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BRI SN D 2L s, TSk L, AERETIE, 2ToE=4% Y 7EEZFRIRICEE
LTWn5, itzim@ﬁm&3@9®ﬁﬁmﬁ TE=F U D 1 E LD RN,
2 [B1 H OFEEUC KT 5 ABEREIC X 2 I E & STRVENZIZIE B L7223, 1[I H & 3 [E1H OER
IZOWTH ﬁﬁﬁ_%ﬂébto%:f\mmwﬁ%F?%ykﬁ%®$mk@5;5\$
%%%Lwﬁmbfﬁﬁiéﬁﬁﬁék # 3-5 OARERE 2 \R T AT, ZORR, &K
BEREIC & 2 FFAMAE & SCERIE DA 22T 2T 1% AR\ & 720, Jn—B&k Lz, EXv, &
Hlalo 3 v FOWABRUZ O W TR FRIRE =2 U > 7 OfREEIME TV 5 F:4IC
XL, BAZE L7oHERBI IR Y st RA 52 5 2 L R ST,

£ 34 HHIQOHRIRE=2 U > THER

F LB (d) H%EfE (Bq) SF
44 441E+03  1.26
140 8.30E+02 127
237 7.51E+03  1.26
326 5.78E+03  1.26
411 1.90E+03  1.27

* 3-5 HHIQOEIEHEEM
HIEE] (d) ABRE 1 (Bq) ABERE27(Bq)  SCHKiE (Bg)

LEH: 0 3.868E+04 3.755E+04 3.737E+04
2 [=H : 188 6.847E+04 6.876E+04 6.824E+04
3[EH 281 4.830E+04 3.700E+04 3.664E+04

'"BETOE=XY 7 EZ BB L THEE L7 U,
CEIEZROE=F ) U T EOBREE L THERHAEE LR,

9



3.33 FHpIE : BU O ATEH

TE3EF DS UsOs (TypeM) % 1 [EIR AL, iE=F LIRASAFT vEAIZL - T, & 3-6
DEINTSEFTOOE=HF Y U THEIGOLNTWDLHELTH D, KEFIL, Eot=41
YT HEC L DMEEEAFRICEET DL WI RN D, —F., BIF Licieix, #5o
F=HZ Y T ITEIC L DREROANTTR. SF ORI EN AIReRftik L oo TWH T2, 20D
£ O 7RFEFNZ KIS ATHETH D

BREOFER, £ 3-7 1T B0, AEEIC K D BEREREEMITSCERY & X< —F&L
o ZOTH, EMFENLO=—X L LTHERENTWEEROEOE=4 U > TR 5
BINTWDEMITH LT, BIFE L7oMRRIX BRI 2 Dl 21T 9 2 L SRR T & 72,

# 3-6 FHIQDMKUIRE=H VU > TiER

(a) fiE=% (b) BAAFT A

EHU% HEM (Bq) SF EBEU% HIEME (Bg/d) SF

e REf (d) FEEERE] (d)
0.125 43 1.24 2 1.20 1.62
7 29 1.24 9 0.26 1.62
18 26 1.24 16 0.37 1.62
30 27 1.24 30 0.17 1.62
60 22 1.24 58 0.13 1.62

# 3-7 HFHPIQDEIEHEE M

AtkHE (Bq)  STHME (Bq)
665 667

10



334 FHHI@ : BT o AEE

AHEBL IAEA B2 LR — R25|TRENTEY , fEEEN BT =7 r /)L (Type F) % 3
B AR L, FRIBE=XICED2E=FX V7N 2055, FIRRE=F Y 7 DiER
IF. £ 38DLEHIBELN TS, 22T, 2B E KO3 EHOERIL, 18 H BN #
NEN3 HELENA BBRICERELTWDR, T=% Y o ZE¥ 2E) N EREEK G E) X
DD7RNE WS RSB D,

BRSE L7l BHEEEZBRA L TV A, ZoHEETIET—BMIcE=4 1 » 7 E¥K
DEREHLL ETH D Z LN EREE D, —F, =—XRETRFHIO X 5 72Ri~
DOHEMZET a2 A MRb oo, £Z T, AEREOBRREIZEW T, &AHEEZ1T 2 BRIC
BRI L W O BRI REZ B4 T2 2 L2k v, B=2 U o Za¥ & ERE O K/
BfR & 1T BRI EZHET D Z & A A[RE L S/ 72[23],

ARG 2 ABERBIC L A HEEME & SCHkED i 2 & 3-9 TR d, LAR— MTiE, 3 [
OERENETH U TH D &UE L TEBIHEMEREEOER% 5 HE,. 6 B HOF RS
RRTHEAFE L, 2[EOE=4 Y » TEZNEIUTOWTEAIRHRIC L 2FHbE A F (1
MIH : 1455kBq. 2 [E1H : 1410kBq) L7z, HAERIIZIE, 2D DEOFEEAHEEM S LT
WD, —J7. AHERETIE, FRRMESMAERA L2 Sk, SCEEO SRR 2 @Y I
BlL7, £, FHEOBREICOWTRELZRITL Z 72, TNEFNLOERUIONT LY
W EEX DNLHEENHFOND Z L AR TE T,

#£ 3-8 FHHOOHKRREE=FY IR

TV T BERESEERER (d) HEM (kBq)
R i 5 430
6 440

# 3.9 HH@OBEEHEEE
EHEE (d)  ARgRE (kBq)  SCikE (kBq)

LEH 0 1840 1433
2[EH 3 1251 1433
3EH 4 1325 1433
Total 4416 4299

11



335 HHIE : PPu O AFERL

IMBA = — RIZR SV TWHHEF26]TH D AEEF N PuxT 1y L4 1 [EIRAERL,
RANAFT v oA L D=2V 7 HEMME (174 E) ICE->T48 TV, 74 8m—L
LD THD, BCORE=H Y U7 EEFR 3-10 [Z3TH, PO 4 [ H TFIRIE (0.004
Bg/d) LT TohoTe, AFHNL, HHTRELLT E WO FREZBIEHETEEL TND &
WO RSB B,

BA%E U 72 BBE L. REBRBEREITOT — X R D WA X A[35SIIC S & Bt FRRME
UTEWS =4 o ZHERIT B TIRMEDE T o 72 & U TERIEHEE IS 5[24],
IMBA & [AEEDFIEAZFRA L THY , £ 3-11 1T LBV, AHEREIC L D REHEEIH I
BMEE < —& LTz, P =T L8R LEZBORAAL 47 v A Tk, B TRELLT
DE=Z YV ITRERDEBONDZ EOHREINDSD, ZOL D KRB LTH, B LE
BRI T E 2 M Y)ICHEE CTX 5 2 L STz,

#£ 3-10 FHODRE=HV T HER

% HIEfE SF HIE HIEfE SF
KRB (d) (Bg/d) FEIBAEE (d) (Bq/d)

2 — 18 1293 0.210 1.8

3 — 18 1481 0.430 1.8

4 — 18 1668 0.410 18

76 — 18 1847 0.440 1.8

123 0.160 18 2027 0.350 1.8

150 0.070 18 2123 0.160 1.8

186 0.070 18 2212 0.210 18

209 0.100 18 2212 0.160 18

264 0.160 1.8 2575 0.220 1.8

283 0.180 18 2689 0.280 18

293 0.200 18 2881 0.120 18

328 0.310 18 3100 0280 18

359 0.230 1.8 3244 0.290 1.8

387 0.260 18 3446 0.270 18

415 0.200 18 3612 0.270 1.8

506 0.370 18 3805 0270 18

593 0.230 18 3988 0.200 18

685 0.240 18 4329 0.180 18

776 0.240 18 4701 0.450 1.8

870 0.330 18 4831 0.210 1.8

964 0.310 18 5192 0.360 18

1048 0.350 18 5560 0270 18

1143 0.370 18 5924 0.330 1.8

1231 0.580 1.8 6294 0.230 1.8

Wt FRRELL T

# 3-11 FHIQOEEEHEEE

ABgRE (Bq)  SCHRE (Bq)
1.27E+06  1.27E+06

12



336 HHIO® : “°Co DWW AIEHL

AHEHNL, 2017 FI2FEH S 7z ICIDOSE 2017 RINICEEND & DT, {EEE)N ©Co =7
Y VhE 1 ERAERL, 28072280 3E, RANAET veAI2ED 1 EE=ZY
VI LIEEFITH D, F IR, BT EZROVRAA AT v LB E=HX Y VT E
Y, ZOFEFNL, OIR ¥V —XZ X0 A S8 LWMENEIREET L& T, 2007
RS ICHEL U 7= S EHE B E R STV D &0 5 FF H 5 [27],

F 3-13ITRT B0, AERICK DBIEHEMITISGRIE L L<—& Lz, 20D,
OiZpe=4 Y U PER I FFI L, BA%E LRI RMEEME 2 DL TRAETDOIR N
FREET WICE S BROBREZHET 2 Z LB TH D, TOTH, AIFZEHEOH
L LT D 2007 BN ICYEIL U 7= N9 IE < BRERTM IS % L, BRI L7-e 2 T %
Z LR ST,

# 3-12 FHOOLEHE K OVIRE=F U TiER

R TE i SF R MEfE  SF
REEREH (d) (Bq) FEEREH (d) (Bq/d)
1 18500 115 1 11.2 2.0
10 1875 1.15
30 1470 1.15

7 3-13 FHHIO@OEIEHEEE

AtgRE (Bq)  SCHKE (Bg)
3.104E+04  3.103E+04

13



3.4 BHEEBIEHETEREDEDOE Lo

AT, AR E TISBRE Lo AR R HE E AR O AR O RGE 2 S0 L, ABERE
EEER S Wz, BEETIL, =4 U 7 & BREHEM v Tl STV S U
R DO BUA - Ff5] 2 A U, FREEICIE 2 72 5 A i U7z, Sflotic ez > Tk, ke
R, BE=X U TR N L, AEENFEOREICOWTHRAEN TE D L HBE L
2o £72, BEEE TOEMFLOBEALHBTHEIR CTEZ=—XAbBR L, 2B H %G
ARENE D ERGET 52 E b BE L, 20Xk RBLA T L 6 HoOHEFII L, BI%
U 7= KRR S B B RE 2 WO CREBEHEE 217V, SCHME & i 5 2 & TABERED %Y
P2 R LT,

AHEREIT, PEBHIE < FR AT = — RO EREGEHEMEED 5 RN REFRICET 5
2R L TR Y | AEELANE 2007 FE)E RIS LI ENEIEE T L DB 2 EEE L T
HRBETHoT-, —H T, BIAETIZ, O &ODHEH (FFHO) ZERX. 1990 14126 L
ToRNENREE T VIS BREREE N ThIL W=, £ 2T, BEEICHSH, 1990 4EE) &
(X LToRNENREE T L 2 5238 U7, MREEDRER. 1990 4EENE . 2007 &) BT DIRNE)
REE T /M L 2 EBEREEIZ OV T S, AREREIZ X 2 HBEIX +2 1o %4 TH D Ll LT,
UL EORGER AT, B IR ERE O IT5E T L,

14



AT 2— FOBR%E

41 BRG]

PR 31/ FCAEEE L, BT < BRERTfi = — RO BREZ B S D Z &2 HIE L, U
TOEHAEZFE/T LI & & LT

» FEMECERIENE DA b2 [ 5 B RE 0D B JE
© 32— R BRROBATE

FMEPECEEE DM B4 K D HREOBTE Clx, o — V=3RS 23R E T D BRI EH
AR50 09 < EREi, LEIS U TETENRFZIITZ D GUL #%T 5, BRMIC
X, BREREGHREREREORI FIC B W TIE, 2007 FEEIS IS LT AR T — 4 2 BARAD
TR 1990 FEVESEDO G DIZEFE L7 ALEOERBET MEIELTEY T5Z L4
REL T 5, £/2, BONTEHAEMEEZTIA T =272 TR<, HEMNICHRTES L)
MECTHNT oHEEZRRTH L L LT,

a— N BIROBHZ TIX, WEHIE S BREFEM = — ROREAR & 70 5 M AR EGH R B RE & B2
EREHEEEZKAT D L L b, 22— —OFMEMECEIENE 2 1\ b S8 D HERE 2 i 2 7=
a— RBIRERRFE L., TOERESFEDMS & Lz,

42 =2— FEAMER GUI OBAFE

BiFE L7z GUILIC X DB DN A X 4-1 IZ~T, GUI ZiEhT 5 & BEEDFREMHRE
T 7 A IVE G IRIAF, FHREEEAD TR e D, FHREEMBRET 7 AV E1E, GUI TRE
AREREBICET T —% B FHTHIET AT X 77 ANVDT 4 L7 RYROT 7
A V4 R, EEURISS) LT 7 7 AV TH D, SHREEMIRRE T 7 A )V OFHAIE .
FHESMRRET 7 A MIHESWCEHERT —2 7 7 A VBRHE 7 + VFIER S, GUI T
SHRAUENHERTE D LI L, HEREOEF L, GUI OFRZ 20 ) v $+5HEHE
REND XA T T THTW RENTE T 2 EFHRIAT - KRBT — FITBATT 5,
ZOF— RTIE, F£9 S HAE BRIRESIRIC IV TR 1 [RIFAE L 72 & TR 12 5- 2
DM E) A L, FiV TERNIGTRE & SR R FE M E O R 21T, 2 b D3
BAERIIHA 7 AN FIZTHFRA N7 7ANVTHO SRS & LI, GUI ETHRNZ 7712k
STHETESX)IC Lz, AHiTIE, EiRo7 o — (2> T, BE% L7= GUI OREARREIC
DN THELT

15



[E3N
18R

BETE DA HEMHRE
TTANERBAL EmE B0 EBEACAEEE
\1/ HEE BE
|| sssenne—r || R R

S 7 £
E =@DecayS:rierml . E BEIAILAIZ 77?31;;%
H OHrtmDeposition.xml (Male,Female) ! HERTF—4 AR E R E
| OHrtmKinetics.xml ! S IVEER BREI+ILEE g
1 © HatmKinetics.xml (Male Female) [ P
! OWoundTransfer.xml I —
! ©SystemicTransferxml (Male,Female) |,/ HEEER SR EE ‘L‘Hjt:'j’“l'gl‘
1+ OBladderTransferMale xml (Male Female) | IFALDANEE HREHN
i © RadiationFactor.xml ! EE =
E g-srargetM“:SS'xmlI(wiIT'F;malf)) i N STREETHIERE
1 ourceMass.xmi lale,Fremale : N - T ifﬁ%
! ©BodyMass.xml (Male Female) h FEe '%‘Eﬁﬁi(%ﬁ&l}ﬁﬁ’é#jﬂﬁ) !
! ©Dose.xml (Male Female) H niig?R M EREEE IS ETT® !
O EHICEETHA ! -EMERER M EER L) =
L Q:EMISEoTHA ] || FREORKkES
""""""""""""""""" DB FE T ME

WIS ERE RROEE

- R ﬂ?% \l/

E A HPRSHER UM EE HEATHILE

N2 e HREH S

EOMEEEERE

WIFHRBELE

EEL-LEHEA
T—3I971 I DELER

l FRSELEESE |
MEE A EE
| RABEOBTREE EEL-EEH B
Eﬁ%‘iflzliﬁﬁ FBIP AL DELER
X 4-1 GUI DAL 7 17—

RS RER VR E
HEBRERXTHE

421 EHEFEMHEAE—F
(1) FEEHRET 7 A VOFAHRR O 7 7 A L ORE

FHRSEHRE T 7 A ME, FERICHWABEFEET LV - T—2 DT 7 AN (T4 L7
MU Z&ETe) ZHAT DS & LTV 5[23], GUI BRI HiAuA £ 5 BEE DR MR E
7 7 AV (Jinp/input.xml) 1%, 2007 FEENEICHERL LIS ERITR AT O 72O DT — 2 A8 L
TW5, GUI EERFOMEE A X 4-2 (TR d, FHRFMRET 7 A WVIHMEBEICEEATREE L.,
Input £ Change A% > (K42 @) #27 Vv 7 LTERINDFATRZIZLD EidT 5
ZlEll, ZOEE, FHELTWORERMREZ 7 A VPR TEL LS, GULIZT 7
ANBHEFRRITDHZEELE (K42 @) S 1990 NS RIS O EFMET L - T —
ZaAWEEEE G4 R) 1X, ST 2OMEFTMET NV - 7T —F 7 7 A VA EFE LG
BEMRET 7 ANEHONLDODHEL, ZOT77ANERETDHZLETEITTEDLIIC
L7,

BRSO BRI S5 A 8 L7 BRIT, [Fl— SRR L A B RGEOFMEMEZ S HHERE L LT,
Save hZ > (X4-2 @) 27V v 7352 K VHESRGZRIFETRESE L=,

Fo, HEEMUHRET 7 A MZESOTHER SN /ERT —% 7 7 A VRO RER %

- -
0 — —

16



BT XA NT 7 ANMIOWNTIR, BEEDRG 7 A+ VX2 AE (H1) &b

- =
0 — —

Sy >
N =

DT 7 ANEALRED 7 )V HIZH I AIRE & T 5 728 Repository FEIZLRAE T 4 VX & 28T
5729 ® Change "% (K42 ®) ZHEL. HEELTZT 4 L7 M) ROT 7 A VA & FRR
THEIICLE (K42 @),

4-2

#I IDCC - X
input 23
Ainplinputxml @ [ Change ][ Save J

~ DataFile Repository @

f Change l ’V \worklout07 @ | Change I
~ Evaluation

| AcuteUnitintake v
~ Exposure

Gender male v

SelectAge | Enter |¥| Subject worker | ¥
DayOld[d] 7300.0 Period[d] 18250.0

~Intake
[ Sr-82 J |ingestion B Deposition
ChemicalForm | AllotherChemicalForms(Strontium) | ¥ |
AlimentaryMaterial | total-diet v
SystemicMaterial | none v
Iy Biokinetics ‘ Chronicintake IntakeEstimation

