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Abstract

The buildup‘ of fission product, i.e. Xe-135 poisoning, is a prime factor in restarting a nuclear reactor
from the shutdown, which was under normal operation in the high flux thermal reactor. It is caused by
the high absorption crosssection of Xe-135 to thermal neutrons and its long half life, from which the.
thermal power is affected.

It is then possible to restart a nuclear reactor after the sufficient excess reactivity to override thi:
poisoning must be inserted, or its concentration is decreased sufficiently when its temporary shutdcwn is.
required.

As matter of fact, these have an impcrtant influence not only cn reactor safety but also on economic:
aspect in operation.

Considering these points in this study, the shutdown prccess was cptimized using the Pontryagin’s:
maximum principle so that the shutdcwn methcd was improved so as to restart the reacter to its ful
power at any time, but the Xxenon concentration did not excess the constrained allowable value during:
and after shutdown, at the same time all the control actions were completed within minimum time from.
beginnirig of the shutdown.
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Fig. 1 XENON CONCENTRATION
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Table 1. Parameters of Xenon Kinetics

Ar=2.852x107% sec™!
rr=0. 061

2:=2.109%1075 sec™!
72=0.002 ) _
0=3.21x10° b=8.21x10"*cm?
ro=0do/Ar=1.1255X 107 3¢,
r1=71/(y«+71) =0.9683
r2=7z+rr)=0.03186
w=¢/¢o=0.7395

u=¢/go

go=101"

Table 2. Time Optimal Sw1tch1ng Points and
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