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Based on nominal voltage or particle energy, the equipment capable of
producing ionizing radiation are distinguish into two categories, a permit or
a registration for filing and reference. In particular, the nominal voltage
range, although it has the same radiant energy output, but for the different
type, purpose and usage situation, the effects of radiation and risk arising
are also different. Therefore, by means of actual site surveys, statistics on
their type and purpose data, assessment of radiation dose and discussion on
radiation safety, risk analysis and management could be made. These data
and results will help to improve the effectiveness and control of radiation
protection. This project is a two-year project and will perform the radiation
safety inspections and risk analysis according to the roster provided by
AEC. By the inspections in site, situations of radiation protection of the
equipment will be confirmed and realized. The subjects of inspections and
risk analysis include the static eliminators using X-ray, ion implanters, and
the other non-medical equipment capable of producing ionizing radiation.
The number of inspected equipment unit is 306 for 2016 and is 270 for
2017. Totally 576 units have been inspected in this 2-year-project. This
work had widely collect international literature and data, analysis and
research in-depth to establish the proper methodology of radiation risk
assessment. The relationship between spacial dose (measured by the survey
meter) and effective dose, and the relative dose conversion factors are also
discussed and assessed. Besides, this project investigated the dose to
operation staffs and assistants (helpers) under normal/abnormal usage of X
ray machines. By the statistical analysis of the inspection data, collection of
relative international guides and the review of the current regulations,
specific recommendations regarding the contents of risk management,

regulations and radiation safety survey of the equipment capable of



producing ionizing radiation are proposed. Proposed recommendations of
this 2-year-project would be expected to help the competent authority to
improve the management of the equipment capable of producing ionizing

radiation in the near future.
keywords : static eliminator using X-ray, ion implanter, equipment capable

of producing ionizing radiation, radiation safety inspection,

radiation risk, dose conversion factor
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AR R BRI N A 2 e o P IR A FR RS ARSTA 2 2 B%
AR HA5E T LR dp R R d=10 mm e Bk 133 T IR SRR Bt e
Fio dp d=0.07mm; FH Rk HIZ R E o4y d=3mm R e S0k

AV EFAREF AT RZAEFR 2 0 2 A FENEH IR ERE
2 AREIHE AL e EFHE 0 U EFNFE R BRF2 AR L
S TR ST 1L

T EEHTEZIFTALAR > e p R (T334 ZAFTCHE
3% TS (B e R 2 HY(10)# 3% 5 3 »® & E)FF - i {5 (AP) R & 5
A& %4 E o 7 ICRP74-ICRP66 2 EURODOS RP106 2. AP = & cro|
BT Fdok 443 2 450 £ 44 L APRH w2 2 ki BRF B
(Ka)'"ﬁ > B (E)H 3 F1F E/K, % % B % >0 £-7 »od £ 3 515 E/H*(10) -
%245 Z APRH > w2 A HHE IR 2 XF 3 2B EE)EZA K BF

HE(F 4~ 7 k)2 BE B EEH F+ Skindose ¥ /E 2 Skin dose + /E -

3R E 60KV X % 48iE 7 g s iEE L 6] > B 4 kit £ 4 30~35keV; A
HOEM*(10)5) 5 040 4o ATI121 L3 8 G Bie7plE > (B Baet 0 £

REFHEFYEBE) F AR G BB S

E(uSv/h)= AT11211} 4 3 & (uSv/h)x 0.4

AERER G R N2 5 R &4 KA E 2 #4535 (Skin dose/E) ik £ -
Yo § 1T AR Skin dose/E # 3 F]+ (7 »xie £ % 30~35 keV) . i

N

135 Pl A & # & %
Skin Dose (uSv/h) = E(uSv/h)x1.35 = AT1121 7 + % :# & (uSv/h)x 0.54
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% 4.4 + IQ(AP)}%ET"'E*7 Z3 ST

3 EK, 32 E/H*(10)## 75

E/K, (SV/Gy) E/H*(10)
Energy (MeV) |ICRP74 |ICRP |EURADOS |EURADOS

116 RP 106 RP 106
0.01 0.00653 | 0.0090 0.01 1.00
0.015 0.0402 | 0.0485 0.04 0.15
0.02 0.122 | 0.130 0.12 0.20
0.03 0.416 | 0.423 0.42 0.38
0.04 0.788 | 0.801 0.79 0.53
0.05 1.11 1.13 1.11 0.66
0.06 1.31 1.33 1.31 0.75
0.08 1.43 1.44 1.43 0.83
0.10 1.39 1.39 1.39 0.84
0.15 1.26 1.25 1.26 0.85
0.20 1.17 1.17 1.18 0.84
0.30 1.09 1.09 1.09 0.83
0.40 1.06 1.06 1.06 0.84
0.50 1.04 1.04 1.04 0.85
0.60 1.02 1.02 1.02 0.84
0.80 1.01 1.01 1.01 0.85
1.00 1.00 1.00 1.00 0.85
1.50 0.996 1.00 0.86
2.00 0.992 | 0.990 0.99 0.87

Yot E LA E R TIRGE

Pl2 8T il £ 5 10 KVp (10 keV 12

©) E/H*(10) 5 1> 3 1 174 & # Skin dose/E # 4 5|+ 4 5 2.54 » 4

AT1121 |82 A £ 325 A | »c@l§ 2L

B }*‘ | &
E(uSv/h)= AT11211 + 23 & (uSv/h)x1

Skin Dose (uSv/h)= E(uSv/h)x 2.54 = AT11211 & %3 #(uSv/h)x 2.54
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2 ASAPRH > w2 EHrHE AR EXF D 2B EE)EA K BE H
(543 F)z2 B & £ 5]+ Skindose ¥ /E % Skin dose + /E

Energy 2 | Skindose ¥ [Skindose -+ [Skin dose § /E|Skin dose ~ /E
(MeV) E (pSvem) (pSv sz) (pSv sz) (Gy/Sv) (Gy/Sv)
0.01 0.685 1.740 1.950 2.540 2.847
0.015 0.156 1.230 1.300 7.885 8.333
0.02 0.225 0.855 0.894 3.800 3.973
0.03 0.313 0.506 0.531 1.617 1.696
0.04 0.351 0.376 0.392 1.071 1.117
0.05 0.370 0.328 0.340 0.886 0.919
0.06 0.390 0.320 0.328 0.821 0.841
0.08 0.444 0.353 0.360 0.795 0.811
0.1 0.519 0.421 0.429 0.811 0.827
0.15 0.748 0.649 0.658 0.868 0.880
0.2 1.000 0.898 0.910 0.898 0.910
0.3 1.510 1.400 1.410 0.927 0.934
0.4 2.000 1.870 1.880 0.935 0.940
0.5 2.470 2.290 2.300 0.927 0.931
0.6 2.910 2.680 2.660 0.921 0.914
0.8 3.730 3.300 3.270 0.885 0.877
1 4.490 3.800 3.720 0.846 0.829
15 6.120 4.650 4510 0.760 0.737
2 7.480 5.280 5.100 0.706 0.682

do¥ BAT Gz o B 5 100 keVo 11 AT1121 + #2558 1 4 B i 70 &
E/H*(10).) 5 0.84> ¥ 41 i 4 B # Skin dose/E # 4 F]+ % % 0.811- B~ &
FOLHEE ALK HEI G

E(uSv/h)= 1 & E:# E(uSv/h)x0.84

Skin Dose (uSv/h)= E(uSv/h)x 0.811= if # 3 & (uSv/h)x 0.68
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