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Health Physics in JAERI No.38
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Department of Health Physics, Tokai Research Establishment
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Radiation Control Division, Oarai Research Establishment

Operation Safety Administraticn Division, Mutsu Establishment
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(Received September 18, 1996)

In the annual report No.38(fiscal 1995) are described the activities of
health physics in Tokai Research Establishment, Naka Fusion Research
Establishment, Takasaki Radiation Chemistry Research Establishment, Oarai
Research Establishment, Mutsu Establishment and Nuclear Ship Mutsu.

In all the establishments, radiation monitoring in nuclear facilities,
individual monitoring, environmental monitoring and maintenance of monitoring
instruments were carried out as in the previous years. There were no
occupational exposure exceeding the effective dose equivalent limit and no
release of radioactive gaseous and liquid wastes beyond the release limits
specified in the regulations. In the environment, no abnormal radiocactivity
was detected attributable to the faclilities.

Technology developments were made as in the previous years for improving
the technigues and methods of menitoring of individuals, facilities and
environment, and also radiation measurement instrumentation.

The research works were carried out in various fields such as radiatiocn

dosimetry, environmental monitoring, and so forth.

Keywords ; Health Physics, Radiation Menitoring, Radiation Dosimetry,
External Exposure, Internal Exposure, Environmental Monitoring,

Radiation Protection, Annual Report
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Fig. 2.2.2—1 Relative pressure drop as a function of mass loading time.
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Fig. 2.2.2 — 2 DOP aerosol penetration curves of HEPA filter clogged with mosquite
stick zeroso! as a function of various pressure drop at 3. 42cm/sec

air flow face velocity.
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Fig, 2.2.3 — 1 Fish Bone Chart of Radiation Control.
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Fig. 2.2.4—1 Surveillance system on radiation monitoring in JMTR.
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Fig. 2.3.2 — 1 Energy dependence cf phantom response.
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Fig. 2. 3 9 — 2 The spectral distribution of air kerma at the surface of the
slab phantom for a broad parallel beam of 60keV photons.
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DEFEAICE D, BEICIRTOBREENTE Y, 20T, ENCREHERE KESERUHRRE
BT U THEEIRR D RIEREIOIU I B ic e 7 VAR L, T 7 AN oHBEEET L.
iz, BHEBOHEEELAEEERICBOTLEERET L/, vBRELTYC s BFK
PP C oRIREER T, 7 BIROIARITIESH 2 RIREL R OB L 7o AR TIRIAERIRFEFOE L
fzo BEARIIBVTIIABREEZREL, rBE—AroBEHNCRETIHDE L, HFEER
FEEBICHRE U7RF (20U A — MEED RUENOERIFICRE LR (4 7RBED THE%:
Ei7 U1, ASTEICBWTR, AFOhy A T7IRNF-Z10keV &L, KFPAy FATTR
WFE—ITET BMERONCHEN S F TEYZTT > 72 XTFOBmEREICHVWAMEREZ 177 Y
E LT, Hubbell DT — 7 ICBEISZBEEI N/ Photox 2 FWVe, v B NF—5h%HHEd 5
i, MMEREEEEHVWT IV REFE L, £, JEEBIROAFETHIEET - 2B
BOLRNF—DHEOFMEHT 72" 2,

Fig.2.3.3 — 1 RUFig 2.3.3 — 21, B 1BEHZEILEVTY Co@FEEHWIREE03IY A —
MEEREC L 7 BEIC LB y BT R NF RO RERT . TRILF -4, BEEER
BB U, BIESREETIRESIR 0 U EREH ORI L 5 T2 L F— SOk
BIGAERREBODTI - U, BEERERAVAHEICKAFHMERIL, AEERE OB
ENR NI B, 4 nBREOINRTIORES B -7, i, 4 7 BB VW TRKIESE
BWT, HELT 2RO ECNDHTHS, TV A —7BEWRE ENBEWROE 7ot
BT & BIM#EREFig.2.3.3 — 3KRUFiL.2.3.3 — 4R T . T T ALOFEICL 2FHERER
EREC L DI N ZRILF -0, L —FH L7

PEo#ERNS, EGS4a—FNERAWEYTAHLOHEILL-T, RESFO ¢ fErsLF
—NHEBERSTMETE AL &0 -7, S5, BEA 7BV TEELL /2 v RO+
NF—SHDOFME ) A — MNEFHICET 2 ZENHEMR & EREEROFEIT I TETH 5,

(& £

SE R
DE®E S8F . (R0 —EE L% —No. 37, JAERI-Review 95-020, 216, (1995)
2)EHE, FK : BARFIF21995FEEOES B64, (1995)
3)W. R Nelson, H.Hirayama, D.W.0.Rogers : The EGS4 Code System SLAC-265, (1985}
4)E#E Al BGS40— NI —4'— XRRDEA%, KEK Proceedings 92-14, 48-73, (1991)
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Fig. 2.3.3— 1 The spectral distribution of exposure for an irradiation with
collimated heam in Nol irradiation room with 50Co source.
The source-to-detector distance is 2.0m.
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Fig. 2.3.3— 2 The spectral distribution of exposure for an irradiation with an
isotropic source in Nol irradiation room with *°Co source.
The source-to-detector distance is 2.0m.
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Fig. 2.3.3 — 3 The spectral distribution of exposure of collimator-scattered
radiations in Nol irradiation room with '*7Cs source.
The source-to-detector distance is Z.0m
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Fig. 2.3.3 — 4 The spectral distribution of exposure of room-scattered
radiations in Nol irradiation room with '*"Cs source.
The source-to-detector distance is 2.0m
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Fo, 19X e OFFIE LCERENS X e ANBEEBRICRIET REEH ST Lt TS
0, EFAF TR L RIS A X R B 28 =5 D)L — TRUESH L
L7

YA NELS ORERERRSE LT, A4 W BRRRE R SEHEHRR 2 (R L, BORIX
RUBHBEOE, KEHERRRER~, ZOBR BEHEERERERETS ok
BWT, AEEARWTLDEBOIERICEVWEG T A NEZF E#RIETES I &0 h -7
rPHEF AT < IS SRR E & D EFICTET Broiic, ERHRBOMMET ASTAIK
PRI LI A T » 7o ZORER, HbETICH 3 KRR B RN S50,
BT ANA ¥ v A VEIEBAROMT CREEIIHETE 5 X510 » 7, 7o, KROE
BOHTFEO TR F—ARY PLEEBBICANT, EHiEE [ CRUDRRYT SHRAR
OBUFERRNT LT, EOME, BEASOMRPHETRICEVT, FRRRHRERVTRAHE
EELPNFHETE S LRI T

B R L F - MRS TRAE T 5 AEAAHERTR T 5 L < SRR A
DOFIFAIT > 120 AEER, BINEREMRE LT, &7y MENTERS N A FRREHE
RO FER R TS 5 OFHEFED 5 5, EXROBSHRINHC L B FREDETILE

RS L, EBERIGEERAHELzOZSMEHRL,
Ly 4%
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3.1.2  ERHIMEHER T RIS 3 I RBEEHFORIE

HBHEA R EB WA R TS ORIE (EHARE) 1213, BERNOREED RBEERE YT
21 OISO B W R EHEENNEL 135, BARICEVTIE, COHKNC 15 LA
OEERASERINTVEY,, JOBHEOERICEL TR, KEOHRELEFEOVWTE
BRI & Y A BEOREREOEER CEMIIINTWA I EPBETH S, LrL, JE
HOEOHGHER A 20T, TOEMF RIS RITbN TV, IO/, THE TR
R O EER R U TR A IR A X (A, 1P XeRU PPXe) IIDOWVT,
1.5 ¢ B XA EHHEOREOR VKIEEIT - 70

1.5 ¢ BRI EEEOREI @R Ui 2L —7oMRAFig 3. 1. £ — 1ITRd, KRIECE

L, AdBEsESURERA AN —TRICBWTHR & T 2EHEN X L Z7 e 0181785
FTRAT B, ZOHAN—THOREH R % ZANBESEE L THIRBERNICERZHL,
HEHEA 2 BEARET B, BIEHA R —THROKRSHES ZBEC Bo-a® i3 KATERS
ha, C=k-.r/ {v(I-Fu!
TOT, ki3, BEHHAEEENEEE? TREXINAAEHEE B0 & T OBEHRECEERNTE
A A LIRS L RICBON AR 7)) Lo, r@3FHEE 7). vEARSE
EROHERE (en?) , F.IZEGS0REICL 5 HAGEEOHEIROETOEEZ/RT . Fig. 3.
1. 2— 22, BAOFEH AT BF . ORERTHFFHEECREAT ZZEIOATOREE LT
Tet. COREBRNSIOAN LI, ZROEBICLABEINIV, ¥, kKR VvOELEE
BLEETE 570, KEHERELBERRETE b, L AR OBNEERE
Wi OEHEREERAENOEHOBEE LTRig. 3. 1. 2 - 3IIRY, JOAEERICE ISR
FXNF10L 3 kPaichi AMEFREE, TAr, 'PXe, Xelxl, EhEN, 0.192
&MiOﬂmDAﬂ(’wffbéoCﬂémﬁm,%J%%ﬁﬁ?B%&?@K%#é?ﬁi
5NTWV5S,

F1:, FEFHEOSTHEFEEFE UTHER L X e 3, X e AERHCERSNARY L
LTHET A0, HAESy ORESBICHEENET 3 Db 5, OB eKRRUETE
It L OEHE LTz, HEIIE Brihnyialb—yarya—F (EGS4) 2R\, FEEE
HIHEREER H i, CHOORREND, F%D1X e 2EBAN PP Xe FRERNWT
.54 BRI EBHAOHEMTICB W TERBROB TR 2 XL TTH A I EPHLNENL -7

FEROKTERUASYIBESHGICE S X, L5/ BERMABESHMECHT S Ar, "Xk
U1 X e OMBHRMARER(EA, £/, FEHECER LS HRETREHER 7 22 B0k
GHESER AN AT =¥ O — TRIEBFEHIL L.

