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Radiation monitoring system for the JMTR

N. Okuyama, N. Mito
Div. of Administrative Services, Oarai, JAERT

(Received Aug. 1971)

Abstract In the radiation monitoring system for JMTR (Japan Material
Testing Reactor, 50 MW) in the Oarai Research Establishment, devices and
techniques newly developed are used, introducing also the experiences of
radiation monitoring in the Tokai Research Establishment.

The fundamental ideas on wkich the types, numbers and positions of
health-physics monitors and sampling devices are based, are described, and

also the performance of these monitors and their arrangement.
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RHCENI, RSOOSR Y YO flux $(om sec ) L2 flux CHF 5 H 2% =
FOFBNE 7 LOBRTEL LR EDOT, DRBOROEL D ER D,

K= ¢ (2)
7 ¢ :

BT ik, SHE TARDICENTEDL 0, HAVRA T2 EORINIC L 2558 pd 5
O TRIRICKD e S L VEE Ch Do T TH, MBIV 1 m (W R0 EAlA+5H
LT A )) 2N ANBECERIN THSE BAHE*EE, EHIID 72 RbdAk, IS
WCxt3 s flux gk, 81 9KIKRTEE D, HHSREPLELAR S v 2 RBECE T 5RO
HAV, CH 5 E A AD 60 flux ¢, & EWMOERV, 550 flux ¢, & FTHORERK V,
HoDflux f3 EOMTE S bh A,

flux ¢,,6,. $ X2 v 7NOH 2ARIEECETHLURNDOL 2D E%RD A
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1
w8k LT
¢3=1.85><104{R2—R0—( R —R? '—R'OCOS-I ))C .............................................. {5)

e L, ridBBeEh.Lsa b0k
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Ry BIH#EHLA S R 2y 27IRTE COMg

RBFORR, TORAZ v 7PN TRFEA S IVELRC LA RROEBRBITEATE S &
LoD T, ERORXEZHNWT, cOoV 22=20KMEER R~ (FHBEREE 3
~bRICRLTVWEDOTE2BINK W,

VYTIHDARE =40V T ok, M1 1 KFETHAE= 2420975 LFEL D
DTDbo COH, HAMBHN A E=2F 70 T2 HELTHWEH, o0 Fx =20
KolHOBZH T HEL, FXbe=20fBBERTIBOMICHEELT, Tk, F2te=2
DERFEEZBTAIRK A AH R =2Y) >/ T230Thb, FALTWIRESRGE 1
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LOCLTnE, ZOHBE, R LB F ICERAFHEO =28 T 2bh b, 2N
DHEDESE, BELOK T VT ) 73 75— BB CEDTe=20 > 7% &
CTZIIOCLTnE BHHOZT « 37 ) v 74 7O0EIZ100m BERCS 23 3
DYyDHLOT, “MT7RTCHEBEAIETLIC L0z b, FERAOE B, MCEBENSTE
HEBGRIC L, HEUNEHEEREO N1 FEmICHER L CTEEEEBO S fT=2Y v 7
BLHIORLTWVA, LI, Y YT )y 7R 4T x= 2 QREEHEEICEE 2 bR 5
CEDBTHINDOT, EHEETI24 92757975 (6TSPE3A$ITREZS LS5 CL,
ERDERIL it o T B,
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HEfEi~old, chbFxtze=2CBlTsHEr I FilRONABEATD 5,
M1 TREBBOHMEERT, T, HH1 8, GMERMY HTRBERT, TOK
@%@.W%MD%%&kﬂﬁﬁﬁmkc&iél5%%@%@%&Ebt%©fééoﬁ@
1 O CHERESICEEINDL I4 rEr—Z(F ra—r s h—1) o7 1EEEETE) & L
UCF va—nehn=tY) oo s —20HEERTo

