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Table 1. Tissue Weighting Factors of ICRP 103.

Weighti
Tissues egnting Sum
factors
Bone marrow (red), Colon, Lung, Stomach, 0.12 0.72
Breasts, Remainder’
Gonads 0.08 0.08
Bladder, Oesophagus, Liver, Thyroid 0.04 0.16
Bone surfaces, Brain, Salivary glands, Skin 0.01 0.04
Total 1.0

* Remainder: adrenals, extrathoracic tissue, gall bladder, heart wall,
kidneys, lymph nodes, muscle, oral mucosa, pancreas, prostate, small
intestine, spleen, thymus, uterus/cervix

Table 2. Radiation Weighting Factors of ICRP 103.

Radiation type Weighting factors
Photons 1
Electrons” and muons 1
Protons and charged pions 2
Alphaparticles, fission fragments, heavy ions| 20
Neutrons A contiuous function of
neutron energy

All values relate to the radiation incident on the body or, for internal
radiation sources, emitted from the incorporated radionuclide(s).
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Fig. 1. Voxel phantoms (Rex and Regina) of ICRP 103.
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Table 3. TLD Readouts of Field Testsin 2004-2005 (Installation of a Steam Generator Nozzle Dam at Yonggwang NPPs Unit 4 During the Maintenance

Period).
TLD Readout (mSv)’ ADR Readout (mSv)
Personal Name
Head Chest Back Head Chest Back
A 4.25 2.96 368 4.47 3.36 4.03
B 2.60 2.09 2.71 2.85 2.25 2.9
C 241 1.90 213 2.65 1.97 2.57
D 2.29 157 2.07 2.68 1.93 2.37
E 357 2.73 3.69 4.02 2.94 4.16
F 2.73 1.80 2.25 2.87 1.99 2.75
G 351 2.62 3.02 4.03 2.68 3.65
H 2.00 175 2.00 2.23 1.79 2.18
| 219 181 2.09 2.53 1.90 242
J 1.93 171 2.04 2.26 1.87 2.30
K 2.34 171 2.24 2.56 177 242
L 1.82 152 1.86 2.06 1.61 217
M 2.02 1.50 1.97 2.28 173 2.21

" TLD: Thermoluminescent Dosimeter
" ADR: Auto Dosimetric Reader

Table 4. Comparison of calculated EDE and E Based on the TLD Readouts of Field Testsin 2004-2005 (Installation of a Steam Generator Nozzle Dam

a Yonggwang NPPs Unit 4 During the Maintenance Period).

TLD Readout (MSv) EDE or ET (mSv)

Persona Maximum NCRP(55:50) Kim TDA
Name Head Chest Back Dose TDA(EDE) (2011) (E)
A 4.25 2.96 3.68 4.25 347 3.38
B 2.60 2.09 2.71 2.71 2.50 2.43
c 241 1.90 213 241 211 2.07
D 2.29 157 2.07 2.29 1.90 1.84
E 357 2.73 3.69 3.69 3.35 3.24
F 2.73 1.80 2.25 2.73 212 2.06
G 351 2.62 3.02 351 2.95 2.89
H 2.00 175 2.00 2.00 1.96 1.92
[ 2.19 181 2.09 2.19 204 2.00
J 1.93 171 204 204 1.96 1.92
K 234 171 2.24 2.34 2.06 2.00
L 1.82 152 1.86 1.86 1.77 172
M 2.02 150 1.97 2.02 181 176

" EDE: Effective Dose Equivalent
" E: Effective Dose based on ICRP 103
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Table 5. Comparison of calculated EDE and E Based on the TLD Readouts of Field Testsin 2006-2007 (Installation of a Steam Generator Nozzle Dam

a Ulchin Units1 & 2).

TLD Readout (mSv) EDE or E' (mSv)

Personal Name Chest Back NCRP(55:50) Kim TDA

TDA(EDE) (20112) (E)
a 468 5.94 5.54 5.40
b 2.39 2.92 2.77 2.71
c 2.80 3.59 334 3.24
d 2.49 3.2 2.98 2.90
e 2.60 3.63 3.25 314
f 1.01 1.35 1.23 1.19
g 315 421 384 372
h 3.77 5.16 4,65 450
[ 2.84 351 332 323
j 0.96 121 113 1.10
k 493 6.89 6.16 5.95
[ 451 6.08 5.52 5.34
m 2.01 2.93 2.57 248

" EDE: Effective Dose Equivalent
" E: Effective Dose based on ICRP 103

Table 6. Comparison of calculated EDE and E Based on the TLD Readouts of Field Testsin 2007 (UT Tests of Coolant Tube Nozzle at Wolsong Unit 1).

TLD Readout (mSv) EDE or E* (mSv)

Personal Name Chest Back NCRP(55:50) Kim TDA

TDA(EDE) (2011) (E)
1 2.29 3.07 2.80 271
2 363 2.77 3.39 341
3 2.90 2.15 268 2.70
4 258 2.15 250 2.50
5 2.59 1.63 224 2.29
6 353 2.29 3.09 315
7 1.84 1.85 1.94 1.92
8 2.10 1.99 2.16 214
9 348 2.36 3.09 315
10 2.39 2.28 245 244
11 1.37 1.16 1.33 1.33
12 243 212 2.40 2.40
13 2.09 2.06 218 2.16

" EDE: Effective Dose Equivalent
" E: Effective Dose based on ICRP 103

7% R AV Do A R L gL,
APAZIBAA A AT EE T YA AE T
25 0] 218l 15101 0.3 Mev 2] Ui WAk
ZH(High energy photon field) &= Yepar JeH19],
webA () Ho.2 1,045 445 e Adsichn debe
o}, wEbA] Kim TDA= of2fjel 22o] 2] (42 A HTH18).

E(estimate) = h(E)[@XR; +(1-@)xRy,) = 1.04(0.6Rs +0_4R;,)
= 0.62R; +0.42Ry, (4)

2}, 97 ARG 9 ZA49% DB

S5l ol 488 279 TDA A4S 913 2004 2
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Application of the Two-Dosimeter Algorithm for Effective Dose Evaluations
based on ICRP Publication 103

Hee Geun Kim and Tae Y oung Kong
KHNP Central Research Institute

Abstract - To evaluate the radiation exposure of workers participating in task where high radiation exposure is expected, two-dosimeter
istypically provided radiation workers, one on the chest and the other on the back, at Korean nuclear power plants (NPPs). Inaprevious
study, the NCRP (55:50) algorithm was selected as the optimal two-dosimeter algorithm (TDA) with various field tests and this TDA
has been applied to all Korean NPPs since 2006. In 2007, the International Commission on Radiological Protection (ICRP) published
the new |CRP recommendation, ICRP 103, which provides the revised weighting factors for both radiation and tissues and the new
reference phantom. In this study, the applicability of current NCRP (55:50) algorithm at Korean NPPs for ICRP 103 was analyzed. As
aresult, it was found that the NCRP (55:50) algorithm is still effective to estimate the effective dose of workers under ICRP 103.

Keywords : Two-dosimeter a gorithm, Effective dose, NCRP (55:50) agorithm, ICRP 103
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