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A& : 90Sr
RS ¢ REHEER
tFHR B A VYF UL

= e - o ®
Change Save
Reset
Output directory
Change

Age 20 Month Day 0

Intake
| €s137 | |ingestion v] Deposition

Chemical form | CassiumChionde Nirate Sulphate. .. a

Alimentary material | total-diet B
Systemicmaterial  none
Intal
Calculation stage
S.Coefficient

" Radiation weighting factor \
Alpha —| 1 Ekectron-| —Photon

Internal exposure

HEBE D BEIR

[Evaluation mode| 7 /L& 7>
X = a2 —7h5 [Acute unit intake |
(BMIEERICT T 2 ZhiRE R
HE) 2EIRT 5,
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EHUTE D FEIR (1/2)

& IDee - 0o x
inpunpuLmi Change || Save
| Reset
- Output directory
workiGUNow-07 Change
~ Evaluation mode ]
| Acute unit intake =
Exposure
Gender male -
Subject warker | w|age Waorker -
Intake age [d] 7300.0 Period{d] 18250.0
Age 20 Month o Day 0
|cs437 |Ingestion B Deposition
Chemicalform | CassiumChloride Nitrate, Sulphate; . |7
Almantary material | total-ciel =
Systemicmalerial  none v
Chromic intake Intake estimation
Calculation stage
- S-Coafficient
~ Radiation weighting factor
lh' View
Alpha Edectron | — Photon
200 10 | 1.0 | |
* Internal exposure
Calculate View

O ERREZEET 2 HRE %
70w 09 %,
Q@ BAfERLZATRIHNEFRREIND,

G
2
55 Nuclide X
Periodic table
01 (02 (03 |04 |05 |06 (07 (08 (09 |10 |11 (12 (13 (14 |15 (16 |17 |18
H He)
iLi) (Be) @B C N {0 (P (Ne)
Na) (Mg} M s PS (i (4)
®) Ca (8 M 0O (© (Ma) Fe Co (NI} (Cu) Zn (Ga) (Ge) (As) (Se) (Br) (Kn)
Ry) S ¥ Zr ME Mo Tc Ru (Rh) (Pd) (Ag} (Cd} Onm) (Sm) Sb Te | Xe)
Cs Ba La (M) (Ta) (W) (Re) (Os) W (P fAw) (Hg) (M) Po B Po (A (RN)
F) Ra Ac
Ce Pr MNd Pm Sm Ew Gd T Dy Ho Er Tm ¥b Lu
Th Pa U Np Pu_ Am Cm Bk ©f Es Fm (Mg) (No) @n) |
Huclide Motice : Parentheses indicate elements for which no inemal

xposure model data is available of nod defined.

(o] [_canen |

BEVZIE DEIR (2/2)

®

[Periodic Table| #h HSr&EEIRT 5 &

[Nuclide] #icSroZENRRINS,

@
®

BZEDRERNTT T %,

[Nuclide| #h ©Sr-90%#iR4 %,
[OK| R & 4 &, APREXRZA 7R I7HEHAL.

1% Nuclide X

(3)| | periosic tabie
“=/I o1 j02 |03 [os |05 |05 |07 (08 jo9 [10 |11 [12 [13 |14 [15 |16 |17 |18

H (He)

) (Be) ® C M) © () (Ne)

Na) (Mg) W ) P S (€ )

) Ca (S0 (M (M (CH (Mn) Fe Co (N) (Cu) Zn (Ga) (Ge) (As) (Se) (B) (Kn)

Rb) St Y 2 N> Mo Tc Ru (RW) (P9) (Ag) (Cd) Gn) (Sm) Sb Te |  (Xe)

Cs Ba La (HN (Ta) W) (Re) (Os) W Py (A) (Hg) (M) Pb B Po (A (Rn)

(F) Ra Ac

Ce Pr No Pm Sm Eu Gd To Dy Ho Er Tm Yo Lu
Th Pa U Np Pu Am Cm Bk Cf Es Fm (Mg) (No) (L)

Zax | Nuclide | Notice : Parentheses indicate elements for which no internal
( \1_1/ S79 225m s exposure model data is available of not efined

Sr80 1063m

S-81 223m

sr82 25360

Sr83 3241h

Sr-85 64840

Sr85m 67.63m

Se87m 28150

Sr89 5053

sr91 963 )

