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Construction and Operation of Radiological
Monitoring Post

Summary

This report describes the principle, design, characteristics and the observation results
of the “Monitoring Post” employed as the emergency field monitoring net-work system.
This system is already in routine operation at the Tokai Research Establishment of the
Japan Atomic Energy Research Institute.

The Monitoring Post is installed at nine monitoring points within and at seven points
outside of JAERIL A GM-counter is used as the detector, and these signals are transmit-
ted through a coaxial cable (1~3km) to the central monitoring station equipped with
rate-meters, recorders and audio-visual alarm system.

For the system of monitoring posts, a simple multi-signal transmission technique was
newly developed ; there have so far occured no troubles due to noises induced on the
cable. The effective operation, attained in a given period, of the system is over 99 per
cent and its reliability is very high.

July 1966
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1.

Taste 1.1 Location of the Monitoring posts
Monitoring Post %:?ﬁ%grg;g%? lc)li)rcflggci)sn: lfraonrﬁIe
north
No. 1 740 341°
No. 2 620 15°
No. 3 640 47°
No. 4 530 . 112°
No. 5 550 156°
No. 6 590 180°
No. 7 430 227°
No. 8 320 270°
No. 9 480 319°
No. 21 1960 188°
No. 22 1700 211°
No. 23 1680 234°
No. 24 1870 271°
No. 25 1590 288°
No. 26 1800 307°
No. 27 1580 337°
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BRENKRLEEST 2 ORNEEHTH 5 (Fig. 2.1).

ok S R EREDRCERS L CREE FRTR
GMEEE 2 EB~28, MOBHBTLRBELE~TX
) BHED VAR ZE, BREBOHERE G (1~3

Fig. 2.1 Equivalent circuit of radiation detector
(GM-tube) and current amplifier
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Collection time T#% Vv, Xhd TIEV. FEHE
BT 0 ER L THB L Tase 2.1 TR T &
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TasLe 2.1 Typical output charge of various detectors

Output

Detector %Zfelg)e (Ccotﬁ;rgneb> Reg:i;ed
R A B R 10-14 5% 10°
Proportional counter 0.50 10-32 5102
3

AP 0.35 5101 10°

S 0.40 10-2 510

((?sr:%:ﬁicsi(z}g 1~3 10-12 5%10

e | s [ |

Halogen GM 1~3 102 <1

BEEROHAERE V(@) i

V@):f%e’%%‘ (>0
L%, R GAFEREEROANA v E—-F v X &
DERME, HEAE C SRUBOBESRE G L AD
AR OARETHS. BE - NV ADSED LB
AVAMTEED, MTIFRREROBER T & %
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Fig. 2.2 Voltage and current mode

Zo

GM-tube F“'::::::::3::::::::::::::::{:g:[::;:>
T Cable

jr Z, Volt,amp.
e
i HV ~B  (a) Voltage mode
GM-tube | -
A e e e e e e e -
Ceble Curr. amp.
(b) Current mode
HV

Fig. 2.3 Transmission system of voltage and
current mode
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GM ~tube

r Cable
A [
. oo
1 -
CUT e
C, =5PF

Fig. 2.4 Actual circuit in the current mode
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H ' 5
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—— actual wave form
---- approximate waveform

Q =50uucoulomb
Fig. 2.5 Current and charge required in rate-meter
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Detector Transmission line main-amp.

! £=<1km

Detector Transmission line main amp.
- Pre-amp—------- 2 ;i.];{;l --------- | Rate-meter

Fig. 2.6 On-site monitoring post

Rate-meter
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Detector

—
Transmission line . 0 Channel out 1
‘—“ --------------------------- Signal °Channe] out 2
H
f

isolator

—o Channel out »

,
:
o]

Fig. 2.7 Off-site monitoring post (simplified
multi-signal transmission methode)
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Fig. 2.8 Comparision with calculated and experimental results in counting loss plobability
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Fig. 3.11 Block diagram of simplified multi-signal transmission device (off-site monitoring post)
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(b)) Inside
Fig. 3.17 Exterior of repeater box
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Fig. 3.21 Input wave forms of coincidence circuit
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Fig. 3.23 Tlip-flop, clump and low voltage power supply circuits
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Fig. 3.24 Attenuation characteristics of coaxial cables
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T, BEEHFEFHCHARS A -LOTHS. it
WEPEF BHEAY=FLv) 2ACEBTERYEL
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EETHY, FEHEELZERL T35, FEMETIE H
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TaBLe 3.2 Characteristies of Coaxial cables