R

) BFhicemsins: BEREIES L CBEREHRORICE T 2ERRRER T+ 2 b,
142-143, (1980)

2) HME, ftb: RADIOISOTOPES, 42(8), 452-460, (1993)
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.3.1.2—1 Measuring apparatus and gas-loops for calibration
of gas moniters.

1.00

0.98

0.94

0.92

l
0.0 2.0 4.0
Partial pressure of air (kPa)

Fig. 3.1.2 — 2 Variation of {1-F.) as a function of partial
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Fig. 3.1.2 — 3 Variation of current per activity concentration vs.
internal air pressure for the 1500cr ionization chamber.
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R S N TR RO RBICEEET 5 LREL, AMREICKSHERNOREEE ¢
PR (RPEEE) 2L, NEREEHEEERE L THEEL, ERRROBIRHEZT -
fro FZMEZSOBRHBELTE, T3RAFv IV T V— ¥ ROGMiTHEEER L7,
EREEORETEES BT, BORIC L % SEOBSENEL SN B, B4 L HIRRIE
LA SEARWT, HERNAERIICTME L/, FSAFv 7 v FL—FEHWEED,
FIRR I B HEHEABIC & A B ORINEE £ Rig. 3. 1.3 — LITRT, &7, EERCY
2R B DFHERIR & BRI BH R (BERIUSHERES) ZTable 3.1.3 — 1ITR
4, fPEEE S R, EEERERE S S, BAEELOHEEEE L IIRHBORIENHRETSH
22 EAHRE L. UL, *°S r+2Y TIEEEIRICRT A ENITEREFL D SEWERICSH
2. chil EEESEOEHEE BRI N TV AD EEL SN b, 14 VRBEREOIE
BEMERATRIT, 0. 01%LATF Th - Too REBEOMAICID, AR O HETHERIRIC & 5 HROBNI
RIS B, i, BEALECH UTEMT &0, Ny F U IHMOESH SIREEANNT
B E X AR - 72 BAEGIE & DHEATT - foo BEREIC U ST/ BRI R U EF
gEE E, FRENCH LU TR TS AF v 7 v o F L— 7 Ot %Fig. 3. 1.3 — 21TR
4, 0L BEEOREEREICH WS, FENREEICL > TR, EBDARICHERES L.
HSTREZ BT A AR 5 2 & - 7o,

PLEX D, SEESHEIEETEZHERICB O TAREAEH L TRIESBOREEZTAE, &
NHEERILY A STy ORENUEETH S EEFIE LT,
(Rt

BEH
1) M YOSHIDA and R. H. MARTIN: Appl. Radiat. Isof.. 41, 387-394, (1990
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Fig. 3.1.3 —1 Self-absorption for each radicnuclide with plastic
scintillator.
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Fig. 3.1.3 —2 Counting efficiency of plastic scintillation detector
for FSS and sources with thick backing.
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3.1.4 FHETEDRE OHEKFHEORNT

19904 ITHR S /- ERB G B R R 20O AENS (1 CRP Publ.60V) TR, BERRHE
EEOBAL EBIS BETHEIC L 55 A KEREENThhis, RS, PEEFEIE < FREsF
BicEAL, “OEEORENAX (HN . JOR, IOBETREINIGHEHEREPE
TN/ AR EREERWT, THTFARET T AENEROHELITY, HEFHEICL
ERE A2 OBBEREREABH LY, CNOOEBRBEANERHBT I - TR, FHTO
AETERES LT 5 R0 SR I RIS R R AT, L L, BT CRRE & SITREICFHE
57 0IE, T OASAFEICEL X DB RSB OBEEM LB D S, £EIT, &
T FEAMRBR D FTFHRIFE DR 21T - 720

EEHEBOEICIE, IR Ui R EETE O — NIEUNESSE-2¥ W, JOoa— Nid.
BT 3 LF - 518, 3 MeVDHEFAERD AN S AGT % & ZOEIMRREFERN SERAD
6 SDERBICE L THET I~ FTh b, £/, IOI—FTE, TUr7hIaEERAVK
gt 7 0 75 ARV BAOTHER AT~ 54 75 U —JENDL-3 1250 WiV 51
TW5B, A, AMEENCEEICASNT AFETE-LEEL, 0° SICARARIZEL TENRE

ZEHE U, BT RLFE—DD14. 0 NeVOREHD 5 DO AF LA NF—IZoWT, 0iE SmiE
RUBRASE 5 AR 1T - 7.

Fig.3. 1.4 — 112, 1%MW@ﬁ%%hﬁ?é%%ﬁﬁ@kﬁﬁﬁ&ﬁﬁ%ﬁ?o30®E#ﬁ
B LT, ARREHREEWIRTH D, £EH 2 n ARNCHEL L TRTA 2 7 Al OEN#E
PAER L -TWVWB, THiE, AKDES - I TEAHOREICL - TED, 78R
BOTHNE &1 BBENAEOFIEICH 57-DTH 5, @ TOARGRNICH LT, EXHREIIK
A SERIE, OSIRONEICEENME 3, 100 keV PIEOHHEFARTE, AFHBHOKRRTFHO
ISpESCE (DR U A IKBKEFOERF ST TH 5, Lcdi- T, BEEECHBSEV O
BHIBOEN LR ILF — OB WERBFH L 0SBk URBOR X185, HFICEHEDOULNSD
ASHTI LTI BHEAFEOEBIERE & DB N HICENRRINE (L -TWV 5,
Fig.3.1. 4 — 242, BT Iod 2 EGBOAS FREEEE R, LEFERIS, AMEOHES
BB R R L, EUHEBOAIKEREELGHERUITA TR BARE=R L TW5,
LAL, 103 MeVOIES & IZRhe, EXERI08E bR BRADIRICHNT 5, 10 keVEL
Tk, EFIKERFIEEINRET S r BOBBESATENTH 5, LIchi-T, &
PAZWEEL0EL Oy ENRE BBV AZ(RY, OB bDEEZL SRS,

IOz LD, HEEFASICNT 2 EMRED & DRI ST 5 72,

Lo #%30

B5 A

1) ICRP: ICRP Publication 60, (1991)

2)  Yamaguchi, Y.: Radiat. Prot. Dosim., 55[4], 257-263, (1994).
3) L #EL c GEE, 29031, 303-308, (1994).
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Effective dose per fluence
(X 10719 svem?)
4
1.03 MeV neutron o O-year

Right o 1-year

Front

Fig. 3.1.4 — 1 Angular dependence of effective dose for parallel beams of 1.(3MeV
neutrons incident on O-vear, 5-vear and adult bodies. The direction of
incidence is orthogonal to the longitudinal axis of the body.
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Effective dose per fluence
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Pig. 3.1.4 — 2 Angular dependence of effective dose for parallel beams of thermal
neutrons incident on O-year, 5-year and adult bodies. The direction of

incidence is orthogonal to the lengitudinal axis of the body,
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ERREHEER RS 00EHSIC BV TENEROBAL EOBREEOEENTONI F
I THUIC OO TIRIBEREOETRIC L REFE~DHEBIRE W, ZORD, IhETHE
ot A ESERRUASEITI £S5 Y L SO dD0perational Quantity GHAIERER
DHBEA[T-TEN, FORR —HOIFIVF—ERT, HAERENENHRE L L2RNFHE
LEWIENHOMI -7 Fig3 .5 —11H) . UL, CNEEBLRXLF-IZIOVWTTH
D, EEOBICEI AT RLF -3, BEEERN S MeVERIRETHML TV B, 21T, HE
DBITHIF BERF L RAF—ZR7 bAEEELEMMERRE EUREYSE I (IORTEA
SEME L,0) CEMEE (B) COBREFHSNITAIERELYD, EEOETHHUEHE
NER B AR EANICTFETE 20 E I I eRE L

SR ER [ TR, AR Bk s & dTable 3.1 5 — 1iTRY 6 BERD
LER U S Uiz, THODBREOBRICE T 2R MLELT, 785X
Y NVBHRNER B b DEEEEAT, TRODARY MLT—7EHWT, EXHR, FUR
BEUBRUEABSBRZENFNCOVWTANY M HSRRREREEHE L/, EHHRICD
WTid, BENRHEILARTS - BARE AP W THE L, BHBTRLF—IIXd 5848
BN LT, ESEE GAUP) oW TidYanaguchi®, FZHEEERE W10 Z-oWTRE
Siebert and Schuhmacher® , EAMBELE H.(10) >WTid, BUHELIZICRURS T
sl EOBEABEYE (] CRUR T VHEEYE) ~OBREFYK" 2HHE L TRV, 1CRU
25 THEMNBRAAGRRED/DOBRGELETHD, AREICE=S ) L TOERL
EABREMBEESLAUEE, CNOORBRFHREEY S 7LL TR 3 L 5 - 1 TIERT,

EBL N ARY MR EREFRROE AP /M (10) RUEWP) /H, (10)) %Table 3.1. 5 —
LimRd, BEHDRRY P DWTEHE LB, ZTORMELRAEOHAETR L/, T4
M5, Am—B e BEEBRNT, LR 1EZTFE->THWEI N5, Zhid, Am— B e#REE
AOBYE « B TRECHERBIIHS T 5 LR F —HRIY0keV S 2MeVTH D, ZORRIEKTIIET
BIERAES NG RE RN T 270 TH 3. Am—B e R TE, FHEHBIZRR
B NI B R LFE — R (2MeVA S 10MeV) 23FITRBICHE ST 5700, FFEELENE
BT 5 %@ NHEL TV, 15k CO@/NHEIRAm - B e BROEHBICOVWTTHY,
BE I X D A0keVD S 2 MeVD TR L F —FEIROPHTFHEMT 2 &, O/ A ITHEH
INBEFHMENS, PLEDIE0D, SMHFHE L RFRERUERICOWT, FHREAREAEE
S EZs ) VBB E LU THERT A I EER BB WI EMBRO T -7,

(GE ER)

SEE
1) 1AEA : Technical Reports Series No. 318, (1990)
2) Yamaguchi, Y. : J. Nucl. Sci. Technol. 31, 821-827, (1994)
3) Siebert,B.R. L. and Schuhmacher, H. : Radiat. Prot. Dosim., 58, 177-183, (1995)
4) EEEF . (RREYE - BRI —No. 37, JABRI-Review 95-020, 233-234, (1995)
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Fig. 3.1.5— 1 Fluence-to-Dose conversion coefficients for neutrons and the ratio
of ECAP)/H*(10) and E(AP)/H,(10).