[ CalculationStage J

~ S-Coefficient
Alpha—; Electron Photon
20.0 ’ ( 1.0 ] 1.0 Calculate View
- InternalExposure
Dose Calculate View
|
O BIEORRFURET 7 A VIRERRIND,
Q@ HAEFHZREZ 7 ANEELT D,
@ HELMHRET 7 A NVERIFT D,
@ HH7 7 A NN FEREIND,
® M7 7 ANVDBEIFEREZETS D,
GUI BB DR REURE T 7 AV EWM) T 7 A VO E BT

17



(2) FHmEE O IE

FHE B O EE R A X 4-3 127, fHE A X, 2RI (AcuteUnitintake) 24
(ChronicIntake) M OMEHEHEE (IntakeEstimation) @ 3 DD HEIRAIHE & LTz, 2R
IZ. Evaluation EIND 7 VA 7 v A =2 — |2 L 0V1TH,

DPERBEUL. 2007 FENE ICHEIL T 2 SR HR EARENE OB CHE STV D BB R T
&Y | ICRP DIEHET 7 o b BT IS < Fi e DFAMBREARE O 2OV U 7o Al AR A
DL FEM BRI FRT 5,

P& MEERUL, EEREIOBECE 72 13k 2B I E L TH AR EZREEL TnD, ZOX
D 72T OFMICIE, BEL R (FEH B . A EIO#BERE £ 7 3B RERICET 5 1F#®
DL 0D, 22T, ZNHOERE AT L, BIRUTMERI CHREFMEZITH> 2 & & L,
ZORE, ZRHDERDO AL, GUI OFT — T NV~OEHEANT], F721% 5 FIER DT F A b
T—=Z DT TITAD LD IT Lz,

BIREHEOLS . BIRLTMHEINICB T2 HEZITO Lo Lz, ZORMEITIZ, £E=%
Vo r7—% (QEFE, WEFH BRELOIEM) LB —4% EREA B O AR
VT2 (K43 ©®) ZNHDOT—HiE, GUI DT =T A~OEBEAT), izt =41
VITTF=RIZONWTIE 45, BET — X IZOWTUL 6 FIERRD T F A T — X OREFITIC &
STANTELEIITRE LT,

() T FKMoRE

WIEL SEERET HlEE LT, K441 T B0, WO, x5, Sk (Him) KO
B < BIFIZ DWW TR E T & 5 Exposure # 2 HE L7, FFHBIZ DUV TIX, SelectAge 7' /L4 7
vAza— (K44 Q) »OLOBRITIMA, Al TERICERE (K44 @) $52 L bAHE
EL. ZOGEIFHESHE (K44 ®) bANWTLHZLELE, 5%, ARICKHT 57—
Z Z BN L7258 1%, Subject 7L H T A =2 — (X 4-4 @) LY worker F 721 public D
TN EFEIRATREL 12 D,

18



(D AcuteUnitIntake DIGE . MERINIELR R E 2V HEIIZE LD
@ Chroniclntake D34 PEBIDIEIN & X Chroniclntake R Z > D7 U 7 3H[HEL 70 5,

1% IDCC - X || Ipcc - X || occ - X
Input Input Input
inpUnputxml Save | \inpinputxmi Change Save inplinputxml Change Save
DataFile  Repository DataFile [ Repository DatafFile I Repository
‘ Change ‘L"G" outo7 Change ‘ |_Change 1772"’6!“/'4'07 Change l[ ‘ Change .!Lémh:““w Change
LY
c 0 ¢ |
[ Acuteunitniare o | [ o | [ |
Exposure Exposure Exposure
e @ s =
SelectAge | Enter v) subed |worker ™ SelectAge [Enter v Subjet |worker - Selectage | Enter ) subjed |worker &
DayOldjd]  7300.0 Perlodld] 18250.0 DayOldjg]  7300.0 Period(d] 18250.0 DayOld[d]  7300.0 Perlod{d] 18250.0
Intake Intake Intake
| sr82 | | ingestion ) | Deposition | sr82 | |ingestion i | Deposiion | sr82 | |ingestion B | Deposition
Cl | AlitherCi | ChemicalForm | AllotherChemicalF orms(Strontium) wj ChemicalForm | AllotherChemicalForms(Strontium) | ¥
| total-diet | | total-diet | | total-diet v
| none v SystemicMaterial | none 2 | none B
Biokinetics Chronicintake IntakeEstimation Blohneﬂgz )| Chronicintake | IntakeEstimation Biokinetics .’r\mm"lm@l IntakeEstimation I
CalculationStage CalculationStage CalculationStage
S-Coefficient S-Coefficient | S-Coefficient |
—Alpha-| [-Electron ~Photon —Alpha— Electron| [~Photon| —Alpha—| Electron ~Photon
200 || 10 || 10 Calculate lew 200 ||| 10 || 10 Calculate ew 1‘&‘;‘,,‘ 10 || 10 Calculate View
[ J
InternalExposure | InternalExposure InternalExposure
‘ Dose Calculate Tew ‘ Dose Calculate 16w ‘ Dose Calculate 1ew ‘
\ (W [ { |
IntakeEstimation @ X
Intake
"Nm:lda* rmuj Gender — DayOld "ExpoumPenodw
Chronicintake @ X |sr82 | |inhalaion | male | 73000 | |18250.0 |
Intake | Year | Manth |02y | Hour [
Nuciide — +Route Gender — DayOld | [ |2018 g 2! 2 J
sr82 [inhaiaﬂon | mae | 73000 | 182500 | [ E1apsedpay
| ear [Monin | Day [Hour  |ouanitfBal | ElapseaDay
2018 8 3 0 10 0.000
12018 9 5 12 2.0 .50
20.000
e WholeBady | Urine |
lognormal 'V R
LimitDetection ErrorType SampleUnit—
400 absolute ‘V ‘Bq
Year | Month | Day | Hour | Radiation | Eror (
Nuclide | 2018 9 1 [ 185000 1.15
Sr-82 | 2018 9 10 0 1875.0 115 |
2018 9 30 0 14700 1.15
~Sample ————
Intake quantity is set to constant from now date to next date
Since Intake of last date continue to exposure period, intake quantity at last date need to be setto Faeces
zero0. Lungs
Thyroid
| p— L=
OK | | Cancel

AT

F/R S 4% Chroniclntake 2 7 1 76 fBIT — & % Intake #EIZ AT T 5,
3 IntakeEstimation D5, MBI D EIR & O IntakeEstimation R X > D7 U w7 BNA[REE 72 B

For EN 5 IntakeEstimation # A 7 1 7t EBET —
Measurement ¥:1Z A 1195,

4-3

FEE ORE L T —

19
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= IDCC - X

-

inp\input.xml Save
DataFile  Repository

Change worklout07 Change

[ Evaluation
| AcuteUnitintake v

‘ Exposure -
I Gender male I

ISeIectAge | Enter VJ ISubject | worker VJI

® PO
) (W)

[ DayOld[d]  7300.0 | [perioail  18250.0 |

rIntake

| sr82 | ingestion ﬂ Deposition

ChemicalForm AllotherChemicalForms(Strontium) | VJ

L
L

AlimentaryMaterial | total-diet D)
L

SystemicMaterial | none |v)

m

ation

Biokinetics Chronicintake IntakeEstim
CalculationStage
- S-Coefficient

—Alpha—] rElectronq ~Photon
20.0 1.0 1.0 Calculate iew

InternalExposure

Calculate fiew

@ MR (BrEE ikt 28R 5,

@ XMGFHOEE 2 BIRT 5, Enter DGE, Al (@) KOHIX<HIE (B®) ITEEDMH
EANITE D, TOMOIEEOLEE, G 5 Al R OIE < ISR E SN D,

@ I kG 2T 5,

@ H#mxEANTT5H (@D SelectAge 7% Enter DA IZATIF]),

® #IE<WMEATTT D (@D SelectAge 73 Enter DI EIZATIH]),

X 4-4 W < SR E i

(4) BESEFORE

BISGMFERET HHEEE LT, X 4-512777 Intake M2 R L7z, 2 2T, BEULH,
BEGRE., MFREGEOILEES . BEREOME, BHEER, BREREE K ORNEIED S
HERET D,

BREEOREIX, B4 FRAT 27 ) v 7 L, ZREND Nuclide A 7 1 7 ) HAT:
BOLFELOEEEEINLTIT) 2 & & Lic, 2B, AMERNOFEINT, BRI HRE)
BETNDOT —FNEEINTVRVWIEREZRLTEY, BRATME LTS, 4%, 2
5 DOILHRITKT HHMREET T LN ICRP LY A ESNT5E. BIMRET — & %4 4k

20



THIETERMELRY ., K45 OOERNGFEIIN D,

BERREKIX, 7V F T A =a— B AR (inhalation) . #2FEHL (ingestion) . 1# A
I (injection) KOAIGTGY: (wound) ZBIRFIGEL L7z, F7o. WMABROGEIEE DM
WRGEIEEEIA AR ETE 5D K 5| Deposition R ¥ & HE L7z,

A OERNENEAZ R ET D KT & 72 216513 ChemicalForm, VHILE ET /VIZHIT H2WE
OFEFEIL AlimentaryMaterial, FHHRENREE T /LIL SystemicMaterial D7 /L H 7 2 A = 2 —7»
HERTDHHFAE Lz, 2095, ChemicalForm 7' /L4 7 2 A = 2 —OIHEH T8R L 7281
FRFIZ L W Z{b L., SystemicMaterial 7'V % 7 A = 2 — O HIT®IR L2 BIREFEIC L 0 28
b3 2% Z & T, ICRP O/RTHEETHMIE T /Ui L 7t e EHEE N FTRE & 72 5,

= IDCC —

Input Nuclide @ X
" inplinput.xm Change Save PeriodicTable

X

01 |02 |03 |oa |05 |06 |07 |08 |09 |10 |11 |12 |13 |14 |15 [16 |17 |18 |
- - H (He)
DataFile Repository L) (Be) ® C MN) (© ) (Ne
Change wvorki\out07 Change Na) (M) N F i (O )
9 = 9 (K} Ca (Sc) (T) (V) (Cr) (Mn) Fe Co (Ni) (Cu) Zn (Ga) (Ge) (As) (Se) (Br) (Kn)
i (Ro) St Y Zr Nb Mo Tc Ru (Rh) (Pd) (Ag) (Cd) () (Sn) Sb Te | (Xe)
E Cs Ba La (H) (Ta) W) (Re) (Os) Ir (P (Au) (Hg) (1) Pb Bi Po (A (Rn)
[AcuteUniuntake V] o
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yo Lu
Exposure Th (Pa) U (Np) (Pu) (Am) (Cm) (Bk) (Cf) (Es) (Fm) (Md) (No) (Lr)
Gender male Nuclide Notice : Parentheses indicate elements for which no internal
= — Co-58m  9.04h A exposure model data is available or not defined
SelectAge | Enter |w Subject worker \
P EE— . PP E— Co-60m 10.467m
DayOld[d]  7300.0 Period[d] 18250.0 R v
intake() @ ® (oK J [ cancet |
| sr82 | |inhalation v | Deposition |
ChemicalForm | F(strontiumChioride,Sulphateand... |¥| @ RespiratoryDeposition @ X
Al Jaterial | total-diet 'J @ Form | Fraction
Aerosol D | Compartm... | male | female |
SystemicMaterial | none v @ e 100 ET1 0.4795 0.4795
e 200 ET2 0.2576836 0.2576836
Biokinetics Chronicintake IntakeEstimation 300 ETseq 5.164E-4 5.164E-4
DayoId 500 BB 0.01773446 0.01773446
7300.0 600 BBseq 3.554E-5 3.554E-5
CalculationStage L ' | 700 bb' 0.01100794  0.01100794
800 bbseq 2.206E-5 2.206E-5
- S-Coefficient AMAD[um] 900 ALV 0.05319 0.05319
Alpha Electron Photon 5.0 il
20.0 1.0 1.0 Calculate A
InternalExp:
Dose Calculate iew @ Cancel

O B L R T 5,7V v 735 EBNDIBEERING A7 1 270 bEBUEHEOZER
2179,

@ EHGEEE (inhalation (W A). ingestion (#1). injection (3£ A). wound (AIf5))
EIRT D,

® Eﬂiﬁﬁﬁﬁ inhalation D56, FERARGETEE SIS DAL FATREIC /R D,

@ EIWE O T ARG 5,

® «ﬁm#ﬁ:&wv BT OWEZBRIRT 5,

® HfkREBET VBT 2WEELRIRT 2,

[ 4-5 SISO RBOE HiTH
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422 FHRZEAT - MRMEE—F

PR%E L7 GUI Tl AN LT2fHARMEE MR LR b OFEOFATEARE L 75720, &
R ER OFEFETICET ARTEZDEDDT 4 RTINSO TS, —F, FHREITRFIC
ERLRWSEHEEEMTONTLE itk b 5, £ T, HESKMEATIT— NEEFHEZE
17 - BT — FZ2Y) 0 B2 5729 D CalculatonStage N ¥ %X 4-6 DL HICHE LTz, 2D
RE o HBELCEEFET - FRMAET— NIZT 52 & T, FUsEICEET 2 &I E
NET2 Y | SIRBROBMEDFREDOFIATERROMEELITA D, $/o, BERZ 2T Y v 7
T2 LT, FHREMATIE— NIZRE D,

LIBE, GUI A U7z 3R FAT R OGHRERE R OB ERERE I DWW TERET,

2 IDCC - X

Input
inplinputxml Change Save

DataFile -  Repository

Change work\out07 Change

r Evaluation

AcuteUnitintake

r Exposure -
Gender nale

SelectAge  Enter Subject worker

DayOld[d] 73000 Period[d] 18250.0

[ Intake
Sr-82 inhalation Deposition
ChemicalForm F(StrontiumChloride SulphateAnd
AlimentaryMaterial total-diet
SystemicMaterial none

Biokinetics Chronicintake IntakeEstimation

@ﬂ CalculationStage I

[ S-Coefficient
Alpha Electron Photon

20.0 1.0 | 10 | Calculate fiew
InternalExposure

Dose Calculate View ‘

@D CalculationStage N % > D7 U 712 X0 FHESEDHEE v, N OFHE SR E D #
ERANZ 72 5,

4-6 FHRAMEATT— R ERESELT - MARMEE— FOUE A EiH

22



(1) SIRELGHE DEAT &k 5L

S PREL DR R AT KR OGRS R Bl 2 X 4-7 1283, FHRSET - ARAEE— R0 S-
Coefficient #:® Alpha, Electron 2T} Photon 78 v 7 A (X 4-7 D) 1. ZNEN aki{, &
B ONAATHR$ DRI ERE TH 5, BEEIEIE 2007 RIS ICB T 2L > TRV | 5
iR B R SN D, 22 TabiFICxT 2L 1125 L, WIREZFNTLZ L &k
%o #EWVT Calculate R ¥ (M 4-7 @) 227V v 7352 L8, SEHEEOHEZFATT
%

SAREDFHEAEFRIT, FHEATHRICZ Uy 7 ATREL 72D View R ¥ > (K47 Q) ITX Yk
REABEXA T o IRRREN, BHEEZERTEDL LI LT, ¥4 T r72iE, Ml s
I A B IC 3 2 SEREGHAERE R & L Other BRI O E RN R R IND (K47 @),

2 IDCC — X
Input:
[ Jdinplinput.xmi Change Save
DataFile itory
Change ’Vm outly Change

- S-Coefficient
['—.cutel_'nitlnta-:e ‘ oefficien @ v

Unit S5-Coefficient
- Exposure
Svint Target | Source | 7300.0 |
Gender male

O-mucosa O-cavity 1.95273E-14 |T
Gender ] -cavi .
SelectAge  Enfer Subject worker e b gﬁ:{: T_:ag"'s g_g:cg ;'3858’“5 19 )
S . e Sl-stem O-cavi 0.0
DayOld[d] 7300.0 Period[d] 18250.0 Nucide | | | RC-stem D—Ea\rig 00
_ 5r-82 hd LC-stem O-cavity 0.0
IEE RS-stem O-cavity 0.0
- 59 T ST T : ET1-bas O-cavi 7.26842E-18
Sr-82 ingestion Deposition - SystemicSource | | Ly pae o-cavig SR
ChemicalForm AllOtherChemicalForms(Strontium) Other o= LN-ET O-cavity 4.06732E-16
Brain ‘ ] Bronch-bas O-cavity 7. 9B861E-26
AlimentaryMaterial total-diet ‘ . Bronch-sec O-cavity 7.98861E-26
Adipose Bchiol-sec O-cavity T.43299E-26
SystemicMaterial none RS-wall Al O-cavity 7.43299E-26
Ureters LN-Th O-cavity 5.20350E-24
Biokinetics Chronicintake IntakeEstimation Liver R-marrow O-cavity 1.89155E-18
- ’ Endost-BS O-cavity 3.07265E-18
S-glands Brain O-cavity 1.20776E-19 .
CalculationStage Sl-wall v Eye-lens O-cavity 1.75407E-19 v
S-Coefficient
Alpha Electron Photon @ @

0K Cancel
20.0 1.0 1.0 Calculate View ;J

InternalExposure

Dose Calculate lew

@O HBNEAEEZ R ET D,

@ SHREOFREZETT S,

@ S REBDFFEK TR, View RFZ &2 U v 7325 L SRBRORREE S A7 1 73
FREND,

@ FRMAES AT BT,

X 4-7 S PRI DR R IAT KOG A B T



(2) MWEFHEOINT L RME

AR ST R RS T — FOMEHFE O EITIT OV T, X 4-8 1277 T & 9 2, Internal Exposure
2 Dose, Calculate T View D 3 DD R X &= HE L7z, Dose R ¥ v (X4-8 O) %, #
e I AR AR 2 0 3 2 AR - gl & T DMEZRE T D700 LD TH D, S HIT, HMINE
TR % i 3 2 kLA - i 2 A i3 D AR RS & 2 DINEFIES bR FTHE & L 72, Calculate 8
Zv (X 4-8 @) 1L SHREOFEKTRICZ U vy 7 AlREE 20| FHRENFATESND, ZDE&
& ARG RE R HEE R [RIRFIZE R S 5,