3D2V Lead-shielded 1.2/5.6 Small-diameter | 1.2/4.4 Small-diameter
coaxial cable Coaxial cable Coaxial cable
Characteristics impedance -
(Q/IMC) 50+3 75+3 75+1.5
Attenuation (db/km/IMC) 12.5 5.1 5.2
DC resistance (Q/km) 29.0 15.5 15.5
Capacitance (mpF/km) 101.9 ! 56.7 49.6
|
A 22, E—-——< 1" 9 . %——
3y 5 . 3y 5 5
Weight (kg/km) 390 120 95
1. Inner conductor (copper) 0.9mm¢ 1#. Inner conductor
2. Dielectric material (PE) 3.0m¢ 2%, Dielectric material (balloon type, PE)
3. Outer conductor (mesh copper) 3.7mmg¢ 3. Outer conductor (Copper tap)
4. Vinyl 5.3mm¢ 4", Iron tapes
5. Lead 8.7mm¢ 57, Vinyl tape
6. Vinyl cover 10.7mmqdg 6”. Polyethylene cover
1’. Inner conductor (copper) 1.2mm¢
2. Dielectric material (PEF) 5.6mm¢
37. Outer conductor (copper tap)
4/, Iron tapes
5¢. Vinyl tape
6’. Polyethylene cover 9.8mmdg



20 : BHR=F V7« KR+ OBRRLEER

FRLTHEABREMT A LN TES. By —7
NElED FRBETHLS. EIRIDFr—7 NV TREE
BENRESNERA v E—F v 2R EDbY TR
3 CthHs5. PEFEY—T L EOREEA VE—FVAD
ERED LR L Fio. 3.25 wRT. EAR QSRS
EFICHES NI b D L » T 5, AlEEIEEE
25cm TH Y, FHAOHRCRELE CHALELE Y. #

0.5F —=—PEF Type cable

—— Balloon Type cable

T T T TTT

Coupling impedance (Q/km)

0.1 1 PR S BT : IR AN A RN 1 P43

1 2 5 10 20 50 100 20 500
Frequency (ke/sec)

Fig. 3.25 Characteristics of coupling impedance of
coaxial cables

" HFC x§

MP-1
(170m)

CVV XK

{1290m}

MP -6
100 0 100 200 300 400 500 ().e0.+

Symbols :
@®MP : Indicates Monitoring post (detector)
( m ):Length of transmission line from central
station (in meters)
HF C : High frequency coaxial cable
CVV : Control vinyl cable
C :Indicates pair
: Line under ground
: Line on the pole

Fig. 3.26 Transmission line diagram for the
in-site Monitoring post
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=Yy oy RAFERHLTYS.

3.3.2 CVV —7)

Fryxv Y —2V vy F—HIEA PHERERER
BHRELT, CVVr—742BvTv5s. BEIHA
v FEEREHAER (7/0.6mm, 1.8mm¢) Wby =~n
WBERYZILEb0THS. BEFER 9.540/km T
H5.

3.3.3 F—7INDHEE

Al I OCVV Yy~ MBS L, HirfiEEs,
LR D 200 FRTBIN 7. HFHEAEHAE
BEELL, 1ERICHEZEARY, I TREEMEIE
L0, 1HTHIRERE B I . HIRERRITELR
Oy vEFBTREMN, BT 60cm l=v7Y~F
FITERCTER L. BEEARR TRERCEIST
DB, BrALOBFEE~0HZEL, SREZER
LZRIEER L bbb, Fih CVVIr—7u

