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Effects of Power History on the Radioactivity Inventories
and Decay Heat of Nuclear Ships
by

Isao Iyori

An investigation is made upon the effects of power history on the transient changes in the
radioactivity inventories of the reactor core, the gamma energy release rate, and the decay heat
generation rate after the reactor shutdown. Referring to the safety of nuclear ships arriving in or
leaving from port, the work of this paper is summed up as follows.

(1) Let t be the normal power operation time, and T be the subsequent time interval during
which some complicated power history is experienced for arriving in and leaving from port, then
the changes in the core radioactivity inventories and the radiation energy release rate through the
time duration T for the case of t>T are approximately the same as those for the case of t»T.

(2) If the normal operation time t is short, the radioactivity inventories and the radiation
energy release rate do not always keep decreasing after the power is set to some constant lower
level.

(3) When the power is set to some upper constant level in some part of the period T, the
radioactivity inventories and the energy release rate do not always approach monotonically from
lowerside to the saturation value corresponding to the upper power level. They sometimes over-
shoot the saturation value if the normal operation time is long.

(4) There exist such a power operation process for arrival as to make the activity inventories
or the radiation energy release rate minimum under the condition that the time required for the
operation process is fixed. The power process can be easily calculated on an electronic computer.

(5) The above mentioned numerical calculation showes that the influences of power history
appear more in the decay heat generation rate after the arrival in port than in the amount of

inventories of the long-lived harmful radioactivities.
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