Table 3.1.5 — 1 Ratio of spectrum weighted dose-conversion coefficients
in various neutron fields

Source or factlity BCAP) /H* (10) B(AP) /M, (10)
(number of calculated spectra)
2220F (1) 0. 88 0. 84
241Ap-Be (1) 1.05 1. 00
Vicinity of reactors (3 0. 67~0.76 0.64~0.73
s | omeog | oean
Medical accelerators (4) 0. 72~(. 94 0. 69~0. 90
Fusion test reactor(TFIR) (3) 0. 83~0, 87 0. 79~0. 83

E(AP) : Effective dose for Antero-Postericr geometry.

H*(10): Ambient dose equivalent.
H,(10): Personal dose equivalent(ICRU-slab dose equivalent).
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COEFINTE, T IEBROEE TCRET AHEHRRIC X D ESRINE s NI A LF -
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HEROLFRIGOEMN D, BORIGREED, S ORUGEE %, FACSIMILE 22— F¥ ZHu\
TR LS

g% L - EFADER FORMEEIERT 572017, George ™ MHIE LB INERS —7 v
NERODQ, BEAEX, ATTAEAVTELNAEEL B LI, FR2C, HEXHEE0%DS
—y NERICEBWT, 50 MeV, EBHBOuA OBFE—L%, EX4am@PbE—LS VT
ABtEE/E X, ENICRET S0, BEERD/, Fig3. 1.6 — 12, KEFIICIDIESN
70, BEOEBEELERT, ML ZE27—4 v bPENCEFL, BEINEHETH 5,
George HOREFICBWTIE, EHOBERUVBRIEEN S, BEREZI»S THEHESNS,
TOEEDO, EER 80X107'2 A5 1.2X107 mol/cn® THO, ITHIFRIEME2 7X107H
mol/cn® &7 747 %— 4LRT—HKLTWA, P LOERNS, AEFILTHRONIGTREY, B
FEUIEHDTHEIENbh o7,

L%, L2 OHRIEEOHEICLY, ATFLOBERAGEEZHSMITELEEBIL, T
LORBEF, FHEEEQEE®OMEER S, $/ HEBEHEREOLERCD Y I 2 b—
g VIS TR B L 10T B0, BEHEREOLRERIGA T — L E2EE LIALERIGE 7LD
BESEAIT Y, CHUTKY, AMEFEE, AT RBHRICHBELRERT — 5 21T 5709
DFROVEDELUTEBLTITCFETH 5,

CER 2
BE R
1) Bndo, A., et al. : ABAT-0058, (1996)
2) Nelson, W.R., et al. : SLAC-265, (1985)
9) Curtis, A R. and Sweetenham, W.P. : AERE R 12805, (1988
4) George, A.C., et al. : CONF-651109, 513, (1965)

— 201 —



JAERT-Review 96-014

2.0)(10'11 T T T H T T T T T

1.5x107""

1.0x10°"

5.0x10°'?

Concentration (mol/cm?)

Irradiation time (min)

Fig. 3.1.6 — 1 0; concentration as a functicn of the irradiation time
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3. 2 # & < FF

.21 # E

W OFHEE LT, BISERGHR ) 2 7 -l T >FEERTT A EHFFETHS, D
F2DITIRE L OREOBANUETH BH, I I TIIREHEEREEICE T 2 E LT B
1 R R R OB R R U R 7 D 7o O E ~ FUERIRE 7 L ORFEE EH T,

W CEBOEF AT A2, [ CRPIVUFEIED S20IHICHLH A L DT, ElREN
BEMTIREHREOF A RT O L LTEHEHIN TV S, JHICEHEES MR AR T
B0, IOLHORITFHROBKIEETH %, FF HEEEENE(LLTVAIY, I
GLTEDERIS 7T T r—v a7 b7 BT LIBNCREE LT — 7B FiEE#AL 5L
ST BIHDRET A DT, JOBR, SHRITTIE O OIS EARN TR o — v — B
ELTHAAL Z ENENTH S Z LRSI,

(s B C SN A AR R - FOCERRE T L ZIA S NCT A L RSROEEREATH
Be CHICIEREROEFINEZRLAHETETFINERLEYD, FRT — 7 ~OBESHR SN
MR E DBEAMARIIT A N EETH S, SFTIL, RULIEENSOETIIEEET,
FIFHaREIL 7 — 7 ~OESHAE A DT E /o, SOl EYFREREEIRO R CEEE T
LHERETIDBNETEN, IOESELSICREVWIEZHOMMIL, L, CoBRRES
KA DT — 7 EHOTRITET O LEND 5.

(fEE 2
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3.2.2 1R@AHRITEEED — FOER

Ve D REHERNS  1ofE S BB R £ OBAY SRETIRITT 5700, FORTRAN SRR 5715
-1— FHLNTGRTXS A S (Statistical Analysis System)/ 7 bV LTI LBFHI— RHLNSAS% LA
FNCEERE LA 2 Y, Eh, SO AIEEREEMICRY 700 OF B 0 — FORM S LTI
aize LnL, Bl F— 2@ T S r—va /7 boET WlzE, 74 v Fo X
BSASYT FoIT, MS-Excel?id) MBRL, o7V r—va v L TRENTEITE
75 O EHEENB L DI - CE T, 20T, JORHORECHERGHICHEYT 2 EEAETE
DEE OIS LD EIT > 0

BRI BT 2R T 0 T LSy r— U IFFORTRAN BEEICL 5D THEY . T
KRR AF SR ETHEDNEREREV. UL, ERSHRUIBERSHEEDOHE
SLOBIRENEDREE B2\, FHEATEYTIID B0 -BRHOMERSETHREL TS
e To SHYEEAHER BRI AT IS EOETERSNLE—F, ERNHIEIAD
ELEB0, ERMNEMEOATERINBERATEEL BLEND B, IEEDHE L BIEHS
FOUEHBOSTETE AL DT, OB, EERE B BARREE RO TIRE
BT (ENGEAERE L ERERBONT) 2RO BHEI— FEEEL

Wiz, KRIEHEMIRS AS Y 7 b7 TIRFORTRAN EZIC L 5BHEIT 07 5 405 SASH
BOAVER T 2 2 EDTRETH B, 74 Y FUXRSAS Y 7 P77 TRIAUIAAMETH ST
B, SASTZOXick AHED— FEERLI, ZhidS A SN, HREEERS 70
S5 AOEEXDOETHE LBV, 74 Y FYZRSAS Y7 Mo 27 EFIAY BRVFZRO
FETCH B, T—I AF—a VIRSASY 7 b7 TRY =L+ v PEFIATHES A SEI
AAAAL T ENHEEE ANTWAD, THIIFREETH S, SASY T MU LTRT 7T
HOF Oy Yy —hBETHD, BENTIETH) OICEHTH S, BE 17V v FEHO
WRER, AT, MRS, SRR, SMZHERERLSIAETRETH 5,
MS-ExcelidVersion 5.0 7 SVisual BasicHSFIFEIREICIE - 7efe®d, — V' —E&RBEHLE LTR
ST EERT 2RO E O — FERHE LG, RLRERNENAT U v PRI
B4 2 B ST AFIARIR 3.2 2— IORT, JOES, BEOT 5 ICHBIER B
BB CERESREFILALTIRY, FUEHEEEAIODOHEIILD bo & bBATEHHET
AAEIRL, SEOFHER (BN, EEEE SATE, SMERRE BEE hRE S
—ky b E REERE TOM EHET SIS LLER LI, KL, —ROPRICERSS
[ BIRAMED BNEL D B,

(REE E FHRER)

B

1) pEE = (Wi B EPge-No. 27, JAERI-M 85-134, 233-234, (1985)

9) FEE . [RAEMIEE - ETE LT —No. 31, JABRI-M 89-212, 298-300, (1989)

9 ME B B, FEMTEE . JABRI-MS2-035, (1982)
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Module
Function Hyb(t) ¢ hybrid function’
Hyb = Log(t) +1
End Function

Function Hybinv(y) ‘inverse of hybrid function’
Ify > 15 Then

t=y-285
Elself y > 6 Then

t =0.85294117647059 * v - 0.64640822379467
Elself v > 4 Then

t=0.78260869565218 * v -0.21986127036162
Elsclf y > 2 Then

t=0.6825* vy +0.14543556474957
Elselfy > 0.5 Then

t=05%y+05
Elself y > -0.2 Then

t =0.3618925663489 * y + 0.56714329040978
Else

tt=Exp(y)

t=tt+ (02*tt-05)*¥u"3/(1+t)
End If
For ¢counter =1 To 4

t=(y-Log(t)y+ 1) *t/(1+1t)
Next counter

Hybinv =t
End Function

(a) A program of the hybrid function and the inverse coded by MS-Excel VBA.

t y=hyb(t) t=hybinv(y) | err=|hybinv(y)-t|
1 0.00001 -11.513 0.00001 1.36E-20
2 0.0001 -9.2102 0.0001 0
3 0.001 -6.9068 0.001 4 34E-19
4 .01 -4.5952 0.01 5.20E-18
5 0.1 -2,2026 0.1 2.78E-17
6 1 | 1 0
7 5 6.6094 5 0
8 10 12.3026 10 0
9 30 33,4012 30 3.55E-15
10 50 53.9120 50 0
11 60 64.0943 60 7.11E-15
12 100 104,605 100 0

(b) An example of using the hybrid function and its inverse in spread sheet.

