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(57) Abstract: The present invention relates to a method for calculating
the concentration of radioactivity in radioactive waste. In the method for
calculating the concentration of radioactivity in radioactive waste, after
irradiation of radioactive waste with neutrons for a specified period of
time so that the concentration of radioactivity of the radioactive waste
reaches a radioactivity concentration higher than or equal to the MDC of
a measurement device, the concentration of radioactivity of the radioac-
tive waste before the irradiation with neutrons is calculated by using a
mathematical formula, thereby making it possible to calculate radioac-
tivity concentrations of radioactive waste lower than or equal to the MDC
of a measurement device.

WALE 7)o

(57) 8FA: B iy UAbs wE At

e

[ M2ensse A | sie0 el wat Foln), o2 g Wag 7| 2ol WAL B & AlE

] WS WA W7 Bel 2F AR B FAAE A

[evamoge v me gz I _so  WAbsE 7| B WARs w57k 457 MDC olde] Wabs

FEE A @ g, FAL ol gl 44T AT

g3 |es A wAE @R WA BRE ANRSEM, 437

$110 ... Prepare radioactive waste MDC O] —8]:9] Hc}/\]—% %E% 7]—;(]% HC}/\]'E—’} -\—ﬂ]7] %9] Hc}/\]—%
8120 Radiate neutrons onto radioactive waste %EE ﬂ—%éﬂ LJJJ_ "/I: 9\}]\ 7“ :l’q’

$130
5140

. Measure first concentration of radioactivity
. Determine whether first concentration of radioactivity is higher than or equal to
MDC of measurement device
. Additionally radiate neutrons so that first concentration of radioactivity
becomes higher than or equal to MDC of measurement device
8160 ... Calculate second concentration of radioactivity
3170 ... Determine whether to self-dispose of radioactive waste
AA .. Start
BB...End

§150



[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2024/214839 PCT/KR2023/004920

S-gupel F xo] AR AT R 1,25 7]5= 19953 9] 7HE S A 8)aL 1997
ol sf A Ab of] =3ttt 2001'd 6€ B 2F 907] ¢ o AR 2 3 A ﬂ?j ¥}
Aol A HhAg gk WAL S} 9] 7] &2 oF 2099E 21l o] 5 AFA| A R A H V=
1832 ol o}, WHALS} | 7] 2] AFA| A ¥-o] 7Fse A 5 WAL H 7| & 2] A 2] H]
gol Azte rE HALSE H| 7| & o] AHA A of F= A A A B oM T ast

WALEL 9| 7] &5 A A WsH] A =, AL H V] E o WAL S s 57T §
& &% o|dfolof grt Al 71 B2 A7 F MDC(H A A E7HE5)E 714
Slar, WALE} 5] 7] E-o] 74 7] #F MDC ©] k91 -0l 7 ¥hAL 3} 5] 7] & 2] 2}A
Ai-S 3-&5taL 2l

HbA o 2 HbAL3) Jﬂ N & WAL s F5E AE 7HE s AZ71e MDC(E A&
7Fs-gs 5yl sk, AlZ 7] MDCEF g ehi= 1A 7] & MDC Btk 2 4h& 7HA|
, ALS) H 7] & o] A5 7] MDC ol &te] WAl s E 7HA & Aol W
ALsL B 7] =9 AFA| Aol E7Fs e it

1_,

Hm

[e)

i

A -

Hu i

=
T_‘I

slukshe, #1271 MDC ol8he] WAbs 5 =8 7hA = gaks 71 Sz 77
A 713E MDC o] ] WAk 35 55 714 = WALSh w7 3k 714171 2 MDC ©]
shel WAbs 58 7H3 WALE 7] o] EAlsHA Wiz, o] & WAS) 517
B WAbs SRS Sste] TRB el lomE, A A Aol Bk
Ao sl 57] wielt,

TR, A7) MDC ol ste] WALS 55 S 7hA = ALsh 7 Bl Abs
555 Sohyol, WAL} o7 ol 4171 9 MDC ol ¢l WAk 558 7hA
A ] 5 SLEshaL, WALE #7120 14171 ¥ MDC o] 3] WAL w1 E 7}
A AN A AR HEE 5] AT P FAT BRI} Q)

A=, A5 71 MDC o 8ke] WAl £ 7HA = WARE T 7
£ A =S sk 3



|

A

o]
AR

A~
T

1

WAt} )

s

T

aF
H, A5 A

PCT/KR2023/004920

A o8
o

T .