N

MP—28

HFC X1

cvvx MP 27
Repea!er“\ e
MP—26 R
MR Js10m )Y,
HFCX3 Ccyvie, o [
Tres oy
HFsz**IQ S~y
CVVX2 4 *\‘%\\
/d Mp-25 T
P 690m
» HFCX1
& Cvvx2
MP-24
MP-23
(1405m)
HFC X1 Q\
;
cvVxz
HFCx1 7 ~~Ji B
CV'Vix 2‘, 7:::,,, Repeater(2600m 5
W )
4 o
MP 22 i HFC 1
CVyx
(880m) i z
MP—21
500 0 1000 apg0 (770m)

m

Symbols :

@®MP : Indicates Monitoring post (detector)

( m ): Length of transmission line from the cent-
ral station or post to the repeater (in me-
ters)

HF C : High frequency coaxial cable

CVV : Control vinyl cable

X : Number of lines of the same kind
: Line under ground
: Line on the pole

Fig. 3.27 Transmission line diagram for the
off-site Monitoring posts
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BHEEECXHEE (PEFR#TRCVVy—T7r ik
R, BitAy vy —~TA Y —&nizdbo, A
v VHEE S — T TR CVV I — T b i ST
LT~V IANOE I ABEER - TYD) B LT
BoeTens,

BN, 8oy -7 ofRER L B E Fie.3.26

3.27 Rt

r— TN OEEERECE SV AREERE Ay T v
5. T ANVZRT T ZVv—Z1bORBEEANVALH
T 5 RE VA ORISR X OB b Wi, &
% HBRARREOHE, BEMBEORRR EATE
3.
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4. & &

Ry — 7 VI RERCATERE T 1w, RK
PR OEE TR ERL T, SRSk b S REER
WD OT, RWEFEREIRY, BERZOMOFEE
BEEZTHv. 1o TEIRLEMRLE IR ILE
D —TNVHRRCIEECEITRI b OFERELEEL
BRhEE V. FRBERBCI3L0, BEAWE

EHERCLABEERCANSLERLS. F0OLT
TR FREFoBRS Lo hiEdn b,

FHOKE TR, — 7 OIEREE Y S L ERD
DA & BTEBEIETFL, Th o GBS
BA Vv E—F VAR EFORTRENS. RILY — 205
HEAEOEMARICKE RFTS. ZixFERO M
BEHEROBESATRHELZTLE R v, BficHs
FRCREL EROFETCH AL EIRFE g
V. EELRINLD A OV TEMARTE B
T oW, FOREREMICHREY 5z iz, &K
XTeRE=F IS« R VEBICEGZT A ESIC o
TOFEBICLE DS,

4.1 BARFERT

BIRFELETIEHLENRCEEL 2 5. #4
DEHERECHEL R S72D T, B =FY S
RAMCBERLTRARS. HFORE EDEFT Fis
4.1(a) T, BEEEEALE 0c/s 0OBEHE L Z
B2 Fe 4.1 (b) (o) WiRT &5 ETIRET

5 (3FEES# 3000V, 100AET lm iw P E FRIFES
FRAEE, PTG 1.5km, #HEEERER 2.8km)

:@@@%%@74X}:%~&F@%£Tgﬁvw>
¢, Schmitt BEIRH A v %, DL-clipping HFfnv
A FENREN Fig. 4.2 1R T & S ICIREIC A S h e
bnkis. ZoOMEREOMm 9 R, FESVR, HEE
RURAEEEENREFR E, ¢ L L, E50OEYVSITY
A r, ¢ ETHLE,

e
v=};&f+%)#sec

LB R bND. 0T b, BIRERRDS 2
EBeH o one-shot BEIBEO VAN % & o>y HE
THRETRThERLR. 7 2AELTE - ¢ &
NELF T EEE~S.

e BNEL TERDIITEREE (Berre—4Fr

ARATDER L EER

*OlERIC ARSI TRHFE L.
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& B F

W) OFhier—TVEERL, V-2 8 I UIHE
BREOKMICH T 5 BERNERFEERET 2L TH

—fRICY —~ 2 RFELER TS, r—TV A HERE
I, FIRSESEM THE AR L, MR EERT/REL
WRFEFOBRMEIRTE X VRERKE .

