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Investigation of Thermal Neutron Flux with Irradiation Time and
Position for NAA #1 Irradiation Hole of HANARO Research

Reactor
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Abstract

The daily and operation periodic variation of thermal neutron fluxes with time and
vertical position of monitors in a rabbit for NAA #1 irradiation hole of HANARO
research reactor was measured. Monitors were irradiated at the pre—fixed position in
a rabbit and activities were evaluated under the same condition. As a result, thermal
neutron flux with time shows 4.3 % of relative standard deviation. Thermal neutron
flux on the top of rabbit is 3.4 % Ilower than that on the bottom of rabbit. In
addition, thermal neutron flux at 3 ~ 5 cm higher position from the bottom of rabbit

1s increased and position over 7 cm is reduced.
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Table 1. Theraml neutron flux variation of NAA #1 irradiation hole for a day.

Start time . . Difference between
o Top of rabbit Bottom of rabbit
Run No. of Irradiation

. . . . t d bott
(2002-08-21) (x 10%n/cm” * sec)  (x 10"n/cm” - sec) ob anc bottom

(x 10"n/cm” - sec)

1 09 : 02 AM 2.94 3.00 5.93
2 09 : 13 AM 2.94 3.00 5.40
3 10 : 10 AM 2.95 3.02 6.60
4 11 : 10 AM 2.85 2.98 12.6
5 11 : 44 AM 2.92 3.03 10.7
6 12 : 57 PM 2.92 3.03 11.1
7 01 : 10 PM 2.94 3.22 28.2
8 02 : 10 PM 3.01 3.09 8.32
9 03 : 10 PM 2.97 2.99 2.60
10 04 : 10 PM 291 3.04 12.6
11 04 : 50 PM 2.94 3.11 17.3
12 05 : 10 PM 2.99 3.11 11.8
13 05 : 36 PM 2.99 3.02 3.10
14 05 : 51 PM 3.00 3.11 11.8
Mean 2.95 3.05 10.6
Standard deviation 0.04 0.07 6.55
RSD"(%) 14 2.2 61.8
Minimum 2.85 2.98 2.60
Maximum 3.01 3.22 28.2

% stands for relative standard deviation
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. Thermal neutron flux variation of NAA #1 irradiation hole during a operation
period of HANARO research reactor.

Table 2. Distribution of thermal neutron flux with monitor positions in a rabbit at
NAA #1 irradiation hole for a day.(Unit : x 10"n/cm” - sec)

Position Rabbit 1 Rabbit 2 Rabbit 3 Rabbit 4 Rabbit 5
1 3.04 2.89 2.96 2.99 3.04
2 3.05 2.94 2.95 3.01 3.05
3 3.06 2.94 2.95 3.01 3.07
4 3.10 2.98 2.96 2.99 3.02
5 3.06 2.97 2.96 3.05 2.99
6 3.03 3.00 2.93 3.01 2.97
7 2.95 2.96 2.88 2.95 2.95
8 2.85 2.90 291 2.94 2.90
Mean 3.02 2.9 2.94 2.99 3.00
SD* 0.08 0.04 0.03 0.04 0.06
RSD™(%) 2.63 1.34 0.96 1.18 1.87
Minimum 2.85 2.89 2.88 294 2.90
Maximum 3.10 3.00 2.96 3.05 3.07
Deviation(%) 3.1 3.7 2.7 3.6 5.5

* and ** stand for standard deviation and relative standard deviation, respectively
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Fig. 2. Variation of thermal neutron flux with monitor positions in rabbits at NAA #1

irradiation hole for a day.
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