HEKTHRIZZY vV AREL 72D View RAZ v (K48 ) 27V v o458 E,

LG SR

AT T NRRIND, XA T 1 7ZiE Activity, Dose & Intake @ 3 DD X 7 % HE
L. ZNENDOZ 7T THEMERERS 7T 7 CHRTEDLLOIT L,

= IDCC — ®
~Input
Ainplinput.xml Change Save
-~ DataFile Repository
Change { JAworkloutd? Change

r Evaluation

AcuteUnitintake

ChemicalForm
AlimentaryMaterial
SystemicMaterial

Biokinetics

r Exposure
Gender male
Selecthge  Enter Subject warker
DayOld[d] 7200.0 Period[d] 18250.0
rIntake
Sr-82 ingestion Deposition

AllOtherChemicalForms(Strontium)
total-diet
none

Chronicintake IntakeEstimation

{ CalculationStage ]

- S-Coefficient

20.0

|’Alpha—| |' Electron

. -| Photon

1.0 | Calculate | | View

J

-y

~InternalExposure

[ Calculate J [ Wiew

l

O MMERREZWET D, 7V v 7ICXVRES A T 0 I REREND,
@ RNHIHRE R OO R 2T 5,
@ FHEMK TR, View RZ &2 V) v 735 LEHEMERBE A 7 n 7 BERREND,

4 4-8 St M NI B O I T
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Activity # 7 Tl B 4-9 12" T K D12, SRS ATIT— FTHE L-EBEEE K OE D
RINEHEIZDOWT, HMFERENEE T L THEE STV DMK - listds i ORI e £ 72 138k
RO 2 BLHNCEK TR, BT, #7HD Gender 7VH T o A==2— (K
49 D) TITH, 7751, 2007 FEIE ICHERL U 7o 8 EaF M AN EN B I DWW Tk B 3@
ELTWAHTD, BURTIEFRI RN TR IND, RIBEHD & 55551, Nuclide 7 /L4 D
A=a— (K49 Q) TERTOHBHELBIRTEDL LT LT, £z, Type 7AF T A
—=a— (X 4-9 @) T Activity 7213 ExcretionRate Z$5E T 5 Z & 12 L VIR EUHHE & BRI
RORTIEZZIT O, OIS, KNBUNHRE & HRERORFFZE(Z 7R F 755, Plot AR Z
S L TRRSNDESICLE (K49 B),

InternalExposure X
Activity | Dose | Infake
Gender IntakeDayOld Item Unit

1 male v @ 7300.0 avity BqBq
Nuclide s e .

2) s |vJ ,.J sophag s

Type

Activity Plot |
Time[d] | O-cavity | Oesophagf | Oesophag-s | 5
1.0E-5 9.928e-01 5417603 7.166e-04 .
20E-6 9.857e-01 1271e02  1427e-03 ’)
3.0E-6 9.786e-01 1888e-02  2130e-03
40E-6 9716e-01  2493e-02  2.827e-03
5.0E-6 9.646e-01 3.086e-02  3.517e-03
6.0E-6 9.577e-01 3.666e-02  4.2008-03
7.0E-6 9509e-01  4236e-02  4.878e-03
8.0E-6 9440601 4795602  5540e03
9.0E-6 9.373-01 5342e02  6213e-03
1.0E-5 9.305e-01 5877e-02  6.872e-03
2.0E-5 8.659e-01 1.066e-01 1.312e-02
3.0E-5 8.057e-01 1.452e-01 1.879e-02
4.0E-5 7.498-01 1756e-01  2.392e-02
5.0E-5 6.977e-01 1993e-01  2.856e-02
6.0E-5 5492601  2172e-01 3.275e-02 =]

oK Cancel

TimeSeries @
M Logx [ Logy

male, FirstIntake:7300.0, Sr-82

Activity, Ba/Bg
2

1050 10%s 100 105 104 10 1020 102s
Elapsed time after intake [d]

— O-cavity — Oesophag-f Oesophag-s

ok [(cnee |
O ENEGTRE £ 72 3R R A2 KR 3 2RI 2 IS 5,

Q@ KT OBMEAIRET S,

@ KT DHNE (Type) ZIANHUIRGEEL T 20 HEMHR &3 202 RIT 5,
@ FR L7 Type IZOWT, T HHEHEZHRET S,

® FEMSERE ey b5,

4-9 HEMERAEX AT ar : Activity ¥ 7
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Dose % 7 Z&INT 5 & | K 4-10 (\ZRT X 512, FHESMHFATIT— FCTHE LI EBERSFIC
X9 5 MM B NI RO AR 2R CHIETX 5, SMBMEOFHEMAFRIX, Gender
TNE T A =a— (K4-10 D) Tmale 7213 female ZIBIRNTH ERRINDH, ZD L&,
Type 7V X 7 A ==2— (X 4-10 @) 128\ T Equivalent 8K 325 & | MHNINELRE D H
&2 - ldgs g OB &2 RRT 5H, T 2 C Target Z3INT 25 & SAF 7 — % OIEH
s OEMMBR B 2R T HZ N TE, LVFEMAMITICRIHTE K51 L, EohiR
EOFEMEEIL, Gender 7V X U A =2 —"Tboth ZINT D5 L FKRIND, 7o, FH#R
BELIIEDREORAEDKR 27 T 7 TR 57200 Plot R4 (X410 @) #HEL
7o,

InternalExposure X

Dose | Intake

Gender IntakeDayOld 2 Unit rC ittedDose
D male A 7300.0 BoneMarrow ’VSVIEIQ Item | 18250.0[d] |

Type | Breast BoneMarrow 4.043e-09
D[ - 'J - (o | | o= 4938210
=/| ka Calon 6.7138-09

CommittedDose @

Timeld] | BoneMamow | Breast | Colon |

1.0E-6 2.285e-19 1.191e-20 1.396e-21 |T

2.0E-6 5.881e-19 4.708e-20 5.862e-21 ')

3.0E-6 1.080e-18 1.061e-19 1.385e-20

4.0E-6 1.706e-18 1.896e-19 2.584e-20

5.0E-6 2.467e-18 2.983e-19 4.236e-20

6.0E-6 3.364e-18 4.326e-19 6.399e-20

7.0E-B 4.398e-18 5.935e-19 9.136e-20

8.0E-6 5571e-18 7.813e-19 1.250e-19

9.0E-6 6.883e-18 9.969e-19 1.657e-19

1.0E-5 8.335e-18 1.241e-18 2.141e-19

2.0E-5 3.077e-17 5.397e-18 1.300e-18

3.0E-5 6.800e-17 1.319e-17 4.147e-18

4.0E-5 1.204e-16 2538e-17 9.869e-18

5.0E-5 1.878e-16 4 276e-17 1974e-17 .'

0Kk | | cancel

TimeSeries @ X
M ogx [ Logy

male, FirstIntake:7300.0

Equivalent, SviBg
w
moom
o o

10° 10 104 107 107 10" 10" 10’ 107 10° 10t
Elapsed time after intake [d]

— BoneMarrow — Breast — Colon

O F#RTDHERIZONT, BEOEMRE, KEOSEMREF - IXFZIREEZRET 5,
@ FRT DEAMBREIC OV T, RN AR S0 AR & 72 1 RSS2 PR e T D,
@ ZfMARE DRI L& £ D/ - Ies £ I ENESS 2 B E T 5,

@ EIRL-EBICOWT, SR E - I3 EZEDBEOREEE 7oy 15,

X 4-10 FHEGERBEE X AT 2 Dose ¥ 7
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Intake & 71X, FHHEZSMEAT)E— K@ Evaluation 4 C IntakeEstimation % $5/E L7z & & D&
BIRAEETH D, K4-11 1T Lo, BREHEOHKREEZR T D, AN LEEHET —4
(X 4-11 @), BEREHEME (K4-11 @), FEHEETHIM (X 4-11 @) KU E (X 4-11 @)

D4 O LTERTDHLIICT LT,

InternalExposure x
Activity | Dose (| Intake
MeasurementUnit DeviationType
Bq, Ba/d lognormal
Measurement @ Estimation @
ltemn | Mesurem... | Deviation | LowBound | DayOld | Intake | Conf95%-L | Conf95%-U |
Co-60_W.. 185000 118 40.0 7300.0 3.104e+04  1.336e+01  7.213e+07
Co-60_W.. 1875.0 1158 40.0
Co-60_W... 14700 115 40.0
Co-60_Uri.. 11.2 2.0 0.0
Residual Square DoselUnit
3.442e+05 Sv
Prediction Dose @
Item easurement | Prediction | Item | CommittedDose |
Co-60_WholeB... 18500.0 19054.96 BoneMarrow 4.472e-04 A
Co-60_WholeB... 1875.0 1712137 Breast 6.070e-04
Co-60_WholeB... 1470.0 1568.618 Colon 1.930e-04
Co-60_Urine_... 11.2 10.24504 Lung 3.573e-03
Stomach 5.461e-04
Gonads 7.936e-06 v
0K ] Cancel

O AN LEE=2 ) I F—2NFREND,

@ Ml SN BEEHEEM AR T IND,

@ F=F VL, HEESHEBREICESS EFAFHEO BN T TSNS,
@ Pl SN EREHE T ICES S BEMIMENF RSN 5,

B4 4-11 FHRAERBEE X A7 2 7 Intake # 7

43 HELREGHEET NV ROT — ¥ OFREMAE DB %

AREZETIE, 2007 FFEIE ICHERL U TR ELRIEORFEL T =4 U v TEICE S
INEHEE OB M AR5 2 2L LT, NEIE < M EHTi 2 — RO 2D
TW5b, —H T, 2007 FENIEICEES B LWBRELRE & ek D 1990 8151225 < R EAR
BOEROFINFAESL, BARMNEFA DT A — 255 K LR EFHEIL, 2007 F&)%5 D
ENICEB T DB ~OBMANOBFHIA R RIEHRE G DHEEZXBND, £Z T, K
a— K%, 1990 FEIEXHEDET L « T —2 BRAFREE L, HARANRT 2 — 2 LB OH)
REE T V4 & RRE ATREZR AR & L72[21, 23], 2 2 Cld. 1990 EEE OBREE T /L & 2007 4F
5D SAF 7 — X A A DR T MREREOFHE L ARES LT,

VAT, GUI IC KD ENEIREE TV OfRE & . SEFHEICHEINT 57 —2 7 7 A L OFREIC
RE4 B HEREIC DWW CEET,

27



43.1 {KNEHETET L OFRE

4-12 |\R TR T, BRNEIREE T L OMmEE e & LTz, SlE. ENENREE T LA
MRS ORET DX A4 7 0/ KR T 572, Biokinetics Z¥ U EZHELTWVWS, Z0O
Biokinetics R ¥ NI KXV RRSNDH XA T T (K4-12 £) (£, 22 /3—F A FO—ER
& . Respiratory (FFWXGEE 7 /L) . Alimentary (H{LEE 7 /L) . Wound (BI{E5E7 /L) | Systemic

(KA RENREE T /L) KON Bladder (BEEET /L) O 5 DOBBEET VAR RT DX T DA
END, T T, FX IR0, BITRIE, BATREL MR RIS % 2 AT 3R E AT 6E
L7z,

>~ >
— —

1% IREC = X
Input
Change Save
DataFile Repository
Change to7 Change
: 3 "
Evaluation
[ Acutet TJ [ Respiratory | Aumentary | | systemic | Blagger |
UpperAlimentary Hous [Gonder
Exposure LowerAimentary inhalation | male
G Transter
Material
-— - total-diet
SelectAge | Enter ¥| Subject | worker Vj =
o wereer FromiD | FromName TolD | ToName 73000 |
Dayold[d] | 7300.0 Periodd] 18250.0 - 3000 OralCawtiContents 3400  Oesophagus-{ 5480.0 [
100 ET1 ] 3000  OraiCavitContents 3500  Oesophagus-s 7200
200 Erz D 3400  Oesophagus-t 3600  StomachContents 123430
Intake 300 ETseq 3500  Oesophagus-s 3600  StomachContents 2160.0
;gg ;g,ET 3500  StomachContents 3900  SmallintestineContents 20.57
" " = i 3900  SmallintestineContents 4300  RightColonContents 6.0
| sr82 | inhalation |_Deposition | 332 5‘:5'“ 4300 RightColonContents 4600  LefColonContents 2.0 v
C orm |F hloride, vj 800 bbseq
900 ALV Absorption
™ 1000 INT IntakeElement | | ChemicalForm KineticElement
| total-giet = 1100 LNTH & St Mikaentubinie | sr0 .
— 1200 ET1s
: o 1300 ET2s
| none 'J 1400 ETseass FromiD | FromName TolD | ToName | Order | 7300.0
1500 LNET-5 3900  SmallintestineContents 5800 Biood 1 0.25
Biokinetics 1600 B8
! 1700 BBseas |
@ 1800 bbs v
CalculationStage S= =
S-Coefficient | 0K | | Cancel
Alpha Electron Photon
InternalExposure

(D Biokinetics "Z > &7 U v 735 L, (KNEET —

rRRITDH (M),

a2 X— KA RO Group (F/Ri®EI) KO Compartment (ID &4 RTO—8) #FKrT
2,

{RINEHRE % Respiratory (FEYSGEET /L), Alimentary (JH/LEE7 /L), Wound (BI5E
L), Systemic (fHikRENRETT /L) KO Bladder (BEEET L) D5 SO X 7 THER
T2 (R EIFRRITEIRIE OIBIUUKSE) , 2 TDF 7T Transfer B3 d D . BAT
TR & BATIR A R E CE 5, MRS ZE S 415 Respiratory & Alimentary % 712
X, FNENOEHEE T /VIZHERLT 5 FEZ T Absorption #23% V) | M WINE 5 % 5% E
T&E 5%,

Z DR OWREEIT I XA T 0

X 4-12  RANEIREE T /L OFRE

28



432 MEITEET VEOT —Z DEE

R 30 AEEDOF BT, R T S a— F TR 4-1 IR TR > T — 2 2 HE
THIEELE, 22T, ABEOERNTT — ¥ 2% ET HI LIZL D, [LED SAF AN E)
REET VELFIHFEEL T 5720 OMEEZ B LT,

B 4-13 IT7 =2 7 7 A NVOEFEEEZRY, stHEICERT 2747 7 A VOEFEIX
Change "% v &7 V) v 7 3% LR REI D DataFile A 7 2 F 1 BAT 9, C@E/I’TIﬂfi
Data # 7 & SAF # 7 MO S TH Y | Data ¥ 7 TIIERRET — &, (KNEHRE, HE.
P OB IICBI S 27— 4 7 7 A /b, SAF ¥ 7 ClX B, MERIKR O ARIZ %45 SAF
DT =BT 7 A VIONWTENENRRL, BEEITH) I ENTE D,

#F 41 T—HTrANL—E

T—=HT 7 AN B S

ICRP-07.NDX JERY TEXT  ICRP Publ.107 DIZAREET — & (. sribess)
ICRP-07.RAD ER TEXT  ICRP Publ.107 OERAEET — & (=R, =31 ¥—)
ICRP-07.BET FERI TEXT  ICRP Publ.107 OBRAET — 4 (BH#RALT hL)
sregions_2017-03-07.NDX £/ TEXT  ICRP Publ.133 @ SAF 5 —#  (FRiFGHEIR)
torgans_2017-03-07.NDX A TEXT  ICRP Publ.133 @ SAF ¥ —#  (FEAYHEL)
rcp-am_photon_2017-03-07.SAF ER TEXT  ICRP Publ.133 @ SAF 7 —# (%A B DY+ D SAF)
rep-am_electron_2017-03-07.SAF A TEXT  ICRP Publ.133 @ SAF 5 —% (A B DE+FD SAF)
rep-am_alpha 2017-03-07.SAF ET TEXT  ICRP Publ.133 @ SAF 5 —4# (% A B D o ki+ 0 SAF)
rcp-am_neutron_2017-03-07.SAF B TEXT  ICRP Publ.133 @ SAF 5 —# (B A\ O H 70> SAF)
rep-af_photon_2017-03-07.SAF EA TEXT  ICRP Publ.133 @ SAF 5 —% (AL DY+ D SAF)
rep-af_electron_2017-03-07.SAF EM TEXT  ICRPPubl.133 @ SAF 5 — % (AL DEF D SAF)
rcp-af_alpha 2017-03-07.SAF B TEXT  ICRPPubl.133 ® SAF 57 —# (B A% D o kiT 0 SAF)
rep-af neutron 2017-03-07.SAF ET TEXT  ICRP Publ.133 @ SAF 5 —4# (% A\ & D H 4+ 0> SAF)
1-age.xml XML FlpT — 4

1-equivalent-dose.xml XML %Tﬂﬂﬁ‘v@%?_ v

1-material.xml XML WE

1-organ.xml XML i ? 5’

1-radiation-factor.xml XML TSR EAR ST — &

2-body.xml XML RET— ¥

2-compartment.xml XML T N—= R A NT—H

2-equivalent-tissue.xml XML SRR R A A R 9 A AE RO - IR T — &
2-hrtm-absorption.xml XML R RGE O IR W I T — 4

3-bladder-transfer.xml XML EREORBATIRER T — &~

3-hatm-absorption.xml XML HALE ORI T — ¥

3-hatm-transfer.xml XML HILE OBITRET — ¥

3-hrtm-deposition-aerosol.xml XML MR RGEOTT 1 ) IV OWWERET —#
3-hrtm-deposition-gas.xml XML FERSOE D A« ZKSARDILEEIGT — &
3-hrtm-transfer.xml XML MR ROE OB TR ST — &

