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A Brief Conceptive Comprehension of the
ICRP—Publications as an Information Media for
the Radiological Protection Practice(Part III)

— Based on the Quantities Used in Radiological
Protection in the ICRP 42, ICRP 60 and ICRU 39 —

Soo Yong Lee*®
Dept. of Physics, College of Science, Hanyang University
(Received : 2 September 1991)
Abstract

The ICRP’s new recommendations(ICRP Publication 60 and 61) were published this spring.
The Recommendations represent a comprehensive review of the state of knowledge of the
quantities used in radiological protection, and incorporate this knowledge into a conceptual
framework for radiological protection. .

Application of the Commission’s recommendations requires an understanding of a variety of
concepts and quantities. Manv of these have application in other fields of science and preci-
sion in their definition reflects this broad application.

In this viewpoint, the present review explains in simple terms of the principal quantities
used in radiological protection. And also, the information on basic radiation units and, quanti-
ties(obtained from ICRP Publication 42(1985), ICRP Publication 60, (1991) and the reports of
the ICRU(ICRU, 1980, 1985)) as well as the formal definitions and more detail informations
are described.

This is a further review(Part 1) subsequent to the author’s previous studies(Part I and
Part II1) with the same tiltle.

# Professor, Dept. of Physics, College of Science, Hanyang University.
General Secretary of‘the Korean Association for Radiation Protection(KARP),
Expert Advisor in Nuclear Instrumenation of the International Electrotechnical Committee(IEC TC—
45),
Member of International Radiological Protection Association(IRPA),
Health Physics Society(Plenary).
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B st 2 Z B (ICRP) = FHZ 2
4l @39 ICRP 60(1991)& ZzFstsich
L o] 1sle] AWA HEuA+= ICRP7E
Ao Ao Z AHHA7] R o] H<l 1928
ol zHPEQ oY, FUA] ZHHEZF0) A
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o] HuAMoE 1958 9¥o] H£UH A
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Annals of the ICRP. 14, No, 4(1984)0]
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AR ABE A8 HFHREEEA ICRP-#TITH Baihe )

RAolth, wlFo] o] HIAe HIFULES
HMEA] XS tFEE fol7e olu Publi-
cation 26 o3¢ FHPEER oA A&
3t710] @t} ICRP Publication 42 1 A&
oA} o] TEe e BE i3] 3
e ZEQ AR 3% 718%¢E7 7 L 4

doz FAHAH

(Lh) LiEe 74

ICRP Publication—42¢] AAlg y&& o}
&3 2z,

TAE ZtE7) Y] Wes 2A 3%

2 bR el o] RuA Z4el A
2R T4 B3 7e@FDAYL, F
A goll= ICRPE] A AlS# o #S
Az, vlA e ol ICRPS AFAGA A,
o Hgd BF AETH FEL AFAAL

HAPAAS S B A oA TR
A1dolE S3A0E 7101 E Al
TS FFHoz Yehly] ste A
$5= RE BS, = A2ddE oW 23
8 JEQd fese Pue] PAAHES
U7 fsted Agshe FS AF 9
k.

JTE AL o5 dg THEHIEER

#* 2-1 Qe #AE F(quantities related to individual)

ks & (absorbed dose)(3—7)

F-oJ# ol A (specific energy(imparted)](4)
ZA F(BEHEE 5 exposure) (5)

F71AvH air kirma)(5)

¥ (FE) &3 9 F(non stochastic effect)(7)

8H-5 4 o T (stochastic effect)(7)

A & —9F-8- 7 A (dose — effect relationship) (7)

B

M d(dose equivalent)(8—12)
A 2% (collision stopping power) (9)
A E38t5 &7 (RBE)(9)

ofje

¥

oo
£ i

o
bo{v
02| o
oft

F % (effective dose equivalent)(13—18)
NERF (weighting factor) (14)

o=

a.