Fig. 3.2.2 =1 A revised version of the inverse of the hybrid function v=hyb{t)=1n(t)+t and
the absolute error of calculation between hyb™'(y) and a given values of t.
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3.2.3 BE-RICBREFINSEYMEHGHRL

EBiRick it 2BBED ERIGEOBGRHERF— s O SEEED S ZE3H LV, Lidh-T,
HEMEER TR ONAERT— 7 AV THEER - FCHEREED, THEEFREINET S
HEERS S ENNBETH B, CHUIBR - FCBERTTANGBEE LS, AFRTE R
HRITBEENSNA T v FAr—IL(HS) ERREFNEEL, EROTF— 5 ~OBEGH R
HLTERY, SEEH S EF ML BEYFENSELR B EORERD, JOBREER - 2K
BER(L —Q)EF ML AR LR L.

BE - KIEMEERE, L-QEFNTIRE=aD+ 8D HSEFALTRINE=a+ Shyb(z D)
T b, 12750, hb(t)=1Int +t, I hyb () &FET, OBt D NATY v KX
b IS B BN & SIS I R A IR OEH R ERICE NENRAFX, n
AL EE, RISHIE U075 2 BHEREHR & HSRGHR & ORMBO LS EMFERBIRIERBE =
D,/ D.sEHEXNE, i, L-QEFATHRE=E..RB3ANSDAEHEL,

RBE=2(a.+8:Dw)./ [as+(az*+4 B:DalaatBsDn) 3" ° ]
72, HSEFATIRINE .=hE. L3R oFERICD ZHEEL,

RBE= (1,/7<Dhyb™" [(@u—ax+ Bahyb(z2Da) )/ Bl
Th%, hkb, RBER L-QEFLOEA D, 20 TRAEa. axit#iid 575,
HSEFATRSBHRD x THRAME (Ba—B1)/BxT:DastBata/BxTx 2L Do

ERF— 4 AAVTESRRICE T 5 22 DORBECROBVWERETT 5, T—F 37 HF
Y LRI 150kVp D X8 (G0 520006y BT 9 5) &2 CiodiETHR 2452006y HT5H /)
A ICBE L, FONEEHEE CHRESSRO_BFERREAEE L RO LOTH B Y
TDOF— I 2 HOBE - RUISERE T A ERTIIDIER% Fig. 3.2.3-10 @ ilrd, BTX
ﬁ@%fﬁbﬁl%%ﬁﬂ?@?h?ﬂi%ﬁo?—ﬁﬂ@ﬁéﬁmﬁﬁﬁﬁfﬁL—Q%?WK
HAHSEFLOHBH LN, PHEFRICE L TEEEF L E LW EpRohi, mETIVIC
k 3R - FIshshs S RO E LTRBEA2K® 3 & Fig. 3. 2.3 100 ITRT R
PRELNE, SETRLAL-QEFNVICEBERBEDS S 73 FREE O TRALEY, %
OESAEIIH0TH b, EHETRLAHSEFMICLBRBEDY S 7 3B Tnly TRA L L
D, FORAERKIITH S, HLRRSWEF LU TREDICLDEE 13.7 16y TRBEMEX
H38.5% & B2 AR LY, #2720, HLEAKDRBEORKECHELICEMEZRHOER LD
LY, T, B 35, T ERVWTRIT R EDSFETDH 5.

(REE 22
&
1) Kumazawa, S.: Proc. of Int. Conf. on Radiation Effects and Protection, March 18-20,
1992 Mito, 260-266, (1992)
2) Inoue, Y.: JAERI-Research 95-039, (1995)
3) Inoue, Y.: JABRI-Research 95-073, (1995)

4) Sasaki, M.S.: Private communication
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(a) Dose-response curves
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(b) Dependence of RBE on neutron dose by L-Q and HS model

Fig. 3.2.3 — 1 Dose-response curves of radiation-induced dicentrics per cell of rabbit
blood lymphocvtes irradiated by X-rays and *°*CI nenutrons and dependence
of RBE on neutron dose, estimated by the linear-quadratic {L-Q) model and
the hybrid scale(HS)model.

— 207 —



JAERI-Review 96-014

3. 3 BOEERUATRVE BN

331 #% B

HEAIFOBIERLMIEO—BE LT, 10UFEICH 5 F 3 — 7 U 3 —TRAFICE N T
Uiz R F AR R (HT) QBB EROR g, ZRHH TRU U F 7 LK
(HTO) OEINHEORFNS, JhoOBEFMFERmGEVEEEL, KR, SEALIL
P s THILT B L, CRODEINTEEIEHER TR, BEAROHREERDL A,
A ¢ HEOGAES NS Y, AREREIASEEEEOMENRSS Z LENH LML -7,
diz. i H T OBEOE X AR LR, TEhH T O BEORE AR BARIOT 7
HEHLE D bR WD &, MBIOBEICLD, SIS, S ThARANS 5 Z L RUMH
BRI L X AROARAIREI L & bI2AII A%, 5 ABRBRRA IISZoMTIE I LT
B AE TS 720 FF, EEHHT ODOKBAOILET — 7 28 L, EXPHTOLKE DK
MR GO Ak, EEESETE, HEEL ALV AEENS S I, RIEE LA
HEOHEIEW I EEFIFLMT LTS

SRS R b U F LSk AR TG L BEAHEAE LZHT OO
BHEE A ST B, BEICANAHEICERE LY ELTHESE, HENOOH
OB ERE T, FOEE I BRTHROBKREEI RbEL, #20%/hE75I L,
HRLBEOTITIEEC B TEREE SR VES, ARk & HEHER & DTHRIUGD T
HRL D LFERHBICHT AEENRE VW ENHO &7,

BIc B B DU F I AHANS U F 7 Lok~ OERFICE AT 5729, wEHNCBI S
Eﬁﬁﬁ%%%:nifﬁofétﬁ,m%ﬁﬁ@%ﬁﬁ%%ﬁx¢mﬁw5%&&@@%%%%
. FOEE SRRSO | ROBEEEIR, MRk ERHTOELIZEFRLETH S I N
MohETi-t,

m%&mﬂ®ﬁﬁﬁ%ﬁmmmwmﬁ$¥m;ﬁfE@éntﬁ%ﬁwm%m%ﬁﬁ%¢«m&
X R AR L, RO — AR T BRETIOr — AR T 4 EIT -1 L L
TREESREM ORI A NS E L, BUKREES 00, Th—Lbh oOAHBIEC, R
ATk BN ¢, MIEIREME D O OAEENE . FEEMEORAIL & BRI < DFE
maE s S HMEEREEERE LI

R & KEEERERT (EPA) & OHEHREICET AWK A0o—RELT BRT FUic
i%ﬁd(®ﬁﬁﬂ%®ﬁ%ﬁﬂﬁ$&@ﬁ%é%%btoW%EEMEPAﬁiﬁLté%EW
5 R BEOEBEED T — K= ZLA T o fo AF—sR=RI5, 7 FVREY 7 b, K&
%ﬁ774w%®9@®774wb%%ﬁ3n,%774N@QEE®EE%mm?5:&ﬁﬂﬁ

fitiE s L
(B0 2
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3.3.2 PUFILARBNESEHEER 3) ERFHTRUHTOREDSESH

R AEOLEEE Y F oy LA R (HT) ARG ESn/dgs, 208 THEd
TR, RUFT2K (HTOQ) & LTHETAIENEL NS, JOLINIES, HEE
AHTOOFRERET D, BRESNIHTODESHERERESICL > TRES I ENFHEEN
B, RIS M) F o LOECEERE L OBERHET A/2HITE, JOLIBHTOR
EDESSHERE L THE AEND B, 199UFETANS 8 BitiT- 7oA+ #1cdid 5H T EA
sEbe RS -TIE S N S B, B X0, hrDZERHH TRUH T OBEORRIZ(LICDWTIHE,
BRCHRE LD, AIETIR, ESFHTRUHTOBEOG S AHIZ OV THRET 5,

H T A 7 (&10m) 14, EEREOMA AT L 5, #E0 SniciE L7z, HT DMK
i3, TH2TRIFF"S 8 B 8 OF% 405L L, TEEPHTRENTE BT —ELN S L ZHE
LA DT -7 ZESBHTROHT OBEDSISHI, ECEREOMEN EOSX0.1, 0.5
ROl mcBWTHIE L,

msth TROHT ORER, HEMOFOGIIRESC, Hims S8 dic Uik -> TEbd 51|
[T Ui 2 ODEINHARRD L 5 I TRINALIREL T, §S 1o HIFOF
BEHNS, FOREAEFRN2FEERCI-TEHRLU

