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Table 1. Energy Distribution of Cold Neutron at Monochromator by McStas.

Energy Distribution Energy Distribution Energy Distribution
[meV] [%6] [meV] [%6] [meV] [%6]
2,025 0.1 3.825 6.2 5.625 1.6
2,175 0.4 3.975 5.7 5.775 1.3
2.325 1.1 4.125 5.2 5.925 1.1
2.475 2.1 4,275 48 6.075 0.9
2,625 3.1 4,425 4.2 6.225 0.7
2.775 4.0 4,575 3.9 6.375 0.6
2,925 4.8 4,725 3.4 6.525 0.5
3.075 5.5 4,875 3.1 6.675 0.3
3.225 6.0 2,025 2.7 6.825 0.2
3.375 6.4 5.175 2.4 6.975 0.2
3.525 6.6 5.325 2.1 7.125 0.1
3.675 6.5 5.475 1.9 7.275 0.1

Table 2. Material Weight Ratio of Heavy Concrete included °B 5%.

Material Weight (%)
'H 0.682
B 5.0
C 5.019
YN 0.018
e 44,086

*Na 0.573
Mg 1,136
7TAl 1,973
Si 14,092
S 0.1173
K 1.246
Ca 20.911
Ti 0.091
Fe 5.0557

a5l S 7AE T e AR ZFEAe] T
dodoltt, AFRAM YWSEAE FEee e
WAPEFo] ol FATE AH S50 R Au|Eo] 9o
), S Y] e AR e AR ER o] F
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Ak A 29E =Y JEF Ao 1
FAME F 339 gon de= 0,97 gemPol), A4 AL
|8 F Ao AdS gabr] ¢35 JEIRYSh)E
AR 3% H7FEJ o A7F H7EE Qg S
AEta 4 do 2 AASYI Fr)e WX 0.00120479
gem ol ¥ 49} 2o B v AA3ACHS.

~

Table 3. Material Weight Ratio of Polyethylene included *°B 5%.

Material Weight (%)
'H 13.57
B 5.0
C 81.43

Table 4. Material Weight Ratio of Air.

Material Weight (%)
C 0.022
UN 76.508
0 23.47

2.3. Flux A% 92 2 A% 99 43
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N

i)

JOURNAL OF RADIATION PROTECTION, VOL.39 NO.1 MARCH 2014 23



FAT 9] 49 1 AEEREA Adle HHs A 9 ¥ 34

CI
“m |

Sample Table

Analyzer
Detector

Fig. 1. Geometry of Cold-TAS and positions of NV'S and point 1 to 5. (point 1: over guide, point 2: surface of lead rotated by 45 degree from point 1,
point 3: surface of bottom concrete, point 4: upper surface of polyethylene at center, point 5: upper surface of polyethylene rotated by 45 degrees

from point 4).

(a) (b)

(d)

(e)

Fig. 2. The monochromator rotated 45 degree (a) polyethylene and lead before change, and shielding block height reduced by (b) 20%, (c) 25%, (d) 30%,

(e) 35%, (f) 40%.
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Fig. 3. Flux depended on reduced height of polyethylene and lead (a)
neutron, (b) photon.
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Lead
(a) (b) (c) (d)

Fig. 4. Position of lead over the monochromator (a) before change, (b) at 30 cm from bottom, (c) at 20 cm from bottom, (d) at 10 cm from bottom.
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Fig. 5. Flux depended on position of lead over the monochromator (a)
neutron, (b) photon.
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Fig. 6. Y-Z plane position for distribution of photon flux at point 4 and 5.
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Fig. 7. Distribution of photon flux on Y-Z plane original geometry (a) Fig. 6 A, (b) Fig. 6 B, reduced height 35% and position of lead at 10 cm from

bottom (c) Fig. 6 A, (d) Fig. 6 B.
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Fig. 8. Geometry of Cold-TAS and position of a TLD and a tester.
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Shielding Design Optimization of the HANARO Cold Neutron Triple-Axis
Spectrometer and Radiation Dose Measurement

Ji Myung Ryu, Kwang Pyo Hong, J. M. Sungil Park, Young Hyeon Choi, and Kye Hong Lee
Korea Atomic Energy Research Institute

Abstract - A new cold neutron triple-axis spectrometer (Cold-TAS) was recently constructed at the 30 MWy, research reactor,
HANARO. The spectrometer, which is composed of neutron optical components and radiation shield, required a redesign of
the segmented monochromator shield due to the lack of adequate support of its weight. To shed some weight, lowering the
height of the segmented shield was suggested while adding more radiation shield to the top cover of the monochromator
chamber, To investigate the radiological effect of such change, we performed MCNPX simulations of a few different
configurations of the Cold-TAS monochromator shield and obtained neutron and photon intensities at 5 reference points just
outside the shield, Reducing the 35% of the height of the segmented shield and locating lead 10 ¢cm from the bottom of
the top cover made of polyethylene was shown to perform just as well as the original configuration as radiation shield
excepting gamma flux at two points. Using gamma map by MCNPX, it was checked that is distribution of gamma. Increased
flux had direction to the top and it had longer distance from top of segmented shield. However, because of reducing the
35% of the height, height of dissipated gamma was lower than original geometry. Reducing the 35% of the height of the
segmented shield and locating lead 10cm from the bottom of the top cover was selected. After changing geometry, radiation
dose was measured by TLD for confirming tester's safety at any condition. Neutron(0.21 #Svhr!) and gamma(3.69 2Svhr!)

radiation dose were satisfied standard(6.25 pSvhr').

Keywords : Cold-TAS(Cold Neutron Triple-Axis Spectrometer), MCNPX, Radiation shield, Neutron flux, Gamma flux, Radiation

dose

JOURNAL OF RADIATION PROTECTION, VOL.39 NO.1 MARCH 2014 29