T

ghe A

=2 A

=

71 MDC o] 3te] WAk 555 714

==

=

Al

-

ol ol M e A

MDC o] &te] WAL F5E 7HA

4

T

}

A
-

=7

o] 1}
13 o] o}

s
7= 5, A7

1

=
=

v}k
=

L
L

r}

WO 2024/214839

[8]
[9]

o) W

o
B
ol

0%

-
s

6

a7 o]

3}

of2ff o] 7] A 28] F ] A}el] A

L=}
= -

2 A

7]
1A

==

=

==

=

71 A
7} A
39

T .

s &%

s &%
MDC ©]

}

T
i

T

=7
-

A}
MDC ©]3}2

}

A
-

7] MDC ©]

=

=

v}

stol b7k 2AkE 7] A 7] g Abel

7F A7

H

o)}
7] Alolell, 7] Al AL

1 19 o
7] A2 WA F57F A 7
T &%

3

=

=2
=2

7] Al WAL F =7 A

=

=

=

R
R

1

ko)
-

71
AAZE AR AT AL T E ] AlL
)
7]

A A A s

=
=)

[10]
[13]

>
o

N

A1 HALE H) 7] 2ol A1 Al

A1 ZAF A, 7] Al A RE 5o A AT 2AFE 3] A

—_—

piigs

—

Njo

o

[e)

B @A, 7] WAL H 7 =

CEEEN

i
A

&

A2 &
H

T
T .

}
o] A2

ks)

=

g A, 271 WALsE 571

=

A1 =
F71 A2 ALs #H 7

T
T .

!
7 B0l A2 A ESH FARAE ZA}

R e

]

olA, T ATE 2ALE 7] A 7] WAL FH 7= 2 A3

H

Ix

=

}

&t

=
LpAs) 971 B Al

ks)

S

=
=)

e
Tk

oY
e
&
3
=
&
il

A] o -

|
|

39

7] MDC ©]
7] MDC ©]

=
=

T 5T

7] A2 WAL
71 A1 AL

=

7]
3.

=

=

5

o7 ZA}

7] A2 WAL s 7 A

)

7] Al WAL 57 A
2]

Ak
o)
9.

o]
x-2
%

5191 4
310l

7] MDC ©]

=

==

)

=

==

7HA
)

s &=
o] ¥
Fol ¥

T

)
A7 A2 WALV s S5 A

MDC ©]
7] MDC ©]



217
tel
WA}

[e]

AlO

[}

MDC ©]

}

A
-

PCT/KR2023/004920
7

F94E 24}
s HED

T .

AR RET

} MDC ©] 3¢l
A}

A
-

=7

T .

o] 1A 7]

7F A 7]
Abs s 55 7HA

7] MDC ©]

ks

=
=

==

7] A3 WA s E 57 A7

)
O O -

€
bl AL 558 7HA)

ks)

F5T7HA
, T8 S o] g-8ho] FA R TF 2ALE V] A WALE H| 7]

o] e,

T

[¢]

7] MDC ©] &t

|

A

==

=

7] MDC ©]

=M, A

=

==

o
A

1

B3
1

T

T

o
i}
Ak
o 3

S I EE o

WO 2024/214839
r}
A

[18]

Jo

MDC o] 5} 9] uFA}

s

Eu

st
=

=2, UALs) 97

A A]

Apole] %

=

=

olule} 5 4] Afol e

) LN

nd

boe 1 Sl e i
35

qel A=

}

O
8

g 9

=

A Sol T

o 2|7} b2 Ao

B9 A A AR A, o8 A 7E T A <Akl 9] K] 8

5ol A

T .