Z - F(committed dose equivalent)(19—20)

A3 =F(committed effective dose equivalent)(21)

oft | fob

A4=(dose equivalent index)(22—23)
188 A3 #FA]4(unrestricted dose — equivalent index)(22)

z oft|do|rx

Z A4 (deep dose—equivalent index)(23)
FH X 4= (shallow dose— equivalent index)(23)
%A 5= (restricted dose—equivalent index)(23)

D 1~671A] AL LA EL, a~dE T AEe FAA o) o HABY F3¢e £AE
ICRP Publication 429 W-&%2 AHE gEo WHEor}
@ 69014 o84 (unrestrict) ) E+ T84 (restrict) s o) 8+ B2 ICRUNAE o] ARE AFLE

A% ICRPAIA & o] Zo] A &oltt.
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—2 A BASH=

%¥(quantities related to populations)
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32 collective dose equivalent)(25)
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ok

T

luding s (m)](27)

g2 (collective effective dose equivalent)(26—29)
R Be ¥3)(collective effective dose equivalent (inc-

gl He&FFZ(per caput dose equivalent)(30—32)
a. 4% AN ZFFE(per caput effective dose equivalent)(30)

{33

=

off

B

2 o

(dose equivalent committment)(33—35)

A A 2o B (truncated dose — equivalent committment)(33)

24 %k%‘ak@ﬂ g (incomplete dose equivalent committment)(33)
22k o] B (effective dose — equivalent committment)(35)

5
_g}
o]

Jb%%
lc 22 A

Zrdl| B (collective effective dose— equivalent committment) (36
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1. ICRP Publication 60%
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{1990 Recommendations of the Inter-
national Commission on Radiological Pro-
tection :
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No. 1—3(19
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SR BHES A9 HREEEA ICRP- AT Ham?) B

* 23 AHge} ATzl B NdH U(concepts and quantities to the optimization
justification)

2. %‘”ﬁ}(optlmlzatlon) (42)
a. ZE JEE o g EAc] rteddt
low as reasonably achievable) (42)
b. Wol®] #3738} (optimization of protection) (42)
c. ALARA (42)

w7 (keeping all exposures as

F
IS
o]

3. Y8 (fEE, detriment) (44—47)
a. P23 (risk) (44)
b. 24338 A7 93l (objective health detriment) (44)
4. W& —o]5E X (cost—benefit analysis) (48—51)
a & — o] 5% 4 (differential cost— benefit analysis) (48)
b (48184, constraining function) (49)
c 2 (A 3H2], limit function) (49)
2] (upper bound) (50)
th &+ 43+ (source upper bound) (50)
f. 38X (cost — effectiveness analysis) (51)
5. W «] H]-&(cost of protection) (52—53)
a.
b.
c.
d.

=
=

A Ao

=Hd

2 o ook
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=

e.

__,r‘ioir.?‘d‘—u
OPDdBrSL‘

A 71X H 71 (present worth evaluation) (53)

A28} 6] & 74 2 9 (capitalized cost estimates) (53)

AR5 (ER(L) B]-872 3% (annualized cost estimates) (53)

&<l (discounting) (53)

6. &= ¥ & (cost of detriment) (54)

1. 1~67FX 2] dye H 2—-19 A9 g

2. 2(optimization) 2] 7% ‘ALARA’ 2= #E]l2 A& H]E ICRP7} AHS-8HA1E
(a, b, 02 ICRPAAZTAME L Mdolth(42)
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&

¥ 2—4 A =(dose limits)

Z+ g Apel #H3H
a FEFNET
b #%9) (reference man) (68)

1. Az (dose equivalent limit) (60-68) .
A 7+4 # 3% (annual limit of mtake for workers ALI) (63)
% (derived air concentration, DAC) (68)

3. FFAR 74
bers of the public) (63)

19l #3F A7+ FH = (annual limit on intake for mem-

4. YA 1F(critical group) (71—74)
b. 947 7 & (critical pathway) (72)
c. DA 3A=E (critical nuclide) (72)

5. S %38% (derived limit) (75)

a. 58] (derived upper bound) (75)