I Icm J
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BRGSO 3EIR

t D - o x
pnpu Cnange || Save
| Reset
~ Output directory
Change
~ Evaluation mode 1
| Acute unit intaks )
Exposure
Gender male »
Subject worker =) Age Worker
intake agefdl 73000 Period(d] 18250.0
Age 20 Month o Day 0

[ingestion |
HEIRT 5,

e TR ITU X2 —H5

(BOLE) %

| srs0 | |ingestion

8] s0sposiion
| SkonluniTisssle s
StonbumTitanate

AlC calFo

i calF orms(Strontium)

Chamical form

Alpha Edectron | — Photon Ea .
20.0 10 1.0 |
Internal exposure
Calculah

e
200 L 10 10 |
12D FEIR
L FARUV AT a—hLENT S
fussond IWFHAEEIRT 5,

== SEFELZ A F I LD T,
| ~  TAllOtherChemicalForms(Strontium) |
== . (SITiIO3LL DL EY) %ZERT %,
e e
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Worker

T— BT

[ Calculation stage |
STERELETE 1.

AN L N

SHEET -

FEE— NICBTT 5,
BE [Calculation stage] & v %

S EUC IR N

S

HERUHRET— FICRY,

AEEHEEETHIENTE D,

Alpha Edec Photon
20.0 10 1.0
Internal exposure

Worker

[ S-Coefficient] #@ [Calculate]

TR,
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T8 DET (2/2)

ol

Sy

T — |« FEZE17HE [Calculate] H & A
=] [Run] &FEXRRENS,

- Cutput directory _ - . .
» AIEARET IS &, [S-Coefficient]
" o [View] RE AR TAIAEE & 5,
- Evaluation mode -
e
Gender male -
Subject warker ~ Age Worker
Intakeage[d] 73000 Period(d] 18250.0
Age 20 Manth ) Day o
~Intake
Sr-80 ingestion * Deposition
Chemical form StronbumTitanate v
Almantary material 10030l v
Systemic material  none v

Chromic intake Intake estimation
Caloulation stage
~ S-Cosfficient i
" Radiation weighting factor
Alpha —  Electron | — Photon l_Jm

200 10 1.0

 Internal exposure

Calculate View

11

SETERROHAE

e — (O [S-Coefficient] #n [View]
) NG R i B

— @ HEREAERTELATASN
- ETREAND,

male - fé\
warker ~ Age Worker - =
7200.0 Period(d] 18250.0 1 $-Coetficient *
Age 20 Month 0 Day o
~Intake =
Target Source 7300.0
Sr80 ingestion z, Deposition O-mucosa Oecanity 848TTEE-14 '
Chemical form StrontiumTitanate v g:maws Gty f;ﬁi:ﬁ;ﬁ -J
Si-stem O-canity 6.08544E-22
total-giet M
PRI S RC-stem Oty 22623E-22
LC-stem O-canity 269775E-21
Systemic material  none b RS-stem O-cavity 00
Chronic intake Intake estimation :Em Qecanity ;:g?::‘::
LNET O-canity 91075E-16
Bronch-bas O-caity 326745620
[ calcuation stage Bronchsec Oy 326745620
e @ ) Behiol-sec C-canty 33134E-20
 Radiation weighting factor Al O-canty 33134E-20
Adpha —  Ebectron) — Photon Lﬂj mnw O-canity ?::‘532::-1:3
200 || 19 | 0 | Endost8S Oty 19030517
L Brain C-canty 394946619
Eyi-lens O-canity 464463E-19
 Internal exposure P-gland O-canity 144902618
= Tongue O-canity 3.55858E-13 E
Calculale | view et s i X
' ' ==
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RIRERBEEOEIT (1/2)

= — + [Internal exposure] #o
[Calculate] HR& &I,

13

- e FEZFE{THIL [Calculate] K& N
[Run] &FEXRRENS,

- FFENNETTSHE. [Internal

| | exposure] %o [View] K& H

[ . TR E RS,

Worker
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SAIRERLEAERROME (1/2)

o x

Output directory

Evaluation mode

Exposure

Subject worker - Age
intake agefd] 7 Periodld]
.

