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Abstract - Dose distribution of Korean radiation workers classified by occupational
categories was analyzed. Statistics of the occupational radiation exposure(ORE) in 2002 of the
radiation workers in diagnostic and dental radiology were obtained from the Korea Food and
Drug Agency(KFDA) who maintains the database for individual radiation dose records.
Corresponding statistics for the rest of radiation workers were obtained by processing the
individual annual doses provided by the Korea Radioisotope Association{KRIA) after deletion
of individual information. The ORE distribution was classified in term of 28 occupational
categories, annual individual dose levels, age groups and gender of 52733 radiation workers
as of the year of 2002. The total collective dose was 66.4man-Sv and resulting average
individual ORE was 1.26 mSv. Around 80 % of the workers were exposed to minimal doses
less than 1.2mSv. However, it appeared that the recorded doses exceeded 20 mSv for 43
workers in the industrial radiography and for 147 workers in the field of radiology.
Particularly, recorded doses of 23 workers in radiology exceeded the annual dose limits of 50
mSv, which is extraordinary when the working environment is considered. It is uncertain
whether those doses are real or caused by careless placing of dosimeters in the imaging
rooms while the X-ray units are in operation. No one in the workforce of 16 operating
nuclear power plant units was exposed over 20mSv in 2002. Number of workers was the
largest in their 30’s of age and the mean individual dose was the highest in their 20’s.
Women were around 20 % of the radiation workers and their average dose was around one
half of that of man workers.

Key words : occupational radiation exposure, radiation worker, occupational categories,
dose, dose distribution
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Table 1. Occupational categories adopted in this study.

Occupational categories Code Subcategories
11 Urantum mjning”
12 Uranium milling”
13 Uranium enrichment and conversion”
Nuclear fuel cycle(1) 14 Fuel fabrication

15 Reactor operation
16 Fuel reprocessing”
17 Nuclear research
21 Diagnostic radiology
22 Dental radiology

Vedical uses(2) 23 Nuclear medicine(in vitro)
24 Nuclear medicine{in vivo)
25 Radiotherapy
26 Other medical uses
31 Industrial irradiation
32 Industrial radiography
33 Radioisotope production & distribution

Industrial uses(3)
34 Accelerator operation
35 Industrial research
36 Other industrial uses
41 Civilian aviation
42 Coal mining”

Natural sources(4) 43 Other mineral mining®”
4 QOil and natural gas industries”
45 Handling of minerals and ores”
51 Public institute

Miscellaneous(5) > Educational use .
53 Veterinary medicine”
54 Other specified occupational groups

1) No domestic activity.
2) No dosimetry data are available yet.
3) Workers in this field are not classified.

&3 AYgH o] g9 3 FEZ HF fz7p ddUIeHI £ ABPAATFIHY sHd FA
gotch old] wat AGE XMe] ofd o2 o3t A FFE uEez 3o AW #oldH(nuclear
A ol fB ot FAstE WAL AQEAIRE= @ medicinelin vivo)), A 9 (nuclear medicine



178 BB BB - H30E F45 20057F

Table 2. Number of workers and average annual dose by occupational categories and dose range.

Number of workers (average annual dose in mSv)

Occupational categories” by Dose range [mSvy™] (;‘;;1)
0~12 12~3 3~5 5~10 10~15 15~20 20~50 >50
Nuclear fuel cycle
Fuel fabrication 236 50 17 10 - - - - 313
028 (205 (38 (673 0.96)
Reactor operation 8127 918 483 439 101 20 ~ 10088
013 197 (390 (69 (11.95) (1655 0.92)
Nuclear research 784 19 6 3 - 2 1 - 815
005 (1.82) (409 (6.74 (17.19) (23.98) 0.21)
Medical uses
Diagnostic radiology 191987 2840 1040 1636 357 128 124 23 25346
. 150 13 2 2 _ 1 - _ 168
Nuclear medicine(in vitro) (50 (160) (398 (7.17) (15.24) (0.85)
Nuclear medicine(in vivo) 48 62 33 45 6 1 1 - 1%
067 (1920 (398 (654) (11.71) (1891) (23.20) (351)
Radiotherapy 398 27 1 5 ~ 1 1 ~ 433
b (044) (183) (456 (178) (1759)  (23.93) ©71)
. 1567 121 47 39 15 5 _ ~ 1794
Other medical uses 031) (190 (38D (664) (1258 (1618) (0.79)
Industrial uses
L 127 2 _ ~ 129
Industrial irradiation 046) (124) - - - - (0.47)
Industrial radiography 2183 928 359 302 111 53 43 B 3979
074 (185 (38) 690y (1226) (17.00) (24.92) (2.55)
Radioisotope production & 581 54 5 11 1 1 1 B 654
distribution 063) (192) (372) (683) (10.35) (17.24) (2867) (0.95)
Accelerator operation - - - - - - - - -
. 709 10 B _ 719
Industrial research 040 (3% N - - (0.42)
. . 3623 103 7 2 ~ ~ _ _ 3740
Other industrial uses 096 (147 (371D (541) (0.98)
Natural sources
Civilian aviation - - - - - ~ - - -
Miscellaneous
S 679 4 5 _ ~ ~ _ B 688
Public institute 070 (134 (38) 073)
. 3654 16 ~ 1 B _ _ N 3671
Educational use 035) (150 ©11) (0.36)
TOTAL 42064 5172 2005 2495 591 . 212 171 23 52733
(mean) (0.35) (1.81) (3.95) (6.42) (11.86) (17.06) (27.14) (145.39) (1.26)