6. AA 3% (authorized limit) (78)

(-h) Mzkstz=(dose limits)

¥ 3—-1 Ay AFgEY
(recommeded dose limits)

2‘1 % ’
WE(QE)’}_ 5\,%?} Ho] 1 mSv®
HFAZE 20 mSv?
A5
T F3A 150 mSv 15 mSv
G 500 mSv 50 mSv
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HAREE BHE A8 HBEEEA Y ICRP-#Tf

3 3—1 1990 & 197739 ICRP7} e g
Eliﬂﬂh-«l H] 5
(risk coefficients adopted by ICRP in 1990
compared with those of 1977)

1. 3 (bladder) 0.30 50 9.8
2. E%(bone marrow) 020 | 050 | 99 309
3, W% (bone surface) | 005 | 005 | 70 157
4. 7H&(breast) 025 | 020 | 50 182
5. 2% (colon) 085 | 55 125
6. LHliver) 0.15 95 15.7
7. #(lung) 020 | 08 | 95 | 132
8. 1% (oesophagus ) 030 | % 115
9, Y4 (ovary) 010 | 70 168
10, 9% (skin) 0.02 02 | 157
11. $(stomach) 110 | 90 125
12. 334 (thyrold) 0.05 0.08 10 15.7
13. Zof%-E-(remainder) | 030 | 050 | 71 136
14. A (sub-total) 125 | 50

AR BH 040% | 1.0% 200
?l—wredxtary defects)
%7 (total) 1.65 | 7.2 (UIEX)
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(tissue weighting factors)
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F 4—1 718 WAEAASF
(basic dosimetric quantities)

&4 % (absorbed dose) (22) (A3)
a 2% TE 479 BT FFUY
(mean absorbed dose in a tissue

or organ) (S2)

WAL 745 AH(radiation weighting
factors) (23) (A9)

574 #F(equivalent dose) (22)
a. WA 715 A A (radiation  weigh-
ting factor) (22)
b. A E < WA & F(relative bio-
logical effectiveness) (25)
c. A=A < (linear energy
transfer, LET) (25) (A5)

Z A7} A (tissue:  weighting  fac-

tors) (27—32) (A17)

S a M Z(effective dose) (27)—(32)

(A17)

) Z35<e] 4= ICRP Publication 60(1991)%
o] FgAdol gl &9 WIola, FAHY A
£ Annex©]th

1. SFMS(RKIRE)

Al xarole] #e 7R WAMASHE
&4 ZF(gbsorbed dose, D)olt}. olRAL ©&
9 AgF F59 URAEA #A A

de
= 2 FA"
D it R2=s
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o] EHMF A7HWEE&LE FFAFS
(absorbed dose rate, D )°|th.

= D =dD/dt

o714 dDE AIZtE dtol A e FFAF
o] F7t#o|th(A 2)

ICRP 60°1A41E th& o] gled =3

s} #7)9] A #F(average dose) S WHERY
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EA A BoAF AMEE TS 7
e 53 Aty #A AF G ¢
Fia=y

158 — RFEEH| (dose — response  relation-
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Fig. A—1 Radiation weighting factors for
neutrons. The smooth curve is to
be treated as an approximation.

E A-2. A7 A A (radiation  weigh-

ting factors)

FAHRE oA dhafA]) 1
?%L% -2 (muons) BE o= .
47, oA < 10 keV 5
10 keV—100 keV 10
>100 keV—2 MeV 20
>2 MeV—20 MeV 10
>20 MeV 5
(g 1 3F=2)
HEFGA ol9e] Fa) oA
>2 MeV 5
qagial, Rz 22 20

L BEE & A4 SANYA B YR
oA Mo zRE WEEHE g BAHD

2. 718b WAMd el dlg gEe Ade A48
=953t

3. DNA® 29 A A A (Auger electron) & A
AAATH(A 1388 #F=x)



DNAY Z&d dozrny WHEdH AR
F(Auger electrons)E E3% AFTHEHY

Y9 AHeolo) o& 27 == DNAY ZHA
ol Ao #E F4AHe] IS T
Zo] A Holng 53] FAVL ok

A Az EFe v A AR A # A (mi-
crodosimetry) 2] 7|&o &3] Hri=|ojop g
k(5% B, B673d #x) (26)