Intake

Chamical form
Almantary material 100 t

Systemic material  none

S-Coefficient
 Raiation wekghting factor
A a Electron Photon

Intemal exposure

Calculate View

@

Caiculate | | View
[comise | ver |

@ [Internal exposure] %o [View]
KR EET,
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@ [Dose] 2 7hEIRSNIF-REETEAT7ATHLE EA B,

3 [Gender] /&> Xx=—a2—7 [both] MERxNT-
IREETH A T7ATHILHL EA B,

@ FEEEFEREN RTINS,

. 2.386x10°8Sv/Bq& i3,

ZDETETI

o

ntemal expasure X
Committed dose
I L | 18250000 |
Effective 2.3868-08

Time course of accumulated dose
Timejo] | Efective
1.0E-6 7547e-17 3
20E6 16178-18
I0E6 2585016

0ES  3658e-16
S0E6  4836e-16
GOES  BA16e-16
TOES 7498016
B0E6  B.982e-16

0E-& 1.056e-15
10E5 1225615
20E5 3428015
I0ES  BS513e-15
aaaaaaaaaaaa
5.0E5 498e-1

o] [Lcanem |
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HEBE D BEIR

# D - o x
unpinpuLm | change || save |
|. Reset |
- Output directory
workGUNout-07 Change

| Acute unit intas

Chranic intake

e oTRET 3 Warer
Intake age [d] 73000 Period]d] 18250.0
Age 20 Monith Day o

Intake
Cs-137 i

ingesticn Deposition

[Evaluation mode| 747 >
X = a2 —H 5 [Intake estimation ]
(EINNEHTE) #&IRT 5,

Chemicalform | CassiumChlonide Nirats, Sulphate: . |¥)
Aimentary material | total-Giet =)
Systemic material  none v
Chronic intake Intake estimation
Calculation stage
- S-Coafficient
Radiation weighting factor "
Alpha — - Edectron-| —Photon ENCENRE S
200 10 1.0 |
* Internal exposure
Calculate View
B E D FER (1/2
=< 24 p=aSy
 IDCC - O x
' BHU% EET DR %
= ——— —— “
e O EREEZEES 2 HR
.ﬁ!IK. I) A 7 %
(s 70w 795,
- utput directory . . N
FEEXRZA 7 RIHFRREIND
@ A4 7 H 28 o
workGUNout-07 Change
mode
Gy
| Acute unitintaxe ") 2
Exposure 3 Nuclide ®
Gender male -
Subject worker __w)Age Worker - Periodic table i
el T Pedodld] e :l |02 |03 |04 |05 (06 |o7 (08 (09 |10 [11 (12 |13 |14 [15 |16 |%7 l::;'
5
Age 20 Wonth o Day o W (Be) ® C N © B (M
AN Na) (M) () (S) P S () ()
= ®) Ca (S (M (0 (€O (M) Fe Co (M) (Cu) Zn (Ga) (Ge) (As) (Se) (B (Kn)
| Cs-137 ] ingestion g Deposition {Rb) Sr Y Zr No Mo Te Ru (Rh) (Pd) (Ag) (Cd) On) (Sn) Sb Te I (Xe)
Cs Ba La (M) (Ta) 0 (Re) (Os) W (PU (W) (HO) M) PO B PO (W) (RM)
Chemicalform | CassiumChioride Nirate, Suiphate %) F) Ra Ac
Anmentary material | lotal-giet =) Ce Pr M4 Pm Sm Eu G To Dy Ho Er Tm ¥o Lu
Th Pa U MNp Pu Am Cm Bk Cf Es Fm (Mg (No) (L)
Systemicmalerial  none v )
Nuclide Hotice : indicate elements for
Chronic intake Intake estimation exposure model data is available of not defined
Calculation stage
- S-Coafficient
Radiation weighting factor "
Alpha — - Edectron-| —Photon ENCENRE S
200 10 1.0 |
* Internal exposure
Calculate View
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BEVZIE DEIR (2/2)

3 [Periodic Table] #h 1% FEIRT 5 &
[Nuclide| #ZiCIoEBENR RTINS,

[Nuclide] #A51-131% R4 5,

[OK] Rav%# 3 &, ABEEXRLAT7O7HEHLC., &
PEEODRRINTT T %,

3% Nuclide X

©@ ®

(3)| | periosic tabie
=/l o1 j02 |03 [os |05 |05 |07 (08 jo09 [10 |11 [12 [13 |14 |15 |16 |17 |18