3-noble.xml XML FEIR SGE & THALE DA 1 A DRBATIR T — %
3-systemic-transfer.xml XML MR EE T L OBITIRERT — ¥
3-wound-deposition.xml XML AMEET LD E L N— R A v TF—H
3-wound-transfer.xml XML AT LVOBITRET — %

time.dat CSV R LFH R ORER T — &
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%1 IREC - X
Input
\inplinput.xml Save

DataFile

EvaluationTime
AerosolDeposition

| tem | File
Ndx .Idat/decay/ICRP-07 NDX A
Rad dat/decayICRP-07.RAD
Bet ./dat/decay/ICRP-07 BET
Age Idat/07-biokxml/1-age.xml
Material .Idat/07-bio/xml/1-material. xml
Compartment Idat/07-bioxml/2-compartmentxml
Organ .Idat/07-bio/xml/1-organ.xml

Idattimeftime.dat
./dat/07-bio/xml/3-hrtm-deposition-aero

GasDeposition Idat/07-bioxml/3-hrtm-deposition-gas.
DataFile Repository HrtmTransfer -/dat/07-bio/xml/3-hrim-transfer.xml
—_— HrimAbsorption Idat’07-bie/xml2-hrim-absorption.xml
Change Awork\out07 Change HatmTransfer 1dat07-bioxml/3-hatm-transfer.xml
HatmAbsorption Idat’07-bio/xml/3-hatm-absorptionxml
“E = WoundDeposition  ./dat/07-bio/xml/3-wound-deposition.xm
valuation WoundTransfer .Idat/07-bio/xml/3-wound-transfer.xml
AcuteUnitintake v SystemicTransfer  ./dat07-biokml/3-systemic-transferxml
l D BladderTransfer .Idat/07-bio/xml/3-bladder-transfer.xml
Noble ./dat/07-bio/xml/3-noble.xml
[ Exposure RadiationFactor Idat/07-bio/xml/1-radiation-factor.xml
EquivalentDose .Idat/07-bio/kxml/1-equivalent-dose.xml
Gender male hd EquivalentTissue Idat/07-biokxml/i2-equivalent-tissue.xml
BodyMass 1dat/07-biokxml2-body.xml
SelectAge | Enter > Subject Iworker |v| Source .Idat/07-saflsregions_2017-03-07.NDX
Target ./dat07-saftorgans_2017-03-07.NDX v
L2
DayOld[d]  7300.0 Period[d] 18250.0
[0k [ cance
[ Intake
( ) - . taFil
| s-82 | |ingestion j®) | Deposition Datafile @ x
: : : Data [/ Sat |
ChemicalForm | AliotherChemicalForms(Strontium) (¥
AlimentaryMaterial | total-diet v —_
b l ) Loed] 7300.0
. i 7300.0 )
SystemicMaterial [ none | V] Edit
Biokinetics Chroniclntake IntakeEstimation )
Del
l CalculationStage J
- S_Coefficient Gender | Radiation | File
- . Male Photon Jdati07-safircp-am_photon_2017-03-07.SAF
Alpha Electron Photon
28 ; [ i ] ( i — r—— Male Electron  Jdati7-safircp-am_electron_2017-03-07 SAF
. . Male Alpha Jdati07-saflrcp-am_alpha_2017-03-07.SAF
Male Neutron Jdati07-saflrcp-am_neutron_2017-03-07.SAF
- InternalExposure Female Photon Jdati07-safircp-af_photon_2017-03-07.SAF
Female Electron Jdati07-saflrcp-af_electron_2017-03-07 SAF
Dose Calculate View Female Alpha Jdat/07-saflrcp-af_alpha_2017-03-07.SAF
Female Neutron Jdat/07-saflrcp-af_neutron_2017-03-07. SAF
I | i T

[oc) (omen

BRI 2T 2 77 ANEEFEST D, 7V v 735 L 2% TR DataFile A 71 7
DERRIND,

Data % 7 CI3ZAREE, RNENRE, MiE. FEARRRIER X OIS O 7 — % 7 7 £ LD RS -
EHEINFRETH D,

SAF # 7 ClI A, PERIK OHUERKRIZ T 5 SAF OF —
el

BT 7ANDEIR - RENARETH

X 4-13 7 =27 7 A /L O HHEH
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4.4 1990 FEEVE X INT T VK ONT —Z D FELE

ARFEETIE, FIBORERBOEZRDOFNZMEST 52 LFLHIE LT, 1990 FFE1EIC
HEPL L 7= R EFHIE T VRO T —H 2T 5 a2 — NICEET 3 E LT D, 2, &F
3 FICHL L 7 AR R B HE ERSRE O MRGEIC B\ T, sl & 72 2 BIRED 2% < 13 1990 4R 512
L7=bDThote, —J7, BT Da— ROFHET VI U X AT 2007 FE1EICHERT D T
BIZHDWTEHEFENTWD, 22T, Ka— RZHWT, 1990 FE1EDET LT —H I
EOWTEDMEBLRIEE 2 E T 5 HEE ML LTz,

LITFIZ, BREMREERIZE T 5 1990 F8)75 & 2007 &S OFRE A & XIS HIEZFIZOWNT
T 5,

441 FREREGRICEIT 2 2007 FENE & 1990 FEEDE O AR E A

BRI 52— RREET D 2007 FEIEICHEIL L 2B EFE AT I 7207 L3 ) X AT
L0, 1990 FEEE DUEILT 5 ET NS0T —F & VT 1990 RN ISHE 5 BRERTR 2 T Bl
TlEdH 23BN FATT D HIEE G Ui, FEEOEHFIAIL, 2007 FE1E & 1990 F
BECIZERKETH DL —H T, MEFMMET LV - T —XIFZL OUGTRH o T, £ 4212,
BrRZENENOEARBE CERENIMEFMET L« T —F Znd, LAT. MEEERI L
7BV SIS T DMEFHMEET L « 7 — X OMESIZH L, T — X D52 TEE BT L
TR ETLT,

£ 42 THTFANTE

T—H T )L 1990 4445 2007 S04
(REE, FHARE - DRSS & ICRP Publ. 23 [36], ICRP Publ. 89 [38]
ORNL/TM-8381/V1 [37]
R YERES QTN ICRP Publ. 60 [2] ICRP Publ. 103 [3]
FER M EAREL wr
BRRET — ¥ ICRP Publ. 38 [39] ICRP Publ. 107 [40]
ENEhREE T L
e SGE B 7 /L ICRP Publ. 66 [30] ICRP Publ. 130 [28]
HibEET L ICRP Publ. 30 part 1 [29] ICRP Publ. 100 [46]
FHAR R ENREE T L ICRP Publ. 30 parts 1-4, 56, 67,  ICRP Publ. 134, 137, 141 [20, 22,
69, 71 [29, 31, 32, 41-45] 47]
SAF 57— % Jt+ : ORNL/TM-12351 [48] ICRP Publ. 133 [19]

BT, oBiFZE : ICRPPubl. 30
part 1, 66 [29, 30]

(1) EE, fHHK - lEeE = A ORI B AR AL

2007 FEE IV T, ERI ORI BRI EH S 4L 55k - llgs B nizizd, 7
— AL ZOBEIZOWTEERNDH 7=, 7272, BT O a— FoF —2 X [23]1%. 1990
RN YL U 7= Bl 2 AR I -OREL R - Ilge 4 & IEREICIRA S 725 2T, TOEEHMNT D
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ZENARETH D,

(2) HUHBINERE

WNEBHIE < IZ X DM EBEFEMIZ B W CHE B SN D RO EIX, K1, B, kit (a
B R VB BRI 2 Ete) ROHE-TH 5, 2007 FEE)E CIIFPE1 O RN
IR A D D =RV X —(RIF OB - IR B S N3], T2t 3 2RI, i
HT BT ORI —2RT MV EERE LI PO S N E R E A AR S 72 [19],
2007 FFEENE ICHEIL U 7o R BRI TR, S OB S TR AT 5,

1990 FEEITIIT D T OB BNERE (214, 2007 F#1E & RO T — 2 B THE
T 2EEIT. BN EREZHET 22007 LI XARPRLELRD08, SLD
kofmi%bﬁm:kkbk¢ﬁx:%3%Kﬁbk&@ﬁﬁ%%ﬁ%%®@ﬁz&w442
HCHLA 5 1990 FEEIS ICHEIL L 7= BT L « 7 — & 2 VT EREGHR TIE, FHE7238
BT HT D —RIGFE LR T2,

(3) EmET—#

ICRP Publ. 38 [39]& ICRP Publ. 107 [40] Cix 7 — X IXEARA N 72 5728, ICRP Publ. 38 &
F—H EARa— R CHEAT HI2IE ICRP Publ. 107 OF — X ¥RIBEETIHLERH D, L
LMD, BT — % OB N EREICR & R 8% MTTERIIREN TH D Z &7
T TICHER SN TV H[49, 50], E£7-. ICRP Publ. 38 OF — & Ziiiid 5 72O DFFESM b A
i Th b, 2T, BAFEFOa— NITBIT D 1990 FE1EICHEIL L 7-# &7 5% Tl ICRP
Publ. 107 DT —Z W5 & & LTz,

@) {kmBEE L

M RGEE T A OWTIE, Rk V7 7 AT ar /8— A N ET VDR,

EL L, MEWRIN T )7 T o AT AHEREE T LIS E H N B - 72[28], TLE T T 2O

Tl Kkl d2ar = A hETALOREL & /NNERNEW LSO 23— |
A2 RS ME~DOWUL E B [E T E DG & 72> 72[46], MEREREE T VIOV TiE, (AN
EHREIC BT DT O 72 ROk U, 2972 JIE LA T 7220, 22, 47],

2007 BV E 22T T, ERRORE LSLEL I T =b00, 33—k 2 MNETBAT
TR & BATIRE % 5 % 5 IOV TE 1990 4R Rk TH D, LA - T, 1990 4
B L T-BNEET N ERT T X 7 7 A NVEER L, Zhaa— RcFEET S 2 & Txtf
8T D, ek, B3 EICBITOMEECBW T O ARFEEZHEH L,

(5) FEREFEOIH

w%%@%f@%%#@@ﬁ%fﬁé T IR Z L lc B Bl R CEREE
THET LA GLEEREET V) &, TNEROFREMIZCOW T RERO TR ICHEAE
DOEREET L LT AGE (EREREET L) O 2 FENFEE L TUW-[42], —7F7. 2007 4£4)
H T, B TORBRYEEREIZ OV CERIERE %Tw&éntpm

Aa— RIZBIT 5 1990 FEExHSET /LT, lshige s v a2 KR IC, [MplEges L
%%oﬁ%-&@momf@%ﬁ?~&%¢&bko
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(6) SAF 7—%

2007 FFEENEICHEIL L 72 SAF 7 — % Tlk, Bz XAl L, 2T ORGSR E O (WK 4<GE
FEIG, TH LR, BRI OV OO H K [2OWT, RO b= R LF — SR
T LBERRE 2B (LT, T X —of#) &4 5.) L LTHERALN, fEEDT R /LF—
X35 SAF IZWHR L TRD H[19], BHFHTHa— RTiE, ZOFIEEZT7LVITY ALELT

FIELTWD, —J7, 1990 EBNE ICHEHL L 7= SAF 7 — X 13 B DX BN 72 < | R o fEkE
REIKIZ L > TR DT —H AL 2o TV D, HTITxbd 5 SAF 1, 2007 FFEEIS kR DT
— X LRI, ETOMEBICOVWTZ R X =0 E LTHEZLN TS, 72721, 10keV
KIEDOHANZHDNWTIET —Z BFAEE T, 10keV DEIIHT D SAF #HTHZ & Eeo
TW5[48], BT Lok FIZkT 5 SAF O H 6, FERAGEM T = R ¥ —D%%E LT
HZ2 50 TW5 08, {HLEEL & B ERIC W O MR EZ KIC—EffE ShTwnb,
ZDHH, BHEEOE KT D SAF TEMPNE R H OHAIEL 0.2 MeV 2521 2 [HO TN
HzbNnNTW5, 72, ZOMOEFERIZHOWTIL, B, ek bICHERNDO A%
ERE L. RRRGE & AEAOREI N B DA HII AT 0 TH D & Zhiz[29, 30, 37, 48],

1990 FENEFICHEIL L 7= SAF 7 — X A a— ROMERICHEA L TERMSE 5720, LLFTD X
INTHHE LTz, Ho oM KOE IR 2 B L O a i D SAF 7 — X L, =R /LF—0D
Bk & L/C—’?%L BN TWE 7D AKa— ROT7T—2HENEbETEOEERM LT, £z,
TRAX LT —EDHE DB KNkl T2k D SAF 77— IZOW\WTiE, BT %
w¥~ﬁ_ﬂbﬂé®f%51(%%Lto#ﬁ\mmvx%@t%_owf ¥ SAF % jiii
425z L, BEICEBIT 2% SAF 28 02MeV ZEIC2 O EH L 72> TN DHZ LiIZHo0
T, =R —REBRICR 2 D88 & 70 5 R /e Bt & L CT — X 28T 2 LER H
by XTI T, EEDTFRILX—TkT 2D SAFIIWNIFEL TRO D Z L, BRRET —X 7 7 A )V
BT D= RXNNXF =T —ZOFNTFTR 6 HiiThHhdI LEEEL, =V F—me LT
0.00999999 MeV (9.99999 keV) & T*0.199999 MeV % B LT SAF 5 —X #5272, Zhic
L0, K414 17T LI, FEICRE LIz Rx ¥ — il & SAF AR & 72 5 = R L ¥ —
RO DTV F — % FEOGRRITAAE LW s | SEFYIET O R R s Bl & 7o,

ZCDOBIDIFILF—Z R DBEHR(EFE LR

—
: i O F—H&R
® — L — iR
— —EfE ;
al |
=
L
o | ]
(Vg
i —EE 7

0.00999999  0.0100000
(0199999 0.200000)

BEHETRILF— (MeV)
X 4-14 K72 SAF 7 — 4% D052 )7 (FX])
33



(7) HRIEFEIL )Y Other D SAF

2007 FFENE 1235 1T 2 A AEIR Y Other @ SAF (LT, [Other #4J SAF) &3 %,) 1%, Other
IZEENDETOREER S 7 SIEAFEE T ~0 SAF O EE 812 X 2 N8 Tk
D HIH[19],

1
Mother
Z ZC. Mother (kg)id Other DE ., Mg (k) TARRFEIK S DEETH D, —J7. 1990 {FEIE
31T % Other #1IR SAF X, EHFHRIFED SAF 725 Other ([Z& £ RWERIFFE NS T ~D
SAF K OVMBNAY HIC 725 T ~0 SAF ZMRFEROE & TMEL TAE LI Z & TR
S5 [48],

@(T « Other) =

ZMs¢(T<— S) (4-1)
S

Myp®(T «— WB) — Yoy Mgr®(T «— S') — My ® (T «— HtC)
Myg — Xgr Mg — My

Z 2T My (kg HIZTEFMEEE, Mg (kg™ )T S OB, My (kg~Hid HIC O

HETHD,

1990 RN 16 L7z SAF 7 — # 13, £F k42 R < £ ToOMIFERZ E LAbETH 4
BN\ —F 52 LR TERW[3T], £72. 1990 FEEE 5 e L ER s R Tk, £<
OEREICB W CHLEEEE T VEZBRA L Tnd, 22T, X (4-2) 1I2L Y & 52> U Other ##
JRSAF Z3H L TRE, ZNESAFTF—F 77 A MIBRTDH I ETHIGTHZ L & Lz,
7272 L, 1990 AN Ik L2 MR EAREGHRICRB W T, —EoZMEICx L CEBIEREE T
ABEH SN TS, ZNHOEMEIZIE, B a—FOT7 LI Y ALATEOEEXISIED
728, Other |28 £ 1G5 4 C ORI 2 25k S HLY B\ - EIk 2 BRI & 3% SAF
ZHOLMUOHELTEE, ZOMEEZFIZ Other ICE®H 5 Z & T, 1990 4£8) 7 D SAF 7 —
Z\ZH3< Other D SAF % 2007 fFE)E DN TEEA T 2 HEEZBR LT,

@ (T « Other) = (4-2)

() SHREDFHHE (BT NF—DHFK)

FIHBVEORITIX, BRI 2 SIREOFBEFIEICERNH D, 2007 FE1E T, 2T
DORIFAE IR O AT DN T BBMO RNV F =AY MTF—2 2B L, HEEZT
I[19]e —J7. 1990 fEEhE Tl PR AGE SN OFIR-IE IR OGO N T D H TR
NF—AXT MVT =2 2B ZRUSOEETIE B RO =L F—%2 2L TG
BA21T 9 [51],

PAFEH D 7 — FiX, & TORSFBRE OBIE-IERRIZIBNT, A7 MTF—2 2ZE LT
SREGHAEZFZITT D X IR SN TWDH 2, 1990 B ICHIG LT 0T — & % H
WERREIZBW T, IRV =2 MLEZEBTLHZ L E LT,

9) MR OSEAMAREOF R

2007 BV B AR OSSR EIL, BIEAMETT IS R OGS MR E & 2k
MNEET TS IR DO EATFR E DRI FEMETH D3], —7F. 1990 FFEE 1T 1T 5 A 0H
AROSEAMAREIT, WPEER O ANRE T AT EES < KEH L OIRE O Z iR B D K &\ % A jE
RO AR R & T 5[2],
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B 2 — N2 2 AR O EMA EIX, 4 THE U ID 23F S A7 kR - ligas oo S &
IZ2OWTIE, BLET MK DFERROFENEAEZ WD X9 &FESN T D, 1990 4
B UE U AR O SR B 2 T 5 7201213, BIEORE & LI O %M & %
H#E L, KR&EWHZARIROSMRE L T ALMEOBMNRMIEL 72D, %< OFHEMETI
BOBMBMEBO T DR VHADHER SN L2 E X, 63 EOREZIILD ETIHAR
WETIZRIT D 1990 AN ICHEIL U723+ 5H Tk, RROMBIMESREE Y e & L, IIRO%
iR i 2 BT AR O SAlR  & LTIl S 2 & & Lie,