4, ZE7IB ARSI ERF)

ZA o A7) TolA F7Hd%e] 7t5d
go] W& Qe 2F7ME A (tissue wei-
ghting factor, w-) g} E&]-¢=H], o] Wie A
o] FddE HEog Jg o]E FFd 7]
AE 7Fely =H o FUHEES} FAA
ol faE(detriment)E® UYEPATHE. 58 F
Z). ZfE(doubly) MNEMRES 7HES7HAF
(weighted equivalent dose) & ©|Hole
BN FFF(effective dose equivalent) 2 E
Aoy o] WAL BHad HAHAZZ] 3l
), 53] FFdEGAFIHANAY 2L B
A3 Aol e oS a2 HEd A4
e 2oy e 93A Bk E(effec-
tive dose)E AME3I=E AR S AT ©
WA =1L SUMA%Y Wstel A EN
a3y 2AISAAY 9 ] WEdE
Zasith gee MM E(Sy)olR ] kg2
2= 3k

Z A7} A (tissue  weighting faetors) 2]
el A #slode MY () (&L 3.
5d)de) =o=Fglon HAE FELS & 3
=29 FolA SlTh(27)

5. & M2k effective dose)
0 =

FEAFE QA BE 27 SBA
o FlESHaFe Felth olze the
2o maR.

E:§WT'HT

A7)1M e ZFH oYU A7) TAAS 571
Aegelx, wee 23 Tl dd 7R

.
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W FadFe dAY ZE 2AH JH
o Ae]  fEinE R E (doubly weighted
absorbed dose)d] o =x FAH= I
t}h(28) (B AA3sle 29—3238 F=E)

St ZEs FEAFE R dRbEd &
ol2 A F2AHIE EFA FAMIEE
3 AHEEEE oxH olrh

ol e AREZR s} Uehde Ve
2 o)t A G FATe] BAA aFte]
7VsAE Hotsted 1 vlxvF H 43
AE Q1T FEo Aol e Hrld A=
EeAgy #Ele HAY AduEg A
2387 a3(RBE)S AV & 4

olElg}l FEATer BAVE v FEAF

(probability coefficient) & o] &3t A 9]
& W7h Ath(32)

(Lh) ExEAMMAEE

BzYAA ASFe] @A T 429 2

o

HE 42 B2WAAASH
(subsidiary dosimetric quantities)

1. 85714 F(committed equivalent
dose) (33)
2. o] E-F &0 F (committed effective
dose) (33) (A2)
3. A&5 7 F(collective equivalent
dose) (34) (A44)
4. A aX Z(collective effective dose)
(34) (A34)
5. A ek B (dose commitment) (36)
6. 499 M ZFL(per caput dose rate)
(36)
Z39ke] & ICRP Publication 60(1991)%
o] iFdol Y FE2 HEolxm, EAY
9] A= Annex©lth

1. HEISTIMZH(TRREEERE)

o} 2 HAMAAIEF S F83 A
il

Bz & o
2 4FFT. AAE BAHERE F



BRI BHE AT BHREEEA Y ICRP-HEFTHS Wan B

Q3
2 A

AAzH Y oJrtA] v&
o] F7HIFE FUHATIE 7
Zrol QA Ho} 5714 %4 (equivalent
dose rate)9] A|ZHHEL dgSrlHH
THFEE(EH & (committed equivalent
dose), H(v) o2 Eaet}

2%
23

A7IM, = FYE FAL(H) ol <
7F BEAA Fgvd Hedde 49
ol e dHANHeZRE 504, of

dolol dEiMe dANFe2RE 50d
ofgoldl teire I AFLZRE 70
g9 e %—d?ﬂ Hh.(33)
A egErtege thea Zo] Ao}
H. = t+t H.(Ddt
AIZE tooll Al AFs o] S AA H5 o
714 H(DE A7 oA 7] =E ZM}
Ao #EE SrHIFSolL, v HEo] ¥
dAe 713t AzEFE7old. 53] H(v)el
A e 28 Fo]Rh(A2D)