Ay 22 o 7hA] Aol

& 7H A7 gl

e
]g.

°|

[23]



WO 2024/214839 PCT/KR2023/004920

b
i
ke
%

4] E A AR A, o\ o] ofn
=] 3

o 4

Br ox

o I
Ot
o

Wy fo
2

>
>
N
o
0]
)
AW
o
in)
it
2805 1y

o
:("}L_r‘
2
5.
ol
of,
X
mN
)
o
&y
N
N
re,
all
it} o
:;é o E} od
— O
2L
o oo 31; l-‘TJ ‘
it
=
sl
ric
o iy
o
ofo
o
b

of, Mo
[0}
d
i
o s
N
:(‘>L_|‘

o X0
N
>,

ol
-

>
N
N
rlr .
oxl ofl
ook
lo x
oo O ¥
2 op
;o
Eﬂ rir
e
o
ro o
= 3
kA
e
;o2
o 2
N
AU
2 o
B rﬂ
rlr o
E
an T
o
&
uv
h)
i
o

>

o
Ot
-

(e -
X

ot

[25]

o o
i

2

x

s}
5y

=2

e o (2

o2

T ge ox T

° K

ol
5 o
2
— gl of !

ool >,

BN o
1-011
z M
rl
e

o
o
f Mo
ol
>~
>
)
i)
N
(i
o
ol
>~
>
olr
off
k1
[-‘>~
gt
ol
i)
o

-
> oX
=}
2
it

[26]

©

Ot

-
e
ol g
i)

3
ol
i
2

k1
o
ric
mE
o
o
Y
>,
>
K3
=2,
=
it
o
Su
>
o
H,
N
il
o
o
Su
>
olr
off
k1
2o
i\
o
L
o

[27]

i
o
=
i
)
>
™
o
o

[28] %18 #3235 5 1

M-8 F=1] ¢HAI(S110), ZAF ©HAI(S120), =74 @HAI(S130), et ¥4 (S140),

ZAF ©AI(S150), ALt @AI(S160), 274 HA(S170)E E g3,

[29] kil

[30] TH GA(S110)+= WALE #H 7] &8 FHl o= © At o 7| A WAL S H 7] &2,
o] Aretd, AR A SFolA HA s A LAY E #H7| = T

[31] olo] A, ZAF BHA|(S120)°] Fato] A8 gkt
[32] ZAF @AI(S120)= 1] g WHALSE H| 7] ol A&

EN

o
>
o
offl

O
of\
o,
b
fu
BN
S
>
Q‘L
i

[33] ol A &, WALSt H 7 =oll TAAE 2ANSHA H R, AL H| 72 o] WAL E
57F g 7kskA "

[34] ool A, 574 d7(S130)0l #she] Hrg et

[35] 22 DA(S130)= FAA7F ZARE WAL} 5 7] B o] WARE ol A1 dhAL

5w E 45k wAh

[36] ol W], WFALs}l H 7| & ol WAl s 58 A4S WH o2 = H o] WAL s H
71&E o MAbs R E S ol AF8E 4 9l
[37] olo] A, ek @ A|(S140)0l F3le] AW 3kt

[38] et @ A(S140)= Al AL 57
zlh=3



WO 2024/214839 PCT/KR2023/004920

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

It SAI(S140)0 A A Al WAL s F 571 A5 7] MDC o] ] A gl =

71 £ SallA Al HAL s s 2E ST 5 Aok e, dhd ©A(S140)9)
e A1 WARS BT A5 7] MDC ©]8kel A $-olli= AlE 71 & el A A