(10) 7%V OO FEMBREOFHE

2007 FEEEICRIT D50 OMBEOSAREIX, Z0 oMk s LTERSND 13 Ok -
g2 D FEFEEATAR R DO REIIE & 7> TWH[3], — 7. 1990 FEEIZI T 5% 0 OfEfkD
SRR EIE, 7RV Ok E L TERSND 10 ORERE - If2s Sl RO g BN ESEHE %
SR L. FEFEHIM OB S MEA VSN D3], £, TR0 Ok s L TERS N DM -
li 25 D ZEAMAR D T KA He oS BRI ORI ARS8 S 4 2 Rk - Bids O ZElifR & OB
KAE Hinax £ 0 b REWVIGAEICERY | 720 OO EMBEEOFHEFENENT D [HEIL—
v DFET S [31],

10 :
(- _ Zi=1mH; .
Hiem = 710 —, if Hpr < Hpax
i:lmi (4 3)
10 g -
L Xim1ger) Ml ) .
Hyem = 0.5 W)~ L 4 05H,  if Hy > Hiay
Zi=1(i¢T’)mi

SEVL— VR SN D5E. FR D OFERRO F Mk & OFHE T IEOEO D TR AR
FAFTRHEDRENT —ANLN[52], ZD7=8H, B = — N T, 7K OMBROSE M E &
FNEEZDIZFZIMEIZON T, FRME S N ENOFREFIECHER L 2 B OfE% H
hTHrZeTRICTHZEE LT,

(1) FEREOFHE

2007 FEVEICISUT 2 EKAMREIL, BLBIONMEET VSN S < BRI Ol E O
Bl xt U CHRBINER S 2| U, fnad &5 2 & CEHIHIND[3], —H. 1990 FEEEICE
T FEMEIL. BLOXRBIORWEMEEA DO ANERE T AT EED < FEli# IR E AR EL
EREL, g LD THEE SN2,

1990 A ICHEIL L 72 BT /L « T — X IH S EREOHAETIAIZ, BLAlICHESN
72 SAF 5 —% 7 7 A VT, BLOKEBD RN AMEET I HES L SAF 57— % % 43@ TN
TAHZ IR THZ L LT,

442 1990 FEEERHSET VK OT — X Z W TR AR BGH A

441 TR Lot IS T80 6 & | 1990 FE1E IZHEHL U 7o R ERHilE T v - 7 — 2 OERL %
To7z, 722U, Aa— RTlE, ERROX D12 1990 FRVEICHERL L 7257 o7 — & 2 v
THAITBWT Y, 582U 1990 FEEVEICHE - 7= FIECTREMREZEHT 2 Lo Tidenz &
BT HAMERSH D, £ 2T, OIR part 2 LW part 3 IZIERSNT=T R &2BR< 27 LRI
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%f L. ICRP Publ. 68 [S4\ZUXEk AV A « FEEUGAFIC DWW TR EARECA FHR L, 1990 4
BV ICVEIL L 72 BRI =2 — R DCAL [S1)1Of5 R & liiiGE 217> 72, Z Z Tl&. OIR Data
Viewer [20] CTEZIHR BRI Z AT 2 HT TH- TV D Z & 2 BB, AMGEET AT 2
MiOFH T+ 52 & & LT,

B = — RIC K 08 S D8RS L DCAL (2 X 23R ROZER T4 5 8K 1 &
LTCiE, 441 HTHHA LK — RTOTT AT —4, HREFIEORIITINZ, DCAL
R — R T—HOHAET LI XLARRRHZ LB HND, £2C, AL
7-a— REo7LIY XLAOENELLFIZEET,

(1) 7% OO F M EIZ-DW\ T

DCAL TiL, ZEDV— v F A5 1% bl SLaeim O 2R AR5 & A 23080 2 Ml e
729 ZTHIBI SN, 207D, gt SEIR O EOMEHEN T W—E D7 — A Tk, K
S E L — LN S A A — A THE L — LR SN ERH Y . Y OfE oS
AR ENEE 2 — FE D /NS LFHE SN A 01038 - 7=,

(2) SAF 7—#% OWNHRIEIZSWT

ATEEE DRHI A& . SAF 77— & OWNFED PCHIP @ & % . OIR Data Viewer D2 & b B
SHETEDLZENgoTz21], ZOMFHERZENE 2. ¥ = — RO SAF 7 — Z Nffilk
21X PCHIP [55]1% 8 L C\5, —Ji. DCAL TlE. SAF T —% OWN{HEE L T H#
PCHIP 2 ERH AL TWB[51], D7, RO =R —RHNIFEDIEN O Z K& <
T D REICAFET DA, RSO SRICH B R RN E UTHIN D -T2,

IR K VRO T B2 DCAL IZ K HRFtfE & i L7zib Ra2 K 4-3 17T (G2hirE
FRE DGR R 2 £ L oOToFRIE, T8k 1 ITIER L72) . ME OBUEII R —B L, BIROME
B DENDFIK Z AT 5 LD BIICE W T HOIEMICEIRE TE 2 2 L 2R LTz,

# 43 BA¥E = — K& DCAL T L % b &R 5 o bhighs 5

BEET Y JLEBEETL  EABEET L
—H& 665 59
A—E 21 16

QHIEDR 2L LR DG E R —EL L,

443 FHESFMUHRET 7 A VOERR

1990 4FENEIZHERL L 7o BRHEE T L « 7 — & & O TSR EAREGHR £ 7213 1990 H-#hrs
DENREE T /L & 2007 85D SAF 7 — & ZflAA Y TR EREGHE (LT [ 7 v 2§
ET5,) BIATTIEAIE. R 41IORTT—¥ 774 V=2 CHUICHE L, HT2 7
TANE L TRETHHLERDH D, T T, BREED D a— ROIEAHE L T 5 2007 F-E)
ECYEIL U 2R BRI E TV « T— X ZHWZRHE AT ) 72O DR AU E 7 7 A M2
Zv 1990 FEYEICHERL L 7= R EFHEET L - T — 2 AW MEREOHE & 7 0 X5 HE %
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FATT DO DOHEFRMERET 7 A NVEER LTz, 22— RE2FIHT512H7-0 . GUI &EEHF
ICINDDOFESFHHRET7 7 ANVERE (K42 Q) 352 Lick v, ffHEIZ 1990 4-4)
BICHEIL L 72TV « T— 2 2 AW EE 237 0 AHEOREEZITHI Z &N TE 5,

45 a— K BRROBI%

a— R BRI, AFETHBEEZED TOHNHEIE BREF M2 — RO 1 N2 A 7 Th
%o AIFEETER S B 7o SR EAREGH R REE & SR RN e S S 7o R I EHE e 4
42 #iTREL L7z GUI THEA L. 4.3 HIlZRE L MERHIET v - 7 — % OfREHRREEZ N4 2
ZEIiZky, a—RBREER ST,

TR LT — R BDERMEZHRT D70, MEAKFREICET 2EM OFHE LD
Windows LUZL D OS %A > A h—/L L7= PC COEMEMR 1T 7=, stHEIFBOFHAEIIZ, —
72 g Il S 415 Windows PC (7 7 £ 8 RM7J-E91/T3, OS : Windows 10 Pro, CPU :
Intel Core i7-7700K, A<E Y :16GB) # /o, THREFEA Fiz72\0) P H 0, T HREEFEDEM
D7 B[ B34Cs HDOBFEICOWTIE, SR MERBOFHEN TN ENEFHUNTE T L
2o PUDLARY T % FREFOBNE VIR TIE, SRR OFHREIC 10 DRE, HMER
BOFREIC20 PREE L., 20X 91T, FIFIC I > THrER TR 5205, 7L
WTHENE T T2 Z & 2MiE L7z, Windows LIS OS TOEWMEREGRIZ- OV TIX, Ubuntsu
16.04 LTS (Linux), Red Hat Enterprise Linux 7.7 }2 O macOS Mojave 10.14.6 ® PC CTHEfE L, @)
EToZamRLic, UKD, a—FBUI TR EMEEAT 52 L 2R LI,

46 A—FORFEOE LD

LT, 22— —OFEMECERIEEO M L2 XD E LT, AW ——Txk L,
FREAREGH RO I EHEE O R ENBF I ICHEM TE 5 GUI ZB% L=, GUIIL, &ET
REFHARECHERT AL ERRELE LoD, BEARLHEREICHLIISTE S X5 7204
pic& Lo, BARBYICIZ, ANEREET L OMRERREZNET 2 & & biT, FrE DRI HE-
Ta—F—DREFMMET N « T—F 7 7 ANVEREL, ZNDEERAREE Lz, F7-,
Z O GULIE, MEREGHE#RE & BIEHEREL G T 2HEE LTk . GUI OB%
(2 XV AR 20 2 7 PRI < BREETAT = — R o> B RS 5ERk L 7=,
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PR MRESREGTRMEAE O M OBHIE LB 2 1 AR

5.1 MEAEGHEMEKREDOEMHHE L ~DuE A
511 HsLHD

PEHRIE < OFEEBETIZ, AOLEITEEE 50 F/H. /NEOEEIX 70 iZ/2 5 £ T
O FEFEHM) IZZ T2 WE<BMEZEHL, ThZ2BRLEZO 1 £z Tbo b
T5 FEREHRE ] E W IOBEEAAVSND[3,28], LosLans, LRI, Msn ik
SR Z BT 2 X 0 720k (IBHEER) Tk, 2 oB&IC X 2 80E < A EIEE KRG &
ROEBENANDY , EEOHAEMIMELHIET L ENEEL D, £, B OE
PEFEECCIEL, BEEAG O — ERRIA R T 5 L RN RES R IE L 725 Z b K
WU REDS EHRIRREIZ 22 L 7R DU & T 2 MR < RERZ IR T 2 2 & T < EHIC
B TH D,

ICRP |Z, OIR ¥V —X|Z XV F LWMEANEIREET /L (ERKGEET L, HEEET LR
FFCREIEEE T V) AEA LN, BUEERICHT2E=41 7T —% (KNG HE
MROHERLT — &) 1T L T, BE% Lo EREGHEMKRRIX. BN OEEETE
EIE LTI < BRERHmIC bt L, BEERBOFHIBREOE®R & L TRN U R H
BEORENEH DTS ZEHAETH D, £ 2T, KNENEET T /L O FHHVEMABIRE D
RIS BE DO HERS O MRIR RE R O AR AR B 3R I AT TR B OMATIC . ABREZFIH Lz,

B, REOWNEL, 5§ 2 B HAMKRZEEHRYS - AAREDEEE SRR
DHEENESO)ZHmRELTZHDOTH D,

512 JFik

ARG REERE O BB TGN T — N2 AW T, (BNAURE & B JE2h & O ReEHER
T2 G Uz, BIGEME, BAEERF DR AIZ L D ¥Cs D AR, 1 Bg/H OEREET
FEEIRNIZ 50 £ & Lz, =7 v v oMERIZ, A%RIZT 5 ICRP OBEEE (AMAD : 1 um,
B 3.0 g/lem®, FERARE : 1.5) [30]& L. MIER~DWINZ A 71X F & M D 2 FEFEIZ O\ T
et L7z (Cs TEICHOWTIE, OIR VU —XIZBWT, A 7 SIHEDLFBEEFR LT
W) AT T B L DR KGE ~ D PEEEIA 1L ICRP Publ. 130 D Table A.2 [28] 2 &M L |
B 4-5 QIR TILEEIATREMIE TRE LT, EROBEREE T VIZ K DFHEIL, 443 IH TR
L7 a AFEROHERERE 7 7 A VERWTER LTz, ZHIZXY, SAF 7—XIZD
WTITEED b DA F AT 5720, BIEET VO EHIC LD WB LT+ 5 2 LN TE 5,

513 #ER LB
() #A7F

WANFBELH A 7 FIZONWT, EHBHEOWBZFE LI REZK 5-1 [IRT, 255
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e & 1 HEER S EE 2 Ae] 2.4E-11 2.4E-11
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W AR AR 5.8E-10 5.8E-10
ety 6.2E—12 6.2E—12
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4Ca & H R 2TOILEY 2.3E-10 2.3E-10
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W A F 6.9E-10 6.8E—10
M 9.5E-10 9.5E-10
55Fe & F 4R 2TOILEY 3.3E-10 3.3E-10
W A F 9.4E-10 9.2E-10°
M 3.4E-10 3.3E-10
9Fe & H R 2TOED 1.8E-09 1.8E-09
W A F 3.0E-09 3.0E-09
M 3.2E-09 3.2E—09
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£13& 1-1 DCAL & Bi% 22— RO ELR O ik (2/20)
B BREE (PRI R omi s T R (SvBg)
DCAL PG — I

Fe & H Y ETOEY 1.2E-07 1.2E-07
W AL F 3.5E-07 3.5E-07

M 1.2E-07 1.2E-07

55Co Y mE= i REEFE DAY 1.0E-09 1.0E-09
Feb¥n. KE(b e R LS9 1.1E-09 1.1E-09

W AL M 7.9E-10 7.9E-10

S 8.3E-10 8.3E-10

6Co % O HEHR REEE DAY 2.5E-09 2.5E-09
Febdn. KE{b e OVERAL B4 2.4E-09 2.3E-09

W AR M 4.0E-09 4.0E-09

S 4.9E-09 4.9E-09

51Co % O HEHR REEE DAY 2.1E-10 2.1E-10
Febdn. KE{b M OVERAL S 4 1.9E-10 1.9E-10

W AR M 3.9E-10 3.9E-10

S 6.0E-10 6.0E-10

%Co % O HEHR REEE DAY 7.5E-10 7.5E-10
Fet¥n. KE{b e OVERAL B4 7.0E-10 7.0E-10

W A M 1.4E—09 1.4E-09

S 1.7E-09 1.7E-09

$8mCo EYRE3E REEEDILA W 2.4E-11 2.4E-11
Fe(bd, KEE (L) Rk OV L 59 2.4E-11 2.4E-11

W A M 1.4E-11 1.5E-11

S 1.6E-11 1.7E-11

Co YRE3E REEEDILA W 3.4E-09 3.4E—09
Fe(bd, Kb Kk OV LS9 2.5E—09 2.5E-09

W A M 7.1E-09 7.2E-09

S 1.7E-08 1.7E-08

0mCo EYRE 3 REFEDILA W 1.7E-12 1.7E-12
by, Kb K OV LA 1.7E-12 1.7E-12

W A M 1.1E-12 1.1E-12

S 1.2E-12 1.2E-12

%ICo EYRE3 REFEDILA Y 7.5E-11 7.5E-11
fe(bdn, Kbtk OMEREE S 7.5E-11 7.5E-11

W A M 7.1E-11 7.1E-11

S 7.5E-11 7.6E-11

02mCo & F 4R REFEDILAW 49E-11 4.9E-11
b, KAk K O LA 4.9E-11 4.9E-11

W A M 3.6E—11 3.6E-11

S 3.7E-11 3.7E-11

627n & H R ETolEY 9.4E-10 9.3E-10
W N S 6.6E—10 6.6E—10
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13 1-1 DCAL & Bi¥ 71— N OEZ#RELRE D L (3/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I

