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A Study on the Introduction of Dose Constraints for Occupational Exposures: Focusing on
Experts’ Opinions by Field of Radiation Industry. The International Commission on Radiological Protection
suggests Justification, Optimization, and Dose Limits as the three principles of radiological protection,
among which, as a means of protection optimization, ICRP 103 recommends to set dose constraints. In
this study, opinions are collected from experts in each category of radiation industries for stakeholder
participation to qualify dose constraints. A guidance and questionnaire for analyzing the dose constraints
have been developed for their collection, and opinions were collected from radiation protection experts
in selected categories. 20 out of 22 experts, consisted with 91%, have assessed the dose constraints
setting is necessary, and 2 experts, consisted with 9%, assessed it is unnecessary. The average of dose
constraint presented by experts for RI production institutions is to be the highest level of 15.3 mSy, and
light-water reactors (14.6 mSv), non-destructive inspection (14.4 mSv), heavy-water reactor and medical
institutes (13.9 mSv) is to be above the overall average dose constraint. In case of public institutions, the
average dose constraint is to be 8.6 mSy, and research institutions (8.8 mSv), educational institutions (9.6
mSv), waste disposal sites (9.7 mSv), and general industries (10.6 mSv) are resulted to below the overall
average dose constraint. As for the means of setting dose constraints, 8 experts out of 22 suggested
setting dose constraints for each specific industry or task. And, 5 experts especially suggest setting
dose constraints for the specific groups with relatively high exposure, such as workers with above the
record levels. As a countermeasure for workers who exceed the dose constraints, 15 experts out of 22
expressed that the cause analyses for them and preparation for a plan of reducing them are necessary.
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Table 1. Number of experts selected by field of radiation industries
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Field Number of person Field Number of person
Power plant 3 General industry 2
Waste disposal site 2 RI production facility 2
Nuclear fule cycle facility 2 Research institute 1
Non-destructive test 2 Public institutions 2
Educational institution 3 Medical institution 3
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Table 2. Examples of setting dose constraints for nuclear power facilities by country

Country Operator Individual dose constraints or dose-constraint-likeinstruments
. - Istlevel: 16mSvy™
KHNP (Light water reactor) _2ndlevel: 18mSvy™
Korea
- Istlevel: 14mSvy™
KHNP (Heavy water reactor) — 2nd level: 16mSv y,l
UK Sizewell B NPP - CDRL (Company Dose Restriction Level): 10mSvy ™
- Pre-warning level: 16 mSv
France EDE - Warning level: 18 mSv
. - Investigation: 10mSvy ™"
Spain Confrentes NPP - Intervention: 18 mSvy ™" or 90 mSv/Sy
Formark NPP - Planned annual dose shall not exceed 10 mSv
- No actual individual annual dose shall exceed 15 mSv
Sweden - Dose/day: Planning value = 3 mSv (Check Point: 2.5 mSv)
Oskarshamn NPP - Dose/month: Planning value = 10 mSv (Check Point: 8 mSv)
- Dose/month: Planning value =20 mSv (Check Point: 18 mSv)
. ) -1
Japan Tokyo Electric Power Company - The screening level: 80 mSv/Sy and 18 mSvy

- 4mSv/3 months (women)
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Table 3. Number of persons and average exposure dose for all workers and workers above record level

All workers Employees above the record level
LS Mean exposure dose Mean exposure dose
Number (mSv) Number (mSv)
RI production facility 1,892 0.28 290 1.79
Power plant 16,852 0.52 4,917 1.77
Non-destructive test 5,214 0.59 2,286 1.34
Medical institution 6,448 0.38 1,947 1.27
Sales agency 1,500 0.14 567 0.80
Sales and user institution 639 0.09 77 0.75
Research institute 2,511 0.05 193 0.61
Public institutions 1,324 0.18 441 0.53
Educational institution 3,995 0.02 236 0.36
General industry 6,308 0.02 347 0.32
Military institution 332 0.04 27 0.25

Table 4. Dose constraints by field using the 95th percentile and
10-year dose data

Field 95th percentile (mSv)
Non-destructive test 82
Medical institution 3.2
Light water reactor 2.6
Heavy water reactor 2.3
Nuclear fuel cycle facility 3.1
RI production facility 7.0
General industry 0.55
Research institute 0.15
Public institutions 3.2
Waste disposal site 0.31
Educational institution 0.16
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Fig. 1. Dose constraints for each field suggested by expert (draft).

