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Evaluation of Occupational Exposure to lonizing Radiation in

Taiwan

Abstract

This study mainly calculates the dose of occupational exposure to ionizing
radiation sources in Taiwan. The data sources include dose monitoring and
dose assessment. Based on the dose monitoring data of domestic radiation
workers from the annual report of “National Database Center of Occupational
Radiation Exposures (NDCORE) " by the Atomic Energy Council (now
restructuring as Nuclear Safety Commission, NSC) from 2015 to 2020, there
were approximately 53,000 workers in Taiwan monitored for occupational
radiation exposure. According to the occupational external radiation exposure
data from 2015 to 2020, collective effective dose of occupational exposure was
6.67 man-sieverts(man-Sv), and the average annual effective dose (Egxp) Over
total radiation workers was 0.13 millisieverts(mSv), which converts to annual
effective dose per capita in Taiwan (Etswan) 1s 0.281 microsieverts(uSv) per
year. Major dose of occupational exposure are from nuclear fuel cycle, medical
and industrial categories.

Aircrews are exposed to cosmic radiation, which is composed of primary
and secondary radiation. However, the current “National Database Center of
Occupational Radiation Exposures (NDCORE) “does not include the
monitoring data of civil aviation workers. According to statistics from 2015 to
2020, Taiwanese domestic airlines have approximately 10,780 crew members
(including pilots and flight attendants). Average annual effective dose (Egxp)

for Taiwanese aircrew members is about 1.97 mSv estimated by local model,



and based on this, collective effective dose (S) for civil aviation is estimated to
be 21.24 man-Sv. The occupational exposure dose from civil aviation results in
annual effective dose per capita in Taiwan (Etajwan) 0f 0.901 pSv.

Referring to the UNSCEAR report, combined with the dose simulation results
of the civil aviation industry and radiation worker dose monitoring data, the
annual effective dose per capita in Taiwan (Ewan) from occupational exposure
is estimated to be 1.18uSv. Total of annual effective dose per capita in Taiwan
(Etaiwan) 1S estimated to be 3.95 mSv in 2022. The contribution from
occupational exposure accounts for approximately 0.03% of the total national
radiation dose, a significantly lower proportion compared to other sources of
ionizing radiation. Overall, although the number of occupational radiation
workers in Taiwan has increased, collective effective dose of occupational
exposure has been decreasing year by year, resulting in a long-term downward

trend in the annual effective dose per capita in Taiwan (Eaiwan)-
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UNSCEAR 4 #f o &
- - 87& = | 111&# &
A RAS 3« A
MR ok R B (79-84%) | (104-109:)
7 ek a P& &b 7 B 3 (Uranium Mining) X X
(Nuclear fuel
cycle) &b 7% % (Uranium Milling) X X
4 7 ik 5 (Uranium conversion) X X
& 7 )k 45 (Uranium Enrichment) X X
¥ 744 4 1¢ (Fuel fabrication) X X
1% F J& % 18 % (Reactor operation) o) o)
Gi i~ (Decommissioning) X X
el B g2 (Fuel Reprocessing) X X
FiroR ¢ 32 (Waste management) o
POk BB Y X o
(Research in nuclear fuel cycle)
FZfriF 2t b X X
(Safety and safeguards inspections)
Pop Ak Y i X X
(Transport within nuc‘ear fuel cycle)
H 1 (All other activities in nuclear X X
_ fuel cycle)
F? # (I}/Iedlcal % 5+ %7(Diagnostic radiology)
Uses of radiation) 2zt 7 #+(Dental practice) o o
%+ ¥ & (Nuclear Medicine) o o
2% & 5K (Radiotherapy) o o
§k?5 (Veterinary medicine) X o
g H o B R
(All other ﬁedical uses) X ©
1 xR 1 ¥ m s+(Industrial Irradiation) o o
(Industrial uses of o
radiation) L 5 e R AR o o
(Industrial Radiography)
2% &t (Luminizing) o o
e L % ) o o
(Radioisotope production)
p|# (Well logging) o o
v i % iF & (Accelerator operation) | © o
# & % (Industrlal gauges) o o
“r3 2 s 1 % g+ (Other) o o

25




21 cHRERBAHR 28 Fr 2 R(K)

UNSCEAR 4~ #f ] o & ]
L p e s \ s 87 & K 111 # &
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AR EH ¥ 7 E 4 % (Weapon fabrication) X X
(Military P 3t 4 e X X
activities) (Nuclear ships and support)

His B EH X X

(All other Military activities)

TP X X

(Other specific occupational group)
7 TR ° o
(Miscellaneous) (Educational establishments)

LYY X X

(Waste spent sources)

&tk i ¥ 38 5 (Commercial X X

Transport of radiation sources)
X FRETREE % # 472 (Civilian aviation) o o
(Natural # % ¥ (Coal mining) o X
radiation) # i ¥ # % (Mineral mining other | X X

than coal and uranium)

FREXARF R X o

(Oil and natural gas industry)

T B R T IL X o

(Processing of mineral and ores)

I TH AT F R X X

(Radon in workplaces other than

mineral extraction industries)

P
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ey li]
R : : 198 0.03 0.13
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N 7919 1550 1.96 5605 4.87 0.87
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215 FERT F2RERAAE

& 104 | 105 | 106 | 107 | 108 | 109 |Jfr#& Tis

Wbt ¥ | 12,695 | 13,188 | 13,521 | 13,967 | 14,931 | 15384 | 13,948
it fL | 682 711 716 709 745 770 722

h P ¥® | 1062 | 1076 | 1111 | 1123 | 1113 | 1,117 | 1,100
() Hehtin | 1,509 | 1,532 | 1,582 | 1613 | 1,698 | 1,752 | 1,614

A FFkv| 1515 | 1,680 | 1,825 | 2,077 | 2,047 | 2192 | 1,889
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tchtZ ¥ | 364.84 | 45591 | 388.61 | 436.64 | 510.89 | 388.74 | 424.27
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o R R E B ARG IHE HE AR T 2R E
By S EEXP EEXP-AVE
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FERER 5010 | 6257 | 5483 |3670.88|6700.16(4840.03| 0.73 1.07 0.88 1.59 2.08 1.75
L L) 147 308 198 0.19 |120.67 | 25.69 | 0.001 0.39 0.13 0.10 2.57 0.70
st ET 12695 | 15384 | 13,948 | 364.84 | 510.89 | 424.27 | 0.03 0.04 0.03 0.44 0.71 0.55
bt 7 L 682 770 7122 5.21 15.47 9.48 0.01 0.02 0.01 0.15 1.11 0.60
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ProgilE®: 7919 15.50 1.96 5605 4.866 0.868
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