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3-4 DFDF^I rear doori DSNM1
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3-5 DFDF^i Isolation Room^l DSNM2
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£.v\ DSNM £

DSNC1- IAEA

$X^ authenticated neutron source 91

source No. Y-124)

DUPIC

&*}. IAEA^r DSNM £

&o_^9) IAEA7> Ji-fj-^jL

Cf-252(activity 0.143 MBq,

DSNM^

, He-3 tube^l

DSNM ^ DSNC»

. IAEA

, DSNM ^ DSNC

3-2-2

DSNM^ S. 3-2^4 ^"-5.

- DSNM^

9) 3711S.
PSR

cf-g- Aj.tg-.g-

He-3 tube 271)1

^?1 (sealing)

IAEA7V
DSSS°fl
IAEA

^ DUPIC ?fl̂ =
flsl DSNM^l

DSSS^l n
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20m

^ A ^ > ^#7] (He-3 proportional tube)

*^-7f^

RS-P4-0828-114, Reuter-Stokes, USA
28 inch

1 inch
4 atm
N2 gas
Aluminium with carbon coating

#*]^7l

Model
Mounting threads
Power
Output Signal

PDT-110A, Precisiion Data Technology Inc., USA
1/4-12UNF-2A
+5V DC
TTL Pulse of width 50 nsec

DSNM -̂Sfl

3.7}

0.95 g/nmf °}^

4> 150XH1030 mm

30mm

27fl

127fl

3. 3-2 DSNM l̂
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unit: inch ( cm )

0 SHV 0.66 (1.68)
A

PREAMP—*
Model: PDT-11

A

He-3 TUBE-*!
Model: RS-P4-082E

•M.-

Preamplength
1.90(4.83)

lenc th

V

Non-sensitive length
2.70 (6.86)

Tube+Preamp total length
34.07 (86.54)

Tube total length
31.51 (80.04)

Sensitive(or active) lejngth
28.00(71.12)

A
Non-sensitive length
, 0.81 (2.06) V

3-6 He-3 Proportional Counter Tube & Preamp
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1—

*70
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30

<t>50
— j —

4>3O

gasket

O

120
<J)150

033

20

(t>30

790

1 1/4-12 UNF-2A

f , \

f

30

4)15

40

100

500

250

u

30

(>170 60

3-7 DSNM5] : mm)
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Q O

17

3-8 DSNM^l ^31 (Top Vie

3-2-3 - 8 ^

(ff,n)

. DSNM^I 20 m

DSNM<̂ ) t^m 4 ^ - 37M ^-f^ tflsfl
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300.0

250.0

200.0

B 150.0

100.0

50.0

/

-

—•— long cable (~20 m)

-•— short cable (~2 m)

Operating High
Voltage = 1700V

1300 1400 1500 1600 1700

DSNM Detector Bias from PSR-B (Volt)

1800 1900

3-9 High Voltage Plateau for Long and Short Cables using
Cf-252 Source

plateau

(1) High Voltage Plateau '<

DSNM Î He-3 ^^7]o\] <

tes t ! T ^ J £ 1 - $ 4 , - i^^r DSNM^

signal, +5V ZLB\JL H.V. cable Q°]7} 2m^ 20m<̂ l tfl«|j ẑ -z]-

threshold adjustment-8- ^

Cf-252 ^ ^ ^ > ^€(00000000 n/s

as 1997. 1. 13)^.3. DSNM^

4 . ^ i^ r^S^ l s i^ ]^ gate-c- 64 JMS, predelayfe- 4.5 ys O-^JL

lO^^l 10̂ 1 ^>^-^>^4. ^-^ 3-9^ ^ ^ ^ cable ^J°H ^-^- H.V.

plateauS. cable ;a°l6l] ttj-E- singal ^ high voltage

1700V*
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(2) Cable

DSNM^l

3-104

H - 3

Pi^) +5V cabled H.V cabled "T"

; signal cabled ^11S. ^ ^

^ .S cables^:

302]

Signal cable
(~30m)

Bias cable (~30m)

+5V Power (~30m)

DSNM Cap!