7B,

(a) Inpert wave form without induced noise
54 sec/div 0.1V/div

(b ) Induced noise
1m sec/div 0. 1V/div

(¢) Pulses vibrated by induced noise
S5u sec/div 0.1V/div

Fig. 4.1 Signal pulse and induced noise
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(a )Signal with induced roise
0.2m sec/div 0.1V/div

(b ) Vibrating signal with
induced noise
54 sec/div 0.1V/div

oxid vore TOK 3X22

(¢) Ifput transformer couple

for, 20 sec
Zo=T50) 1dth
2.2msec/div 0.1 V/div

s o0 \oo
&mmudiﬁﬁﬁpémﬂd@mﬁ

(d) Wave form obtained by
using input transformer
and Esaki doide circuit

. 0. 2m‘:sec/div 0.1V/div
5u sec/div 0.1V/div

. . . e
vibrating width : » =f(r,+rf)# sec

T, : rise time, r;: fall time
¢/E : noise to signal ratio
(a) Output wave form of SCHMITT circuit
1u sec/div, 0.5V/div

(b) Wave form after DL-clipping Fig. 4.3 Elimination of induced noise
1u sec/ div, 1V/div

Fig. 4.2 Pulse shapping wave form with induced
noise

IOMEEEERII AN TRE RS Vv, ko
BREOHFEIEIRIOOMRC LY, r—TVEE
BHFEERNSET S5, THIR/NE L, KRHREER
REAT I RETIRANETOREE 1 5 T v
. b TEEEIEEN LTS, oL EFEr— T
DW&%{ZKFEJ@%E:“"“%Q%@?&?E%J: VihE{B. £
FEFRHETH 3o ATIERIE F T v 2R LT3
:aKiD,ﬁ%ﬁ%ﬁ%%@ﬁ%%%&k?yx®w -
SEBI L AMEET, FLAYER T IBRE TR Fig. 4.4 Impulse npise (atmgspherics)
N e s e T _ ) 0.1m sec/div, 0.2V/div
W22 LEFETHS. BREMSE NT 20 1%
AYTIIYADRESILL VETROGRCLTHE gy . 2 OWORE R BEESE 0
LIEALRVCHABLETHINED Y XA F— FChRET+ T%?Cﬁ&f:%ﬂfcﬁﬁ*&ﬁ’@@b‘—fw v, b
BLERTMETSHS ([ 4.3). Beyaoy, BERETEIZED T, BELLE2
E% EfiprEIdIricky, BEgRc FEMAR
KEORVEERL) BHERRETDIILNTES.
4.2 FEEET Pr A ENERE TR - OBOBERRE S W B 0
T, S/IN BEbdThv. EE - vziciEvho T
FLBFOMIC L AEBREETOHE (Fig. 4.4) 135 RER SR E, ORI E . BEAL NS
UE%ka,m#ﬁ BEBROFRELLY, BT = %%&,}wm#B%htﬁ%ﬂwxm%%&mfww
FYVY « RA POy — T NVRELHHROL 2 A TE Bt R Rs. EE U CERIEME BRI TR L
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Output pulse width of Schmitt circuit (usec)

BHEE=2V VS« KA OB EER JAERI 1119

30

(a1
o

Input volt, P—P 0.4V
Disc, volt, +4.2V

(=]
(=]

—t
(421

—
o

0
10 20 50 100 200

Frequency (Kec/sec)

Fig. 4.5 Relation between sine wave input and
pulse width of SCHMITT circuit

T, ANMZEREEML iz &0 Schmitt EEoHS
AN ERET S L Fig 4.5 WRTEXELNS. B
IR Uiz Fig. 3.22 & Helk U, HEEWE O 2 B E
@ one-shot WA VAT E WHRIZEERS B2 B T
3.
FRH R — P HERRR X BREE L3 < f B b o 7o BB
KRB TREVREIEBEEDECELS S/N okl
=T NVHAROEER LTI T3, 4% TitMcH
HRrH T Ay BSEEOSLCEFT TR ALEN L T 5528
B Ths3.

Bl — 7 VBT O TR SRR L B L,
TRRBRERD B L EETHEN, ToFEERC
ERAT BECEAMETRSETERNTELAREE
T5Z L THaBksh, BEREO VA ERESREE
BRI L BEFHENT.
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5.