C=Co+exp (=7 *H)
ST CRESHMIEBYAESFHT, HTOEE (By/n®), ColdMkmicsBdss by F
 LWEEE, 5 I3AEEE ) ThH D, Fig 8.8 2 — 11T, 8A 6 B0 S 8 B 9 HFATI0BS
D7e5H T RO H T OB EAREHR U RSRLTEE ORME(LETRT, KRR, a8
Ck AR L, FAFNIATHOHE ADAY OBIICHIEL TV, OB, Bhc#is
Uik 9is ZEShHT OREAZTESRESEL TORBRETH S ., oMM L, EXHH
TRUHT O OBEAEEKT, FHEEOWESE 2, HRAX (BRI LS I 0800 5,
4, THODOEERMIT, ASEEE LGN HD, KILEEHEALE (A) RUIELE(B)
DIBE, X<, BAKE(C)RUTT(D)0ES, HiLE MLE(G)DEA, K&l
ko:n%@ﬁﬁ&bf.§ﬁ¢HTmom1u,Kﬁﬁ%%ﬁﬁa¢,ﬁﬁﬁ4f#%MEﬂﬁ
+ THE AR LR B ASOETERREIAU, S T SREERLS £ T 7 IRTRE
ErciEs L, HEETRE L OMERMEOBENFH -2 N0 E>Orfaks LTER
LD, HHEERL S AETAERESAAZHTOIR>WTh, AREHT EEHKIC, ARhTt
DI A WRENIRERTH HEGNTICE £ »fofct, HIEEMMEORENG L7
ENERELTEZ BN,
(Bl 2H%

BHEMNE
1) TO%E Y- BEEPITE—No. 37, JABRI—Review 95—020, 241242, (1995)
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Compariscn of HT and HTO gradient coefficients and atmospheric

stability classes.

Fig. 3.3.2 -1
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333 PUFILARBAEGENEER (4) TERHT OREDESSH

LR s H T HERCiif LB, T8 MENOEATHT OBt s,
ETLIEPEISNTVWE, AGHEICERTCH TARHE SN/ GE0 T ERHTOBEDHES &7
R OWTREEERSE L2V, Lo L, EENCESRH T IhB50 THEPHTORED
EINTHICODWTOWERK, FIC, A7 MU F 7L ZEAEFRHERICBWTEEL
foHEPH T OREOE S SO RZEIT D WWTET Ui

+HHEITOY LT L7, EREBNOREME SEOELEZ L HARTIT - 7. #iEto
A I S B (BEEDED) T2, LIFOE T 7 — 7 O£ BR0oER S
SRS BRI DWTIR~< 5, $HEIFNSenDBES ETH L, IBEENA, bbb, 774y
Voo, NREAEREL . MEBROERIINTORTSH » 7o, EREOTE T VL FEO—LTAURD
B, T0% DLk, 0% DR B SR E LT WY, RIED T IdERSen , EE20F 72id30en®
HEL, #hFh, 6F/E8HEI L, ThoOHERMRBEICER LK ORCEBED,
FYFH A7 —KICEL, BELAHTODEEZRES v FL—2a 070 08 THE L.

HHEANC 17 2 kAT H T QOBEOREI SO EFig. 3.3, 3 — 1iimd, HTDK
HESAE 2 S U E T, ZEEOHTOBEEERIIEML, £/, HTONEEYT 258
LIgZICEM L, TASOHTOEEREZICE L TSR Uiz, HTURER
EOFTHERETE, 1TETHTODESAMRTICH TALEA L, HTONE LS, &
B EICLOERENADDEELAONS, COYMBRBCEB Y AHTOUBEORA Y -1 7
ZEX (EBHTOBEN /e 1TidBEE) 2B LAEA, IHFERTHZ 2om, 1 HETH
Ldem &7ih, BEEE & bl L, BENEOHEESAMEINGT S 07,

120 75136 BRI S mOMR S D, 174 BRI HIEES30cnE THT OSEEL
t2o F7o. 184 H 5200 HEAOMICHH20anOER D » forcsh, 198 B0 A H T O O
P 52,5 ecf@DEHLS NS5 enBOBE LD B~ 70, MR T C 0290 KRS T
SARDBEEATIINE BRI o1, SHELBO Ry — U VRS, e EmL, Rl
BT TRE TanE -t ZREIRAy— R XOEINE. HTAZEFOEC £ TH
FELEWIE0E, TUAHTODHERERUBRNE L ~7cbEEA SN S,

BRI BT B 27 — U 7S, BERES S 1 HETIEHN0.9en THYD, MEHDO 2 —
DRI NI VEE N -1, TOIERBAMICET AHT OBEDES SO, #
EIOAREL D HAZ VI EAEKRL TV, JHud, PIEERG Lok 5, GAMoRE %
O H TEALEN: (HTEBCEOEE) »HHElLD b&d -7c/cw, BAMTEBH BRIz IAT
FEIL TEIDECOHTOPRB LI L FEREEL SN 5,

(B %)
S5

1) Noguchi, H. et al. :Fusicn Technol., 14, 1187 (1988).

2) Davis. P.A. et al. : Fusicn Techrol., 28, 840 (1995).

3) REUZHEE | R - B S P — JAERD Review 95-020, 243, (1995).
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3.3.4  PUFVALNZFMERGEERG) ESFHT ODKENDLE

AIETE, b F LA RFAESRREEBCESNERD L, EXHHT ODOKEANDIL
HIZOoWTHISET %,

AEBOBMEHT QOXK, SK~OBITICHET AHREET, EXHHTOREDT =5 Y
VR UBEEERROER T -4 L3RI ETH DL, ERHOHTORKREHEMT S E, Kh
W0 BBIcsm L T/kbh TRl an s, AEBRTRT I RF v 7EIOESE Beng Xdem) i b V)
F L7 —KETO AN S DEKEE Lis, JOKEEM ESI50enD & ZACHRELT2F
BH S 6B AR S X 0%, HLOLDICED B A 72, MBI S X50cnd IR THER
HTO®E bfllE L, £72 BMUMAT SE 2% BE HEESOSNET -5 EME LK,
IHLTELNAKEHTOBRE EESHHTORELD, ThoOMMBEFRE~/, 35610, KR
Rkt & EGHH T ODBE#EICL > TRI B ERELLRACLLED%, HTODRBHE
KeZBH LY,

Ke=Ke « In{l— & + Cw/Cv)/In(1—Ke - t/H)

CCTHER, v i BEEMtBOKPHTORE Be/n®) , Cv: KXKSHFHHT OREE
Go/w®) . e : PUF Y LORSHEBHTORMBEEL, H: KBOWBIERS @ . t: <5
BRI (s) , Ko : ZSHRBEE (n/s) , Ke: AT ORIBEE (/s) . THbB, b, REEEKe i<
T DR DR E % KBERER & 1 BRI TEH > TRB L7

KBEPHTOREWSB/n®) EZEIHHTOBE KB BHHLHTTHIELZLD
Cv e t(Bg-s/n%) & OBRBEELE LR AEIERCE IO AEHE LY,
WWETALEMT L bEUESHE LTOWRWEENS B L0007 . THIEBHT O DZRHRE
ER—ETIWEDTH L EEL ORI, Fig 3.3, 4 — 1 1ICH TORHEHR®R24B R 531485
F TOKEN DK DFEREEKe (0/5) & H T O OAHuEE e (0/s5) & OREREALDBET 217
SEEEKIZBEE, BEEWEWS BE#AR LN, SEIOBAEBRTIRL EXI0 613X
10" n/sORBECEH Lz, —F BEFFRENTHESN/MEIZL6X107 053, 2X107 /s & i
T —EDETHB I ENFEINTVEY, £/, Fig.3.3. 4 — 1 X DKebKc LML AZET L
TWEI ENbhd, KeldBEE, B HUEEORELZU LY, CORGHEFHNEIS
LEZLNB, KKOHEHICOWTRITT 272058, BE BEE BHESOHATRT-5L&
DAL A, TiE, BERUVCOHELZEEAEHEN LN -7/20Y Figd 3 4 -2
Tk S ICEEE ORENRE WD EHAE ST o f2. SRIIERICE T ABERIC K O RHEE
OEEHOFRERSTLTETD 5,

(f&er #)
5]
1) M Fukui :Radiation Protection Dosimetry, 48, 169-178, (1993}
2y B0 HiEH  BEEFHES 1996 EEOFLEEE. 308, (1596)
3) M Fukui :Health Physics, 62, 144-154, (1992)

—213—



JAERI-Review 96-014

Date
8/5 8/6 8/7 8/8 8/9
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Fig. 3.3.4 — 1 Time variations of evaporation velocity Ke and
exchange velocity K.