H (He)
) (Be) ® C M) © ) (Ne)
Na)  (Mg) (A) (S P S cn ()
K) Ca (So) (M (M (Ch (Mn) Fe Co (NI) (Cu) Zn (Ga) (Ge) (As) (Se) (B} (Kn)
(Rb) Sr Y 2 Nb Mo Tc Ru (Rh) (Pd) (Ag) (Cd) (n) (Sm) Sb Te | (xe)
Cs Ba La (HN (Ta) W) (Re) (Os) W Py (A) (Hg) (M) Pb B Po (A (Rn)
F) Ra Ac
Ce Pr Nd Pm Sm Eu Gd T DOy Ho Er T™m Yo W
™ Pa U Np Pu Am Cm Bk Cf Es Fm (Md) (No) @
| [ecide 1 Notice ; Parentheses indicate elements for which no intemal
(4 125 59.4000 A exposure mode! data is available o not defined.
S v1zs 12930
128 2499m
1129 1.57E+7y
130 122360
130m 884m
1431 8020704
132 2295n
H132m 13870
133 208n
134 525m
Larse cane ®
I .’\“n I Cancel | 21
IEEUR EE D &R
STAXIE 2x
IDcc - o *

L LR A2
usmed [inhalation] (kR AIEE) #*
RINT B,

Change
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1= 0 EIR

e - 0O
pnpu Change || Save
| Reset
- Output directory
Change
~Evaluation mode 7
Intake sstmation =
Exposure
Gender male |-
Subject worker = |Age
Intake age[d] 73000 Periodd] 0.0
Age 20 Month o Day 0
~Intake
| k31 | |inhalation a | Deposition |

o TR I XA a—DBZYT 5
b2 % RIRT %,
SENLTTRIRA R T D T,
[Elementallodine,Unspecified(lodine) |
(T=RIAVE, THEIVHR) &
Eﬁj— % o

Systemic materdial  none

Cabculation stage

s-Coefficient

 Radiation weighting factor
Alpha —|  Electron| — Photon
200 10 1.0

Calculale

 Internal exposure

23
BEREHEE DRMRTE (1/3)
—— e @ [Intake e§tima£ionj RR AL
|_Reset | Q /r :? = 7 %ﬁﬁﬂ_\—a_ 6 o

_— 5

e S |

Subject worker | =|Age Warker

hlaheaw L] ":m‘ c-] :::o;m 18250.0

"'l‘“‘1131 | |inhatation a |_Deposition |

er ( ' ]
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BINEHTE OFREGRTE (2/3)

i Intake estimation

L | @ BERLABREANT 5,

a 131 ingestion | male | 73000 18250.0

Ay
iU

Yeear | Marith | Day | Hour | Elapsed day l
2023 3 8 00 00

| Open calendar | | Apply elapsed day |

Measarement
Deviation type Thyroid I
none hd I
Limit detection [Ermor type Sample unit
Nuclide absoute ¥ Bq
131 hd I
Sample

0.0

Year Month | Day |Hout | Measur.. Emor | Elapse..
2023 3 0 0.0 100.0 12 [T

Fasces

Lungs

roid

Thyroid
WholeBady

‘T

| Open calendar | | Apply elapsedday |
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BINEHTE DFRMEGRTE (3/3)

i Intake estimation

=
S | ® EZR) T LIEFZ
131 ion | male | 73000 18250.0 | .
Year m!nnnm | Day | Hour |Eapsedoay | ﬁ?ﬁ —a_ % o
2023 3 8 00 00

@ E=g U THEREANT D,
] | ® OKh & »&i8d,

Measarement
Deviation type Thyroid I
none hd I
Limit detection [Ermor type Sample unit
Hnciide 0.0 avsoute ¥ Bq

131 hd

Year Month | Day |Hout | Measur.. Emor | Elapse..
2023 3 0 0.0 100.0 12 [T

@

| Open calendar | | Apply elapsedday |

g

Cancel
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Exposure
Gender
Subject
Intake age [d]
Age 20

~Intake

F131

Chamical form

Almantary material

et -
7300.0 Perodd]
Month o

Day o

inhalation

Worker

Elementalloding, Unspacified{lodine) ¥

total-giel

Systemic materdial  none

T— FOBAT
« [Calculation stage| " & > %#if3 &
SHENPETE SN, FTEET - BREE
T—FNICBITT %,

