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Improvement of Neutron Dose Calculation Algorithm Using
Panasonic UD-809P Type Albedo TLD
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Abstract

Panasonic UD-809P type albedo TLD mounted on a water phantom were used to measure neutron
personal dose equivalent in a Korean nuclear power plant. From the measured TL readings,
personal dose equivalents from thermal, epithermal and fast neutrons were evaluated by using a
method adopted in a neutron dose calculation algorithm for Panasonic UD-809P type albedo TLD,
which was recommended in a Panasonic TLD System User’s Manual. The results showed that
personal dose equivalent for fast neutrons could not be adequately evaluated in a field with high
thermal neutron fraction. This seems to be related to the incomplete incidence of albedo thermal
neutrons to the TLD. In order to calculate the personal dose equivalent from fast neutrons in the
field condition to be encountered in a nuclear power plant, new method for the neutron dose
calculation algorithm were suggested. For a known energy spectrum, it is very easy and simple to

use this method for the evaluation of neutron personal dose equivalent.
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¥ 1. Panasonic UD-809P S/} &Hlx= AZAlel dFAx 24 2 2H A

Front Shield Back Shield
Element Phosphor
Material Thickness Material Thickness
El Lis"'B4O7(Cw) | Cadmium 0.7 cm Cadmium 0.7 cm
E2 °Liy"B4O7(Cu) Tin 0.7 cm Cadmium 0.7 cm
E3 Liy"B4O7(Cu) | Cadmium 0.7 cm Cadmium 0.7 cm
E4 Liz"BsO7(Cu) | cadmium 0.7 cm Tin 0.7 cm
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¥ 2. American Arizona Nuclear Power Plantoll /] A3 TL 3543

SIS Element 1 Element 2 Element 3 Element 4

(mR) (mR) (mR) (mR)
1 331 2733 1979 3962
2 46 362 235 465
3 574 5762 4509 8615
4 67 452 265 474
5 106 1199 627 1037
6 163 1414 790 1400
7 116 961 497 855
8 5 53 30 50
9 9 51 29 55
10 17 45 45 79

¥ 3. American Arizona NPPo| A ¢ Z=AAA %= #4423

Personal Dose Equivalent (mrem) Delivered Ratio

A Dose’ (Total/
Thermal | Epithermal| Fast Total (mrem) D. Dose)

1 24.88 12.44 2560.03 2597 286 9.08
2 4.19 1.35 221.98 228 37 6.16
3 41.35 32.05 5654.28 5728 650 8.81
4 6.17 1.39 52.27 60 43 1.39
5 18.88 3.82 -351.82 -329 110 -2.99
6 20.59 4.46 -19.99 5 136 0.04
7 15.31 2.59 -205.42 -188 85 -2.21
8 0.76 0.19 -7.56 =70 5 -14.0
9 0.73 0.12 11.04 12 5 2.40
10 0.92 0.18 15.07 16 6.5 2.46




¥ 4. Panasonic UD-809 A=A ¢} BMSE o] &3 934 4579 FAAAZ Hr714 3
9 | Personal Dose Equivalent (mSv) BMS Dose” Ratio
o x
Thermal |Epithermal| Fast Total (mSv) | (Total/BMS)

144C | 3.66E-06 | 4.18E-07 |-1.02E-04|-9.83E-05| 6.97E-05 -1.41
144D | 4.65E-09 | 1.18E-08 | 3.83E-07| 3.99E-07| 3.47E-07 1.15
144E | 2.84E-06 | 4.74E-07 | 8.14E-05| 847E-05| 8.53E-05 0.99
122D | 5.24E-08 | 2.32E-09 |-2.32E-06|-2.26E-06| 1.45E-07 -15.6
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