[1x10~8]

Kc (m/s)

Wwind speed (m/s)

Fig. 3.3.4 — 2 Correlation between wind speed and Kc.
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3.3.5 Ez—nn 2RNEKRHERICEIT ZLELEEKRKORIANOBRL

K IR MY F Y AICE BAROEE CERATMMT 2 LT HEAE LN F
w7k (HITO) ORS~OERHBER, HE~OHEEREBUEELMLE, 07, 159
F11A3ENSIASHIS, HTOORDDITEKEAWTHELEEKDES 4HRFAL~D
AT S EBREIT - 7,

BACRB L o=y (12 8m ) NT, BEREZALKESZ HESRICICE L i
EEIE, P8 6 Br0AD S8 S B0 D 14BE & Lo EAKDEE U T3 RHE, 0T 8 140
A HRESEE, EABROMVEAATICES L, Ihod2ERARNS IEORH &I
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DTG HEEL, 9 3.6X10%pn, TURRISTMS5C, EXMEEIRSTNIST6% TH -1, 12,
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Nzl Uz, @EX 3ok D FETIZYEY 160£430m THO, w77 I0 0 LRI ERE -7,
T, BESET AT LA, REOEKEENEL CETF LA, BES Lk FTETR
B2 IEENEIT AENETR L, ERTERUENEMEA /o BEORAIC bR S
Lichiyy, BEHESEASTEKBEOER TR FEEEO LRHEENEN/ L, ChoDRAE LT,
FEBHECLE LBk E RS Ho O & OSBRUREICHE L Ekh k0 TR T# L
ENEZ OND, BETEOBEDT— ) SEAROEREERT H: O0ZEREEHH LIkER
AFig. 3.3, 5 — 210k d, BAERIE, 2ET/KRICHd 5 EAE YD, BEES0D
REDERDOBHEE L, BRI, BN, BymEy/coo H00&RBELL
foo FKOBEHERIZ, W CERTERERD S0 08MIcRL S, 22%/hE4D, 0.5EFE»51.25
BERICI317%/h, 1. 2585RSH O 2 BRI T3 6 %/hE TET Lic, ERIEICH LT HERICERHE
it T BETEE, S PEEHOMARLE 4% /MER -7, LhL, H00RERR,
1. 25BERIA S 2RISR b H 150, EROEMHROIEE L R—BLEh-7e, JOLDD
FAROBERHRE KSOERBLI—F LS -TEHRE LT, 1) HEI S KRN OEKDTHRH
BRI, BHERBUASTDO H,QLORHICL >TIRI A &0, BREAECTIIREICH Y
CRIEEIBE VS, kXS4 H.0 &0 L ABREBEIBRAE L HFIENTH 722
s, 2) BBRBIEOTI(CHEBTEIAZ &MD, HREBREIIIREICENT, RETEOEK
BEOSVKIPERLTLEL, 70Ok FEISEKBEDBE VKAV RBHEIIHG S
FBIRANIZENEZONS, THOOFERIZOWTIISEETT 5 TFETH S,
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Fig. 3.3.5 -1 Profiles of heavy water concentration in wet soil columns
(soil water content : about 40%).
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Fig. 3.3.5— 2 Time evoluiions of heavy water reemission rates and H.0 evaporation
rates from wet soil columns.
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3.3.6 ZERARBLHITBZPUFILTINS b UFILAKNOERRIE

B U F 7 LA ARSI S N/BA, BAOBEKNT M F7 LKRNEHT S I EAELS
N5, ZRP MY FILKOBAICISESRRIEIHTIC L 2BBICHENTIHTAEN, ZO8H
REELPIC B BIEEED b F 7 i 2SN R R BB R T 5125720, Mk
MIcE T3 b U F L0 A SKANOEBRNIEAEAT 22 L I3EETH 5,

CHET ELRRCEITE Y F Y LA AOERRKIGERET > TEA, 1995FE IS HE
IHBWTAEEA R ELTHWONS RS 2RREHEHF AL LTERETV, ERFTHS
e b Y F 0 LA ADRANE T B UG E = T,

CIBTIc 4 L EBAED &M, MERH0m® OREA 5 A MRIEARIT MU F7 4
# 2 (T OENAASBESH0. 02, BEAWIL. 66Bg/n®) & SHEEFR(99.999% LI L) L, 25
CTHE L1, T0%K, BrER I SICRISESNIICERS N M ) F 7 LRERIG LR - 12
FUFTLHREIF LYY =375 SRR OTHBEREL, SBHEREEZME L7
Fi, DEHELLR EEVRERLLESSEEESE00CTHREMAST LI LIk b, HIE
BEREMITELTVE N FooakeEL, BREEEAELL. ZhodT7—5L0 ) F7
LIRS U F 7 LRNOEREEEH L1,

COEBRMSEONAERRI AR OEEE, Fig.3.3. 6 — LIIRT. EALIRBRMIEET
SLFIOF —# L O RDiEETH D, BARBEBRO T — 5 2MA TROIERE TS 5,
% B2 &AL b U F 7 LKD60% L EABEEICIRE L T el L2905, BRICREL T
Wiz b U F Y LREEBICANIEE, JOERBRIGICHT 3 —ROBEEREROMEE TEML
TRHZELTX s 1 ThHotz, Chid, IhETOERZTHEIPOERY TROMEETEHD
(1.8%+0.5)x107%s ' & K< —F L1,

PlLoERNS, BEIHBD TORWERA AR THERIGHECRFOES LEEELE IS
ERUH LN ET -t BRRIGOEME A A X LABBELATRIEODY, EEPORBOBRRZLD
KIS, H5 AREICRE L TWABES 2 KBEEORIG, Frdos b7 ) a—LIZER
LT WKEADOHEDOERENEZL o b,

2%k
DEO % (R — 58 L F7 —No. 32, JAERI-M 90-224, 248, (1950)
N F . - B & ZE —No. 28, JAERI-M 86-132, 224-225, (1986)
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X with heat treatment ;

5 rate constant 1.7x10~° (5‘1)
0

o 0.5

ol

o

&)

* without heat treatment ; n
lrate constarln 5.8x10~" ?(5‘1)
(, 1 1 1 1
0 20 40
Time (day)

Fig. 3.3.6 —1 Conversion of tritium gas to tritiated water in N; gas.
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3.3.7  14MeV MEFHESHEEBARMMIC L 5 —ARORETFE
RS e O BT 1 AMeV ST X A REH AR, [EREEN S L TRIEP T
XN EADHRELO— I AROEEARE L, V—AF—LE LT, [4MeV BETIZLD
EZUABROREMOREHAZE 255 s L, SFFH3L 1Be/s(168y/y) THREM okmEns
& L, MiRIch 2 ERPEESOE IR, ENEERCEMREERAY, FOECST 55
TBHETFERCB I AHESEE S LT, BEWEE x/Q=1.0x 10 *[(Ba/n®)/(Ba/s)]. D/Q=
LOXI0™" 3 (uSv/BO) ] & Lice Fi, HIREAOIEERHRTE0EE Urc, FHIERKE LTH,
BB AF IO AR OB EMBIHEFE P VEBEL L, T LICKBEEy R
kAT ¢ RO L BNEEIE , WONTHIRALSE LB E S 5O v #ic L 554
kg ¢ RUBEEEC L ARA, BEEEIICX ARMEEC AR s Lic, 1380 o BED~
DORIHRE, BSHEMOBRESD, 5 4 — 712250 Ti, FERSKEY ¥V RUBLERR"
DBEIHEEREL Uiz, Table 3.3.7— LIt ERBHIBRRUSERE S LT C s OFEHR
Aord, BRSNS 0DBERE LTI, PConRAREE T, Jhud, MFRICEOMEHRE
AL Liciod, HIBIEEIC X AAMHEIE OFFHENAE B -7 TH L, BREVIER
B & AEKIC VW TiR, BEHIEIRIC DWTOBIT/ S5 A — st icidBsntes oy, 4
BEASEICBT B INODEEEHL TOCLELS 5.
CNEFF E—)
ez
1) Raskob, W. : Doses from Accidental Releases of Tritium and Activation Products into
the Atmosphere, J. Fusion Brergy, Vol.12, p149-156, {1993)
9 ETHRAESLETHRLLREHTNS | RERSAURTIHROLLER LT 5K
AROBEMLRIMEIC-OWT, ERTEIHLTE RFALeTAR TR
3) NRC : Regulatory Guide 1.109 Revision 1, NRC, (197T)
4) CEC : Methodology for evaluating the radiological consequences of radioactive
effluents released in normal operationms, (1979)

5) BARMRELHLAL | Xy R EIE S s
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Table 3.3.7—1 Internal and external doses from normal operation release of activated
steel of vacuum vessel

Internal Dose [mSv/y] External Dose [mSv/y]
Nuclide Iishalation Ground T;ﬂal
Ingestion Resus-  Subtotal | Plume Shine Subtotal | [MSVAY]

Plume pﬁl’iSiOIl

Cr-51 20E-07 19FE-08 65E-10 22E-07| 65E-06 1.1E-06 7.7E-06| 7.9E-U6
Mn-56 1.OE-08  23E-08 3.1E-12 33E-08| 34E-04 19E-07 3.4E-04| 3.4E-04
Fe-59 1.2E-05 1.1E-06 59E-08 13E-05| 24E-04 S57E-05 29E-04| 31E-04
Co-58 74E-06 S5.1E-07 45E-08 80E-06] 20E-04 83E-05 28E-04| 29E-04
Co-60 80E-05 1.1E-05 24E-05 11E-04| S50E-04 47E-03 52E-03| 5.3E-03
Ni-63 22E-06 45E-07 27E-06 S3E-06| 0.0E+00 O.0E+00 0.0E+00| 5.3E-06
Cu-64 I0E-08 1.7E-08 1.1E-11  47E-08] 1.3E-06 3.6E-09 13E-06| 14E-06
Cs-137 19E-04 23E-06 12E-05 2.0E-04] 1.2E-04 2.9E-03 3.0BE-03] 3.2E-03
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3.3.8 BAT Fraid (ERMREMFmFEORREA)