AE [Calculation stage] & %
B e, STESREREE—FICRY.
SRR EEETHIENTE S,

s.Coufficient
 Radiation factor
Alpha “:fm.. Photon Calculate View
200 10 1.0 |
|
 Internal exposure
Calculate View
L e L L LI LI LI
21
SyPDETEDEIT (
: ince - o x
st ot ~—— + [S-Coefficient] #® [Calculate]
»
L j_‘ ﬂ T/ % j:EF a o
Output directory
Change
~Evaluation mode
Acute unit in
Exposure
Gender male
Subject worker v |Age Worker
Intake age [d] 7300.0 Period]d] 8250.0
Age 20 Month o Day 0
~intake
Sr90 ingestion Depasit
Chemical form StronbumTitanat
ABmentary material 1013/-ciel
Systemicmaledal  none
Chronic intake Intake estim;
 Radiation factor
200 10 1.0
|
Internal exposure
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SWPETEDFERIT (2/2)

warker Worker

HEFEITHIE [Calculate] K& N
[Run] &FREN 3,

HEANTTTSE. [S-Coefficient]
B [View] RZVHIETRIEEE & 5,

29

BENEHTEDET (1/2)

warker Worker

Alimentary material 1000l

- 5.Coefficient
 Ratiation weighting factor
Electron

Alpha
20.0

 Internal exposure

roton 1 | (Lcokatae ] e |
10 1.0

e

[Internal exposure| %o
[Calculate] HR& &I,
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BENEHTE DEIT (2/2)

[r— — . sE=/FH1 [Calculate] K& A
[Run] &FEXRRENS,

[t e« GENPRETISE. linternal
exposure] B [View] K& HHETF
= AlgEL 8 B,

 Radiation weighting factor
Ipha —| - Electron | —Phot iEacta \_Jm
200 10

31

EIRESHERRONE (1/2)

e — @ [lInternal exposure] %o [View]
RREETE, FTERRAEXRT S
wm q_ XA TATHARREIND,
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ENSHTEROBRE (2/2)
@ [Estimation] B ICENEHTERENRZREIND,
ZDEFETIE. 392BgE A b,
3 [Dose| Mz, HEINLENREICE D CHITIREN
RTEINDB,
ZDEETIE, FATEMREIL6.557 X106 Sve b,

Intemal exposure

Acinity | Dose ||mi

Measurement unit | - Deviation type

Ba, Bad none N

@

Measurement Estimation

tem Mesurement | Dewation LowSound | Intake age Intake

F131_Thyre_ 100.0 12 0.0 7300.0 3962002
Dose unit

B

Prediction =y P

Hom Predicion I | nem male female

F131_Thyrold 2. 100.0 100.0 Lymphatichlo.. 3644807 T3500e07  [a
Muscle 3535808 5.067e-08
OralMucosa 8.878e08 1.993e-07
Pancreas 3.088e-08 3.418e-08
Prostale 2152e-08 0.0008- 00
Smallintéstine 2026808 2477608
Splean 3T11e08 4.2056-08
Thymus 9.476e07 8.449e-07
Uterus. 0.000e+00 2611e-08

v 1665607
5.5578-06
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Introduction
Japanese regulatory standards against internal exposures:
® Consist of three kinds of concentration limits (Bg/m?) for:
v" Ambient air in facilities for protection of workers,
v" Exhaust from facilities

] ..t for protection of members of the public.
v" Drainage from facilities

® Determined by using committed effective dose per unit intake, e(t) (Sv/Bq),
based upon the ICRP 1990 Recommendations.

ICRP is working on development of new e(T)s
based upon the 2007 Recommendations.

D

The Nuclear Regulation Authority, Japan (NRA) plans to
introduce the 2007 Recommendations into the regulatory system.

@ 3

Revision of the Japanese Regulatory Standards

Problems

® The current Japanese standards include short-lived (T, ;<10 min) nuclides,
whose e(T) are not provided by the ICRP.

® |t is necessary to comprehend the influence of Japanese specific conditions
or parameters on doses.

v Japanese specific biokinetics (e.g. uptake ratio of iodine to the thyroid).

v Difference in physique between Japanese and ICRP reference man
(i.e. Specific Absorbed Fractions).

It is important to establish a technical basis for internal dose estimation.

JAEA has developed an internal dosimetry code
as a project commissioned by NRA.