2. et M GREERZIRE), E(x))

skl A  FEFEE S B (committed  effec-
tive dose) E()& FAI8HA BYE 4 Aok
437t oo Fo4R Ve HHE F
7P e faAES AYdod 22 7]
b Fobo B3 o st HFHZHE Y o3}
3 detd g e st d.(33) = A
S 9u|git,

HH ko] Ay A7) o
U gz 5% A
2 73 oS &3 A7yt g5 F(co-
mmitted effective dose)o] HEH dozE

E®) Hr ()

7b " %"‘5.— I E(@lA o=
Fold dAgoltH(A22).

A7) 5714 ool

:EWT'

Ao d8

ir

3. HESTHIB(ESERERE)
943

viduals)

o] %2 (a group of indi-

= MYUE
= t}‘ﬂ' ]/\1_,] E;G zz\ Ei= 7]_4
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o] & WA # < (radiation exposure) S
Blle 48 FYstdty. 24 ToAe I
S 71 3 (collective equivalent dose) &2
A4l oA AAA Fe ggFH o)
Fojxtt:

— | ® g 4N
e Hr dHy dHr
714 (dN/dH»)dHre H
MAE] F71 &

Yo e v

f

¥

Hr 2 Hr+dHeA
TP AY

o &g Add, meA N FT37|57F
A Hrg Be 359 2728 (subgroup)i

ol A 7l Folt},

A7 Z3g MAXdFo] EAT HYo)
ol FolAl He MAXE F$ o8
E(compartment) &2 AEAZ $ slth(A
33) (34)

4. HetraMEEAENRE)

oj FFoll A (in a population) ] WA ¢
(radiation exposure)S Z43s}d uigles HE+e
ATGFgHES AT 4 Q) o] e gd

3ol 28] thest 2ol AoEit.
—‘oo ﬁ e o
S = OE B dE.J_x_gE N
o714 BE 2%9 23 (subgroup), idl
et FEFGadFgolnh (A4) (34) AES
Fhdke] oy JEgaMTe] Fojg
A ojmAeeME Mol ATHE HA
o Azve BaEA FRAFNA BEG 2

HEE ARRMEFE7] 9 s go]l g4ty
Av Ee Zﬂ,'f(lntegrated)% TE(AR)E
T8 A ok rH(A35) (34)

- MBS GRETRET)

R ETE L (dose commitment (He =&
EJ)}e Az g 2t} olAe dAHG
(critical growp), ¥ ofUgl HAMA Aol



%% %

g E AgE 4 Ak

132 B9 (o1 ZHE P 1)
o} & 5% A (events, FH) | 2E 1
A $3ER (per carput dose rate(Hr E=E
E)Je T3 HEANZ(EERSFRH) 2N
Aeldrt.

.
T,

O

H.r ] : fh(t) dt

l: XOR

6. Yokt MEES(—ABRER)

?—lzé%"ﬂ’\i—"f} ke gaAe ded 5
A FFo i At 1203 M % E (annual
per caput dose rate(Hr =& E)HUAE
1 7-4*(population size)2] ¥3lo] F#g
o] axFgA e 2AE Aolth

Tl FUF @A A ¢ ET AlS
god vl A7 192 H F(future an-
nual per caput dose) HUIX & ZdA A
e (truncated dose commitment)ol th-&35}
Z2AE Aoy g3} o] Hojdnh

Hoa(o) = { "B a

E(D) = [:’ B de
olth(36)

(ch 22l &

a9 #bA 4
B3] AFEE I U
—37 Zt}

1. SALS(HSEE)

98] Fo] WFEAA AL
A B8] 2ole W%&?Vﬁ«} ¥ WA
(activity, A)elth, WALEE @9 ] J(dt)%
WA= Ade) ¥ 3 (spontaneous  nuclear

