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Computational Model

A simplified computational model having been used is shown in

Fig. I-1, and the assumptions for the calculation are as follows;

1} Nuclear characteristics of the core is represented by a point and

the blanket is not taken into account.

2} TUranium contained in sodium coolant as impurity and fissionable
miclides on the surface of the fuel pins of both the core and the
blanket are considered %o be the source of the background.

Gamme and neutron backgrounds from the reactor are ignored in

this evaluation because it can be suppressed down by the shielding.

3) It is postulated that the fission products released from a

cladding rupture disperse in the assembly with complete mixing.

4) 'The fission products after having returned to the reactor core

through the primary coolant system are ignored of their effects.

The signal and the background to be detected as the counting rate
of the delayed neutrons (CDN) can generally be expressed by the

following equations:
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Wo. of atoms in fissile materials released
Ho. of fissile atoms in 1 litre of sodium

. . e i s . 2
Microscopic fission cross section of fissile nuclei (cm™)

Core average neutron flux (n/cm2 sec )

Fission yield for the i-th group of delayed neutrons
Decay constant of the i-th group (sec“l)

Reactor operating time (irradiation time) at full power (sec)
Transit time from core to detector position (sec)

Transit time through the core (sec)

One round time of sodium coolant through the primary coolant

system (gec)
Sodium flow rate through an assembly (1lit/sec)

Detection efficiency of the sampling chamber per litre
(eps/1it)

Volume of the sampling chamber (Litre)



2. Results of Calculation

The S/N ratio was calculated under the following conditions;

1 Signal level is due to the fission of Pu02-U02 in the amount of

10 mg.

2 Background level is due to the fission of uranium of 50 ppb

contained in sodium.

3 The reactor parameters are as Table 1 of the master paper.

4 & = 107} ama v = 0.3 (1it)

The results of calculation are shown in Table I-1.

As a reference, if the continmuous release is based on recoil

fission products, the amount of fission products from Pu,OQ—UO2 of

10 mg can be given by the exposure area of 1.7 cm? of the fuel meat.



Table I-1.

Results of Calculation

Signal Bakeground
Continuous Burst
release
*
Amount of fissile 10 mg 45 ng/lit
materials (Pu02—U02) (Wat. U)
No., of delayed neutrons 1.3 x 103 4 x 104 1x lO3
in sampling chamber (dps/1it) {dps/1it) (dps/1it)
Counting rate by 39 1200 30
detection system (cps) {cpa) (cps)
5/ 1.3 40 _—

* 50 ppb impurity in sodium
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