@ 4
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@

Features of the Internal Dose Calculation Code, IDCC

® Two kinds of editions are prepared.

v" Full edition (for experts):
Users can set optional intake conditions and edit Models and Data.

v Restricted edition (for anyone):
Intake conditions are limited for default of ICRP.

® |DCC allows to:

v' Calculate e() using a methodology and dosimetric Models and Data
in line with the 2007 Recommendations,

v'  Estimate intakes of radionuclides and resulted doses
from individual monitoring measurements,

v" Edit the Models and Data
used in calculation of e(1) and estimation of intakes.

® |DCCis aJavaapplication.It runs on Windows, Mac, and Linux PCs
with a Java runtime environment ver. 8.

® |DCC plans to be distributed for free for academic purposes

in several months.
@
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Function of Calculating e(7): Flowchart of Calculation

Biokinetic Nucleardecay| |Specific Absorbed Fraction Radiation weighting
models data (SAF) data factors, wy
Publ. 130, 134, [Publ. 107 | Publ 107 | Publ 103
137,141, 151
| S, values for male and female
Construction I *Equivalent dose of a

Simultaneous Ordinary Differential Equations (ODEs)
describing temporal changes in activities and equivalent dose rate

target region per decay
in a source region

J{Numerical integration

Equivalent dose coefficients for male and female,

¥ (1) and h5(7)

Y
Sex-averaged Tissue weighting
equivalent dose coefficients, h(T) factors, wy
[ | Publ. 103
L
[ em |

Legends
[Mode[s and Data]

Result of
calculation or
operation

\ Models and Data can be edited and replaced in Full edition

Function of Calculating e(7): Setting Conditions
IDCC - o k4 | . .-, .
® Users set intake conditions
Ci hile
ETY Y in the graphical user interface (GUI).
| Resat |
P v" Nuclide
|_Change | |_Change | . . . .
v noce v Intake path (ingestion, inhalation)
Acute unit intake | R .
— v Chemical form or type of blood absorption
Gender
Subject worker | Age
Wnkake age [4] Periodid] =2 Nuclide ®
Age Month Da
“‘-—-..___* Periodic table
o1 02 03 04 05 08 o7 08 ] 10 1" 12 13 14 15 18 1 18
" H (He)
Lo ) [paen = L) Be ® c M @ F \'N:)
‘Chemical fosm | CaesiumCnéonce Nirate Sulphate; .. | ¥ (Na)  (Mg) ) s P s ©n ()
Ky Ca (8o (M M (Cn M) Fe Co (Ni) iCu) Zn (Ga) (Ge) (As) (Se) (B} (Kn
Alimentary material | 1otal-chet _rJ (Rb} Sr Y Zr No Mo Te Ru Rh} (Pd) (Ag) (Cd) (W) (Sn) Sb Te 1 (xe)
) Cs Ba La (O (Ta) (W) (Re) (Os) Ir PO () (Hg) (M) P B Po () (Rn)
Systamic matadal Fri Ra Ac
Ce Pr Nd Pm Sm Eu Gd ™ Dy Ho Er ™ Yo Lu
Th Pa u Np Pu A Cm Bk (=] Es Fm (Md) (Mo} (L)
Calculation stage ] Nuchde Matice : Parentheses indicale & ents for which no inbernal
Bickinetics C3-132 64704 3 exposure mocel aata is availadle of not gefined.
Cs-134 20848y
Cs-134m 29030
SCoefficient Cs135 23E~Gy
Raduation wesghting factor Cs-135m 53m
Al tr Cs-136 13164
Cs-138 3341m
Cs-138m 291m
Internal exposure Cs-139 9.2Tm M
C3-140 6373 v
oK Cancel |
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Fu

nction of Calculating e(t): Computation

o *

® [DCC runs by pressing “Calculate” button.

Data file Output directory

Evaluation mode

Intermal exposure
| Dose |

Exposure
Gender
Subject Age 50 Internal exposure ES
Intake age jd) Periodio] - -
Age Monm Day | Aematy | Dose
Intake (Gender Intake dayold - gam Unit Commtted dosa
wo__ se0 | | mem nzsoaa
W Effectved0 Effeciive 1357e-08
Chemical form Cem ]
Alimentary material 1o
—— *
Systemic matertal |
| @iegs  @iopy
| OK | | Cancal
| Cs-137,ingestion,CaesiumChloride,male
Calculation stage ] i v £
| n
Biokinetics ,
|_Biokingbcs | "
& w
Lo il:-
" Radiation weighting factor | L.
Alpha— - Electron | Photon |_Caiculste | | Vineg | )
200 10 1.0 w
s
w

® "View" button generate tabs showing results of:
v e(T), and h(7) for males and females,

v" Temporal changes of
activities and excretions rates.

