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Review on Regulatory and Technical Standards of Radiation Protection for
Lens of the Eye
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ABSTRACT The International Commission on Radiological Protection (ICRP) lowered the annual equivalent dose
limit of lens of the eye for radiation workers from 150 to 20 mSv in April 2011. This trend of lowering the equiva-
lent dose limit for radiation workers has been observed worldwide, including international organizations such as the
International Atomic Energy Agency (IAEA), International Organization for Standardization (ISO) and the European
Commission (EC). In 2016, the Nuclear Safety and Security Commission of South Korea published research results
that included a proposal for lowering the equivalent dose limit of lens of the eye for radiation workers in line with the
ICRP recommendation. However, as of now, South Korea’s Nuclear Safety Act and related regulations still specify
an annual equivalent dose limit of lens of the eye as 150 mSv for radiation workers. The IAEA and ISO have issued
guidelines regarding radiation protection for lens of the eye and recommended a dose level for the lens of the eye at 5
or 6 mSv per year for periodic monitoring of the equivalent dose for the lens of the eye.
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2.1, ZH|EEAIMELS 2|21 2|(ICRP Publication 118)

9 AL} 22 a5 digt D E AT FaMgTe R

A B 248 9Adsh] off7] wiiell ICRPOA= 571
T2 olgsto] A} 9T R gt AR HExA]
HoteE Harskal Qth1,2,3]. 57 ZH(Equivalent dose)
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[1]. o= Aol digk AR Ado] oA

Hoh =& 4 33 AL Qo 53], 3HA di29] dAE
g A2 9 g7 diF AR o]go] gl ofolTA 7]&E
9] didE) e o] Mefol| A Wil 2l WHAYgE A
7 B EQITH3,5,6]. ol2|gt ARAL AAE v O & ICRP
20119 49 4822 ol 84 At s 4aE
WFEst FFH 02 2012'd ICRP Publication 1189 3}&F
Z2AE $AA TEAET AFAEE 4553 Table 190=
ICRP 11890 4] A|AIRE Ao thet wE ATy} 7T o
£ ICRP 60 #1718} Hlwste] Yeplrh2,3]. ICRPOA =
aARERL Al sl AN S HH3ke] S ARK
o A ol thgt WAL S A3} w4 o] F kS ZrxRskal

ATH3].

2.2. MR 7|7 WAL S 7|22 7|E(GSR Part 3)

A YA 7] L (International Atomic Energy Agency:
IAEA)= ICRP 103 HXE Whsto] 7]& A S 7]3EeHd
7]Z(International Basic Safety Standards)< 2014 ] General
Safety Requirement Part 32 7§ ARSI TH7]. IAEAE o]&3gt 7]
B ES 7 HATE0] E4HES a7sT glom, 2
FVIAE olF A= Sol walste] FA7ECR HE
k3 gt

HAE IAEA HAMAHLS 7] ESHA 7] Z0= ICRP Publica-

T2 315kxA 39tk Table 29 IAEA HHAMAEES 71 E0HA 7]
Fol| A g3 A MeFete s aoFsto] YR It 7.

2.3. FEYE YAHMYS 7| =EQHTI|E(Council Directive
2013/59/EURATOM)

IAEA7} AR S 7] 22 7] 7N (GSR Part 3)&
ZH]3l= AT HAslA 9 A (European Union)= ICRP
103 ANE wWHGeH YA S 7] 2eh7|E 78S Aegskal
of. 1231 20139 12€ 59 REAES WAE V2=
< Council Directive 2013/59/EURATOMC. 2 333} THS].
EURATOM (European Atomic Energy Community)2 53¢
AEFTFAZ FHAY =l s w=o12 =A)| 7)ot
IAEA YIRS 7] 22tA7|52 Sld=oA 71 &5 oF
£ SRR 1 412 @74 (Requirement)o]] s th
olof Hlg FHAL TAHS 7] 27| &2 PF P (Di-
rectiveol ol Wit WAL 74T Sl ael] BhalAs A
Wt Eote Y 58S At FHAY Y2 o 5d
o] #4717+ 7HA ] 20184 2¥ R EH = B PP L A5}
1 9tk

Council Directive 2013/59/EURATOM+= ICRP 103 19|
7|9hE ol AN S HAIE W8kl gAIsk Qo
2013/59/EURATOME TAEA WHAMARS 7] EobA 7|23} &
R A Aol ek AR E S A e o
Aok ok, 16~18A] Ato]Q] =54 FARA el disfiAl= Awst
B2 weh SHERA(EAT 15 mSv)stel Avkel SRA Heke
o} FYst g2 AN Skl Qltt. Table 2] Council Directive
2013/59/EURATOMON| A #7383t =44 AteE Uetyel
oHs].