1A s w8 ST Flonz 345 X788t HH, ol = 3 5

7F ZAF @A|(S150)¢l o] B A o] Fof ] A "
olo1 A, F=7F 2AF @ AI(S150)00 #ato] A g,

F7F AR @A(8150)3= e B AI(S140)0l A g Al WA 57t A5
MDC ©]3}Ql 75, Al1 WALs 55 7F A5 7] MDC o] /o] ¥ =5 WhALs] ) 7]
o SAAE F7H & 2AE AL Al AL s SR8 S A4S d@Ath

b @A (S140) el A e Al WANs 52 7F A5 7] MDC ol 8kl -5, Al
WAL S 55 7F A5 7] MDC o] o] ¥ s 24| 5 FHalof 5fal, 71 ZAL @A
(S150)0 A= WALS) H 7] Zoll TS F7H o2 AL 2 4] WHALS] ] 7]
o Al WAs 5571 AlE 7] MDC ol do] B =5 & 4 9l

2251, Al HAFs 55 7F A5 7] MDC ©l/dol ¥, Al l%— T A
Als %EE SR hia=y

ol uff, F7F A} ©AI(S150)= F7F £AF EAI(S150)E & A ?6%}04 A1 A
T 557 A5 7] MDC ol ol ¥4 e A5, Al AN F

olol Y B 3o AXA 3E g5 gt

oloy A, Alxk ©HAI(S160)01 #HEFe] A st

AAE A A (S160)= A1 AV F5RE 8t 9 82 19 g dste] 427 =

ALE 7] A AL S H 72 o] AL sl A2 WAL R E =

(77512 1]

A= yxgky *B*(e ™) + Cre™"

A-c*

(714, A= Al WAL 55, B
HAe 27 A 55, C= A2

o= WALEH D}Uj?ﬁl q)t s = AT T
o] UH k2] 1o ] ¥ <= AL HWE %Eb
o, AL H 7 B Al 27 W
%l : =

2 ox
o r, Iy
ol

St

of

)
12712 Z4skel 78 4 Qo
= Bol7|EH AKRE

7

o

o HEF 5
& ol WAsl 7| o] A4 A 2212 =0 Z P “Nbol 1 At
o T 919127 AR A BoLeEe) L N6 S, Noe 27
el A 18 FAO Z1 S8 ONbe] BALS FEE BE] T8

x

[6]
kst 914 29 /13 Bl

=L
nE, QAR A Zae Ee 3
&

o] “Nbe] WAbs 5 1 5h ¢4t



WO 2024/214839 PCT/KR2023/004920

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]
[61]

[62]

[63]

[64]

[65]
[66]

[67]

[68]
[69]

[70]

[71]

6

oA &, 8t 1o ASVE SAE Al WA
Abe A7 28 e 27 A R E
7] A ALE H 7] B o] WA wER] A2 WA
olo} A, AA &A|(S170)l #ate] A gk},
A2 GA(S170)= At SAI(S160)N A Al4ESE A2 WAL 57} A 7] 7
MDC o] 1A o -5 wetst 5= 9]
laﬂﬁu%43%5ﬂﬁﬂP%Wmﬂ}ﬂﬁ#iﬂ%QL%qﬂﬂ
7189 ApA| A Hol ¢bE = Ao g Agstar, A2 WA

o] &<l ﬁoiﬂﬂﬂﬂm4ﬂﬂl%ﬂﬂﬂﬂ%

kr
rir
rie
mE
o
1o
2L
)

>,
>,
=

fl

=
N
R
A&
£
1o
ok
N
R
olr
off
kr
[-‘>~
e
ok
o
o

k1
fu
e
N
Q‘L
_&
i
o
=)
E
N
[\
>
l
_\‘1
i
oL
Su
>
B
i)
i
ﬂH
o
oL
Su
>
ol
off
k1
L >

~%%%%%l%ﬂ@ﬂ@ﬂhl&ﬂﬂ@mmﬂMZ@Lﬂwmmﬂu14
wHA1(S240), A2 574 @A1(S250), Tt DAI(S260), F7F AR FAI(S270), Al &
1(S280), 24 ©AI(S290)E £33t}

