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This annual report summarizes the various activities on radiation control at
the nuclear fuel cycle facilities in Nuclear Fuel Cycle Engineering Laboratories,
which were undertaken by the Radiation Protection Department in fiscal 2007.

In the Laboratories, the Tokal Reprocessing Plant (TRP), MOX fuel fabrication
facilities, the Chemical Processing Facility (CPF), and various other
radioisotopes and uranium research laboratories have been operated.

The Radiation Protection Department is responsible for the radiation control
in and around the facilities, including personnel monitoring, workplace monitoring,
consultation on radiological work planning and evaluation, monitoring of gaseous
and liquid waste effluents, environmental monitoring, radiological standards,
maintenance of radiation monitoring instruments, quality management, and the
related research.

In fiscal 2007, the results of radiological monitoring showed the situation to
be normal, and no radiological incident or accident occurred. The maximum annual
effective dose to radiation workers was 5.5 mSv and the mean annual effective dose
was 0.1 mSv. Individual doses were kept within the annual dose limit specified in
the safety regulations. The estimated effective dose caused by gaseous and liquid
effluents from the TRP to imaginary members of the public around the Laboratories
was 1.7 x 10 mSv. The environmental monitoring and effluent control were performed
appropriately in compliance with safety regulation and standards.

As for the quality management activities, the inspection by the government, the
internal audit, and the maintenance to revise the documents have been continued
in accordance with the quality management system which had been introduced to safety
regulation since fiscal 2004.

Keywords Radiation Control, Personnel Monitoring, Environmental Monitoring,
Effluents Monitoring, Radiation Instruments, Calibration, Safety
Research, Quality Management
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BT 5 7 n—T Ry 7 2 (GB) 72 & DOk & ENKZ B [E L= Hik+
WS FHRLIZ MONP-4C2 & W e, 2 OFHRFE R 2 WIHIHEE A~ 27 hLr e LTHN
7
(4) FFAmRS H

MCNP % R\ e b LS 38 1 DR MTIIRA I DA A — T %X 9.7, FHHE
IZE > THEDLNT-HFMET- AT M v L BUS & W =i R OB 21X 9. 8 I/~ T,
BRI E (o, n) RISZERE T HHMT23, B 07 7 U VIHEHRHARIZ K 0 JoE
i, BIZENEEM DS OWELRSND Y, 1/B WP E SRR S 5 ik
D3I D . BMS JIEMIIFH A R TR RV — B A S D THDHHR, i
EE—=NORORER, FHHRET /WTE Ry SR S OBGELIZ K 5 i
FEUMELTWD D EEZ B XD,

B TRUCIT B 7L v AT LR B, R UM R AR, % % 9. 3
2, PHET- AT P 9.9 1R T, Pu-3 DIEEBRIZI T LT 227 kL

ML, QFE X 35mm OE$RT 27 U VA 9 5 KA 6B &L, @7k
ZHE LT ZRWREHME SRR TR, K O\QEHERR D AL 72 A R i i 12
RELGEHETEDZ Loz,

728, AR R AT FVRIERE S, 1991~1993 FIZHIE L 7= s il
A TH AL | RBHGERF OIEZESIT 31T D RIER R S I ZFFRFER Th o7,
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[ZE&3CK]

(1] BRI, KFnfh, T70 h =7 MREHLERIER IC 1T 2 ko)L F— 27
RV ORTE K OSBRI B9~ 2 #Et ), PNC TN8410 86-08 (1986).

[2] E. F. Shores, “SOURCES-4C: A code system for calculating ( a ,n),
spontaneous fission, and delayed neutron sources and spectra” ,
LA-UR-02-1839, Los Alamos National Laboratory (2002)
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FEERRELE 2X 9. 10 128, EBRTIE, T=F B 2RI 72 RRET, =
&%%¢M(Mewmﬁﬁ§u%)%%E®ﬁ%£_aﬁb INIVAFHER L B B
CDED TN D EEHERR B Y S\ DR E Y R L AR A GHECE/MHEY &) 2K
btoﬁv~%yﬁimﬁﬁﬁ(wﬁﬁﬁ)?i,y&h~:~/$%ﬁofﬁﬂﬁ
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HEEZEGATEY , FEa 20700 5 P23 AF9 5% )7 (multi-directional) A&+

