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1. Comprehensive Study: Subject ~

Equipping,of Irradiation System

2. Purpose of j Study

In order , thaticJapan" Atomic Energy Research Institute
~(Oarai Lab.)Emay take measurement, on.a' continuous
basis, of:. calorific ~ fission of fuel samples being
irradiated with1 capsule, they.will measure temperature
and~ burn-up' characteristics of_the sensitivity, in
the hope that micro fission chamber, as an instru-

c -mentation?for'the'abovelpurpose, can be utilized on
a: practical basis.

~

Theycnow find:that ~ calorific value of fuel samples
irradiated with.JMTR's' capsule.by the method wh'ereby'

~

fluence monitor, such as Co and.Fe is measured and ~

'also'measurem~nt;is?take'n.~through, thermal calculatione
from; indicating temperature:of thermoelectric couple.
.In'the former cas'e', data-ta'kingLis impossible while.

~ _

-at an; irradiation and:an effect upon' neutron spectra
will'have~to-be considered. In'the:latter case,
duelto theLnecessity-of its having'to be assumed-

~ ~

.through.-thermalicalculation, there is a wide'descrepancy'

arising fromjvariationiin capsule-making dimension and
alsocassumed'descrepancy'in~ gamma" calorific volume ~is
' substantial. s
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'Due to the' foregoing rea' son,. fission chamber that isr
capable._of continuously measuring calorific volume
will be-installedLin capsule instrumentation.
Incidentally, as;for.JMTR's capsule, an: internal
cylinder, 40 x.35 x 29mm in dia.,.is put-in as external
cylinder and| capsule',is irradiated, with fission. samples

~

built into_ internal' cylinder._ Moreover, the fission I

-chamber, in terms of temperature characteristic, must
be-inserted into the portion whose temperature.is 30_0*C
or below,'so there is an extreme limit to the insertion ''

position, and it must be :as small_ as possible in dia-
meter.. Thermoelectric-couple'now being used for
measuring temperature is 1.0mm to-1.6mm in dia. and the
diameter of the fission chan.oer must be close to that-
of the thermoelectric couple.

3. Use of data taken and advantage of use

Capsule instrumentation.will be disposed after irradi-
ation-of the~ capsule. Further, as the fission chamber ,I

cannot be calibrated outside.the reactor, calibration
is not possible before the chamber is mounted on the. ~

capsule. Therefore, when a fission chamber is'availaile
on_a practical hasis, data taken at this experiment are
to be utilized.

-

4. Instruction for_use of the system
'

In addition to'JMTR, Japan Atomic Energy Research
Institute-'(Oarai Lab.)'now has' critical expe'riment
system =that'is~almost equal in reactor core to that of
JMTR.-
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They take. measurement of' temperature characteristic
of -the fission ~ of chamber by- using: JMTR.,and measurement
of' burn-in characteristics, which cannotLbe measured,.

with JMTRC, is:taken by..use of JMTR.

In theclight'of the} foregoing,itwo capsules for both'JMTR
and,JMTRC.asiin-the accompanying sheet'.(diagram), will be

'made. Moreover, heaters for. temperature. characteristic
test'is expected to'be built into capsule for JMTRC.' For
thetcalibrating.of fission chambers, radioactive lamination
such as fission; foil, Co, etc. are to'be used.

* JMTR = Japan Material Testing Reactor

PWR,'90% enriched Uranium fuel.

Located.in Oarai Research-Establishment of
J . A. E .' R . I .

.
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T. Ishii "

Member ~of the 1st Irradiation
Sectioncof J.M.T.R.
Oarai Lab. of J.A.E.R.I.
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