DSNM Main Body

PDT

He-3 tube

3-10 PDT^

5. 3-3^r

3-3<>lH Singles rate0!!
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cable signal

Short Cable

(~2 m)

Long Cable

(~20 m)

Tube A

251.95

+/- 0.98

249.92

+/- 0.98

Tube B

246.41

+/- 0.97

245.28

+/- 0.09

Tube A

+ Tube B

498.36

495.20

Tube A+B

498.83

+/- 1.47

495.85

+/- 1.47

(3)

2*

3-3 ?)H«-

DAQ 7>^

DAQ ^>H

DAQ 9\B.B\ $3.
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3 - 3 - 1 DAQ

3-ID

^ DAQ ?>=

ISA

3-11).

Secondary
Connector

3-11 DAQ ?}E.

DAQ 7>^

4 ^ - i L

£l"[8-9],

PC
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^ luS

DSNM^l

•& 711^ Reset

$• OAS. Reset s)JL ̂ s 7^^rl£

PCS- t ^ ^ l 4 . Reset ^ii %#£?•

l^r-i: Dead Time ^ ^ tt

• < • ' • • • . . • < •

i

f'f: -"•"• • '
j " :\ ...•

Control Signal
Generator

Interface
Module

DAQ Card

' • jsvi .Image ' • ••

fp;Capture;.; )•*
;3j'-'>-i-^oards'"'' v-|

Video Input!
'r Selector 1

i————~J

3-12 DAQ ?>H.

3-3-2

DSNM^I

. PSR£]

H i r d]^a.if)- P C i ^ ^ | * H DSSS 5 . f

Cf-252 ^ 4 ^ 1 ̂ ^ # DSNM

^ j i j . ^ n ^ 3-134 ^ ^ - ^ ^
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71

2000

1500

500

1

In. " -

2 3
Source

v>
\ \w

4 5 6
: Cf252

7

Counter Si PSR u| j l

8

/

9

r/ /
10

/
/

11 12

a n . . j — l l - - * " —

13 14 15 16 17 18
Run 3 2

Counter
PSR

— • — ~ «

19 20

3-13

zoom
lens camera

pan/tilt Video Signal

Camera Power

DAQ Server

Multiplexer monitor

zoom &
pan/tilt control Pan/Tilt

Controller

Power
Supply

& 3-14

3-4^ CCD

3-4-1 CCD

DFDF^l^r CCD 3tfl7> ZL^ 2-1^- ^ - ^
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4 # DUPIC

DSSS 4^3=

DSSS

C++ Builder

Windows 98^ 7l

7l^l:^ GUI *]4 . - ^ Borland

O17H]

DSSS 4iSE.^<Hfe
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DAQ(^ ^l^FHH New^i

- 30 -



4-1^1-

f^ 'No Detection', 'Fade In', 'Rest', 'Fade Out'

, 7]

7]^

o]

DSSS 4:HJE ^ e]

7fl

o] ^ < ^ 1 ^ ZL

- 31 -



Diagnosis
Cask
Radiation

w
TIT

<3J0

C/3
try
in
Q

I

CO
CO

Main User Interface of the DUPIC Surveillance Software



4-2-1

DSSS^ ifltl €£- f fe ^ 4-234

4-2-2
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7 i ^ DSNMl JE^-

- 37 -



4-3*)-

EXP4

51 101

4-4

151 201 251
Run Num ber

10cm rod-cut^:
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- 44 -



N

M(#3)
M(̂ îi)
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"Off" 6fl, 0 ^ "On" A

1- # o ] , 0X310-0X313

DIP ^ ^

4bitS.
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DAQ 7}H

2bit

DIP i ^

)-7] *

4 ^
DIP i^^l QS.
DIP ^ H * l <#ty
WEIGHT

10 1̂4 #4

8
1
2

4 3
7
1
1

3

6
0
8

-*fl;
5
0
4

1

43
4
0
2

0X310

3
1
1

2
0
8

43
1
0
4

0

S A-l DIP ̂ ^ ^ 1 € ^ ^1(0X310

^ , "DIP ̂ * 1 ^-B|l"*"WEIGHT"

i #^11 ̂ >B]^, 0*8 + 0*4 + 0*2 + 1*1 =

, 10 a s 0X338-0X33A1

4 3 ^
DIP ^ ^ * 1 £!J:
DIP ^ * 1 ^-B)]

WEIGHT

10 ^ 4 #*1

8
1
2

43
7
1
1

3

6
0
8

5
0
4

4̂
4
1
2

]
3
1
1

0X338

35*11
2
1
8

43
1
0
4

8

& A-2 DIP ^ <4|(0X338

A-4 8255^1

8255 fe

^ ^ "10

10 ^

PPC o]|

10 S.S.

0X310 o " ) ^ , 0X310

# A SSI-

. 82557>

, PPB, PPC),

1- 1-<H DIP ^$

PPA, 0X311 £ PPB, 0X312

fl 101- ^-7]
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Control Register(PPCW) SLS.