CDLORLT, COFRLE=2E, BRROZPRBEROIZLFTHIEI v RI XO=®
=2) Y 7 EVHECLEYDTH B,
I AT v EA ADE e L OBk RO RECL VR D, £O
MR A b THMETH B, TOERMKEL TR, 3 7 ERBRICHE L TNTFRCZST
WBERD, HRFRIVEIX (I IUCHEBRODD (FI2IECHI) 2 ERD D, ThB
L ICHMCRELTWARENE n, Chba vEAAOHEMNERILO #F ARICL Y
KESESTL bo @0 0icEnT, FE(HE—40) RECNTFRI v &L, BHRFK
EAFRE VEEMETARBOIOT, KOBERRY — Y » v 1 BEMEEHABT 5 HH
BREN A 3 0 EH ACHATHDE LD TH B, IMTP TR = v EARAAKMAN 235 A8
#zbnaoL.%:ﬂ@&%%@%&%z.%%rﬁ%ﬁw99£mxbﬁﬂénac&@
ENISIK, ALEC3EDOERR? — ) vV ERBETEDLLICL TS,
, CDE= AU EE 8ELTR T, I VHELHT AHFEL OV TET TRHEFS
DTZTTIEEKL o

8oy 2

B #RbE=2OENE

H B 45 #

M tH 23 » 2 5mm¢ GMEIEE

B B 1.3x 1 0 cps/uCi—h/en
# oA 0.1~10%cps

o ow X 300N1/min at—200mlg

O EMERIC LD 3 0 A AEECDOWT 0B ol E 1 s 1. IMTR K
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Sk, Fr TN OB EHBRFCEVAVEER 50T, HHKEREAEL TV,
2 0cxoREERTo



JAERI—M 4538

9 T = N Ty T O
Condi tions Air sampler| Molecular Copper tip Granular
sieves charcoal
(c) absorbent usual usual ~—78 ~—78
t
Temperature air P P o t=50 2boat=50
Relative hmidity (%) ” ” about 1 about 1
Effective diameter (rm) A 5 1.5 5
Flow rate ( £/min) 50 50 50 50
Linear velocity (cm/ sec) 43 43 480 43

56 H:F-CE=%

HeF-C==2u, HBRAHTERD SHWOLATHWIHBHAGMERD b © % #Ew
GM%KKQZ.ﬁl#w#-@ﬂﬁKﬁLT%+ﬂ&ﬁ&&$k%t%@fééoGM%@
&mﬁﬁu-@ﬂmm6m.W%%K8$.&Wmmlﬁfﬁﬁlsifé%oik.V—r
.f~i@ﬁﬁéﬁﬁ.2@@%@&4@@%@&@2@%%%%L1%50

HMBHGMEL, BOHHEELS 0mT, BIEE 2~ 2.5 mgdBETH L, LAdioT,
ﬁ%m%ﬁh6hfh6W%ﬂGM%®§@ﬁ3%@ME&T5%©T.CthN#tM§
NI XAV F—O FBOBBHBTEE E 2 5k, 2’5‘@‘/—1‘)"—5‘&%‘/‘1‘(‘5}1‘1‘“0 E® =
ZORIBBEE, RO A ¥~ 2HKELTRDADOTE2 2BIKRY, chit, H-F -
Ce=2HOMBHBIER (JISHIKZ43 15U,0, 10x10em) ik b RIER KD, HEBICL D
BRNOMEER CZ>TROADOTH S, COBAOEHAGMELERBRENGME T 5
Z

1ﬁ@v-rx—ﬂf%ﬁéhéxvﬂfaoyPu.%hmsﬁﬁéeM%@@mﬁﬁm
;bﬁbaoLkﬁoTV—rf—ﬂﬁ4ﬁ@%@K&ﬁZé@%@@@%%ﬁ%MZ%&&
%ﬁaﬁzzﬁkﬁT&bb.%%&&6E@m@§u%ﬁbémmr.ﬁﬁ@ﬁ%f&%?
SRE, 2ROV~ A —-2030T+HH T3 LEL T2,
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FHERFEAkE=F

(r)
=2
KE=4(n)

ab XEoEE EFE 900M EX 52m
bC 7 7 10 ¥4 ¥4 1‘2
cd ” 7 L2 in 7 1.8
d é V4 I/ ” " 14 08 3
d f ” V4 I V4 " 0‘ 2 7

H 16 X ETEBEKE=208S
ﬁZSXIO—S

20

-t

Rfficiency (% ) ——=

Distance from the
detector — side end
of the sampler

A \_
—-——'—"’g/{ %‘Jr——— 10em

| /—Center of sampler

$ i f : i 1 i | i 1

4.0 2.0 0 2.0 4.0

Distance from the center of the sampler (€M)

=17 EWBEFRKE=20% Co— 7 IKXF BIRE
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Radiation detector
Dust sampler