$Zn & 1R ETOEY 8.0E-11 8.0E-11
W AL S 6.1E-11 6.1E-11
%Zn & F R ETOEY 3.9E-09 3.9E-09
W AL S 2.8E—09 2.8E-09
%Zn & FE R ETOEY 3.1E-11 3.1E-11
W AL S 4.3E-11 43E-11
mZn & 1R ETOEY 3.3E-10 3.3E-10
W AR S 3.4E-10 3.4E-10
Timzn EYREYE 2TOILEY 2.4E-10 2.4E-10
W AR S 2.4E-10 2.4E-10
27n EYREYE 2TOILEY 1.4E—09 1.4E-09
W AR S 1.5E-09 1.5E-09
80Sr % O HEHR REEE DAY 3.8E-10 3.8E-10
FHUEEA Fa T A 3.9E-10 3.9E-10
W AR F 1.5E-10 1.5E-10
S 2.5E-10 2.5E-10
$1Sr % O HEHR REEE DAY 6.7E—11 6.7E-11
FHUBRA Fa v F T A 6.8E—11 6.8E—11
W A F 3.5E-11 3.5E-11
S 5.5E-11 5.4E-11
829r EYRE3E REEEDILA Y 6.2E—09 6.2E—09
FHUBRA Sa L F T A 6.1E—09 6.0E—09
W AL F 3.3E-09 3.3E-09
S 7.7E-09 7.7E-09
$39r YRE3E REEEDILA W 5.1E-10 5.1E-10
FHUBRA Fa v F T A 6.1E-10 6.1E-10
W A F 3.2E-10 3.2E-10
S 5.1E-10 5.2E-10
85Sr & F 4R REEE DAY 5.5E-10 5.5E-10
FHUBRA Fa o F T A 3.2E-10 3.2E-10
W A F 5.5E-10 5.5E-10
S 6.4E-10 6.4E-10
$5mQy & F 4R REEE DAY 6.0E—12 6.0E—12
FHUBRA Fa s F T A 6.1E-12 6.1E—12
W A F 5.7E-12 5.7E-12
S 7.5E-12 7.6E-12
$7mQy & F 4R REEE DAY 3.0E-11 3.0E-11
FRZUBEA Na TF TN 3.3E-11 3.3E-11
W A F 2.3E-11 2.3E-11
S 3.6E-11 3.6E-11
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13 1-1 DCAL & Bi%E 71— N DOEZHRELRE DL (4/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
$9Sr % 1 HEER REEFE DAY 2.6E-09 2.6E-09
FHUEEA Fa T A 2.3E-09 2.3E-09
W AR F 1.4E—09 1.4E-09
S 5.6E—-09 5.6E—-09
N & 1 HEER REEFE DAY 2.8E-08 2.8E—-08
FEUBEA N T T A 2.7E-09 2.7E-09
W AL F 3.0E-08 3.0E-08
S 7.7E-08 7.7E-08
oISy & O HEHR REEE DAY 6.6E—10 6.6E-10
FHUEEA Fa T A 7.8E-10 7.8E-10
W AR F 2.9E-10 2.9E-10
S 5.8E-10 5.8E-10
928r % O HEHR REEE DAY 4.2E-10 4.2E-10
FHUEEA Fa T A 4.9E-10 4.9E-10
W AR F 1.8E-10 1.8E-10
S 3.4E-10 3.4E-10
80y EYREYE 2TOILEY 9.6E—10 9.6E-10
W A M 8.0E-10 8.0E-10
S 8.2E-10 8.2E-10
S6my & H R 2TOILEY 5.6E-11 5.6E-11
W A M 4.8E-11 4.8E-11
S 4.9E-11 4.9E-11
Y & H R 2TOLEY 5.5E-10 5.5E-10
W A M 5.1E-10 5.1E-10
S 5.3E-10 5.3E-10
8y & H R 2TOILEY 1.3E-09 1.3E-09
W A M 3.3E-09 3.3E-09
S 3.1E-09 3.1E-09
0y & H R 2TOED 2.7E-09 2.7E—09
W A M 1.6E—09 1.6E—09
S 1.7E-09 1.7E-09
90my’ EYRE3 2TOILEY 1.7E-10 1.7E-10
W A M 1.3E-10 1.3E-10
S 1.4E-10 1.4E-10
oy & H R 2TOED 2.4E-09 2.4E-09
W A M 5.2E—09 5.2E—09
S 6.1E—-09 6.1E—-09
9ty EYRE 3 ETolEY 1.2E-11 1.2E-11
W A M 1.5E-11 1.5E-11
S 1.5E-11 1.5E-11
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13 1-1 DCAL & Bi¥ 71— F DOEZ#RELRE DL (5/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
Y & 1R ETOEY 5.0E-10 5.0E-10
W AL M 2.7E-10 2.7E-10
S 2.8E-10 2.8E-10
%Y & 1R ETOEY 1.2E-09 1.2E-09
W AL M 5.7E-10 5.7E-10
S 6.0E—10 6.0E—10
Y & H Y ETOEY 8.4E-11 8.5E-11
W AR M 43E-11 43E-11
S 4.5E-11 4.5E-11
sy EYREYE 2TOILEY 43E-11 43E-11
W AR M 2.4E-11 2.4E-11
S 2.5E-11 2.5E-11
867r EYREYE 2TOILEY 8.6E—10 8.6E-10
W AR F 5.2E-10 5.2E-10
M 6.8E-10 6.8E-10
S 7.0E-10 7.0E-10
$87r EYREYE 2TOILEY 3.3E-10 3.3E-10
W A F 4.1E-09 4.1E-09
M 1.7E-09 1.7E-09
S 1.8E-09 1.8E-09
$Zr & H R 2TOILEY 7.9E-10 7.9E-10
W A F 5.3E-10 5.3E-10
M 7.3E-10 7.3E-10
S 7.5E-10 7.5E-10
SZr & H R 2TOILEY 2.8E-10 2.8E-10
W A F 2.8E—08 2.8E-08
M 6.4E—09 6.4E—09
S 1.6E-09 1.6E-09
957y & F 4R 2TOILEY 8.9E-10 8.9E-10
W A F 3.1E-09 2.9E—09°
M 3.6E-09 3.6E—-09
S 4.2E-09 4.3E-09
97r & H R 2TOED 2.1E-09 2.1E-09
W A F 7.5E-10 7.5E-10
M 1.3E-09 1.3E-09
S 1.4E-09 1.4E-09
$¥Nb & H R 2TOED 7.2E-11 7.2E-11
W A M 5.1E-11 5.1E-11
S 53E-11 5.3E-11
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f¥%& 1-1 DCAL & Bi¥ = — FORIRELREOLEL (6/20)
B BREE (PRI R omi s T R (SvBg)
DCAL PG — I
¥Nb & 1R ETOEY 2.7E-10 2.9E-10°
W AL M 1.8E—-10 1.8E-10
S 1.9E-10 1.9E-10
¥mMNb & 1R ETOEY 1.4E-10 1.4E-10
W AL M 1.1E-10 1.1E-10
S 1.2E-10 1.2E-10
“Nb & 1R ETOEY 1.3E-09 1.2E-09
W AR M 1.0E—09 1.1E-09
S 1.1E-09 1.1E-09
93mNb EYREYE 2TOILEY 1.3E-10 1.3E-10
W AR M 3.1E-10 3.1E-10
S 9.3E-10 9.3E-10
%Nb EYREYE 2TOILEY 1.7E-09 1.7E-09
W AR M 7.2E—09 7.2E-09
S 2.5E-08 2.5E-08
9Nb & 4R 2TOILEY 5.9E-10 5.9E-10
W AR M 1.3E-09 1.3E-09
S 1.3E-09 1.3E-09
9"Nb & H R 2TOILEY 6.1E-10 6.1E-10
W AL M 7.9E-10 8.1E-10°
S 8.6E-10 9.0E-10°
%Nb & H R 2TOILEY 1.1E-09 1.1E-09
W AL M 9.8E—-10 9.8E-10
S 1.0E-09 1.0E-09
9"Nb & H R 2TOILEY 6.9E-11 6.9E-11
W A M 6.9E-11 7.0E-11
S 7.3E-11 7.3E-11
98mNb EYRE 3 2TOLEY 1.1E-10 1.1E-10
W A M 9.9E-11 9.9E-11
S 1.0E-10 1.0E-10
%Mo & F 4R REFEDILA Y 3.1E-10 3.1E-10
ke 75 6.1E—10 6.1E-10
W A F 2.9E-10 2.9E-10
M 5.5E-10 5.6E-10
%Mo EYRE3 REFEDILA Y 2.3E-09 2.3E-09
itk 75 1.8E-10 1.8E-10
W A F 1.3E-09 1.3E-09
M 1.1E-09 1.1E-09
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13 1-1 DCAL & Bi%E 71— F OEZ#RELRE DL (7/20)

FERhERE (Sv/Bq)

I3 BIGRR (LT & T2 X ~DWINL & A 7 DAL T .

It —
93m\[o e gmEz-3iN REFEDILEW 1.6E-10 1.7E-10
i) 75 v 2.9E-10 2.9E-10
e AFEER F 2.0E-10 2.1E-10
M 3.1E-10 3.2E-10
Y'Mo ErgmEz-3iN REFEDILEW 7.4E-10 7.3E-10
WbEY 75 v 1.2E-09 1.2E-09
e AFEER F 3.6E-10 3.6E-10
M 1.1E-09 1.1E-09
101V EegmEz-3iN REFEDILEY 4.1E-11 41E~-11
ke 75 v 42E-11 4.2E-11
e AFEER F 2.7E~-11 2.7E-11
M 45611 45611
93T AN EL 2 TOLEY 6.6E—11 6.6E—11
W AFEER F 7.6E~11 7.6E-11
M 8.3E-11 8.3E-11
93mTe R OE 2 TOLEY 3.1E-11 3.1E-11
W AFEER F 32E-11 3.2E-11
M 3.7E-11 3.7E-11
HTc e mE=3i 2 TOLEY 1.8E-10 1.8E-10
W AFEEY F 2.1E-10 2.1E-10
M 2.2E-10 2.3E-10
94mTe e mEs=3i 2 TOLEY 1.1E-10 1.1E~-10
W AFEEY F 7.0E~11 7.1E-11
M 8.2E-11 8.2E-11
STc e mE=3i 2 TOLEY 1.7E-10 1.7E-10
W AFEER F 1.8E-10 1.8E-10
M 1.8E-10 1.8E-10
95m e E AW 2 TOLEW 6.4E-10 6.4E-10
W A2 HY F 4.9E-10 4.9E-10
M 8.8E-10 8.8E-10
9T (e mE-3i 2TOlLEW 1.1E-09 1.1E-09
W A2 HY F 9.9E-10 1.0E—09
M 1.1E-09 1.1E-09
96m e E AW 2 TOLEW 1.3E~-11 1.3E-11
W A2 HY F 1.1E~11 1.1E-11
M 1.1E-11 1.1E-11
9T E AW 2 TOLEW 8.4E—11 8.4E-11
e A5 ER F 7.3E~-11 72E-11
M 1.7E~-10 1.7E-10
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13 1-1 DCAL & Bi% = — N DOEZ#RELRE O L (8/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
ate & 1R ETOEY 6.6E—10 6.6E—10
W AL F 4.0E-10 4.0E-10
M 2.7E-09 2.7E-09
%Te & 1R ETOEY 2.2E-09 2.2E-09
W AL F 1.4E—09 1.4E-09
M 5.7E-09 5.7E-09
#Te & 1R ETOEY 7.8E-10 7.8E-10
W AR F 4.0E-10 4.0E-10
M 3.2E-09 3.2E-09
99mTe EYREYE 2TOILEY 2.2E-11 2.2E-11
W AR F 2.0E-11 2.0E-11
M 2.9E-11 2.8E-11
101 EYREYE 2TOILEY 1.9E-11 1.9E-11
W AR F 1.5E—11 1.5E-11
M 2.1E-11 2.1E-11
104Tc & 4R 2TOILEY 8.3E-11 8.3E-11
W AR F 4.0E-11 4.0E-11
M 5.0E-11 5.0E-11
%Ru & H R 2TOILEY 9.5E-11 9.5E-11
W AL F 5.1E-11 5.1E-11
M 7.3E-11 7.3E-11
S 7.6E-11 7.6E-11
9Ru & H R 2TOLEY 1.5E-10 1.5E-10
W A F 1.2E-10 1.2E-10
M 1.6E-10 1.6E-10
S 1.6E-10 1.6E-10
15Ru & H R 2TOILEY 7.1E-10 7.1E-10
W AL F 6.8E—10 6.8E—10
M 1.8E-09 1.8E-09
S 2.1E-09 2.1E-09
105Ru & F 4R 2TOILEY 2.8E—-10 2.8E-10
W A F 1.4E-10 1.4E-10
M 2.7E-10 2.7E-10
S 2.8E-10 2.8E-10
106Ry & H R 2TOED 7.0E-09 7.0E—09
W A F 9.9E-09 9.9E-09
M 1.7E-08 1.7E-08
S 3.5E-08 3.5E-08
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13 1-1 DCAL & Bi¥E = — N OEZHRELRE O LI (9/20)

FERhERE (Sv/Bq)

I3 BIGRR (LT & T2 X ~DWINL & A 7 -

DCAL B =a— R
115Sb i ImEE:3id ETOIEY 2.4E-11 24E-11
e AFEER F 1.6E~11 1.6E-11
M 23E-11 23E-11
116Sb i ImEz=3id ETOIEY 3.0E-11 3.0E—-11
e AFEER F 1.9E-11 1.9E-11
M 2.6E-11 2.6E-11
11émgp, e ImEz:3id ETOIEY 6.5E-11 6.5E—11
W AFEER F 6.3E-11 6.3E-11
M 8.3E-11 8.3E—11
178 R OE 2 TOLEY 1.8E—-11 1.8E-11
e AFEER F 1.7E~11 1.7E-11
M 2.7E-11 2.7E-11
118mg, AN EL 2 TOLEY 2.1E-10 2.1E-10
W AFEER F 1.9E-10 1.9E~-10
M 2.3E-10 2.3E-10
195 R OE 2 TOLEY 8.2E-11 8.3E-11
W AFEER F 4.4E-11 45611
M 5.9E-11 6.0E—11
120Sh e mE=3i 2 TOLEY 1.4E~11 1.4E-11
W AFEEY F 8.5E~12 8.5E-12
M 1.2E-11 1.2E-11
120mg e mEs=3i 2 TOLEY 1.3E-09 1.3E-09
W AFEEY F 9.8E-10 9.8E-10
M 1.3E-09 1.3E-09
1228b e mE=3i 2 TOLEY 1.7E-09 1.7E-09
W AFEER F 6.4E~10 6.4E-10
M 1.2E-09 1.2E-09
124G (e mE-3i 2TOLEW 2.6E—09 2.5E-09
W A2 HY F 2.0E—09 1.9E-09
M 4.7E-09 4.7E—09
124mg, (e mE-3i 2 TOLEW 8.5E-13 8.5E-13
W A2 HY F 1.0E-12 1.0E-12
M 1.1E-12 1.1E-12
125G (e mE-3i 2TOLEW 1.1E-09 1.1E-09
W A2 HY F 1.8E—09 1.7E-09
M 3.4E-09 3.4E-09
126G (e mE-3i 2TOLEW 2.7E—09 2.7E—09
e A5 ER F 1.8E-09 1.8E-09
M 3.4E-09 3.4E-09
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15 1-1 DCAL & Bi¥ a— RoOFEZRERZOLE: (10/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I

126mS & 1R ETOEY 3.8E-11 3.8E-11
W AL F 2.3E-11 2.4E-11
M 3.4E-11 3.4E-11
127Sb & 1R ETOEY 1.7E-09 1.7E-09
W AL F 7.5E-10 7.6E-10
M 1.7E-09 1.8E-09
128Sb & 1R ETOEY 8.1E-10 8.2E-10
W AR F 4.8E-10 4.8E-10
M 7.0E-10 7.0E-10
128mg EYREYE 2TOILEY 3.4E-11 3.4E-11
W AR F 1.9E-11 1.9E-11
M 2.6E-11 2.6E-11
1298h EYREYE 2TOILEY 4.3E-10 43E-10
W AR F 2.0E-10 2.0E-10
M 3.6E-10 3.6E-10
1308h & 4R 2TOILEY 9.4E-11 9.4E-11
W AR F 6.4E-11 6.4E-11
M 9.2E-11 9.2E-11
131Sh & H R 2TOILEY 2.0E-10 7.3E-11¢
W AL F 7.8E—11 4.3E-114
M 1.2E-10 7.1E-11¢
16Te & H R 2TOILEY 2.0E-10 2.0E-10
W AL F 1.3E-10 1.3E-10
M 1.9E-10 1.9E-10
121Te & H R 2TOILEY 4.6E-10 4.6E-10
W A F 4.1E-10 4.1E-10
M 4.6E-10 4.6E-10
121mTe & H R 2TOED 2.4E-09 2.4E-09
W A F 2.4E—09 2.4E—09
M 3.7E-09 3.7E-09
123Te & H R 2TOED 1.4E-09 1.4E-09
W A F 1.5E-09 1.5E-09
M 8.6E-10 8.6E-10
123mTe & H R 2TOED 1.4E-09 1.4E-09
W A F 1.2E—09 1.2E—09
M 3.4E-09 3.4E-09
125mTe & F 4R 2TOLEY 8.7E-10 8.7E-10
W A F 6.7E-10 6.7E-10
M 2.9E-09 2.9E-09
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15 1-1 DCAL & Bi¥ 22— RO IR ERZOE: (11/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I

127Te & 1R ETOEY 1.7E-10 1.7E-10
W AL F 7.3E-11 7.3E-11
M 1.8E-10 1.8E-10
127mTe & 1R ETOEY 2.4E-09 2.5E-09
W AL F 2.0E—09 2.2E-09*
M 6.2E—09 6.2E—09
129Te & 1R ETOEY 6.3E-11 6.3E-11
W AR F 2.9E-11 2.9E-11
M 5.7E-11 5.7E-11
129mTe EYREYE 2TOILEY 3.0E—09 3.0E-09
W AR F 1.8E—09 1.8E-09
M 5.4E-09 5.4E-09
131Te EYREYE 2TOILEY 8.7E-11 8.7E-11
W AR F 4.6E—-11 4.6E-11
M 6.1E-11 6.0E-11
13ImTe & 4R 2TOILEY 1.9E—09 1.9E-09
W AR F 1.2E—09 1.2E-09
M 1.6E-09 1.6E-09
132Te & H R 2TOILEY 3.8E—09 3.8E-09
W AL F 2.4E—09 2.4E-09
M 3.1E-09 3.1E-09
133Te & H R 2TOILEY 1.5E-10 3.0E-11¢
W AL F 6.7E-11 2.0E-11¢
M 6.3E-11 2.9E-11¢
133mTe & H R 2TOILEY 6.2E-10 9.4E-11¢
W A F 2.9E-10 7.0E-11¢
M 2.8E-10 1.1E-10¢
134Te & H R 2TOED 9.8E-11 9.8E—11
W A F 8.0E-11 8.0E-11
M 1.1E-10 1.1E-10
120p & F 4R 2TOILEY 2.9E-10 2.9E-10
W A AR 2.5E-10 2.5E-10
F 1.7E-10 1.7E-10
120mp & F 4R 2TOILEY 1.6E—10 1.6E-10
W A AR 1.3E-10 1.3E-10
F 1.0E-10 1.0E-10
121 & H R 2TOED 7.5E-11 7.5E-11
W A AR 7.9E-11 7.9E-11
F 3.6E-11 5.0E-11°
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15 1-1 DCAL & Bi¥ 22— RoOFEZRERZOE: (12/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I