“W. Hoto]
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transformations) &l HF(dN) & FEA| S},
dN
dt

A=

7} €k,
WAbEe] dle o] 58S 93t E49
°} ) 72 (bequerel (Bg))u]l Z(#)2
FQ s7olth(37) (A23) X 4—4%
9Jr Aol WAk w@9ete] BAE
H] 3 ¥ o] T},

e o 12 o

¥ 4-3 299 4=

(other quantities)

1. A5 (activity) (37) (A22)

a. A 23T (ambient dose equiva-
lent) (38) (A2)

b. ¥33 2 &2 (direcitional dose
equivalent) (38) (A30)

c. Ne1x & — 4% (individual dose
equivalent — penetrating) (38)

d MAMFF&F— F 9% (individual
dose equivalent —superficial) (38)
o & A<= (fatality probality coeffi-

3. '—‘TU

cient) (39)
F ZHre] 4°E ICRP Publication 60(1991)%
o] sjFde] QlE FE Wsolx, AU A
= Annexo|t},

2. ICRU (& ‘
WAL dbol o] 248 A3 MRS (ra-

diation field) & F3sted 53] T2 &
HRyel E(operational quantity)”tF 1th. ©]
£ ICRU%(International Commission on
Radiological Units and Measurements Qua-
ntities) ¥ ICRU Report 39(ICRU 1985) ol A]
Foizx Aoz @74 g HAXYEH (envi-
ronomental and individual monitoring) %2
2 FEHE UEFY Soltt:

AAE BBEUEE S A% FEREER
(H*(d)], ﬁr@ﬁ%’ﬁ%éﬁml(d)] o]l

AT ARV EE S A% EAREERE



iCopd Ay

H 4-4 SI SSAIS A WA @97t
o FAE
(Conversion Between Representative Con-
ventional Radiation Units and the Systeme
d’Unites International.

StALs (radioactivity) ] 32k
@] L F(C) > WFEL(Bg)
T Ci= 3.7 X 10° dis/s = 3.7 X 10® Bq
2.7 mCi = 100 MBq(10° Bqg)
1 mCi =37 X 10" Bq
27 nCi = 1 kBq(10® Bg)
1 nCi = 37 Bq
27 pCi = 1 Bq(10° Bg)
EM2(absorbed dose) s 3¢
@9 2= (rad) = 28 ] (Gy)

1 rad = 0.01 Gy
10 rad = 0.1 Gy = 100 mGy
100 rad = 1 Gy

1000 rad = 10 Gy
MEFEE(dose equivalent) 8] A
@9 H(rem) > AHE(SY)
1 rem = 0.01 Sv = 10 mSv
10 rem = 0.1 Sv = 100 mSv
100 rem = 1 Sv
1000 rem = 10 Sv

— &8 (penetration) [Hp(d)1¢} EAMER
— KJEH (superficial) [H(d)] Folt}.
ol EE ¥¢& ouddMe Mg

(dose equivalent)®] 7H'de] <A AolA

S7Hd % (equivalent dose)] @S Ejz

gk A ol th(38)

2—1 : B4 BL|EZ!environmental
nitoring (A14.1))

FEAZ U IRPAERID ®
NN SAHB e e DB
Aol 874 2 FH(H)
2 A% ol olEF RuA A4
AL, H (D= F3Ho) 4 A
o Aga, = TR Ad $g

mo-

[ﬂ
£
)
ot
oy

AN

oX X
o & B R -l o

a2y oy
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! BBE AT HREREAY ICRP-#TITYY Hame ()

ARl o s

FHH(DE FEo] o3k
233} (suitable) (A27)
.?.m}qa:aah H* (D v gdoAe] WA
o] Zol7} d9l ICRUT(sphere)d AEH
% (alined field) 9] WHHH ¥EREolAle] A
4 g 4% $E(alined and expand field) °ll
9] H A7 fREEEIT.(A27)

kA }}d ak¢} —5}x4oﬂ/q uLa;tM %L%h, H
()& Zol7t dl ICRUFA A &gl
WA Eo 419l &4 H (expanded field) ol <]
3 A7 MdEkdaFolt.(A29)