], 8] SA(S210)00 #3te] A g gy,

TH BAI(S210)+= WALE #H 7| &2 FHl ek ©AITh o 7| A WhALE H 7 B2
| & &0 A9std, AR A sl A DA e ZAYE A7 = Y

/\ o]
AR

0101/\1, A1 ZA @A(S220)00 #abo] A 3k}

A1 AL SA(S220)= TH] g WALE H V& T A9 Al EARS] 9] 7] = ol
A1 AR5 A AE ZALSHE @At

ol A &, A1 ¥ALE} #H 7| Eoll TAAE ZAFSHA WA, Al HALS H 7 E o]
”% Pzﬂaﬂﬂq

Y

2

Q%4%%EE ﬂ&~mmﬂ4 = 5 9tk

ooy A, A2 A} eH7|(S240)0l 3l A g Fh,

A2 AL SA|(S240)7= 0] WAL H 7= T THE AL A2 AR} H 7
Eoll A2 AZE &< SAAE ZALeE ©HAI T

ol X &, A2 WALS} H 7| Eoll TAAE ZALSHA B H, A2 AL H 7] & W
Als F%7F S 7LsHA "t

olo] A, A2 4 wAI(S250)°) #3le] Ay g

o



WO 2024/214839 PCT/KR2023/004920

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]
[85]

7

A2 A Lﬁ](szso)t FAATE 2AE A2 WALS) H 7] = o] WALs s el Al
2 AL BB 46 vt

o] ul, A2 ¥WrA}E} H| 7] B o] M s BB SA4 et Wb o= £ o] Wil
A7 =2 FAbs 555 SAsE Wil AFEE vt
ojoj A, At %741(3260)01] %3}04 a5t

A RS ddsh= %74]4

7t %74 (S260)0l A ke A1 WAL %E U A2 WAL s 557 Al S
MDC ©]7391 A-$-olli= AF57 & 53l Al YAk 5 2 A2 WAL 555
SA4E 4= 9t

ek, ek @A (S260)0 A e E A1 HARE 5571 A 27] MDC o] sFol A
v} ghet g A (S260) 00 A Tk A2 c} }'s &%=7F A& 7] MDC ©] 3¢l 7359
EASVE B Al A s s B AR A BEE ST S gleon
R 57117} g QA ¥, o] = T4 71 2AF @ A(S270)0) o] Bl 4] o] F
oA =] Al

101*1 %—ﬂ AL @AI(S270)0l #ste] A gho
F7F ZAF @ A(S270)= T ©A|(S260)0 A Ak A1 WAL s 55T Al
MDC ©] 3}l 7, Al1 W ALs 55 7F A5 7] MDC o] o] ¥ % 1
71Eel SAAE FUH o' ZAFstaL Al AL s R E S A s dAIth
18] a1, F7F 2AF S AI(S270)3= FHek @ AI(S260) 00 A FekE A2 WAL
7} A& 7] MDC ©]3kl 745, A2 WALs -5 57 A5 7] MDC ©]/do] ¥ =5 A
WALSE H| 7 =l A4S FHE o' AL A2 WAL R E S-S O
ﬁlv}.
Tk B AI(S260)00 A b A1 A § 5 i A2 MM S5 AS)
MDC Ol 3Rl A5, Al WA 55 2 A2 HAs w57 25 A5 7] MDC ©]
a1, F7F ZAF @ A|(S270)0l A = Al WHALS] ) 7]
[ &0 445 F7HH o ® AN S 24 Al WALS 5
| 25 A5 7] MDC ool B w5 & 4= 9]

2 A2 A E 1‘Mmcﬂ@ﬂﬂﬁﬁ%=
ol 5 B A A1 A
A

oo A, 7l 4t wA|(S280)°1 3t

g g,
AL G (82800 A1 AV B2 5719 2814 20l Tl 9l shel H 5 Al
AT A2 AL FEE 519 F oA 30 B shel A58 A2 WA