2] & 1R ETOEY 2.2E-10 2.2E-10
W AL ) 2.1E-10 2.1E-10
F 1.1E-10 1.1E-10
1241 & 1R ETOEY 1.3E-08 1.3E-08
W AL ) 1.2E—08 1.2E-08
F 6.3E—09 6.3E—09
12 & 1R ETOEY 1.5E-08 1.5E-08
W AR AR 1.4E-08 1.4E-08
F 7.3E-09 7.3E—09
1261 EYREYE 2TOILEY 2.9E—08 2.9E-08
W AR AR 2.7E—08 2.7E-08
F 1.4E-08 1.4E-08
1281 EYREYE 2TOILEY 4.6E—-11 4.6E-11
W AR AR 6.4E-11 6.4E-11
F 2.2E-11 2.2E-11
1291 & 4R 2TOILEY 1.1E-07 1.1E-07
W AR AR 9.8E—08 9.8E—08
F 5.2E—08 5.2E—08
1301 & H R 2TOILEY 1.9E—09 1.9E-09
W AL AX 1.8E—09 1.8E—09
F 9.2E-10 9.2E-10
By & H R 2TOILEY 2.2E—08 2.2E—08
W AL AX 2.0E—08 2.0E-08
F 1.1E-08 1.1E-08
132 & H R 2TOILEY 2.8E-10 2.8E-10
W A AX 3.1E-10 3.1E-10
F 2.0E-10 2.0E-10
132m[ & H R 2TOLEY 7.3E-11 2.2E-10¢
W A AR 1.3E-10 2.7E-10¢
F 7.6E-11 1.1E-109
133] & H R 2TOED 4.3E-09 4.3E-09
W A AR 4.0E-09 4.0E-09
F 2.1E-09 2.1E-09
134] & F 4R 2TOILEY 1.0E-10 1.0E-10
W A AR 1.4E-10 1.4E-10
F 7.7E-11 7.8E-11
135] & F 4R 2TOLEY 8.9E-10 8.9E-10
W A AR 8.8E-10 8.8E—10
F 4.4E-10 4.4E-10
123Cs & H R ETOLEYD 3.5E-11 3.5E-11
W N F 2.1E-11 2.1E-11
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15 1-1 DCAL & Bi¥ 22— RoOFEZRERZ O (13/20)

FERhERE (Sv/Bq)

I3 BIGRR (LT & T2 X ~DWINL & A 7 -
DCAL B =a— R
127Cs i ImEE:3id E2ToEY 2.5E-11 2.5E-11
e AFEER F 4.1E-11 4.1E~-11
129Cs i mEz:3id E2ToIEY 6.1E-11 6.0E-11
e AFE IR F 8.0E—11 8.0E-11
130Cs I mEE:3id E2ToEY 2.7E-11 2.7E-11
e AFEER F 1.4E-11 1.4E-11
BICs e ImEz:3id E2ToEY 5.8E-11 5.8E-11
W AFEER F 4.5E-11 4.6E~11
132Cg R OE 2 TOLEY 52E-10 5.2E-10
e AFEER F 3.9E-10 3.9E-10
134Cg A E 2 TOLEY 1.9E-08 1.9E-08
e AFEER F 9.7E—09 9.7E-09
134mCg AN EL 2 TOLEY 2.0E~11 2.0E-11
W AFEER F 2.7E~-11 2.6E-11
135Cg AN 2 TOLEY 2.7E—09 2.7E-09
e AFEER F 1.3E-09 1.3E-09
135mCg R OE 2 TOLEY 1.9E-11 1.9E-11
W AFEER F 2.4E~-11 2.4E-11
136Cs e mE=3i 2 TOLEY 3.0E-09 3.1E-09
W AFEEY F 1.9E-09 1.9E-09
137Cs e mE=3i 2 TOLEY 1.4E-08 1.4E-08
e AFEEY F 6.8E—09 6.7E—09
138Cs e mE=3i 2 TOLEY 9.7E~11 9.7E-11
W AFEER F 4.8E-11 48611
126Ba e mE=3i 2 TOLEY 2.5E-10 2.6E-10
W AFEER F 1.3E-10 1.3E-10
128Ba e mEs=3i 2 TOLEY 2.8E—09 2.8E—09
W A2 HY F 1.2E—09 1.2E—09
1318y E AW 2 TOLEY 4.6E-10 4.6E-10
W A2 HY F 3.6E-10 3.6E-10
13ImBy E AW 2 TOLEW 5.0E-12 5.0E—-12
W A2 HY F 6.4E-12 6.4E—-12
133Bg (e mE-3i 2TOLEW 1.0E-09 1.0E—09
W A2 HY F 1.8E—09 1.8E—09
133mBy E AW 2 TOLEY 5.7E-10 5.7E-10
W A2 HY F 2.9E-10 2.9E-10
135mBy E AW 2 TOLEW 4.5E-10 4.5E-10
e A5 ER F 2.3E-10 2.4E-10
13TmBg (mE =35 ETOEW 1.0E-12 1.0E-12
W A2 EY F 1.0E-12 1.0E-12
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15 1-1 DCAL & BE¥ a— ROFEZRERZOLE: (14/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A DAL e
15 —
13Ba & H Y 2TOIEY 1.2E-10 1.2E-10
W AL F 5.5E-11 5.5E-11
140Ba & F R 2 TOIEY 2.5E-09 2.5E-09
W AL F 1.6E—09 1.6E-09
141Ba & H Y 2 TOIEY 7.4E-11 7.4E-11
W AL F 3.7E-11 3.7E-11
142Ba & H Y 2TOIEY 3.4E-11 3.4E-11
W AR F 2.6E—11 2.6E-11
182]p EYREYE 2TOILEY 5.2E-11 5.2E-11
W AR F 2.8E-11 2.8E-11
M 4.1E-11 4.1E-11
S 43E-11 42E-11
1841y EYREYE 2TOILEY 1.9E-10 1.9E-10
W AR F 1.3E-10 1.3E-10
M 2.0E-10 2.0E-10
S 2.0E-10 2.0E-10
1857y EYREYE 2TOILEY 3.3E-10 3.3E-10
W A F 2.0E-10 2.0E-10
M 3.1E-10 3.1E-10
S 3.3E-10 3.3E-10
1861y & H R 2TOILEY 5.6E-10 5.6E-10
W A F 3.6E-10 3.6E-10
M 5.3E-10 5.3E-10
S 5.5E-10 5.5E-10
186myy & H R 2TOILEY 7.3E-11 7.3E-11
W A F 5.8E-11 5.7E-11
M 8.1E-11 8.1E-11
S 8.4E-11 8.4E—11
187]¢ & F 4R 2TOILEY 1.1E-10 1.1E-10
W A F 6.6E—11 6.7E—-11
M 1.1E-10 1.1E-10
S 1.1E-10 1.1E-10
18] & H R 2TOED 7.6E—-10 7.6E-10
W A F 5.6E-10 5.6E-10
M 7.2E-10 7.2E-10
S 7.4E-10 7.4E-10
189]p & F 4R 2TOLEY 2.4E-10 2.4E-10
W A F 1.6E-10 1.6E-10
M 3.9E-10 3.9E-10
S 4.4E-10 4.4E-10
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15 1-1 DCAL & Bi¥ a— ROFEZRERZOLE: (15/20)

EhEAREC (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
1901y & 1R ETOEY 1.1E-09 1.1E-09
W AL F 1.1E-09 1.1E-09
M 1.5E-09 1.5E-09
S 1.5E-09 1.5E-09
190mpy & FE R ETOEY 7.0E-12 7.0E-12
W AL F 4.9E-12 4.9E-12
M 6.9E—12 6.9E—12
S 7.2E-12 7.2E-12
1921y EYREYE 2TOILEY 1.4E—09 1.4E-09
W AR F 2.2E—09 2.2E-09
M 4.1E-09 4.1E-09
S 4.9E-09 5.0E—-09
19207y EYREYE 2TOILEY 9.1E—-10 9.1E-10
W AR F 8.1E—09 8.1E-09
M 8.4E-09 8.4E-09
S 3.0E-08 3.0E-08
193myp EYREYE 2TOILEY 2.9E-10 2.9E-10
W A F 1.5E-10 1.5E-10
M 8.8E-10 8.9E-10
S 1.0E-09 1.0E-09
94y & H R 2TOILEY 1.3E-09 1.3E-09
W A F 3.6E-10 3.6E-10
M 7.1E-10 7.1E-10
S 7.5E-10 7.5E-10
194myyp & H R 2TOILEY 2.1E-09 2.1E-09
W A F 6.5E—09 6.5E—-09
M 6.1E—-09 6.1E—-09
S 7.7E-09 7.7E-09
1951y & F 4R 2TOILEY 1.0E-10 1.0E-10
W A F 4.5E-11 4.5E-11
M 9.7E-11 9.7E-11
S 1.0E-10 1.0E-10
195y & F 4R 2TOILEY 1.4E-10 1.4E-10
W A F 7.7E-11 7.7E-11
M 1.6E-10 1.6E-10
S 1.7E-10 1.7E-10
195mpt, & F 4R 2TOLEY 2.8E-11 2.8E-11
W A F 2.8E-11 2.8E-11
198pp & H R ETolEY 1.1E-10 1.1E-10
W N F 8.8E-11 8.8E—11
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15 1-1 DCAL & Bi¥ a— ROFEZRERZOLE: (16/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A DAL e
15 —
199Pb & H Y ETOEY 4.6E-11 4.6E-11
W AL F 3.8E-11 3.8E-11
29Pp & H Y ETOEY 4.0E-10 4.0E-10
W AL F 2.6E-10 2.6E-10
2pb & H Y ETOEY 1.6E-10 1.6E-10
W AL F 1.2E-10 1.2E-10
22Pb & H Y ETOEY 1.5E-08 1.6E-08
W AR F 2.5E-08 2.5E-08
202mpty EYREYE 2TOILEY 1.5E-10 1.5E-10
W AR F 1.3E-10 1.3E-10
203pp EYREYE 2TOILEY 2.5E-10 2.5E-10
W AR F 1.6E—10 1.6E-10
205pp EYREYE 2TOILEY 2.7E-10 2.7E-10
W AR F 4.0E-10 4.0E-10
209ph EYREYE 2TOILEY 5.7E-11 5.7E-11
W AR F 3.2E-11 3.2E-11
21pp EYREYE 2TOILEY 1.8E—-10 1.8E-10
W A F 5.6E—09 5.5E-09
212pp & H R 2TOILEY 6.0E—09 6.0E—09
W AL F 3.4E-08 3.4E-08
214pp & H R 2TOILEY 1.5E-10 1.5E-10
W A F 5.0E—09 5.0E—-09
200Bj & H R 2TOLEY 5.6E-11 5.6E-11
W A F 4.5E-11 4.5E-11
M 6.0E—11 6.1E-11
1B} & H R 2TOILEY 1.2E-10 1.2E-10
W A F 9.3E-11 9.4E-11
M 1.2E-10 1.2E-10
202Bj & H R 2TOILEY 1.0E-10 1.0E-10
W A F 9.2E-11 9.2E-11
M 1.1E-10 1.1E-10
203Bj & H R 2TOED 4.9E-10 4.9E-10
W A F 3.7E-10 3.7E-10
M 4.7E-10 4.7E-10
205Bj & H R 2TOED 9.1E-10 9.1E-10
W A F 6.9E-10 6.9E-10
M 1.0E-09 1.0E-09
200B{ & H R ETolEY 1.9E-09 1.9E-09
W A F 1.4E-09 1.4E-09
M 2.1E-09 2.1E-09
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15 1-1 DCAL & Bi¥ a— RoOFEZRERZOLE: (17/20)

FERhERE (Sv/Bq)

K PG {EEEIE F T 1R~ ORI & A
DCAL PG — I

27Bi & 1R ETOEY 1.3E-09 1.3E-09
W AL F 8.5E-10 8.5E-10
M 3.2E-09 3.2E-09
219Bj & 1R ETOEY 1.3E-09 1.3E-09
W AL F 1.4E—09 1.4E-09
M 6.0E—08 6.0E—-08
210mBj & 1R ETOEY 1.5E-08 1.5E-08
W AR F 5.4E-08 5.4E-08
M 2.1E-06 2.1E-06
212Bj EYREYE 2TOILEY 2.6E-10 2.6E-10
W AR F 1.5E-08 1.5E-08
M 3.9E-08 3.9E-08
213Bj EYREYE 2TOILEY 2.0E-10 2.0E-10
W AR F 1.8E—08 1.8E-08
M 4.1E-08 4.1E-08
214Bj & 4R 2TOILEY 1.1E-10 1.1E-10
W AR F 1.2E—08 1.2E-08
M 2.2E-08 2.1E-08
203pg & H R 2TOILEY 5.3E-11 5.3E-11
W AL F 4.8E-11 4.8E-11
M 6.9E-11 6.9E-11
205pg & H R 2TOILEY 5.6E-11 5.6E-11
W AL F 5.4E-11 5.4E-11
M 7.0E-11 7.1E-11
27po & H R 2TOILEY 1.4E—-10 1.4E-10
W A F 1.1E-10 1.1E-10
M 1.5E-10 1.5E-10
210pg & H R 2TOED 2.5E-07 2.4E-07
W A F 7.3E-07 7.2E-07
M 2.2E-06 2.2E-06
2Ra & H R 2TOED 1.0E-07 1.0E-07
W A M 5.6E—06 5.7E—06
24Ra & F 4R 2TOILEY 6.5E—08 6.4E—08
W A M 2.3E-06 2.4E-06
25Ra & H R 2TOED 1.0E-07 9.9E-08
W A M 4.8E-06 4.8E-06
226Ra & H R 2TOED 2.8E-07 1.6E—06°
W A M 2.2E-06 2.6E—-05¢
227Ra & H R ETolEY 8.2E-11 8.2E-11
W N M 2.0E-10 2.0E-10
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15 1-1 DCAL & BE¥ 22— ROFEZRERZOLE: (18/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
*2Ra & H Y ETOEY 7.0E-07 6.8E-07"
W AL M 1.7E-06 1.7E-06
226Th & 1 HEER REFE DAY 3.5E-10 3.6E-10
FR b4 K ORI b 3.5E-10 3.5E-10
W AL M 7.3E-08 7.3E-08
S 7.8E-08 7.8E-08
27Th & 1 HEER REEFE DAY 9.1E-09 9.1E-09
Fe b o OKER{E 8.3E-09 8.3E-09
W AR M 6.2E—06 6.2E—06
S 7.6E-06 7.6E-06
28Th % O HEHR REEE DAY 7.2E—08 7.1E-08
Fe{b) o OKER L 3.5E-08 3.5E-08
W AR M 2.2E—05 2.3E-05
S 2.5E-05 3.2E-05"
29Th % O HEHR REEE DAY 5.0E-07 4.8E-07"
Fe{b) e OKER L 2.0E-07 2.0E-07
W AR M 7.1E—05 6.9E—05"
S 4.8E—05 4.8E—-05
20Th YRE3E REEEDILA W 2.2E-07 2.3E-07
Fe (b o OKER{E 9.2E-08 9.3E-08
W A M 2.9E—05 2.9E-05
S 7.4E-06 7.4E-06
BITh EYRE3E REEEDILA W) 3.3E-10 3.3E-10
Fe (b e OKER{E 3.3E-10 3.3E-10
W A M 3.7E-10 3.7E-10
S 3.9E-10 3.9E-10
22Th EYRE3E REEEDILA W) 2.3E-07 2.2E-07
e fbd e OOKER L 9.4E-08 9.2E—08f
W A M 2.9E—05 2.9E—05
S 1.2E-05 1.2E-05
24Th & F 4R REFEDILA Y 3.4E-09 3.4E-09
fefbd e OOKER L 3.4E-09 3.4E-09
W A M 5.3E—09 5.3E—09
S 5.9E-09 5.9E-09
B0y EYRE3 REEE DAY 5.6E—08 5.6E-08
KB D 4 A4 2.7E—-08 2.7E-08
W A F 4.5E-07 4.5E-07
M 1.0E-05 1.0E-05
S 1.2E-05 1.2E-05
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15 1-1 DCAL & BE¥ 22— ROFEZRERZ O LE: (19/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
By % 1 HEER REEFE DAY 3.4E-10 3.4E-10
KB D 4 DAY 3.4E-10 3.4E-10
W AR F 1.8E-10 1.8E-10
M 4.7E-10 4.7E-10
S 5.1E-10 5.1E-10
»y & 1 HEER REEFE DAY 3.3E-07 3.2E-07
KB D 4 DAY 3.7E-08 3.5E-08f
W AR F 4.7E-06 4.4E-06"
M 4.8E-06 4.8E-06
S 2.5E-05 2.6E-05
3y % O HEHR REEE DAY 5.1E-08 4.8E-08"
KEB5r D 4 DG 8.6E—09 8.3E—09f
W AR F 6.8E—07 6.3E-07"
M 2.2E-06 2.2E-06
S 7.0E-06 7.0E-06
B4y % O HEHR REEE DAY 5.0E-08 5.0E-08
KB D 4 i OAbE4 8.4E—09 8.5E-09
W A F 6.5E-07 6.5E—07
M 2.1E-06 2.1E-06
S 6.8E—06 6.8E—06
B5y % O HEHR REEE DAY 4.7E-08 4.4E-08"
KB D 4 A4 8.4E—09 8.2E—09"
W AL F 6.1E-07 5.7E-07"
M 1.8E-06 1.8E-06
S 6.1E—06 6.1E-06
26y % O HEHY REEE DAY 4.7E-08 4.7E—08
KB D 4 A4 7.9E—09 8.0E—-09
W AL F 6.2E-07 6.2E—07
M 1.9E-06 1.9E-06
S 6.3E-06 6.3E—06
21U & F 4R REEE DAY 7.8E-10 7.8E-10
KB D 4 A4 7.9E-10 7.9E-10
W A F 3.4E-10 3.5E-10
M 1.5E-09 1.5E-09
S 1.7E-09 1.7E-09
38y & F 4R REEE DAY 4.4E-08 4.2E-08"
KB D 4 AL 7.6E—09 7.4E—09"
W A F 5.9E-07 5.5E-07"
M 1.7E-06 1.6E-06
S 5.7E-06 5.7E-06
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15 1-1 DCAL & Bi¥ a— ROFEZRERZOLE: (20/20)

FERhERE (Sv/Bq)

K PG {BZIE & T2 1M~ D WU % A
DCAL PG — I
2y % 1 HEER REEFE DAY 2.7E-11 2.7E-11
KB D 4 DAY 2.8E-11 2.8E-11
W AR F 1.8E—11 1.8E-11
M 3.3E-11 3.4E-11
S 3.5E-11 3.5E-11
240y & 1 HEER REEFE DAY 1.1E-09 1.1E-09
KB D 4 DAY 1.1E-09 1.1E-09
W AFEIR F 3.6E-10 3.7E-10
M 7.6E-10 7.6E-10
S 8.1E-10 8.1E-10

« FREIROTE T SAF OBV OE N

b 7 OFFE D %f@%@ﬂﬁﬁ%@ﬁw

© MR RGE R O FE - SAF OB D5

4 fEBENREE T L L HhE @b%7w®ﬁ%®
E%%&ﬁkbfmﬁPy@m%%@%%%w@@w
" Other HRIE D HUR N DIE,
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(2) FHEOHEBIRI
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2.