4 . DAQ 7>2=*IMfe, %#*%

^r 8255

: ^V^cil, ^ DAQ 71-H^Ai^ ppAfe

^ ^ « 1 | ^<H6> ^Hrtil, ° l ^ ^ r PPCW <fl 0X90

1 - ^ 0X313^1 0X90-1- < t3

A-5 PPB1- DAQ

IC ^ i ^

IC ^ i ^

$}°) &

0

0X00

0

0X00

0X00

1

0X01

0X01

2

0X02

0X02

1

0X04

0

0X00

0X04

1

0X01

0X05

2

0X02

0X06

2

0X08

0

0X00

0X08

1

0X01

0X09

2

0X02

0X0A

3

OXOC

0

0X00

OXOC

1

0X01

0X0D

2

0X02

0X0E

A-3

8bit(PPB0-PPB7,

PBl^: ?}&tf £ # ^ f l ^ 71-^Bl IC ^ , PPB2-PPB3 fe 9}

^ , PPB5-PPB6 ^r ^-S-^J^-a^, PPB7 £ 7}&EJ Reset 1̂

. A ?\3:tf £ t ^ z|- DSNM <L3,i?-B\ ^ I J L I - ^^«>fec |

^ s t ^ - 371] ̂  8bit 7}-&EI IC 37HS ^^s)<H Sl°1 24bit

% *r S14. 7^1^^ ^ ^ r ^7l ^«fl-Hfe ? V ^ : ^ * Reset «H ^

PPB i 0X804- # ^ t b 4 ) . 7^1^^ ^t^r PPA1- f-«fl ^ ^ ^ -

PPA Sr 8bit o ] n S ^ ] ^ ^ ^ ^ - t t « i ^ ^r-i- ^ Si7} afl^ofl ^

0X00, 0X04, 0X08, 0X0C1- # ^ ) ,

0X00, 0X01, 0X02).

- 72 -



tq-^-^s. PPA« l-«H &-§•

E] t ^ ^°fl weights #«8

weights 1, IC l^r 256, IC 2 ^ 256*256 °14.

IC

^- a A-4xr 0 A

IC «1J1
IC ^ &
Weight

0
219

2"0 = 1

1
142

2~8 = 256

2
0

2~16 = 256*256
219*(1)+ 142*(256) + 0*(256*256)
= 36571

3. A-4

0

0X00

1

0X01

2

0X02

3

0X03

A-5
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DAQ

Windows 98^: IO S.S.

DAQ 7}H£) * H 9? 3M

fe Windows 98

fe freeware°l 4 .

Windows NT fe IO I £

^ . ^ . ^ D A Q ^ c .

"TDLPortIO" ^fe C++ Builder

IO I M

DSSS ^ Windows 98

10* ^^§>^4 . 4^-

1 £.3., 10 5M y loPort ^ OutPort ^ ^ r

//

/ / Windows IO SM

//

/ / InPort ^ OutPort fe IO S.^

#include <vcl.h>

#pragma hdrstop

#include "Unitl.h"

#define PPA 0X310

#define PPB 0X311

/ / 8255S] i l A

/ / 8255^1 3.S B
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#define PPC 0X312 / / 8255S] 1 J . C

#define PPCW 0X313 / / 825521 Control Register

//

#pragma package(smart_init)

#pragma resource "*.dfm"

TForml *Forml;
//

fastcall TForml::TForml(TComponent* Owner)

: TForm(Owner)

//

void _fastcall TForml::btStartClick(TObject *Sender)

OutPort(0X90, PPCW); / / 8255^1 SLSL-S^, A=Read,

/ / B=Write, C=Write

Timerl->Enabled = true;

}
it

void _fastcall TForml::btStopClick(TObject *Sender)

{

Timerl->Enabled = false;

}

/ /

void fastcall TForml::TimerlTimer(TObject *Sender)