E=FY VT RAMPLOEBRT R ChhERE
CED N, MEROFRR, ¥H, BHEITATI0R
NTRBIAbND. FREFSIIET=FZ) V7 - £x
MEBEOZER, BH - wEW, VY5745 7 S Fx N
(W), BLURSBRERARESL TV, EXN

R BE #

25

it

DEIROEE S Fie. 5.1 R,
SEMIERNEIS No.1~9) Hr—hA—%, ##

SET7THE No. 21~27 BLIUFH1IE) OLv—bi—
2L, 3BROESHHR 2eoWABEERSAHE

FZy 7 OFEBESA TS (Fio. 5.2),

Fig. 5.1 Central monitoring station

Fig. 5.2 Ratemeters, signal isolators and high
voltage sets

Fig. 5.3 Alarm and recorder panel (center)
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Meter relay:
\ I

BEFE=2 Vv« BALOBRF L EES

JAERI 1119

Relay " : ‘ Red Iamp
circuit 1
InP“;__lW Warning]| = L O (locating
t level R ‘““‘l 1 ? monitoring
meter ! R_elay_ | ) ost)
1| circuit T T I ;
. ; { o ! ! ' o
W 5 Fmelrgency : ; n ‘ % :  Graphic panel {
! eve t Int ‘ g :
: ! : erconnected \ellow Red Con.taCt contact L (M&P) '
: [ l | i Buzzer ! Bell | 11 .
H P amp| amp . t
. 1 Flicker |
: !

Meter relay
&,

!

Input

Warning
level

Recorder

|} Red lamp

? (locating

monitoring
post)

1
'
:] relay t

circuit

Emergeney 7
level

Photoelement o ~~ -~ — - - —_

e |

Fig. 5.4 Systamaztic diagram of audio and visual alarm sytem

Fig. 5.5 Graphic panel

Fig. 5.7 Detector of atmospheric stability indi-
cator (for wind speed and insolation)

etk -
——-—‘——@ Wind direction !
—————) Wind speed

Atmospheric
stobility

i indicator

)

b e e i —— -

ard mcteorological instruments

Fig. 5.6 Meteorological indicator (center)

e . AR EHRIRA ) v —BE, BEEh A -
Z oV U—EREMT b h, B - BE 0T ToE
ERZ TRz abnD (Fie 5.3). /DA

3 (BL#E MRa &) <4 v 7 OREOBRLEA 10
PRI AR D TH D, TEME Y EEE S0mm/
hr (25mm/hr HFEE) Td 5. HWEB OB LR
¥ Fig. 5. 4 [ZRT. TOBEOHEKEER~ 5. BHRET
1 “EE (Warning level)” & “fEi (Emergency
level) D2ETBINLY. BEFHOV—FA—F LI
Y v —23E T & 50uR/hr TEEED on b

70, VEEE OFTFHN TV — oL [E B ICER -
SEBEOBRGET VIR EETS. C ok SRIHBLE
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ERTZVITRLIET T T 9 7 RNVT, BREBH
LIcRORT Vv 7HREBL, MEOTERBIESHCB S
bid. BELEP—FHEsE8G&eEETs. h
SRTRTEFHI vy M3 CEERERETS. Bl
BMERNES ML 100pR/Mhr 225 L, % . 55
BT BN 2BEDOA—F « YL — SN on
LY, TERRROSVIEE, R BEEEORS
VIDRE, FTT74 v 7 RARIVORT V7D ERNE
BERBILEY ZOBBETRT. 20 "GR8 13 E
DT T — ARV EEREN, TF—, Fv70k
RCHOEDZ LN TES. RBHREFEENO 7 ¥
—, OVILRBUC X B HERF e, 1 EEISH (50
HLAEE) D& A ~—& My, 1A B 210
# (0 ~18FhERERIERTEE) Ol TlREis 3z &
KLTws., 79~ua0) v—REOEKERZ M@K
L7z.