FAFA] @ BT 11.940.77 mSv (8.6~15.3 mSv) = el digh ot F88 dS FFH o UEhr)

LHER . 915k, o] whet 77 FEo & ERsHh Fig. 200 1

RIAJA71 8l tsl] AlAE Bt AZAIFA= 15.3msy =7Fs0] ARkt HE’FZﬂ" A A7 el it ol
2 7P w7 e e, T 9 AR HurEn w2 A A0S YEidlth 227 F 8o ATt AT A E
Aok E Uehd Eoks AR (14.6 mSv), /1 (144 = AlF 2E ﬁ%*xﬂ‘*xl ‘470l Basitte oEe Al
mSv), T2 A OBV (139msv) 22 HERH 55 Alsilen, sie] % 37}5 71EES ol TAR T A
7130] 739, Bt AGA A= 8.6mSvie O™, 71 2oz mZo] w2 7] tisl AZAFAE LA
o JA| Bt AFA A Het F2 Hobs 771 (88 of bl AXSHAH: 4 4 AE7He AR A2 2
mSv), L5712 (9.6 mSv), H7IZHEH (9.7msv), HHAE = AAs|of rtal AAISH o™, 27 o] AE7He Al
A7 (10.6 mSv) = HEFSLT. et SAES AAISHA] gt 1 9] LRI ARR: Be

A OFA| (QF) AAeE B A7 oA
TLD T=77]0 w2 dE/271'8 A%
20 mSv ©|3} WLl A ArdAte] 244 o}
4, TARA Aol iAoz e |7 EXE%,
PARUARIL] e e I R B A e B S R R

|o
i
rr

el B 71 21 47, Felkl 719 24, 3
7 3|2 4155 AR89 9J710] AX S,

=,
19
B
i)
o,
i)
fo

o)

ofl

2,

(e}

T

Ho o

3.4, MYR|AX] X} FAIXI| =X Yo Ciet 2|
AE7heol ARt AFAFA] 23 FARARS] 24 1§

S
ol
=,

N omEl o 1S Rl omx
1

nldd W, AR A8 41 Aol ffote]  Rio] tigt thetdt FHA oA FFAH LR e 9
HZAF pEol T 37 RoF 2FE AuAkA e oo, ool whet s o RSk Fig. 301 AR
SO oAS ANt 2= HA AgAler] 7152 7Heol Al *%WH | 237 FARe] 22 IS
AT AAFAPD £ smSvE Aol Bastrh= oA Bllth 227 F 158 0] AR AR Zte] of
ol A em, ARSI A/ AAA S Hrgeto] 16mSv (20 T AURA U 11 st et niglo] Fasithe oA A
mSvo] 80%)E ofoll Adgle] dEH R HAsits Alstglen, Y §E2 A7 AFIAEE oAl =
oA At Ik, = #*}ZH Age] 2g, 23 FAR ] gigh B3 £

2 9 28 e 5o oA mekaL ek 1 9] ARIA

3.3, M| 27 Yo Cifet 243 Aedie, /\]-H—,— A "o 27 By 7|ete] g

27FE0] AlRtet AR AFARAT AdgAIFA 474wt 247} 37,27, 17, 150] 93-S At ARl F

65



JOURNAL oF RADIATION INDUSTRY

M Settings for detailed task
M Settings for groups of exposed workers
W Setting by operators

M Settings of the dose limit forthe general public and
the bhasis of natural exposure radiation dose

M Settings of overseas case base
W Settings hased on past exposure dose data

W No comments

Fig. 2. Result of a survey for the process determining dose constraint.

m Cause analysis and reduction plan preparation

m Self-response of business operators

= Employers need to be punished

No action required

W Necessity of punishment according to intentionality

Fig. 3. Opinions on managing workers who exceed the dose constraints.
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