3tH, ag& el FZAF ZAE Y3 Council Directive
2013/59/EURATOMON A= Aol whet AR Y FAAS
2RFE RSt FAE AL AS A5k ok A HE
(Category A)9] FAA =
A E= 44 dial A7t 15 mSy o)A B 9 7o}
(Extremities)o] T3l G7F 150 mSv o)A+ S7hASS
AAE 3Rt B ®F(Category B) A= A W5 A
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Table 1. Comparison of ICRP recommendations of thresholds and occupational dose limit for lens of the eye

ICRP 60 & 103 ICRP 118
Opacity Acute .Exposure: 0.5~2 Gy .
Chronic Exposure: 5 Gy Acute and Chronic Expousre:
Thresholds
Cataract Acute Exposure: 5 Gy 0.5 Sv (or 0.5 Gy)
Chronic Exposure: 8 Gy
Occupational Dose Limit Lens of the Eye 150 mSv/y 100 mSv/5y (50 mSv/y)*

a 20 mSv/year, averaged over defined periods of 5 years, with no single year exceeding 50 mSv
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Table 2. Occupational Dose Limits for Lens of the Eyes of IAEA GSR Part 3 and Council Directive 2013/59/EURATOM

Categories Lens of the eyes dose limits
20 mSv/year and averaged over defined periods of
TAEA Over the age 18 years 5 years (with no single year exceeding 50 mSv)
Apprentices of 16~18 years of ages 20 mSv in a year
EU Adults 20 mSv/year and averaged over defined periods of

5 years (with no single year exceeding 50 mSv)

Apprentices of 16~18 years of ages

15 mSv in a year

Table 3. Categorization of Radiation Workers in Council Directive 2013/59/EURATOM

Categories Definition Individual Monitoring
1) Effective dose greater than 6 mSv per year or
Category A Y E(rlll;i:)/?tir: :;es z;g reater than 15 mSv per year for Regularly monitorgd based on ?ndividual measurements
3) Equivalent dose greater than 150 mSv per year for performed by a dosimetry service
skin and extremities
Category B Not classified as category A workers Confirmed that such workers are classified in category B*

“Not legally required individual monitoring by a dosimetry service

et = SARAPE S E T A M FAARY] A9 At TEA
H| A 7132 Saf Q1A= 3 F X
A&EA o7 Stes A5 Qlvh. B W A 7
T WEAEA 7100 B EAR vt QFEA o
FAAPL B R 48 FAAAE AL F8 42T 4+ 9
o™ =} Table 39 Council Directive 2013/59/EURATOMO]|
A 7 AR A FARAL #S0] Aoek AT Al 4
= YERATHS].

2.4, 0|2 YiArMEIS =™l 15| H11M(NCRP Commentary
No. 26)

u]=+o] HRARAHFG =4 9] 91 3] (National Council on Radiation
Protection and Measurements: NCRP)= A}l A =4 7|+
Q1 ICRPS} FAFSHA WA S of) gt Aoy HilE e
Sh= 7]7o|th. ICRPS}F 2] NCRP= & H|= o] HARA
Wool 4o IHE AR 9 Y-S ATt v AR
TFAI$I Y38 (Nuclear Regulatory Commission: NRC)+= NCRP
o ICRPY| A 7M1 3t stFxAol tof HEE 8%
3} 2™, NCRP+= 2016 '@ NCRP Commentary No. 26 H 1!
A& YEHAA A A WAl thgk NCRP HiLe} 7]
=4 wAS AFstATH9]. £3|, NCRP Commentary No. 26

WA A /120 BEAF 3 MR ur}
2 AgollA Ao ogt Wt A T RS A
FHOoE HESH IHE XL QgALRA AAE AFst
7

A7 S7H4% U SR} Bslel NCRPE WA}
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Table 4. Draft of Proposed Occupational Annual Dose Limits by Korean NSSC

Categories

Effective Dose Limit (mSv/y)

Equivalent Dose Limit (mSv/y)

Category A

Lens of the Eye: 20"
Hands, Feet, Skin: 500

Radiation Worker
Category B

Lens of the Eye: 15
Hands, Feet, Skin: 150

‘20 mSv/year and averaged over defined periods of 5 years (with no single year exceeding 50 mSv)
"Other occupational exposure concenters including under 18 years old students who receive technical training

w2 H|-E ojy] o] 59 njujglo] 9 Ul F AEE T 11].
AR o7 ]| NRCE A=Y WA AR =44
of tigt S/} EE FelldE 7|F 150 mSvE 48t
At

2.5. L XL 3| ICRP 103 # 1 Hixst A1 ADt

ICRP 103 #1 Y o] Htdst IAEA ARG 7] 2R
7]Z(GSR Part 3) &7F0 & 2135 FjofA+= ICRP 60 @il 7]
dko] WhALAELS ¥ o] ICRP 103 & Hhgsjjof &k o
840l &Aoo g A7|Eo] gt ofo YA A=
“ICRP 103 A1 81 9 JAEA GSR Part 3 YL 93t 71&
71 HA3 AR S stklh4]. A2 A o
3t AR uE S7kMEF 3EE [CRP Publication 118 2 IAEA
WA S 7] 2QPA 7|20l A ARG vtet o] sl sk
Aol 2 AR A=At Eolgh A2 Council Di-
rective 2013/59/EURATOMS} GARSHA & AFZA ol A= o
A o Z Ak whet AR YFAALE 2872 Este] 2+
Zrol o At s 8T AS A5k itk AT FAA
= oAt A7F faxEro] AEFteol 1/10 (917 2 mSv)S 23}
S 27t Q= AR ZAE FOsH4 L, B AN AT F
ARRE AQet B FARE Akt @A =W ol Al
FAEYAR AFH FAAES Bt SAK ]| diHE 23hd
Ao & WtET Table 40 LA PAL US| AFA T A A
QFet AsFRtEE Qg oFsto] Uty Slch4].

