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Development for Scaling Factor Using Artificial Neural Network
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Abstract

Final disposal of radioactive waste generated from Nuclear Power
Plant(NPP) requires the detailed knowledge of the natures and quantities
of radionuclides in waste package. Many of these radionuclides are
difficult to measure and expensive to assay. Thus it is suggested to the
indirect method by which the concentrations of DTM



(Difficult-to-Measure) nuclide is decided using the relation of
concentrations (Scaling Factor) between Key(Easy-to-Measure) nuclide
and DTM nuclide with detected concentrations of Key nuclide. In general,
scaling factor is determined by using of log mean average(LMA). This
method 1s easy to use. But in case of fission product nuclides and other
nuclides, the predicted values isn’'t well matched with the original values.
In this study, the method using ANN for C-14, Sr-90 and I1-129 are
compared with that using LMA. For all of three nuclides, the predicted
values using ANN are well matched with the original values compared
with that using LMA. It is concluded that the predicted values of the
concentration of DTM nuclide can be improved by the model using ANN
when the predicted values of them are not well matched by the model
using LMA.
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Ao A F il =8 DTM 8)%9] WAl
DF = AA A& do]lE 2 Af%(degree of freedom)
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(nonlinear models)®] stu= +7F2 + AUt AA S 247kt (hidden units)ehal
v 553 8L YA LRkl FARE S FEHEXIY. SYnit =
17kl AAMEE ZY3E A A
(combination)& F4l8to] HxWHF] dE gt} o] <
A4 7} = (synaptic weights)etil FE2w %5+ JEzts HEsta ol o
o2 AMgstE o vy 2 E9shA k(3]

A= el 7HA] tde Byo] o, T FolAME Ax A
g A}eEE 28-S MLP(Multilayer Perceptron) A7 wolth, 1
F Ao EYrtdE o] Folxl styte]l &YFH sty EHIFTOE o
AW F2E el 2 (4)= olE Ao =485k o4l

a¥ 1. MLPY &%



H, :fl(b1+w“X1+w21X2+~--+wp1Xp)
H, = f,(0,+ wp X, +wp X, ++-+w, X ) (4)
Y = g(by +w,H, +w,H,)

°ﬂ fesE viHER FAS gtk B AFE 99
~EY, Co609 ¥%, Cs-1379 ¥=5 2433

)
ft of
rﬂi‘i g

Doy e 2YmEtgE A EY v 2 YRt %

= WaaEe AdF A (inear combinatlon)i H]’dséfﬁ-’?(nonlinear

function)2 A glslo] &28= r£= o n

2433 10709 2Hutt)2 MLP 24 3S 7483t

D B (target)dl WSSk PliYES ZEer 2

™ 3% F=5 AFEsth

(combination function) : ZA%sty= UHF = 2HF9 vy sES

S ujdith o5 59, 4 DA z &Yty HI 3} H2E=
+w X+ wy X+t W, X a1e] o) 2

2 o & B o

pt, 1T
ol

- °1N'

g oy Lo
%

oo o R
(i 4>

ol
o

o
iin
9{;
gm
\b*

2
T2 A& g(linear function)E& AF-&353 T
(activation function) : Y& W &= 24nitel 43S wstele 3
gt A (DellA f1, £2 9 g= 77 AT =92
A= &g E A=rehA E(hyperbolic tangent)$E AHE-3F3
e 2 59 2o

ol oex
% of
o

tt o
I

Mt ox 4 [
o 2 )
DRy

FPIE
E

%
Ik
o
2

[m

Ol

SUBNURE VAR A
—LJ

Jut

v

4. LMA%F ANN<S AR He<lar el v

LMAES A& Rdo A= Co-607 Cs-137 Z4244& Key dFoz HAAE 2749
o & Rde AU AVIE 2EYEZ o] 7Hzte HrdaE =EF T
°]= &stel DTM #F9] sks o5stalth. ANNS AR 2ol 45, ANNe]
wek AME-S Aefshy 1.3 k(5]



Ho

o)

o>~

o

—

n

@] —

. ~

1 =}

‘.LO _&O C..ﬁ

ar o

o o)) B

m ‘Nﬂ Mﬂ ;OD

| _ —~

o =& 2

@) —_ — )

. 2 o

ol e |~ 8

W] N8| 8%

<] LB =

ohy T R = R =

— T [Sat =

AN el A

=3 s ! I >
mo - ‘Uwvu_l /F.W m /h\
o d || eS|
| 2 ®o| AR R
NS R R
- J_,AIL ~ ﬂ” T B0 lﬁ
S| H S al% R
Bo
RS |4
w | ' | Mo | WMo | R | R
T | WO 3| T R | "
TR | ol | M | W o

41 C-14

pA

gk 27K 9]

LMAS A&

g%

A &

i

2 7t7} Co-60 Cs-137<

i
M
H
)A
)

14
Ho
_Z# I
QL

o2 Fws

N C-14¢]
7z} ®elo] RMSES H|u

T
T

ol

&to] =&

5

o
=

RHog 2 (3)

3

Gl
woBL
T

%
wlad 2
W r..-.q -_...___._....

Preidiced LT -1

| S0-00
LMA | Cs—137

~LMA

AMNMN

1..

o

_a_ B L L

5}



#* 2. welo] & RMSE H|2(C-14)

=

oS e RMSE
LMA(Key & & : Co-60) 3.234
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o % me RMSE
LMA(Key 3 : Co-60) 3.099
LMA(Key 3% : Cs-137) 3.197
ANN 0.826

4.3 1-129

N

a4 4. & Key 3
23 ANNS ARESE Bl A [-1299] dF w9 A5 sk gt A=
UEeldH Zoltk % 4. 2 7 2de] RMSEE 4|l

K

ol
N

TOo® 717 Co-607 Cs-137< AT LMAS A& 270

— ] = ¥
E ) (2 )
LY i &
5 I, L R e | bt
3 ] - L 7
2 .i:l- = - :-“_1I s
" = 3 L -
1 1 st .,_"',!'_‘ 2 L I "'r"'
E! o il 2 RN L
I sl T SR wmE
T 1 -'q "rl & LT | . ™ a"':-
_J o i L] --'-.-. . g - 5 l..-+ .-. "
] . . " "
E’. -t 2 " & | Bl ™ i -
- L] "
1) i [ T 1] ) i Tn L [
Ciginal Livil- 125 O gl Liafl=1 250
i 1
Ll

%

LMA | Co-60

b
il

LMA | Cs-137
ANN

= -|}tn paTepELy
Og | B3

(e ==
-
L]

_\.

=
-

=



3 4. o5 2o wE RMSE Hlal(I-129)
o el RMSE
LMA(Key &% : Co-60) 4.532
LMA(Key 3% : Cs-137) 4278
ANN 0.725
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