Dust filter paper
(504X 0.4 HE-40)
Charcoal filter paper
(504 x4 CP-20)
Charcoal cartridge
(504 X20)

i
N
N

&

RATTTTTET

Charcoal cartridge

Thermometer
Cotton plug

: Molecular sieves
Spring eves / /Granu]ar charcoal

Air sampler

to pump

Flow meter

air ___!  paper Cottolr:‘
| plug Dryice-acetone \C \!
bath otton plug
#2080 AEBCEEINLBEMN #2IB a—mF. FF27
x16
1O}
u§ b
N
3
3
Ned
.\\&(
R’ ost
By
0 L L N . " . i .
0.1 03 05 1.0 3 5

B Ao BRTALE— (MeV ]

w229 H. F. Ce=20HRE
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HLOR FHIT 370> 734 70454

X ZEHE 100L/minDEa
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IF -2 ” ” ”»60 »| 9n 132 R0
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. IF -7 v” ” 7 36 » |7 81 45
* BIF-1 " ” » 41 # | 10n 93 40
T BIF-2 " ” ©” 66 |11 146 R0
k4 BIF-13 ” ” ”29 n| Tnu 66
; BIF-4 ” ” 77 3R m T _R5
] BIF-5 ” ” v 43 » ]w 96
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BLORECRFTELD, SMT7OMARLTAT ¥V X8 (SUS27) T, X4 7B 4
bRC2D, BliiL 20T, M 78E. % 2302KB 2 120 O3 D2 VT3,
A4 TORFENOHAE, BEBA LMY BAEENL T2 2 s BEADBR, W
OHED, A TORI, B IV TREOMIsbAAE, BT ZEEICONTOE
MAHETEE L8 TE D, A4 7OEEHHOERG ., WX CRTeER P ekvbhs,

2

VA
APp=1=X — v=1-— P, Q
d 2¢ d

22T, APy RAEEHABEO EH (mAg )
A R EPRE
& dEF 2 v of, BEE (m)
v @dHRE (m/sec)
Py REHE (mmAy)
¥ 1£9.80m sec?
V BZRAOHER (K/m*)-eee- 1.20(20C 60%)

BHEB AL, v—/ ArERe, "4 7ONEOMI e 2ERC I VELASh S,

AATCH YD BBEE, Y BIOERGE, ThESLVEREETS, 2582 1,
(MOEE 1 TOBRIC S EDLDEENTE D, CORE | ( BHMEROHEYE )5 R D
Briickh (£128)") EEOBEONRALENEHET 2 LnTE b,

BLORCAT A 7OBGRENOHAKRE, 1 7OLRK[HEL4100£ /min T, S
1 7HEE (4 THEOMT ¢ =00015m) & LABAOSDOTH Do & OHEMEE.E
HIE LB L T2 b, 22 IHEOCLIVIO TR AW, ¥ 7Y ¥ 274 TORBK
HleoT, TO 1 7ORGHENY RE2 B REZ., THoEHTE2230LEs2 502, 2%
DRBIC, <4 THAOHE e % <5 A=2L LT, BREREE 1 7O BLAIEHOBE %
ROZZDOTHE2IMCRLTES s 1 7HEKST 5 ~1 7REOHS e 0BRIZ, 21 1
2R TEE D Th B, th, D HAOEIE. <1 TOMbDHICL b RE B, —iE,
BEHMYEO0OEMOIRKESEDL, B12RCLD, GHEHOMYUE l25tEL, & EHN%E
RLTEXTOERTEZRODLENTE S, LoLasb, “M7EERI2"BEOIOTHA
d. COWl b ESOERGETHSOBICHENA R I IIZIDOTHY, BHTELLDT
H o,

VTNV IR TORBEOWER, B2 ALCRTELD, SATARKD, AT A
Biit HZEIC L7k, “+ 7Befiv TENFIC L h RAERK+ 5 <4 THEEQHEML L
EHNDSETHC RS> TnhH, TOBHBICOWTRNEL EROBD &% Bo

UWRBH ok ETHE, TORBRILEFOEIZORNTEL NS,

Py =P, et ' 2)

T T, tidatuduEny
Pold il t = 0 (T3 ) 5 (mHg)
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Pyt t =t iCs T 5EE (mHg)
@ GIRBEAE (min )
Lidios T, FORHMZEILRZTG)NK/RTHEY (‘:7.2_50