@

Function of Calculating e(7): Verification

IDCC

e s e

L

ICRP OIR™ Data Viewer (Ver. 4.01.04.19)

x1Occuﬁational Intakes of Radionuclides

Dizar per Comemt & Refrenrce Brasanay Furetins

........

Comparison of e(7)

for 572 nuclides s e | o
(2973 conditions) :

Ag

ree within plus or minus 1

e e v e v e v

for the second of two significant digits. :

et

Calculation of e(t) by IDCC has been verified
for the nuclides recorded in the OIR part 2-4"

Ongoing and future works:

2ICRP Publ. 134, 137, 141

® [ncorporating the systemic kinetic models for the nuclides of OIR part 5.

® Incorporating Models and Data for members of the public.

@

"3|CRP Publ. 151
10
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Monitoring
v" Editability o

» Summary

@

Contents

v Intake Estimation of Radionuclides from Individual

f Models and Data

11

Function of Estimating Intakes: Setting Conditions

— ~ ", ® Users set intake conditions, timing of intakes, and
chango |5 | monitoring method and results in the GUI.
me ovanen | @ |DCCallows to:
—" | v Estimate intakes for single acute intake,
s . multiple acute intakes, and chronic intakes,
L v' Consider multiple monitoring methods jointly
i - (e.g. whole body counter + urine bioassay)
"_“M:s-ia? J ingestion - e —
Chemical form CaesiumChionde Nirate Sulphate. X :u_::.: .?“—_:.“ -\..w r.;;:..u Il:!.::mum
Alimentary material | total-diet . /‘\ You e [ o [EEEE
e et _ ——— —
|
— iculation slage -::-:: MOk slalned S
= -
S-Contficint i P
R:?ullww‘lnﬁlimlxlw ) ewtsr _| =

@
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Function of Estimating Intakes: Computation

Calenl

- =]

*

Data file

Evaluation mode

Exposure
Gender
Subjec
Intake age (d]

Age Manm

Intake

Chemical form
Alimentary material 1o

Systemic material

Dutput directory

Age
Perod(d]
Day

Calculation stage

Biokinetics
| Biokinebcs |

S-Confficient
" Radiation weighting factor

Alpha - Electron | Photon
1.0

200 10

Intemnal exposure
|_Dese |

| Calculate | | View |

Run... View |
(Run. |

@

® The maximum likelihood method is used

for estimation.

® Committed effective and equivalent doses are also

estimated based on the estimated intakes.

22 insernal exposure Y
intake |
Measurement unit | Deviation type . .
e — Estimated intakes
Measurement Estimation
Item Mesurement | Deviation LowBound Intake age Intake
C3-137_W_. 88000.0 1056000 1000 0 73000 9561e-04
Cs-137_W_  60000.0 72000.0 100.0 73380 4872e+05
CsA37_W_ 93000.0 116000 1000
Cs-137_W.. 830000 99600.0 100.0
Ca-137_W. 4800000 5760000  100.0
CsA37_W_ 4600000 5520000  100.0 - | . d d
ST e ceanenn aeen Estimate oses
Dose unit
&
Predicion Dose
ttem Measurement Prediction B — re—
C3-137_WholeS.. 83000.0 50521.01 Uymphaiehls. 5416603 I 1
C3-137_WholeB.. 60000.0 8228278 uuscie 7.7828-03 1.2098-02
C5-137_WholeB.. 93000.0 7876120 OralMucosa  34Tde-03 £148e03
Cs-137_WnoleB.. 83000.0 £972032 Pancreas 1.0650-02 12365002
Cs-137_WholeS.. 4300000 4812832 Prostate 1273803 0.0008+00
Cs-137_WholeB.. 4500000 466408 5 Smallintesting  7.7048-03 0.568e-03
C5-137_WholeB. 4400000 4326456 Spleen 1.015e-02 1.2140-02
Thymus 315203 384803
Utenss 0.0008+00 4309603
Remainder T.436e-03 8.122e-03
Effective 7 9060-03 7 508003 X
0K | | Cancel