TT 74y 7 8% (M) 1% Yoo D BRSO H
Bz, #A-HBhoz=20v7 « R LOfIBEHKRT
YZTIRLIZ, BREBH LEZEATO S v 7 REick~
TeL T, 7V yh— (D HAE (BEEE) LERS
H (BR) ovwTFhprTtrzoRRELRT. PREHEE
BHEHZ V7 THER, T=2F)vd « AF—3 3 ViRE
Z 7R L (Fig. 5.5),

[EBRER T, FEFARHOBEORR&H 25

B oH s ' 27

L ERHFIC BT A HEL O L EDHOTEET

H30T, FEE BN TR KEEEE 27T
REAT v BT, BRRRERIZ T3, 4
BE Fig. 5.6 RY. AR, BB, BEOKSKERIC
v b 3 REREMNEEE T, REHBEUFTOoREE
HUEH E 1I0m ZRELTh 5. RELEED, KER
BRI T TE 5.1 [LFT X 5 R ESICHE,

TABLE 5.1 Stability classification

Insolation (cal/hrfcm?) Night
ng;gfd >57 | do~25 | <24 —_
<2 A A—B B F’
2~3 A—B B C F
3~4 B B—C C E
4~6 c C—B D D
6 < C D D D

SHRB e vy VEERE BEE S OEROBE T
Lo TFEREN B, REEE Fig. 5.7 1RT.
REEEIC IR ERSheE=F Y v AT~
vavbRERULEREBESh, T=F Vv - BRAMTHBZ
Bzl vlERrBIAVEREBER > THMZ BT 3
BRBER L TR Y, PREGERIIICFR Y BN
BB OFRAF - g T3,
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6. ARSI UER

6.1 # IE

ZoRN ¢ BBROWER, 0.5mm Eo Pt 37+
W A-7 Ra BEREFERL, koBFEATRI &
7.

0.84C
d2

R=

Tz

C:0.5mm' En Pt 77wt Aotz Ra OBEE

&

d:RRERMBOERE (m)

R: BHSBoOMETO v HEE (R/hr)
EERICHV: Ra oEFEX 2.02mg Th o7z,

FAOBHRKR v BT, =—Hx¥F— . X7 bR Ra
D7 BRICBHLTWBLEZONDD T, EHENLRE
Fizix Ra B Awien, BEZRIBELARCL &
W EECE Y B ¥7Cs, 1.88mCi o HiigiE # 8
. ’

B, BEMoOGMEEE 0 B HERM H i w
WSr DF v F SV —ABHBEENRTVS, 0
BIROY % v # — 3 P RERE CREBEREC X - THMA
THZIELNTES., FOLE, GMHEER—EOKE
MERTHEESNE. Thik, —EEERRC X ARE
ERIhzE, FOBLES L oo T i
BEEZBIRIZENTES. FL, BERETKE
LicREETCOF vy e V—RZEBV— b A—
ZFOETEEZEHL, F0OL OB LHEECHE
LTBLZENUELLS.

BRHERE LAY GMEECE Anton 106 v o

E 3000
5 /s
~— ‘l ,l ‘,
E // L
. 2000 ¢ Y
= i
*E 7
E [
{3 I

1000 -

0 L ] e 1
500 600 700 800 900

HV (V)
Fig. 4.1 Plateau characteristics of GM tube Anton 106

PO T b~EEORER % Fie. 6,1 IZRT. BEEL
TEE 700V 2EIMLEHRL T3, Anton 106 %
HEETHEHALTERRERIINE, Hexoitols
DEGHEH . ezl HERL rBERLO
R o#EEEE, Ra HIES vz & %, 0.3350.037

(E¥E) pR/hr/cpm Th o7k (1962 E£AFH D 60
FIZOWTHIE). REBETE v METEZRELTYS
O Anton 106 124k 2mm EoEb 9 5 & rbd, B
BERHEY LT3, FOLE0OT LY —~FKIEET 0.3
MeV BLE 1.5MeV %G, +=20% O#iFE CEH T b
%, 1 Bkt 5 BREOFRKEET, FohRils
ERLLT, BoEMWFAE 30° ITOAESE LT HA
2B, PO OELRE3CBER . HEOE
i, FoBcd LTEADBENb - &b XL, AF
X B REEBLBDi v ERCBRIERE V2.