DKM TH D,

AEBRTHOLNIBEYERL AR 22 9. 111271, B, 7o 2
P V¥ —, L, Pt OV AR A% 1 LT AL AR ATHS, 22T
1%, RE=XOFHEE L0 5000 5 <Rz, A (REORERRTIEA)
JlOMBELEL TV OV AR A, FNS (ESRTH D) HABRELYELTZY D
VARV ADW S %R L, JEIOMES B L AR AL, ZH ARG T1 % Tl
Do AL, EmLSNOTT NS AST LML, AE=F T3 E s v
DTHY, EHR L AR R ERFO—_ A A — Z S ERRE R & 13K
L HERDIHETHD, —F, MABEYEL AR R ZONTUE, = RLF—
D FER DO TEN | RISE 2~ TEARH D, Ziux, FET=RLF—FEKT
RRMKIEE AT T LWV I RE =X O R F—(KIFEE Z O F F ML 7R
RThHD, 72720, FHEFAT MVSHT DIEIFOEEWIE IS E N R,
REEEHS U7z BAF 72 T ARAFERE R (2] L b, RE=21%, MOX BB DIE3E
BIGZB W TG E TR HE AR EY EAZRETE LB 6N,

_69_



JAEA-Review 2008-071

9. 10 MOX #ARHRARIRERGE T T ARSI 61T 2
PR 7,(10) & = & WA RABROBLE (BEHE)
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[9.11 MREMEL AR 2D P 30U X — R fEME
(L JFOfEN R L AR A, T EAREY &RV AR R)
BRI, R AR MUICEBT 5L XF—Th D,

GRREERHIRR - by k)

(23]
[1] N. Tsujimura et al., Radiat. Prot. Dosim., 126(1-4), PP.261-264 (2007).

[2] SRk 17 R U BR AR, JAEA-Review 2006-034, PP.77-78 (2006).
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9.2.6 ZnS (Ag) U FL—Z|ZLDHTRAFX—RBEOHEF
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&, FRE=X IO ND XA 7D InS v F L— g UHigs (LT RD3617Z)
LW, KMOERRRINER TH D,
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12mg/cm? D 3FEMHE L7z CRhifRIEy v FL— 2 ol FIEETE R0 o72), TNE
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T Ro TR LTI, A7 L ARRIC R 241085 SE7- 6 0, HE40T Ak
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o, MRAZHET 5708, PEEBRHRE o FL— g e —
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FL—ZFRAEun DbDTH D, HEREHIRD361Z LR L& LT,

MIWEREEE TORBROMERT, &b BERERNELNIALE
(3)  FBRARE R

REBROFERZ, X 9. 1212777, 7 RUBRERNIEERRHI CROBIFTHD,

WY —A A —% RD361Z DIETH - 7=,

KT Rtz En< 60y MRIE»ZRE, 1TITIEWIZE R,
7 FUBRER=1T, 7 FUaHE 100% 0 v FTE72Z LiThs.

1 1
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&
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® e f A s
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(4) FERIZHONT

= A =2 TV H RDI6IZ DT RUFRERNL DHDIL, EITT VI~ A FED
EXOENRRNTHS [RD3GIZ TIE, H—AA—=XDK 315, £z, BHEHEOD
Rtk b, ZnS U FL—F DT RUBRERNERMRMFICHTEH D03, s
FH DTN LRI NI, FEARBEHE, InS o FlL—rarh—x
A A—H, RDIBIZIZHONWTHOLNTZHEDT RUREREEK 9. 41T7R7,

#£9.4 MHETLDT RUBRERD G

AT L AR HE40T A#%
RD3617Z
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P X A —H
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10~20%, HE40T THJ 10%% %, L2>L, Rn FRRNIATRETH D Z &b, ZnS v
FL—2EHWT RURMFIEL, BEREBREN S L TCORMAEERF > T 5
EBEZBND,

MR e LTEZ TS, InS Vo F L—Z 33 2 MESPMIANEE W\ 5 i CaE
FRHER L0 BEATWD, E5 60/ E HWTZIZ ) BRERVOMNE, R X
STEDLDEA, HlzIE, @ R RREENER S 5A I 8RR AR
DB, EETH-720, BENE -T2 L5 RBRE T T, 7l
JENZDEPEIC 72 D12 L CHIMAMED BN ZnS o F L—X & NS B F L
RIUIECTEDE L T OMRINaZIEBIRT 5 Z E R ETH D,

(i s LR« R B )

(&% 3Cik]
[1] Milan S.Gadd and Thomas B.Borak, Health Phys. 68(3): PP.394-396;1995

(2] “ERY 18 4 MR BLERAEH], JAEA-Review 2007-051, PP.70-71 (2007).