S

2—2 el BLE{&l (individual  monito-
ring A14. 2)
AAEUEHY Y BHL gaaE Tl

A7AE T 2 AW sl R derydak
— A% (individual dose equivalent— penetra-
ting), Hp(d)& FHo] Zg WAL 9
A ZALEA 2 AA A Y Z&d] 9§
713 D 23 i3] A, = FHA A
9Ql, A FFF — E35F (individual dose
equivalent, superficial) H(d)& <3 Szt
AMAE AFRIYAAE ol Eod A
ZAE A 2@ FEEH(superficia) 718 2 #
710l o3l H sl (A30)

AN FFE— A% (EE S74, penet-
rating), Hp(d) & Zo] dollA AlA4de] &F
A ol ICRUTEMN A" iRk
(soft tissue) o] A=@FFFAd FH=o] 4
WAL s A3ttt (A3D)

NI FFHF— E5 2 (superficia)  Hs(d)
= Zo] dolA] AAA EXHEH A olu g
AxAW e dgFgoz Fego] g
Abdel ojsi A A alct.(A32)

V. ICRP Publication 61.

BRI Z B2l 1990 #E
(1990 Recommendations of the Intena-
tional Commission on Radiological Protec-
tion : Annals of the ICRP 21, No.4(19
91)0” I:H-.u.
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b =

o] Publication 61(ICRP, 1991)2 $£¢3]
27} A& 1989~93 A L3l oJsA 19
90 11€e] AEE Aot} S o] A=
o] ] ICRP 26(1977) A2l AE th4ls}
I WA ES #dHo] Qe EE(detri-
ment) 2] Y<lo)] FHHE WESH YR E
Zheheu| 7R HA =Sk

A9 YL Publication 30, 1~4%F
(ICRP, 1979a, 1980, 1981b, 1988)°l A& 9
23] 9] — kPR (secondary limits)Z ¥ 33
F8E o234 HIY ol A
27}l #8S 93] Publication 30225
B AAFSE, WAMIZEQAA, 275
2 2 AZdALel AATHE AR Fo] F
AstE AT =(Annual limit on in-
take, ALIs) 9] M 2-& ko] AAtHAT)

R Zo] AAH dHolHE FHFF Pub-
~ lication 51(ICRP 51, 1987) 3 W ¥-u]Zo] #
HE do]eE 53t Publication 302 z}7}
ICRP 302 ICRP 612 ¥¥ FHo] Hx,
Z=2 Publication 309 ¢43% 43 BT
7} 87 EYRY, B39 B4, 2 A
T 2 Ao ALty
(1) ICRP51(1987) <& &)
wbE Aol
ICRP 619 A|A€ ZAE-L Publication 48
(ICRP, 1986)°] =3 Ax7} H&tE Pub-
lication 30 vwl#H3}= T Z& HAMAA
Z dojEo] A 1990d% @Aae] i
o|zx}gt= o]t} Publication 309 H o] E oA
dF-9 AL AR TN F(E)EHA

EFAHT(2)

o]

TE5 e,
3L
g

(LD thEe 74

ICRP Publication 61 &9 744 o237
2o (Z3%e = FEoth) Me(1-2),
WAMAASH OB (3—7),  olATE(8—9),
AE(10—-11), F1FEH 2 B2 A 19909
T Ao TA® o3 E. F—1. FISA}
Aol gt A F = (ALLs) Solth

94 ol

78

o}

aH
=

- X

=

rr

o] Aol A =2]® ICRP % ICRUIAS] Al
FE =Y 84 L AJHZFSEH
£ % dFAY ALAE A% FUHA
wojule] EA7E of7|E Aolt} ot
2o ©9lo) WE EAle ol AFA
28 ZAAFARL] ARy JHEHE
27A 2 Aol mpttin ol
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