Anton 106 TEHEENKEL L7z &, ED 7 #
BERICH L TERCETRHCS b bh s v MEREZHE
L7z 1% Fig. 6.2 R/, 2055 7k GM HEE
» dead time 2HEAIELEHE LLBEE b I —&
L7z, BHEGE LI0% LT T4 50mR/hr £ CERMEEZ D
5T 5, Tase 6.1 |z Anton 106 ofMEEZRT.

6.2 BARR

6.2.1 Ne o575 KiER
EoH YU BR T, HEOERERENGE
100

50 |

10

Indication value(mR /hr)

1 i 1 1 N EESOR W
0.1 0.5 1 5 10 50 100
Gamma exposure rate (mR/hr)

Fig. 6.2 Counting rate characteristics of GM tube
Anton 106
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TasLe 6.1 Characteristics of Anton 106 GM tube

Recommended Operating Voltage 700V
Operating Plateau Length, at 100 ¢/s 100V.Min
Relative Plateau Slope, averaged for

interval 650—750V at aprox. 100c/s
Dead Time at Recommended

0.109%/V.Max

Operating Voltage 100usec
Maximum Counting Rate 10, 000c/s
Background at 700V 35c/s
Operating Temperature Range -55°C to4-75°C
Capacity 2. 8pF

Cathode Material : stainless steel

Computed beta particle transmission for Type 106 is

as follows :
Energy of B source Transmission
30mg/sq.cm 174mg/sg.cm
0.154MeV.-eenee-- Epax Of HC ooiena0, 03950 reeeeee 0
0.250 # o Epag Of 4Ca: 1.5 +oeremes 0
0.65 71 ceveeene Epax Of 98r--e.e 31,09+ -----0. 19
L.712 5 ceeereens Epax Of 3P coreeenn 72.49--------15.59%

TaBLE 6.2 Environmental gamma radiation at the
On-site monitoring post, June, 1966

Indication of

(Monitoring posty | GRS | Monltoring post
No. 1 8.9 14
No. 3 10.5 17
No. 4 13.4 14
No. 8 10.8 15
No. 9 9.7 14

* Exposure rates were measured by the GM tube
Anton 106 for 20 minutes.

(relative value)

6. BHERS LUER 29

FEEE 10u#R/Mhr 225 10mR/hr L LT 5. BERX
100uR/Mhr PLEDBMERTRIL > TS, T0kD,
FHEOAy 7759 v FREEO L YL, HBOETRE
O TR 10uR/hr BEO VUL, BEOBISRTE
T RERN L Ehiv. 22T, €E=4Y v/« RX
FOBRBHETOERL A Ay 75TV v FREEE DL

P UDEEL TBLOBREE Ly, LT AT, MUFTHEN

DA, WRO—FELDHTH B0, FEF MR »
LORBEORCLED, Nyl 7FUVE 1 BERE
BN TIREFC X 384 B4 <, PxluR/hr 06>
SOWEANTHHZ LD, BHLBI R B DR
By —A OFRErLALh TS, LIELERE=4
Y« Rz b No. 4 (BLF MP-4 7 ¥ LIEE) 35
EWI BB OMTICh 5 DT, FOBBEHICZI T
WB. IDE=F Y S B MZ RIS D O
EHROBEIZG Ty nv. TAse 6.2 12 1966 4£ 6 H iz
Bt 2o»nE=FY s« B2 Fo#ETO
RNy 275U FREROY — A ERL, TOROT
=FY 7 RALOWTHEERT. ¥~ TR
23R Anton 106 Th - T, BIERFEIZ 2045 TH
B, KEL, TTRBRBEAy 7SI FRER L
i, Anton 106 BH{EEEEDOEYLE Lz X 355 (1
1.5uR/hr #HY) 2EB b EDETHS. 9
»TROBRNE=F Y V7 « KX FOMETO r BEZED
Ry 7759y FigMP—4ic i35 13.4uR/hr 25
W, HEEReLHER S YAr OFERL, v HoOR
WOBBOL L 21210x1uR/hr BETH S,
ZOERERNT=ZY VS - RANERT B E &M
(1 1.5m, #&fnEw Anton 106 » ) TZEM 7

beta + gamma counting rate

™o
bl

o
<

_____ 4 (2]

o
[Sa]
L
1

L
5

Gamma exposure. rate (uR/hr)
Area beta + gamma counting rate

-Backgrour;d

A e T

' Backgr-cund

[ Rainy

10 9 2 15 18
Oct.11, 1962

o

12

oo
>
oo

Oct.12

Fig. 6.3 Increase in area betat-gamma counting rate and gamma eXposure rate by rain
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RERFERHEL CCOBBRNOE=F Y v « 25—
¥ 2P No. 1 CoBEHNE, ¥ 11xR/hr (196644 A)
LE—ELTw5.