3. = 8H A= J|=7|E

3.1, THEESI7| 7 LA S HIHISO 15382:2015)

A E53}7] 7 (International Organization for Standardiza-
tion: ISO)= HAMIZFAFAALS] 7 A, w5, Eek(Ex 9
gt HARAZA] AR AlS-8aLAF ISO 15382:20155 Y6
o 12].

ISO 15382:20159 W= E+ YA (Non-homoge-
neous exposure) AN E WA AFAAL A Al dfgh 5
RAUZAZE 547 e | ENFE 285 oS

Qe 53], AoqUA| okl Hetde] A 4 o

2 QI3 £3A] WBMFS FAF SEo] ohly] o] IS0
15382:2015041 % BAAHG 29 A hat
SNENY et BAGS ST Gk B PAHATEL
st Aelo] AAFA = 290 SN AL TefvlA
Wl lo] EASHE o] A5 AR thak HAA
7 asdede dgshul.

AT O] WA B I8 WA SR
Mok Aol Fasth. BE U] £919] Zuk WAL 2
1ud

ASAALS 44|, w7 9 dekof WAL 0 &g FE3tct. o
HA7F 60 keV o]/F31 B[RS - AA W 0.07 mm7HA] &
ek 4= 7] wizoll 9 & HEF AT FgFS T, 700 keV ©]
o] HepA2 AA W 3 mm7tA] FaEE 4= 9lo] A wE
Aol ok oot AT 22 A9 ddE 33 2 AAEE
A A T SoAE 700 keV ©]A4He] Tof|u A] wEFAl o] oA}
7] wjZof ofoll thgt MAAAAIZF D st A o FA
= A7 A st A 7|E2 0.2 IS0+ A S7HAH St
3/10%1 6 mSv/yE AFSFATH 12].
A wEAT Brrel Bste] 4] HAN: &
v eof sl o3t QlAEe] FFFe FeAol He Bt

o|-g-5to] W FLF F7HE St APS Foh
o] vl FHFo] Zasiet.

FAA AFA= S = Fol 7k ok gt b mpA
v g A9 B30 S 2t A AR A= vkAa
F= HogHd RAH A5t g}, qhef, AAgh 2894
7} SR E| 2] gro} £ AA AFAE H3eH v B gl 2§
Stohd A7) Al HE=A] A-%E B A A4 (Correction factors)
7} QY E TS 2|80} AR AFoA = ZALFAAL 7hEol
2hg5k=s AAAFAE o8t =A4A DZAF B71t 7hs
Stohal AJAISHIL QITH[12,13]. ol YARH= WAk o] U3t
DA AR A= 7T AR waEY, B Y WAL
Aol A= dutA o8 AN ER] =t}

AT 447 FENFE Bl e AEU2 A
VHFGF 1,2 ZHBS Ut HYAS ol §3tel H,0)
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20179 FAHALAEFS E 3] (International Radiation Protec-
tion Association: IRPA)= ICRPQ] A A S7HA%F 3te 513F
2R} Fste] ZAASAAY] A AR E Q1% AT
2 2342 AT 16]. 7] A olls =84 g A o
3ff AA, AGA FAIE FAslof =R gt 72 AR
E0°] 7l&Ho] Sl

A, A A AT E A Aok sh=A1eF B
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WA o2 A ARuE A FAIZE EDasitiil 7)estal
ek 12 AR AAIE Sl 2] A A HhARA
BEE &Esto] ot FAATE A o WA &S B
Aol thafl A =B7HE 2y sfof gt

AubA 0 2 pAA| A FuFo] qitEs AYFAAE 2
1) Aol tal ot L3HA|(Uniform) AR 9] &5 e SAMAL
(20 ARAA Aol SiSE), 2) Bt EEAMIZ el A 700
keV o]/Fo] vlgtide] oJsf A SIS AN fFadE
S W32 FAA 3) & S 5 AL S ATE E-85to] A
Aol dRE AH A SdF QTGO RE s =AA o o
o S7HARO] T2 Y& FAA IVHAE ERE o5 A W
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3.4, Q&2 HHUEEete]| £ DAY S X|F

ULof| A= ICRP 11894 HLSH= FARALS] A A| et
S A=l A8l eyl 18] 2017 5E 20183714 4
Eahgtt. 1 A% 4] ST ICRP 1183} et 4
B SRR AT BRFES AFEon 20217
495 E B {PES AFgFolth Y29 HE AES g
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8kl QITH17].
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H(0.07)E AHg3te] AdsHA #3449 = = 25 H,(3)E 2
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Myt A2 oA 9 Y 3] (Canadian Nuclear Safety Commis-
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ZA WS A=Y #H 4 “Radiation Protection Regula-
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