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The Evalution of Gaseous Radioactive Materials in the Reactor
Room and in the Exhaust from the Research Reactor

Masami Fukui,*! Ken-ichi OKAMOTO,*! Hirotoshi MAKI,*!
Taka-aki YosHIMOTO*! and Kousuke KATSURAYAMA*!

The concentrations of several radionuclides released from the stack of the research reactor, Kyoto
University (KUR) were examined according to the modified procedure of the regulatory guidance “The
measurement of released radioactive substances from a light water moderated power reactor.”

It was found that the concentrations of all radionuclides detected such as tritium, iodine-131, -133
and strontium-90 efc. were sufficiently lower than the lower limit concentration in the air presented in
the guidance except for the Ar-41. Then the radiation control system was established so that the
average Ar-41 gas concentration for three months in the reactor room would not exceed the permis-
sible concentration 4x 10~7#Ci/cm?® regulated by the law, setting the reasonable alarm level 5x 10-6xCi/
cm?® which is connected with the operational interval of KUR and the average Ar-41 concentration of
the past twelve weeks.

KEY WORDS : radionuclides, regulatory guidance, research reactor, tritium, iodine, strontium, permis-

sible concentration, Ar-41, radiation control system, alarm level
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Fig. 1 The flow diagram of the Ar-41 released as the sweep gas which is
exhausted by a blower from the various equipment 1-5 of the KUR.

1. The upper part of the primary coolant system, 2. The D,0 equipment,
3. The thermal column equipment, 4. The tube equipment for irradia-

tion, 5. The off gas system.
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Fig. 2 The transitional pattern of the Ar-41 concentration in the reactor room concerned with the

operation of the KUR.
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Fig. 3 The transitional pattern of the Ar-41 concentration in the sweep gas concerned with the opera-

tion of the KUR.
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Fig. 4 The transitional pattern of the Ar-41 concentration in the D,O equipment concerned with the
operation of the KUR.
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Fig. 5 The average Ar-41 concentrations in a week, a month and three months in the
reactor room of the KUR.
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Table 2 The regulational values by law related with the Ar-41 concentration

in the air.

Permissible level for laws and

Object ordinances
(bulletin for the reactor)
E* Cc*
1. The controlled —_— =1
controlled area 0.03 + 3% 107 =
E**—-1.7 CH*
2. Workers under circumstances of radiation —t <1
1.3 4x1077
(E¥*=1.7 if E¥**<1.7)
Ex* C**
3. Outside of supervised area —_—t—=1
0.13 4x10-8

E* : Exposure dose for a week (rem).

C* : Average concentration of Ar-41 for a week (¢Ci/cm?®).
E** : Exposure dose for three months (rem).
C** : Average concentration of Ar-41 for three months (zCi/cm?).
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Average permissible concentration of Ar-41 for the next
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: Average permissible concentration
of Ar-41 in the reactor room for

B: Average permissible concentration of Ar-41
in the reactor room under the operation of
KUR supposing the working ratio as 50 %.

(Y)= 13 x 4 x 1077 - 12(X)
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Average concentration of Ar-41 in the reactor room air for the past

twelve weeks (uCi/cm?®): (X)

Fig. 6 The function curve, which enables to estimate that the present alarm level for the Ar-41
concentration in the reactor room would be reasonable for the next week from the view point
of the average permissible concentration of the three months.
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Fig. 7 The maximum Ar-41 level of the average concentration for the successive 8 hr in

a week at the stack and the reactor room.
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