1) Among those categories given in Table 1, those not relevant are omitted.
2) No. of workers in dose range 0~1.0 mSv y ! (after grouping by KFDA).
3) No. of workers in dose range 1.0~30 mSvy™
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Table 3. Number of workers and average annual dose by occupational categories and age.

Number of workers

Occupational categories” (average annual dose in mSv) by Age group

18~19 20~29 30~39 40~49 50~59 >60
Nuclear fuel cycle '
. ) 12 137 148 16
Fuel fabrication (104) (085) (1.05) (0.96)
Reactor operation 9 149% 5187 2700 651 45
D (1.39) .07 (0.97) 0.87) (0.50) 0.22)
] 2 193 438 154 8
Nuclear research 019) (0.08) 0.20) (042) 0.08)
Medical uses
Diagnostic radiology 27 7515 10595 5412 1227 570
Dental radiology (0.39) (1.91) (1.46) (1.14) (0.88) (0.90)
Nuclear medicine(in vitro) - (02779) (195’3) (04é0) (0.778) -
, o 13 105 69 7 2
Nuclear medicine(in vivo) - (4.06) (4.44) (2.35) (0.88) 071)
, ] 5 200 136 36 5
Radiotherapy (093) (074) 071) (033) (032)
. 537 772 386 80 19
Other medical uses - 0.71) (0.93) 0.64) (081) (054)
Industrial uses
L 1 32 55 35 5 1
Industrial irradiation (0.40) (051) (0.40) (0.60) (0.14) 011)
Industrial radiograph 2 1702 1724 424 o 3
graphy (1.00) (311) (2.36) (1.43) (142) (1.28)
Radioisotope production & _ 129 379 107 25 14
distribution (0.65) 098) (1.05) (167) 0.73)
Accelerator operation - - - - - -
4 324 327 67 1 ]
Industrial research - (0.30) (051) 053) (0.14)
. . ] 446 2068 1012 208 6
Other industrial uses (078) (0.99) (1.03) (104) 0.72)
Natural sources '
Civilian aviation - - - - - -
Miscellaneous
L ] 162 297 196 30 3
Public institute (059) 072) 083) (082) 087)
. 9 2147 9% 402 94 23
Educational use (0.09) (0.32) 037) 047) (0.56) 092)
TOTAL 71 14620 23128 11573 2620 721
(mean) (0.69) (1.58) (1.26) (0.99) 0.77) (0.84)

1) Among those categories given in Table 1, those not relevant are omitted.
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Table 4. Number of warkers and average annual dose by occupational categories and sex.

Occupational categories”

Number of workers
(average annual dose in mSv) by sex

Male Female

Nuclear fuel cycle

Fuel fabrication 313 (0.96) -
Reactor operation 10025 (0.93) 66 (0.00)
Nuclear research 718 (0.22) 37 (0.02)
Medical uses

Diagnostic radiology

Dental radiology 18275 (1.73) 7071 (0.85)
Nuclear medicine(in vitro) 79 (1.07) 89 (0.66)
Nuclear medicine(in vivo) 190 (3.58) 6 (1.50)
Radiotherapy 379 (0.68) 54 (0.93)
Other medical uses 929 (1.11) 866 (0.44)
Industrial uses

Industrial irradiation 112 (0.43) 17 (0.70)
Industrial radiography 3955 (2.56) 24 (1.13)
Radioisotope production & distribution 623 (0.96) 31 (0.65)
Accelerator operation - -
Industrial research 443 (0.43) 276 (0.40)
Other industrial uses 3692 (0.98) 48 (0.87)
Natural sources

Civilian aviation - -
Miscellaneous

Public institute 494 (0.77) 194 (0.63)
Educational use 2262 (0.38) 1409 (0.33)

TOTAL (mean)

42549 (1.39) 10188 (0.72)

1) Among those categories given in Table 1, those not relevant are omitted.
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