—— =—a Py e @)
dt

MM ald, EERPALPrCk 2% TCOBMTabarhd, WAL L IRDEL T L2
T% 5,

In ‘ (4)

—%, M 7oRBEL, O)KTEL LM b,

) v dPy¢ .
Qt = — (5)
760 dt

2T, Q =t t KT BHKEE (oni/min)
V =4 7PHER (o)
@R EE)K 6, OB LN B,
aVP,

Q= — e—¢t .. ' (6)
760

LiesRoT, 041 7OEEP, »bPric 25 CORMTONEE» T 25T KLY
@R HRERK CERD, RN THRREERDLZERTE D, AREP(t=0)DLED
A Qo RO BHAE, O)RNAMEL2D, NXOBY L% 5,

aVPp,

Qt=0 = \7)
760

M1 ORICRTIHMKEL, -1 TOEEP, 7 —300mHg OHEOETH 20, JMTR O
GOEHEEREREZL 00 £/min THH, THCKENEEREE 1 £/min UTTH 5O TH
S LR LAy LALRRL. XFYVREO A1 708N Tr#LWAELE, BlEFC L
BT NERAD O TEE®ET S, 1, LRFETHBEOWHES T2 2 WEFE, K&
DHEZHWBNWEFCAETARERSCERCLY, MBKREZF I Z-n, BRHELZS L
AR E» oo

BB, E138L, 77 ) 74 THIEFRCFEC A>T {NEBEELCDONWT, £O
FEEHCELDTRLTEFNRZO TBHIN N,
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BlE, IMTRICHE L 2lisifie=2 0 Y 7ZHICONT, TORE LEBIC % »TOE
A, == ) Y IBEBOFHM, BRRHEE L OHE - B THEE ECD W TR~ 7,
JMTRO =29 » 7%k, 196 5FE2A253 82 CHARKTRNOMANBIS 22 %,
1965F4ALL8AITA— N LOHBRITAE AT 2 \W, 196 643 JIERICRY
PZZbh, FHARe =23 vBRoe=21) > /%S 1 96 749 B, BREEAR
T=2F SR BRELI96 THELZACENERT Lko £=20KIE, w275 FEE
ZEEBUABLER TS T 2o, 196843 AIMTREERKBRO B ICHE KR E
ERERBL %o
TOH1I969F12A5-5197041A2ToMIPTRO M FARB s+ 2b R,
BHBE=2CONTIEOHULMHE Lk, TOBE, FTEr ) T2=2%L0HL <
Mo RFy IHRE=22DO2chB B Ihefbid, BELUYOHEL2HBRLTEIDOTH ok,
AR OLRRAT O BIE Tk, RBARFT T HBARH 2 L HEFRE L TOMTE 2 X 2
bR THEOLFREBEAOHMKREROEBHEZ K ORI RENEFR T2 AT
o COBREBE=2Y ¥ 7RO TIZ, HIETFRITE MY L LS I 54 AT R
NICEREBRINAMBAREREPLEZD . HERETHEENS I CBREHEC L b 458
BatfTabh o Licti>T. IMTREFBE=2) v 752, EHHFEF CRHERL v
NLENTHnERGEEERL Lo, HBMRRCET 2851 0EMOBEZ KR P45 L
HEBMEL bNAIOT, RKBA/OIORHEERRT TRE A ZAFRHOBB L 2 ok,
RKEFEFATEH, IMTRUANACZ O =2 )Y Z7HBLERNO 3 ORI FBERHEE L U
JMTR* v b 7 X¥ICKRBI N, FCHAEINTHE, 2, BEYMEBrIFE cChEFL
MEFREIND FELEAS2TNE, COREHE, ThbomBOI U LTHIFIFETE
HLOKBOIRDORETE BETHMICBRT NS,

AREE2LDLCHAY, BEXHER L S HAA2BHERRSSARE CRH T
HEEdiC, PINERIRHOEKE TGt HnA iR G EDHEELLER SR ERE &
Fi@ ., RE). B % H 2 WG FEATRE WL S G SR, B0 £ (¢
DI &, BEHRBABENMKRL, HARRFEBIE 1 RHBRE ., £2THE0 kg,
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