HZR & OF[ &8

W (B2 D TREER) L OE RS

AP SFfocd 8 A 2 H
Gt AR e B s - R IERT (PRI R AR ETRR SR EAT)
HE
(EEAFRE) @it LB
(WFSEW )7E) WAERS, EfEE
(WFFESINE) Yok, EDERRR
e
(1) #eEmicEE+5=—X
) BEmIcE+T5=—X
(3) ZDfh

AP e

- eSS S 11

K. Manabe, K. Sato and F. Takahashi, Development of a Function Calculating Internal Dose

Coefficients Based on ICRP 2007 Recommendations, Bio Conf. 14 03011, 2019.

« AARBA /154 2019 ERkD KE 2

<O 7 18] B ARHOR B - SRS U S

Hft: SFeH9 A 11 H~13 H
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Z A hJL 2 ICRPZ X 28T LW EARE O 4T (EERIE < IT & 2 E3E 28 suR IR

e
e

HAfF: SOt 9 H 21 H
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HWEH - (WIEBINE) B EERHR

2 A k)L ICRP2007 &1 125 L7 NERRIE < Bt = — N - R R I HE B ne oD BA %8
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* 5th Asian Radiation Dosimetry Group meeting (ARADOSS)

A mFocdE 11 H 6 H~7H

5507 : Garden Hotel (FFE, Jbx0)

FRE - (HAEHTEE) mffs

# A bV : Development of internal-dosimetry code based on ICRP 2007 Recommendations

* 5th International Symposium on the System of Radiological Protection (ICRP 2019)

HAF: AFoc4E 11 A 18 A~21 H

55FT : Adelaide Convention Centre (ZEM, 77 L —F)

KA - WHIESINE) FESD KRR

# A kv : Development of a function for estimating intakes of radionuclides using the models and
data based on ICRP 2007 Recommendations

<5 2 B H AR 2 2 Y2 - A AR PR ERIRS 24
Hft: SFoc 12 A4 H~7H
AT AL RFEHFZEILH X v o8 (EaRALET)
1 H
REH - BFZESINE) B fEKHR
XA bV T ST A OEBMEERUC X D NEHEHE < BREREE I ) D RNENREE T
IV DR
21H
HEH - (ATLEE) miEa
Z A Kb ICRP 2007 &N IZYEILS 2 NERHEIE < Bkl = — R OB %

- ARNTCAE BT RCR I =

HAF - w242 H 6 H

Siph IR RRI R AR CROTHEHEX)

REH  (LEMTEH) miEET

FA Bv s P < BRERHE = — R OBIZEICBI 2458

« BARJR 152 2020 SFEROFES (TREOABROH)

RFE - (WFFESNE) EMEKER
X A kv ICRP2007 SEENE IS < WEHHIE < R EFEi = — ROBR%E : =— K B RO BIFE
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f(H3 PRmRRER

1. BARBETFER 2019 FEKOKRE BEATA K24 (pp. 74-85)
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3. 5th Asian Radiation Dosimetry Group meeting (ARADOS-5) FH& A 71 R 1

Development of internal-dosimetry code
based on ICRP 2007 Recommendations

F. Takahashi, K. Sato and K. Manabe

@2 Japan Atomic Energy Agency

The 5t ARADOS (Asian Radiation Dosimetry Group) meeting
@ Beijing, 6™ — 8™ Nov. in 2019

Introduction

Japanese requlatory standards against internal exposures
@ Three kinds of concentration limits (Bq/m?) for:
v Ambient air in facilities - Occupational

V' Exhaust from facilities | _
— Public
v" Drainage from facilities _J

® Current standards are determined by using committed effective dose

per unit intake, e(t) (Sv/Bq), based upon ICRP 1990 Recommendations
(mainly referred to ICRP Publ.68 and ICRP Publ.72).

ICRP started to release new e(1) based upon
2007 Recommendations

-

® The Nuclear Regulation Authority of Japan (NRA) considers to introduce
ICRP 2007 Recommendations into the regulatory system.

((@)) The 5t ARADOS meeting, Beijing, 6t- 8t Nov. in 2019
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Revision of the Japanese Regulatory Standards

® |t should be checked whether new e(t) are correctly derived on the basis
of ICRP dosimetry model or not by ourselves.
v" ICRP dosimetry model consists of various functions:
biokinetic model, nuclear decay data, SAF data and so on.

® |t is important to recognize which function makes the coefficient change.

v' Change in Tissue weighting factors (w;)? Biokinetic models?
Human models? Specific absorbed fractions (SAF)?

® |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 Caucasian (i.e. SAFs).

JAEA has proposed a project to develop an internal dosimetry code
to NRA, and the 4-year project (2017-2020 FY) is ongoing now.

(@) The 5t ARADOS meeting, Beijing, 6t%- 8t Nov. in 2019

Development of Internal Dosimetry Code

Purposes of the code

(@) Confirmation of new e(7) for revision of the existing regulatory standards

(b) Estimation of internal doses considering various conditions
for managing internal doses of workers,
for evaluating retrospective doses in case of an accident

based upon ICRP 2007 Recommendations.

Main functions of the code

____________________________________________________________________

(1) To calculate e(7) using basic dosimetric models/data !

* Main function of this code for the purpose (a). Maih part of this talk

e 5 e e e e e

(2) To estimate intakes of radionuclides and resulted doses
from monitoring data
* Application of the function (1) for the purpose (b).

(@) The 5t ARADOS meeting, Beijing, 6™~ 8 Nov. in 2019
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Development of Internal Dosimetry Code

Language  NRA considers to distribute the code for free in Japan.
— Ease of use is also important.
® Java for making source code
v' Java application runs on multi-platforms: Windows, macOS, Linux.
® XML (eXtensible Markup Language) for some data files
v' Easy to edit data and understand the meanings
New e(T) including biokinetic models are being discussed in ICRP now.

Example XML Plain text
Biokinetic model Ctransfer>
<from-comp>compl</from-comp>
<to-comprcomp2</to-comp> +
Comp.1 e Comp1 Comp2 1.50E+01
<rate>15</rate>
l)l* =15d™ <unit>perd</unit>
</value>
Comp2 </transfer>
*transfer coefficient | 1295 and tree structure give Places or order of values
meanings to the values. give meanings to the values.
— Meaning is explicit. — Meaning is implicit.
— Easy to search & edit values. | — Less flexibility for editing.

(@) The 5% ARADOS meeting, Beijing, 6%- 8% Nov. in 2019

Methodology for e(t) Calculation (ICRP Publ. 130)

Radiation weighted S value, S (rr=rg):
S.(T  rg) = ZWRZ Ex, Y &(T < 15, Ex}) ¢ for speqﬂc energy is obtained by
R i

interpolating discrete SAF data.

Sw (T < r5); (Sv): Radiation weighted S value of chain memberi from source regionrs to T.

wr: Radiation weighting factor.
Eg; (MeV), Yy ;: Energy and yield of j-th radiation of type R radiation.

@ (T < rs,Er;) (kg™"): SAF from rg to T at energy Eg;

Equivalent dose coefficient, hy(1) (Sv/Bq):

he(1) = Z Z i (x5, IS (T © 1354

i I's

d;(re, T) : Number of disintegrations of chain member i in source region (r¢) during T,
Evaluated by integrating simultaneous ordinary differential equations (ODEs)
describing time dependent activities based on biokinetic models.

Effective dose coefficients, e(t) (Sv/Bq):

hT (r) + hT(r) w: Tissue weighting factor.
e(r) = Z hMOTE(T) (Sv/Bq): Committed equivalent dose per
unit intake of tissue T for male or female.

(@) The 5% ARADOS meeting, Beijing, 6%- 8 Nov. in 2019
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Flowchart of the Function to Calculate Dose Coefficients

Biokinetic models Nuclear decay data SAF data Wy
[ICRP130, 134] [ICRP107] [ICRP133] [ICRP130]
[ | ]
&

Calculate S, for male and female
I

Construct ODEs descr!blng time dependent ODE: Ordinary Differential Equation
activities and equivalent dose rates

1

Calculate h¥!(7) and hi(7)
by integrating the ODEs

1 Wr
Calculate sex averaged hr(1) [ICRP130]

T |

&

Calculate e(1)

Accordance with the methodology in ICRP Publ. 130.

((@)) The 5t ARADOS meeting, Beijing, 6%~ 8t Nov. in 2019 7

Used Calculation Techniques

Integration of ODEs

J-LSODE: Package of ODE solver written in Java

v" Based on LSODE (Livermore Solver for Ordinary Differential Equations)
written in FORTRANT77.

v" Made from scratch to harmonize the language of the solver with that of
the main code.

Interpolation of SAF data T

_ _ . _ SAF(BB-sec—BB)
J-PCHIP: Piecewise Cubic Hermite
Interpolation Package written in Java

v' We confirmed that PCHIP (lin.-lin.)
Is used in ICRP task group.

v Based on SLATEC'/PCHIP written I
in FORTRANT77. 0 3

3+ PCHIP (lin.-lin.)
PCHIP

F  Interpolation ..,':l-lé/ (log.-log.)
A 1

{lin.-lin) o
\ L ; ; .
Rk .| Interpolation
Lt ‘(‘/ (log.-log.)

SAF (kg ™)
[+J

02 0.025 0.03
Electron energy (MeV)

"SLATEC: Sandia, Los Alamos, Air Force Weapons Laboratory Technical Exchange Committee

(@E))) The 5t ARADOS meeting, Beijing, 6t- 8t Nov. in 2019 8
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Reference data
e(1) in OIR Data Viewer ver. 2.17 and ver 3.01 (except Rn)

v with 2 digits of significant figures

Comparison of e(1) between results by our function and
OIR Data Viewer

v" The values of e(T) agreed with 2 digits for 426 cases in ver. 2.17
and 835 cases in ver. 3.01.

v For 28 cases in ver 2.17 and 50 cases in ver 3.01, the differences
were only =1 in the 2nd digit (due to round off).

Quality Assurance of the Function to Calculate e(1)

v' for 454 cases of 101 radionuclides of 14 elements (ver. 2.17, Publ. 134)
v" for 885 cases of 183 radionuclides of 13 elements (ver. 3.01, Publ. 137)

Quality of the function has been assured for
27 elements in ICRP Publ.134 and Publ. 137

(@) The 5% ARADOS meeting, Beijing, 6%~ 8" Nov. in 2019

Various Output of Calculation Results
In addition to e(7) and h(1)

® Changes over time in activity and excretion rate @ Cumulative doses

60Co, Inhalation Type F ¢ S, Inhalation Type F
—_— 1OD LRRLL LB LB LELELILRLEL ‘6‘_ 10 E- T T T T ILELRLRL|
g w0k S
\-a;- 1U_§i ...... U?! 10—?
x 107 | P
2 0% 2 10°
'~ 10 {Total body o
L 10C | === This study 8 21070
=, 107 L © OIR Data Viewer k= E
'§ 108 | 24h Urine . 1 = 100,
S 109 === This study = £ 3
< jgof 4 ORDataViewer A1 3 ol .o o0 (@ forred marow
10° 10" 10 10° 104 10° 10’ 10 10° 10*
Time after intake (d) Time after intake (d)
v Necessary for estimation of intakes v' Useful for detail analysis,
v" Good reproduction of OIR Data Viewer public understanding,...
We have progressed development of the function
to estimate intakes of radionuclides and doses.
(@) The 5% ARADOS meeting, Beijing, 6%- 8" Nov. in 2019 10
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Summary

® A project is ongoing to develop an internal dosimetry code
based upon the ICRP 2007 Recommendations in Japan.

® The function to calculate e(t) has been constructed. Quality
of the function has been assured for 27 elements in ICRP
Publ.134 and Publ. 137

® We have also developed a function to estimate intakes of
radionuclides and resulted doses.

Foundation
This study is funded by the Nuclear Regulation Authority (NRA) of Japan.

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

((@)) The 5t ARADOS meeting, Beijing, 6%- 8t Nov. in 2019 11
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4.

Sth International Symposium on the System of Radiological Protection (ICRP 2019)
FRARAZ— 11F

Development of a function for estimating intakes of radionuclides

using the models and data based on ICRP 2007 Recommendations

@ Kentaro MANABE, Kaoru SATO, Fumiaki TAKAHASHI
= Radiation Risk Analysis Research Group, Nuclear Safety Research Center, Japan Atomic Energy Agency

~ Background ~— Features of the internal dosimetry code

» We are developing an internal dosimetry code in accordance with ||* Function for calculating e(r)* *K. Manabe, et al, Bio Conf. 14 03011 (2019)
the ICRP 2007 Recommendations to revise the RP system in Japan. v Based on the ICRP's dosimetric models and data: nuclear decay
¥ Main function: calculating dose coefficients, e(r) data, biokinetic models, specific absorbed fractions...

» After the Recommendations are incorporated into the RP system, ¥ Enable to edit the models and data: Japanese specific data...
intakes and exposure doses should be estimated by using the » Function for estimating intakes from monitoring results
revised models and data in accordance with the 2007 ¥ Maximum likelihcod method with singular value decomposition
Recommendations. (SVD) is employed.

v’ Function for estimating intakes: an application of the function ¥ Single/multiple acute intakes, and chronic intakes are supported.

for calculating e(t) ¥ Graphical User Interface (GUI) for integrating the two functions

~ Development schedule

Fiscal year 2017 2018 2019 2020

Function for Development of Development of module Finished |

calculating e(7) main module for editing models and data ~ ©'NISNed -

Function for Need survey & conceptual design Development of Finished |

estimating intakes main module inished !

Construction of Development of GUI  Betaware provision &

improvement

GUI and manuals Manual preparation

Verification of the function for estimating intakes ~ Case 1: Simple case ~ Case 2: Results lower than DL ——

» Exercise cases were selected from » Ingestion of 137Cs (IDEAS) > Inhalation of 238Pu special type (IMBA)
¥ IDEAS Guideline (EURADOS Report 2013-01) ¥ Intake: 2 times v Intake: 1 time
¥ |AEA Safety Report Series No. 37 ¥ Monitoring: 7 times by WBC v Mory‘toring: 48 times by urine assay
6 10" T T T —1.30
¥ IMBA manual (IMBA Pro ver. 5.0.0) W ; - !
Intakes are estimated by using the former biokinetic models:  Monitoring result g X ¥ :
1990 Recommendations = Emyr‘fi:esuigtake 810 % Monitoring result %
. . 5: 5 g IDEAS gu{de\me % Estimated intake 1.25 %
> The former models were implemented to the code Z10° 1 X x = R s stucy E
.. . = S10? ! ‘ =
¥ Original respiratory tract clearance models (ICRP Publ. 66) b X | £ e e e §
¥ Gastrointestinal tract model (ICRP publ. 30) — Estimated time course of activity & Detection limit (D) -
v Systemic models for I, Cs, U, Pu (ICRP Publ. 56, 67, 69) - 2nd intake | 10 7555 7000 3600 3000 5000 00 2°
e T 0 10 20 30 40 50 60 Elapsed time after intake (Day)
\ Elapsed time after 1st intake (Day) ‘
~ Case 3: Multiple measuring methods ———————— - Case 4: Shortage of the number of measurements —————
» Inhalation of 235U type M (IDEAS) » Inhalation of 137l type F (IAEA) : :
v Intake: 1 time v Intake: 3 times Measurement times, n,, < Intake times, n,
¥ Monitoring: 5 times by WBC and 5 times by bioassay (urine) 1‘0/4 Monitoring: 2 times by thyroid monitor
v — )
10* 10 t<Tstintake ! Eqimated intake) .
2 ; ; 1 X Monitoring result X Monitering resut SS[I:E;“JQ;J e' IAEA 3
i St ke T f | 2 Monterng el oot ] o P It is assumed the intakes on each day
A IDEAS Q i urinary excreticn rate 3 g ' | are equal
g X Monitoring result a | ;«103_! Estimated @ Q 1 a ;
10 — bstimsteg timecourse | & 100 | ST fme courseof | 1 This study:
H activity g i I ivi | 1 . . .
! i = ] £ 1 Assumption about each intake is
= M H : NOT necessary for estimating intakes
[ x] e L ke S e s innake because of SVD.
100 M L ol n ¢ 1 02 3 4 5 &
10 20 30 40 50 &0 0 10 20 30 40 50 &0 Elapsed time after 1st intake (Day)
Elapsed time after intake {Day) Elapsed time after intake (Day) ‘
‘ Note that assumption is effective in some cases.
Eg., information on working time, concentration of activity in work place is available.

~— Summary & future plans

» We confirmed the function for estimating intakes of the internal dosimetry code works correctly.
# This FY: We will construct the betaware of the internal dosimetry code in accordance with the ICRP 2007 Recommendations.

» The next FY: We will complete the code based on comments and suggestions from betaware users and prepare manuals.

Foundation: This study is funded by the Nuclear Regulation Authority of Japan (Radiation Safety Research Promotion Fund).
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