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Fig. 1. Unified non-destructive assay system with *He neutron detectors
and mass balance.
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Fig. 2. MCNPX modeling of the UNDA design #1.
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Table 1. Materials and Densities of UNDA Structures.

. Density
Structure Name Material 3
(gem)
Junction Box Stainless Steel 7.9
High Densit
Body 9 y 0.96
Polyethylene
Mass Balance Stainless Steel 7.9
Active Volume Helium-3 0.00084
®He Detector - -
Housing Stainless Steel 7.9
®He Detector Support Aluminum 2.7

Junction Box

*He Detector

Cf-252 Neutron Source

Body

Fig. 4. 2%Cf neutron source positions.
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Table 2. Comparisons between Measured and Calculated Detection Efficiency.

%2Cf Source Measured Calculated (MCNPX) Relative
Position Detection Efficiency Detection Efficiency Difference
20 cm
. .. 9.48+0.10% 9.45% 0.23%
(Axial Position)
m
s0c 10.6+0.06% 10.65% 0.30%

(Radial Position)

Table 3. Information of Depleted Uranium and Container.

Total Mass 56.72 kg
Depleted Uranium Mass 50 kg
Total Density 3.0gcm?®

Depleted Uranium Size

30 cm (D) x 26.77 (H) cm

Container Size

30 cm (D) x 30 (H) cm

Container Thickness

0.5cm
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Fig. 9. MCNPX modeling of UNDA according to container position (Design #1).
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Evaluation of Neutron Detection Efficiency of the Unified Non-Destructive Assay

Using MCNPX Code

Byung-Hee Won", Hee Seo”, Seung Kyu Lee™", Se Hwan Park”, and Ho Dong Kim”

“Korea Atomic Energy Research Institute,
" Department of Nuclear Engineering, Hanyang University

Abstract - In this study, neutron detection efficiency of the UNDA system, which has been developed for study on nuclear

material accountancy in a future pyro-process facility, was evaluated by using the MCNPX code. The detection efficiency was

evaluated as a function of (1) positions of B2Cf neutron source in the axial and radial directions, and (2) thicknesses and

locations of the container filled with the depleted uranium materials for two different designs of the UNDA. In the case of

#2Cf source positions, detection efficiency was distributed from 6.83% to 13.35%. As *’Cf source was positioned at upper

part in the axial direction, detection efficiency was decreased after a slight increase, On the other hands, as *Cf source was

positioned at outer part in the radial direction, detection efficiency was increased. In the case of container thickness, there

was a slight decline when the thickness was increased. As the container was located at upper part, detection efficiency was

decreased and as the container was located at outer part, detection efficiency was increased. Detection efficiency was varied

from 10.31% to 13.61%, These values were higher than that of

252

Cf source case., The UNDA with polyethylene cover has

about 2% higher detection efficiency than the UNDA without the cover.

Keywords :

Unified Non-Destructive Assay (UNDA), MCNPX code, Neutron detection efficiency
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