g, 10RO ARERFC I - TBIabh
50T, MMEE»OEFMELZBRSCTHAMDZ LB TE
5. BFOBEZRIOOESOEVWLEDEE =4 ) v
7o BR L OYROEEER 13~18uR/hr O&EHEIZ A
STVER, FREOEIRERTRZ V. L LR
b, BEFHIEROVEEGEROBEI Lo T v BEXR
DM (5~10uR/hr BE) »dbbhiBaiix, £
DEMBETETHET S L EORBR NS5 EETH -
T, HEBEEBAL L TR+ OREFRBETHS.

6.2.2 TEEFEAO®

Direction of MP —3 (distance : 480m)

; (0.38)
0.24'0-2000.470.51 0.47(0.30) 0.09
. T N = = He H o = K e — e e e -
(0115 ¢ (0.32)  (0.30) x0.05
1
/ \ {0.38) N
1 A \
\
N
¥0.03
i
{
1
|
i
;Fence
|
{
H
e
r 0.03

Fig. 6.4 Gamma exposure rate (mR/hr) for Pt target
irradiation by the Linear Accelerator (LINAC)
Operation of the LINAC
Energy : 20MeV
Meam current : 40~60,A

201

15k

Gamma exposure rate (uR/hr)

|

i

|

i

Operation of the LINAC
- ;

energy 21.5MeV

mean i
current 4044

target plt

i !

JAERI 1119

1) B+r FERE v IFEE

AEE T, ZH v RERORELTERIL o T
Wwa. LaL, @i B+r BHEEEE L RBAC R
Lz tBd 5. BROE f+r Mo LA £ U
Z L AEHE 0T, Thi fie 6.3 RT. AU
Mo r #oLLBEbeyReElny. ZOoLRTER
R X s b o LEx bhic. 1 FEEENE T
BEVY v BEERFZHET S FBEEEEDSMN O R
BRERHEOT, v BERETEHETS Z LRIRES
hic.

2) BEFHBRMOBIEND 1 1R

wEgIEEs: (LINAC) TiimEsS @z X ¥ ~
DEFE—LRBF—Fy Moo THIEXHEERA L,
ZOMIEXERz vy ) — MEOERNC X Y RIN - #EL
P gans LINAC BFftciR®m ¥ 5. MP—3
X LINAC 7 5 480m oBEEEIC & - T, BRI HT
B Z DHERPIBRAFRICD fe o T D, Fig. 6.4 1%
LINAC 2% 20MeV, SE#HEM 40~60n0A T Pt #—
Py b EHACTER L & & ORERRIERERE VO T #R
A F, BEESPACTRIN-RERL MP-3
DFEE BT, Fie. 6.5 12k LINAC oE&mic &b
7o TMP—30 v SERPERMCELT 2R E
Y. T MERO L H 3 EEN 10#R/MAr TH 5.
LINAC © Pb #—4 v FeHvTwva L&, B~
BET5 r BEREZ, Pt #—4F v revTvws L&
v &, Pt #—4y FMIEHR 2~3mm Tdho
T, BREFOZANE—FRCTIVA - TAY b —
FriET s EMCERSNS. Pb #—4y M, [
BUBEOBEFF Y TS Z LIC X » THAE LI HIEXHR
X BRBRRIC L - T FRRESEB DI
biv, #—4y FOESEH 0cm THB. HHCR

!
|

Background
level

l
1
i
I
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I
|
|
{
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}
|
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I
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1
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———————— e B

H
21.5MeV
|

4007
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[ L 1

Mar, 28,1964 |

1 1 i i3 1 1 1 1 L 1 1 i 1
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