JERF & K EEERET( EPA) MOMSHEIECET AFERIO-RE LT BHNS FUC
L B8 BRSO BTG T EORR A 1005EE N i, BROE | BRELTER ¥
BitE BSSHSL S N EBEOEEGREHOMICT B, EPANERLIZKENS FVE
EESE?EY - »' (National Residential Radon Survey, PAF, NRRS &MY, ) RO =HE
L7o NRRSIE, 2KE5 10XEDS N iBE, RS BIEHFFEHEELLLOTHD,
NRRSHERIZEPADSHIET 7 1 L& UTHEIINEH SN/, COET » 413, & TFED
RUo XFEAFEHLTESY, F— 7 OMEIRETH 7. JO®, T— Y ESRR T
52 &%EKE LTNRRSERDF— s RX—2{bx L LT 77— X=23, FF/RBET 7
(I, FEMGET 74V, BIRET 7 L, BEBEERRRT 7 A VFGED 7 7 1 )L SR
xh, BT A0S, EEOHEEARREHERELTHETAIEMTES. KEME niR
FERRAEOHEEER I >WTR, F— 72 AFE LTI, T—F R —R /7 h&LT
13, Microsoft Access®H\ 7z, Fig. 3.3.8— LICHITEORECLLERNT K VBEDHHOE
WA, B —RZEH107pCi/ £ LILETIE, WREESHICES L TED, hRER HFER
HBIRAIZL 1300/ ¢, TVBEI0.575p01/ £, BEERAEEE — R & H2.9& 8~ 7, #ITF
EHRVESITEESETEDO LB EDOT— 7 bEENTEY, BSHERTERLA, T
EWNS K UBE FRO—RTH S EEL NS, i, AHFE EPAEORBAIOREL
THEHL TOAKD, HEHEDBEAICECIZAW TV 5,

UNEFF #E )
SE SRR
1) U.S. EPA : National Residential Radon Survey Summary Report, EPA 402-R-92-011, (1992)
9) U.S. EPA : National Residential Radon Survey Statistical Analysis Vol 1~3, (1992)
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Fig. 3.3.8 — 1 Indoor radon concentration distribution
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r O #% ah ) o HABF1FEE
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Py oH & Bf . ) eSiesypud
% E L S Cic & 2—RISHIKPHE — 3 5 DHlE 3123, 230-233
19962 6H
(R
& AN OB OBE | BT (o) BRRTER SRR %(1) ég%) 272-279

2 JAER1-(Research, Data/Code, Tech, Review, Conf) L A — b

K e = ] LR — ~No.

. Proceedings of the second workshop on residual JARRI-Con{
A 3 H§ | radioactivity and recycling criteria_jointly sponsored | 95-015
by the United States Bnviron mental Protection Agency.

J.Mackinney * the Office of Radiation and !ndoor Air,and Japan
Atomic Energy Research Institute, November §-11, 1994
*BPA Tokai, Japan
Y. [noue Dicentric Yields in Rabbit Blood Lymphocytes After JAERI-Research
Exposure In Vitro to X-rays g5-039
Y. [noue Dicentric Yields induced in Rabbit Blood Lymphocytes JAERI-Research
by Low Doses of *°%Cf Neutrons 95-073

—226—




JAERI-Review 96-014

€0 Proceedings of IAEA/RCA Workshop on Calibration of JAERI-Coaf
b % = | Dosimeters and Survey Instruments for Photons 95-014
oA %
3. fF N E OH
K 2 it # £ A
rii I S S S ) 19954F 8H
B oA 5 = | SEENF LRI ER T 51 2 - XV OMER
kar K 2 B | AELEEOHE
it B EEPUHEE
B KR F K 19958 54
2 B & 17T .
W & i — | .JPDREAEMABRIEOKSHRERE
& WM W FUAERIC BT 2GR REE
Regn
18 &2 B
zE B & 17 19955 TH
B &k £ X
moE M _
& B J P D R A E MR DT E o
g@?ﬁ %* BUREETRES A7 0/ VORI & 22 O Rk
iR A i)
Mo B
* TR TR
=
Keg K ‘ _ _ . 19952104
0 O B % | EEREEHE LA E 2 oRERR BT 53R
M OERE
bt EHEEHEEER CPaK 6 FEE 4 P0ER)  No. 124 19954 6H
PRERERR
G O ETRR (AR T EEE 1 ERD  No. 125 19955 9H
REEER
BT B ETERE (PR TR 2P EED  No. 126 19954F11H
{REEHEAL
it FRETEEPERE CEaR 7 8 D No. 127 19964F 3H
PRERH
AREAEE LB ETRIRNHEE (P 6 FEF 4 MFEED 19954E 6H
LAEHAR
AL LLEEETRIREE CER T EES [ 19D 19955 9H
LeEHHE
ARE LR ETHRAEGE CPak T HERE 2 5E) 19954F11H
LA TR
Apzauf LA ETRIRREE CPk TS 3 917 19965 2H
L E IR

— 227 —




JAERI-Review 96-014

ElEa B EHE =27 I 19965F 1A
LB
el ELEEEBINRERESE CF 6 S 4 [ 19954
LREHER
R LREEEHANRESE CEuk T HESE 1 WE) 19954
LETEER
SR HepEEINRMESE CER TR 2 98D 19964
TEEHR
E IR LEFEEEBIRAREGE CER TS 3 9E) 1996
e s # - CRYLED F
R IEEHREEEE (FK 6 I 4 PIEED) 19955 TH
LTREHA
AT IEHRE TR (AR T A5 1 M) 19954F 9H
LREHER
el GRS TR CRAR TR 2 94D 19965 1H
LEER
= Rt HEHRER TR CEAR T HESE 3 HED) 19964 2H
LRETR
AEERE R A E PR 19955 8A
TR E TR CER% 6 TR 4 VYT No. 17-4
RBERE REERF A ATRG R E TR 19958114
TSR R CER T H-EH | FPERD No. 1871
RBERF AL AT E R 19964 2H
HUTHEBER QERR T FEE 2 PIEED No. 18-2
AR KA AT B TR 19965F 3A
MR E R (SR T EERESE 3 FYEER) No. 18-3
AR IE 2 ‘ 19965F 3A
g8 & BT | REBNRTEELES T 7 ORIE
B & & X
BT
-
# b REEICE U A RS TR OB 19955 8AH
g B B E | AUET7y/O0RE SR RERCEEROERRERE | 1995F10A
H & B 7 O 2REEEOHESEROBRFICDNT

— 228 —




JAERI-Review G6-014

4. DEARKRKRVER

5§ % = = 2B E
. o B B ) O A fr{EyEES
N E — | BEahRAEE U SEES R L 2 50E L %gggﬁg;ﬁ%ﬁé
| GkF)
4 = Bf H A @S2
g 0O = B REDOEY T RSB~ DR T CFFRTR
m B £ F 19954F 54
KFA)
¥ O % _ ) ) H AR R IR
O B i HFFICEBITFE Y F 7 LN AEFAEE I ER (1) FIEHATTFHRSE
— % % i%ﬁ*z HERHLE 1%9}?@)5}?
— By * 7 F
P Davis *?
B Amiro *®
F Spence** SEHE(PFIRRE YOkE *AECL *Y*OHT
W o1h ZA *E AR isEe:
¥ O A BI0MEMIFEFRHES
K A fH# HFFIBTE M) F o LA AEEEREER (2D 19954 5H
;F%ﬁii‘ ﬁ%j%ﬂ“ REB L HESR N F T LEEORE (k)
A B g A
— Bt BT ) \ R )
— B 7 EE IR E ool BeIEMEE VUREOCE
¥ oL I 5th Topical Mee-
A AN B = Tritiym Behavior on a Cultivated Plot in the 1994 ting on Tritium
# 1l %8 £ | Chronic HT Release Experiment at Chalk River Technol in Fiss-
B M g AR ion, Fusion and
K H *2 Isotopic
oo B Applications
— B ¥ e 19954 6H
— B O | 'Tnh e TEEE VEEB(EEWER CCRERE | (U7
[AEA Int. Seminar
on Advancements
JNEFEE E — ! Radiation protection regulations in Japan in the Implemen-
&= E OE X ﬁggion of New
19954F TH
(H=AMIT)
f o s = _ HAE T /15
B O 2% HFH U F L RS ERIC B A ERE | 19N OER
B OH 8 E R FYLEEOEX 19955108
*ﬁﬁ%‘ ﬂ%ﬁéﬂ¥: z (H#g)
— B | Yol R TERIEE URBMUFHIRE U RERE
1 BE _ AARF1FE2
x5! AFFICBTE MY T LA A EE I ERE 19955E Rk D
g O y/ ¥ EERE S R ) F 7 LR 19955E10H
fi % g ;*2 (W)
— B | YUREB(LERRE YUREOCE

— 229 —



JAERT-Review 96-014

29 ¥ H# e ZF
— :
— B i N F 7 WA AR E AAE F e
g O ﬁ%@%a&ﬁéﬁ%ﬁ@ﬁﬁbU%@A%ﬁ 1995 FFk DS
B 19954F10/3
* » (FEig)
#r HREASE VTRUE(LERE
& ¥ BF Y F g YSN—BREFO N F LA RRIE | BARFES
— X 19955EFk DF2
B O 1995#E]0 4
W Wi
x5
bl SERASE RV E
&
g \ ‘ ARG FﬂA
= H AFFEEFL MY %I?Aﬁxfﬁ%ﬂ@ﬁﬁkﬂj%% (13 I LA — iy
X N 7 RO -HEAk S R Y F LRE ORI HEe
x B 1995412 H
%ﬁﬁ (k)
— K slr7pf B THHFE UEELERRE VY REAE
. ‘ _ %1 BElERS
¥} HF BT S N F LA B ER (2) TRILF —EE
| fE~D N ) F i LDER HimLs
(L 1995@12H
B i (i)
X R E VRIS
5 ) # 1 BWES
X AFFICEB TS MY Fry I A B EEEHEER (3) T xjLF—HG
] kU F 7 LA ZADEREENEE i
th 1995124
#f » . N (RED
SECRCY UREH LR E
1
[ ATy H TSR ERIC B 2 1EPH TOBED | AART¥2
N R 1996 F B DES:
% 19964E 3H
élg (KB
vl e TFHREE  URE(CERAE
|
1l #7154 HTHA SRR ER BT 2EXHHTOD HABE T2
N KEEADE 1996 EFEDESE:
& 19964F 38
FH (KB
x #F \ ‘ .
r srvpl e THWRE  ERE(FEE
W& G P SHRIC L AETH — A &7 — ¥ #E#ifT AR YIRS
N FIEFERERE
[ - ‘ 19954 5H
Ffd *EHEELRER R Y — kP