{

int DataRead; / / Data read from port

OutPort(0x80, PPB); / / ?Rrt | Reset

OutPort(0x0, PPB); / / 7>£Ei Reset

OutPort(0x0, PPB); / / S # 0^S\ 0^ 9}-§r^\ IC
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DataRead = InPort(PPA); / /

OutPort(0xl, PPB); / / £.# O^s) o$ 7>*Ej IC ^

DataRead += InPort(PPA)*256; / / 1̂<>1̂

OutPort(0x2, PPB); /

DataRead += InPort(PPA)*256*256;//

Memol->Lines->Add(IntToStr(DataRead));

void fastcall TForml::OutPort(BYTE data, short Adres)

{

asm {

mov dx, Adres

mov al, data

out dx, al

//

BYTE fastcall TForml::lnPort(short Adres)

{

BYTE bData;

asm

{

mov dx, Adres

in al, dx

mov bData, al

}

return bData;

//
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C] <2^ ^ ^ (Artificial Neural Network)

o] 3 1 - ^ ^

C-l

$17) rafl^-o]]
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c-2

^ ^ s ) - ^-JL5l#(Error Back-Propagation Algorithm)^-

(Multi layered Neural Network)

*iisfJ= (David E Romelhart)<>)) ^

fe 4^ -S
^ ^ r 1986M

1̂ (Delta

C-l

Layer)e}
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^ ^ i ^ > ^ ^ (Least

Mean Square MethodH]

Descent Error-Correction Algorithm)^-

C-3 ^J-Ir ^-JLBJ # (Learning Algorithm)

. i-

1)

4.
^ n^ c-24
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2)

C-3

c-3
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3)

C-4 ^rH^A

o
x, >

C-5
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Ok :

(C-l)

(C-2)

Oy = ft«e^] (C-3)

y = 2 WJ,- Oi (C-4)

^ ( C"5 )

(C-6)

(C-7)

•%•$ W#1KNegative Gradient Direction's, ^s}

(C-8)
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C-9 ain

dEb dnetk

3netk 8Wkj
dk

dnetk

dnetk = 0,

dE> dOk

dnetk 9Ok dnetk

#

(C-ll)

= ~{Dk- Ok) (C-13)

C-143.

(1 - Fix))
(C-15)

= 0,(1 - Ok)(Dk - Ok) (C-18)
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C-19

dnetj

= O,-

dE

j 41 90;

C-2, 3,

WM =

5f = wj{+ A W5,-

(C-22)

(C-25)

(c-26)
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^ 1 7

41

E-

E <

- 0

^+74t 3

*&A 4

w,,.

5i -CX(1 - C

-

AWM

i

C-6

C-4

1) ] (Initial Weights)

3)-^: ^ ^ j - ^ ^(random
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a,

:71 0.5

K

vv
C-7 f-^(Error Function)^

2) ^}-^# (Learning Rate)

fe ^^t(Learning RateHl

EL3L

3) a ^ l ^ «J-^ (Momentum)

- 86 -



- 87 -

o] 3.T&& tg-i^ (Momentum method) °131,

(Momentum T e r m ) ° l ^ §>3l, 6>efl5>f ^ o ]

AM;(0 = -7)&E(t) + a&w{t-\) •. (C-27)

4Vir(Momentum Constant)s]-

S aE(tn) (C-28)



A] 7\ ?§ *i °£ -^

^r^y] Q&JL *\ vH £.

KAERI/TR-1617/2000

* * / * *

(AR,TR ^ S ] ^ - f ^r*]*})

Bfl O] ^1 92 p.

IMS

DUPIC ^ l ' i ^ - A J A ] ^ ^ ^ ^ 1 ^ ^ ^

.TL - TT XHHV), §i-( ) a 71

2000

29.7 Cm.

^-7fl( V ), tfl^«K ). _ *«m

^ (15-20«xfl^)

DUPIC ^]^A]^ol] -

o] A]^^g^- He-3 iM

7 ] # ^ ^

ŝ -g-̂ - ^A]^> ^ - ^ ^-A]A]^^g<y D S S S # 7fl^-s:(-5|t}-.

^l-;S#7^(DS^fM) ^ CCD ̂ Hlej-i- f̂-̂ fl ^1^]°1&I

^-, ^-X|, DSNM, DSSS
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