13

Function of Estimating Intakes: Verification

IDCC

Literature Values

.| TEURADOS, IDEAS Guidelinesver. 2

e EUﬂF!QOS - =
. . |AEA, Safety Reports Series No. 37
o — Comparlson of =IMBA manual
i estimated intakes
o for 6 cases I0€AS Cuidaines
— Methods { o e
o . . . . ; Occupatio
.| Nuclide Intake (times) | Monitoring (times)
" 137Cs (CsCl) | Ingestion (2) | WBC (7) Intakes of |
o 1200) Inhalation (3) | Thyroid (5) *1
2

. 35U (U30,) Inhalation (1) | Lung (5) + Urine (5) kz’").ﬁiw

31 (Type F) Inhalation (3) | Thyroid (2)
= 28Py (PuO,) | Inhalation (1) | Urine (48)
' 8Co (Type S) | Inhalation (1) | WBC (3) + Urine (1)

IDCC can reproduce the literature values in plus or minus 3%.

-

Function of estimating intakes of IDCC has been verified.

@
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Editability of Data and Models

Directory Structure of IDCC )
@t <—] Models and Data Files of Models and Data are

np referred in calculation v’ Isolated from applicationfile,
result

work v Written in XML or plain text.

& ioccjar < Java application = User can edit and/or replace the files.

Example of XML Data: Systemic Biokinetic Model

v b Vo S Ta &£ ¥ Pl =
W0 WD T

Al s c b ¢ ' P H ! ) x g
|7
2 h B h B S0 w0 i E] E]
3 2 ol w050 ] — 0
i e wm o2 w0 aoow A a
s H 230 H 0 male Sa00 500000 00 ]
& H BOH 800 430 200 (L) -1 -1
TH 170 Tl 00 00000 00 (33 -1 -1
N BIOH 050 00 00 44
P H 170 0 rule 1 8050 00 001733 - -
0" H M H al S052 L) S00 L001e -1 =1
W 21701 @ ter w200 w0 o £
2 H BOH 0 tema 050 L1 00 0008 1
W a7 8o ) -] oooee
" H BIOH 0 ferai 800 500000 00 0
18 701 0 tews 5300 ) )
18 K 2t o woom s o2 1
7H 270 ¢ 0 teral 050 800 00 ]
WM HIOH 0 e 81 080 a0 [T:]h34 ] 1
L0 170 + @ femad 082 w00 £ B019
0k 00 00 00 o
FG 5800 051 0 000
EY a0 o s an i
s ) o so oo '
4k 080 “0a2 00 000008 1
XML 5ty|e B o s @ i
b3 &000 4300 ] s
7 w0 wom oo o287
........ A wsa wn s “ i
8 % s . e b 1
aMIT W On " » .

@) XML data can be edited using Excel.

16
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Incorporating Japanese SAF data

Comparison of Physigues between ICRP Reference and Average Japanese

. ICRP reference values” |Average of adult Japanese?
Physique
Male Female Male Female
Height (cm) 176 163 170 155
Weight (kg) 73 60 64 52
Phantom ICRP adult reference Average adult Japanese
phantoms? phantoms®
RCP-AM RCP-AF JM-103 JF-103
-+ E ]
- ‘@; e
-
SAF data Publ. 133 Manabe et al.?

DICRP Publication89. 2G. Tanaka et al., NIRS-M-11
IICRP Publication 110. “K. Sato et al,, JAEA-Data/Code 2011-013 (2011).

3K, Manabe et al., J. Nucl. Sci. Technol., 59(5) 656—664 (2022).

Incorporation

> |DCC

® Comprehensive analysis of influence of physique on e(7) is planned.

® SAF data can be partially replaced with user’'s own data.

@ 17
Contents
» Summary
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Summary
® |nternal Dose Calculation Code, IDCC, has been developed.
Data incorporation is ongoing.

® |DCC calculates e(1) and estimates intakes of radionuclides
from monitoring measurements, using methodology and
Models and Data in line with ICRP 2007 Recommendations.

® Models and Data incorporated into IDCC full edition
can be edited by users.

® |DCC will be distributed FOR FREE for academic purposes.

If you have any interest, please contact us !

manabe.kentaro@jaea.go.jp

Fund
This study is funded by the Nuclear Regulation Authority, Japan.

(Radiation Safety Research Promotion Fund, Development of internal dose calculation code)
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