powerstations with atomic powerstations, as is now done
throughout the world, leads to an improvement in the population's living conditions.

This is the situation regarding safety from radiocactivity for the population.
And what is the situation for workers of atomic powerstations? Striet safety
regulations for radiation exist at all atomic powerstations.

When these regulations are observed and backed up by instruments in all premises

and individual dosimeters carried by all workers, then irradiation received by personnel
is within harmless limits. The limited dosage of irradiation permitted by our

and international norms is five rems per year (a rem is a unit measuring the

dosage of irradiation equel to the action of one roentgen on the organism). Suffice

to say that each of us receives such a dosage of irradiation (and often dcuble

or. treble this), only not in the course of a year, but immediately, when our

stomachs or chests are X-rayed. Usually we all undergo this at least once a year

by a doctor's direction and do not receive any special nourishment nor supplementary
leave as is established for workers of atomic powerstations. :

‘But people might reply to me:  But surely there have even been instances of rfatal
irradiation? Yes, in all branches of industry and in life 1in general. Unfortunately,
we cannot avoid mishaps. The violation of instructions or an accident both in
‘atomic technology and anywhere else can lead to a mishap. However, I must say

with satisfaction that the technical means, system of warning signals, and strict
control by the USSR Ministry of Health have produced good results in the atomic
industry. Accidents are extraordinarily rare in our field.

Thus, the development of atomic power engineering in our country only benefits

- our pecople and will facilitate their increased prosperity. Our technology insures
the security of the population and is harmless for those working in the atomic
industry. "