_72_



JAEA-Review 2008-071

9.2.7T A A=V 7T L— MZXD TN k= LGB WG O B 5
(1) By -
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VR 19 N, KD InS o FL—H ERTaAf RT 4 NVAIE DA~ TV
F27 774 (LAF TZnS-ARG) &5 ,) OFREEEATOBHZE K O LN EHGAFTEIC
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(2) RBrRO Ik
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BAS-1800 T %, iz, WIERIO Ny 7 7T 7 REDIHZEITIX IP Eraser 3 (IP
THERR) e,

PV U7 s RIS FE S % TR L - s Bl s B L7, 30kt
I% Pu BTG LI A I Y ARE ~ A TR CTHREEHLWEL L7 b DR UNEE > — MM
Pu R 721G S~ A TR CHEEUE L= (F127V—) 12 ThY, %
NENOREBIERHO~A FTEOE X 4um THDH, 72, REIOREITY - T
1%, BT Pu DURREREM D 78D, ZnS-ARG TR R v MEDIEYTH 5 = & &k
LigE L7z, IPIZ L% PudlBtoRERHZIE, HIEBMERTIZIEZEET 60 I
T, BHEENIEAR I 7T T REHELZOL, 70 b= AREHE =B =IC
O, —ER (54, 104y, 15743, 3043, 604y, 180 4y, 1020 4y) RS L 7=,
IP B OFERUE, P (23 cmX25cm) % 65536 FEFH (16bit), 50 u m DG
TITo 72,

BEEAEATIZIX Image J 28 L 7=, Image J 1%, KIEE STEEAFZEFT (NTH: National
Institute of Health) 2B L7=7 VU —DOINFHEBMEN Y 7 b =T T, %< D
W57 — X EHERE A LT\ D, ARSIV T IP OEEBMNTIZHEHE L, Pu ®
NI CThH -7,

(3) B R

F—=R"TTVHFT T T 4 ORBROFERE, 91312777, IP 1% ZnS-ARG & [FI%ED
BTG DI, BT —RRICE D FEMARES M OREN e Th o7, HIZ, B
BUCHIRER S D Z LD, BEA— T U4 T T 7 0 & LTOMER IS S
WZHEH AR TH D, F72, Image ] TOEMBMHTIZ LY, Pu bl D HE &R
M2 FRETH 7,
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TERXZbDEEZOND, MOBREHZOWT b IFEEETMICIZ S > X NH 5D
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(&3 k]

[1] J. Koarashi et al.;
identification of Pu particles using an imaging plate
and Isotopes 65 (2007) PP.413-418

“A new digital autoradiographical method for
“, Applied Radiation
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—LAEDFEIL, FL L TF6 # U — (T8 # U —) OFEREDEE Th 53,
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B, EBRiE (%Cf) b7'my b Lz, HPEF L F—MeV EIIZ I ThRiBk
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[1] A, WA 7 VSRS, 26, PP. 65-66 (2005).

[2] J. S. Hendricks et al., MCNPX, Version 26C, LA-UR-06-7991, (2006).

[3] J. K. Dickens, SCINFUL: A Monte Carlo based computer program to determine a
scintillator full energy response to neutron detection for En between 0.1 to
80 MeV, ORNL-6462, (1988).

(4] PRk 17 AR i BEERAE ), JAFA-Review 2006-034, PP.73-74 (2006).
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JVANE Ims DY, FY > T LULOR) 2 (GOMERNNIEL 2D, £, 7L AE
Ims LATFIZBWTIE, BERETAD &E—EIZR D, T CR [BIFE O MBI 25T
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5y min |1 min=60s

5 h  |1h =60 min=3600 s

A d [1d=24 h=86400s

i 3 °  |1°=(n/180) rad

53  [1=(1/60)°=(/10800) rad

o 7 117=(1/60)'=(11/648000) rad

N B =)L ha |1lha=1hm’=10'm?

U kv L, 1 [1L=11=1dm’=10°cm®=10"m®
53 t  |1t=10° kg
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1eV=1.602 176 53(14)x10°J
1Da=1.660 538 86(28)x10 kg
1u=1 Da

1ua=1.495 978 706 91(6)x10"'m

#8. SHIJBE 7\ Ay, STE i &5 2 ofthod Hifr

EXi AL SI HZTH S D i
~ — /Ul bar |1bar=0.1MPa=100kPa=10"Pa
JKERFES U A— blimmHg 1lmmHg=133.322Pa
Fr 72 bru—2n A |1A=0.1nm=100pm=10""m
i B M |1M=1852m
A — | b | 1b=100fm*=(10"%cm)2=10*m*
/ v k' kn [1kn=(1852/3600)m/s
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ES 2 7| erg |1erg=107J
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K 7 Al P [1P=1dynscm™®=0.1Pas
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7 *+ K ph |1 ph=lcd sr em™ 10"1x
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¥ a2 U —| Ci [|1Ci=3.7x10""Bq
v v k% v R |1R=258x10"Clkg
7 F| rad |1 rad=1cGy=10"Gy
v 4| rem |1 rem=1 cSv=10"Sv
H v ~| v |1y=1nT=10-9T
7 £ v N 17 =/ I=1fm=10-15m
A—=FNVRAT v 1A—h/FHH T v b =200 mg = 2x10-4kg
r Ju| Torr |1 Torr = (101 325/760) Pa
Bo# K & JE| atm |1 atm =101 325 Pa
5wy | cal |lel=t18583 (5T ), 418680
(T 70 Y =) 41840 (L) o) —)
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