JAERI-Review 96-014

® % = e ¥ e a%F
— B o Fr )
B Er & - 73-)*5?‘#::386%MaﬁéAﬁzﬁ?ﬂﬁﬁfﬁz&%%ﬁ(4) # | DR
% m R EREO N T LAABE IxNF—EE
- PGS RS
# 0 K 19954121
Moy ZH F (REB)
xOB T i ‘

;0 ORET? | EMAE VBRE(LTERE
1T i) ‘ i ]
BOH OB A B EFEENRSC B 5B~V ESOREGH AR H ARV =
® OB E FEI0O TR
N L 19955 5H
&) k] ~ . kP
% oM OF R | YVRETELES Rt
CE S 1 AT
A \ B . F AR
® B F @ Z 3 VRRIC L B A xR & D EOERNKET FOAERER
X N E B 19954 HH
o B o — Ok
o] F K .
F oM IE b CEHRSHRETAlES
2 B B 1T
B % £ | JPDRBEFERREET ST 0/ IVORHES EIK{%{@%E*%‘
mOE W — | ZEREREHE FIEARFERE
& H 19955 5H
Red GkFD
Mo B
= B H - ) _ N B AR s
O oEm | Zo—T7Ey s AR ORERREE FOHFTRES
B Uy fi_ | REERORE 19954 54
Efig 13 KA
N N
T sk B B | EARBFEROHY CBBORRRIEN L EK{%@%E
% B £ <2 | BRTEOHSR %SG@EEn%%x
K & H_FE 1994 54
A oy GKF)
= M B R N
= R B = *REfRZH SR
B M B O AR
#H M % # | NUCEFiGHaEEREofE L T O FNCFRFELS
I 1B RR 3 19954 5H
it ¥ EPUES kP
B % K
2 B /4T _ " N ) AR A2
W OE i — | JPDREEAEEFIIBU A ESERER F0EFE RIS
& H O Ow 19954 5H
Rem & kA
WMo
SV I St Ay M EEMETE AR Fa A NUH %11@3&3&%@#@1
ol = | BRI BEO¥ I+ —

7 K H 1995515 8ﬂ

(FEIRD

—231—




JAERI-Review 96-014

59 & P = P P AN
FASPLS *
= R R | BRRFETCRE U ETERHOERER 2 0fM H AR
A& B BT RE
X B H FE 1995%F 5H
/j{Z*E % B, kP
= sk #E B | TREERSAHRE
o ‘ _ H AR IES
o8 KO KEEEREE 7 » o b Al & B HRIES Y RAEROKE | F0LpFekse
K T o — 19954 5 H
(FkF)
K2R & X , H A {F{ a2
b S LU A INEFRGW CH - " CABIFEEEED FIEAEFzE
N % 1) =R 19954 5H
ﬁkﬁiﬁmﬂﬂ GKF=)
f;s’%z:
ARG < - . ] o H AR
N B T | BFFEIC U A REERIE L LA FEICRF RS
B ERED 19954 5H
FKFH)
X A B | AR EFIR U7z ¥ A b &= % BEIE R EERERIR H AR
& 2 m | OfFk HIEARFRS
E R OB X 1995% 5H
= H H » Gk
HOE & (| CEHEE
‘ H A s e
* & @ k| PETEAREREDRIDO 7T s A-FENE FBIWLEFERES
L 0 #% 3, | EGROTE 19954F 58
(FKF)
s ok ERUERWEE ST ATy Vv F U= a v H ARy
+= E o kL H—NA A7 DRF %’30@%@%‘*
I H E#E k- 19954E 5H
AR AR OKFD
D o ) R TEICE
= 1% iégn‘%él k1 ATEYE A S OFIE XEOFHE (2) H%Humiﬁﬁn
a - (HR)
HART I15S
Ly [ o# a3k | RaHEREO R T —REFHRO A kiROEHE % ﬁ%q %IE&E;%&I?
(BRI
X A B B ) BB Enp sl
& H B A A AR LIy A FEZ S RIEA BED+w I F -
K OB OA M| EBHREOMER (2) (FafRD
/-G =
+ B & £ | UMEFEABEESTREDC SO 7L A-RENE %ll@ﬁiﬁﬁ%ﬂﬁl
) O #% 5L | RERHROME BD

(?ﬁﬁ)

—232—




JAERI-Review 95-014

K # = & a2 EFE
7= H = HE RS A A E W A€ 5 OFUE %Mlﬂﬁﬁj‘ﬁnf il
A & AR o B 2D
B B & B Uergistitas e - BREEEERT €1 )Ffé)
B o e o %lilﬁlﬁiﬁﬁ‘iuf |
H H E v -ray spectrometry iZ35i3 Beoincidence sum OHIE | B+ 34—
VI - (?"?FE)
K OHFH_F#& A
BB
: "G5 Kumatori
s OE E K | BEmEORRIGRL L Po—tIFf—
(REHD
Yoshihiro Ui Country Report : Intercomparison of Radioactivity [AEA/RCA
Measurement for Environmental Samples Expert Meeting
(HLitg)
B ok Bk R T R
&5 EOE K ﬁﬁ%%iﬂmiﬁé772% w v FlL—Ya RS
LW OB kT —NAA—=7 ik
“HRFEE TR
< ) 5 2 Ol
O #% 8k | EEY I alb— o itk T R ERHE - BT
HOF OE Ok Ha
(R
5 200 ffﬂ@ﬂ
. - : s i < FREFE
T E O k| HEERERROBRERIICOWT i E@'@_}f&‘?m
Ve
)
5 R =
foolr & .
tr 1 B | BRI AEBES (JT 6 0) OREHER HARF IIFE
CH A DAL
B E ¥ = 19954E108
oo -5 CRIE5T)
ok B = ~ o , )
oA a8 | YYPLTSXEEE YYJT 6 0 L2ERE
= & E_— .
ol B o AR
N B E LSCitdk? b F7LKPORRE - 3 5 BERME S0 R RS
5 M A 19954 5H
woH 8 0 Wi\ =P
R’ F
K H B
g% i B X IR 2
N KM ﬁ*ﬂ%gfﬁmﬁ RERDARIIH T SHREEED HE0EsERR
Fofd it fEi 53 il 19954 5H
LREE KD
) Ot REE
® M O OB | FEFHE (T BRTE G EE Eﬁﬁﬁffﬁfﬁﬂ‘%
G

—233—




JAERT-Review $6-014

5. BEERERUER
SERE R L
6. DERE - WX
P = = = f ®E
Bl T B S ST I BASEEEE
Bl (A B 2o TR T I i SRR
T. HEHEAG GED
SRS L
8, FANHED — RADHH
S = X % (#mmAm| 35— 2z & |mEAK
SRR HE T HZATEG
T ARt E e 2 L BREGERE DA 1
{Lis BB RIS
e = 5 9 B AR 12
Pt - 2R 10
HHE i e 6
BT SR 1 B e 5
anm [ e {
T i | B LA Y
S e eewE 1
o] e 0 1
ﬁ%ﬁ%kﬁ%wgﬁeﬁmm 2
B 5 RS R A )
R EE D HORE I 1
GEET A b — T Es N
T S |
e r e En 2

— 234 —




JAERI-Review 96-014

0. FRANBHED — RADES
(1 BA7138043)
E = % % W% ET | RO | #EA GE)

BT ReTHEL Y & —
URFAFTHELR) _ ‘
g (252 & % QUL 1A
[EIEERTEE (270D * % 208 19A

#z OB 1198867 14A
HOHG BRI (14D & % o5 18A

T B 13285417 1A
BTSSR (S529~5530E) * % e IA

= 5 1867 IN
TSI SAPSHEE (5172~45185ED # % 1403547 28
RSHEER ST (S172) #* % L84 1A
BT /IAFREE (22E) * & Hifir AA
BalEe oy U L U OkERE (821~25[) R 17. SEf 10A

z ¥ A5G 10A
ey | o/ HE (2510, 113D £ ¥ 16844z 19A
o8 S NIIPeE b # % 108447 5A

(HibpEE20~230] - a5 &) E 158ifi; 5A

(5 U4 T4 k—THHEH) _
s * % 168547 8A
HPER R — % ® % SEf 5A

% 5 L A
#” SOFTA h=T 12— &R QB LA
| G EHRE & % 16, i BA
RN S ot 2 % H 1512053 LA

— 235 —




JAERI-Review 96-014

L]

£ &

AHOREFER $EEEOBBCLD, BRIFACEAL, BEERLTORNEHLLT
HEENSDELDH -1 h 5 —HRIIHWTI, FIRETH 5 EAHRBLEATA &L L
L%, FHRUVRPTIOEN S bREPFEET 5 bOLEDNE,

Akb, ARICECOLAHRESN, $7 BHANLILERLOTHE,

HBER

=

A saat CRAAT,
, BAHREES 23
, WETREEE 3F
, TRESREEEE 13
, BAREEER

, AREETHIER

’”

F¥ IEsE (
N 1 (
fL Ex O 7
(
(

/"

7

mK B
HE B

s

AR s CRBETHIZER,
AR (R,
W R GRS,
A H— (GO,
B SRk (R,

P S ot G
AE OB O 7

ChE#E

¥ Z

bil]

PR{YEREIR R

LREER
LRETEF)
TR E TR
REEHRD
PREZHIIE SRR

—236—