WO 2024/214839 PCT/KR2023/004920

[86]
[87]

[88]

[89]
[90]

[91]

[92]

[93]

[94]

[95]
[96]

[97]

[98]

[99]

8
o glsto] ZolM, =ARATF A E 7] A HHALE H) 7] 2] A3 WAL S B EE A
Arah w
[7514] 2]
At) = j*g W¥o*p SRH(e OO M 4 O

h-c*F
(714, At)& A1 AL =
T FE, CE A YA 5, v AN A B B Ao

’ At v

A, o= TAAE, & A1 A

[th}/\l 3]

At) = AEG*o *B*(eﬂ*@*tZ_em*tz) 4 O

h-c*0

1A, A A2 S 55 B WAL 1712 1L 571 9
S En 0= A3 AN B 5 Al AR A A B o] B A} o= uALEF v
Ztﬁf%ﬁﬂéﬁ%ﬂu]@%)

of W, 84 20 th I #3= Al BAS 512 B 9 30l ol H i A2 EA)
T EEEASIR SA 5

2231, 54 2] Al AR S5 Ol she WAL 7] 2] B9l 9l ke
2] WAL D A3 AR BT 0] A5t B, 814 30l Al2 ALS

FEE U PALs W/ B FAALe 27 WAL FE L A3 WA
=7} A 57} gk,

=, 8 2 0 2 32 A HSH g AL A A2 3

o] F el g o] ¥an, AL g A A2 A A v F )
oz, Al WA 3 A2 WA A S ddstel B FAA} A7) A WAL
1291 A A S A 9

)
>
o{l

2
W

of
N

o

olr

off
ki

N

—_

4]

N

N

=

@@%ﬂ@wm:ﬂﬂﬂﬂ@%mﬂﬁ
MDC ©] A€l 4] = yhgrst 2= gf

lﬂlﬂm%4z%3ﬂﬁﬂlﬁwmcﬂ%ﬂﬁ
71& 9] AFA Aol Qb¥E = Ao 2 AAstar, A3 WAL S

= =
ok, ¥ el kst o1 B ol WA S A1 el 218
o] Mgt

WARS B 71 8-S Fulshan, Ful € gALeh o 7] ol A ARE ok FAAE
ZARETE of u), 27 ARE o FA AT A WALS 7] B o] WAk
7k 1271 MDC ol 8191 25, WAs} w7 9] WA 557} 1% 7] MDC ©] 4



PCT/KR2023/004920

WO 2024/214839

o, FARTE A WALE 3]
5 WA 7]

[100]

Fed T4 A7F =AM 7T A

Qs

X
_:l

SER

olA T4

Hatol %

A
|71 =
¥g

e

e A, AR S A} A ] o] wAbs 57 B e

[102]

9l

, Z= A A7 ZALE] 7] A 2] whALE o

73 F-olli= WrALs) #H 7]

4

o] 2] A

st
=

ahel

Z MDC ©]

7F A7

5 FE
ot

WA}

3t

g

A

7]

bol 5447} 24}

=

bl Akl 1712 o] WAV 57} )

=l

A AL ES T AAE AL

s
71 A BARsE 7] =0

MDC ©]

bol

= g atal o 7]

=T E 71X

)
o %
< o

AR RET

T
T .

bol WAL S 7hA

5+, Al=7] MDC ©]3

w3

[104]

o] 1A 7] ¥ MDC ©]

st
=

=, AR 7

=

-

ok

—_
fite]

Wi

B
ol
0%

-

~

;OE

6

ol

FAHS

p=1
R

a4 o

Jor 2. o

5]

i

Ao ol

o] o}

[106]

=
ot

1
o
ko)
pad

H 2ea s N
ol

a1l
DZaNE )
ukg

oA, J7 91 o]
3]



9]
A

st
=
A

AL 9

AR A
YA AL

T .

SENER HET

PCT/KR2023/004920

T
T .

ZAFEE
- £
T

1

Fel T4 A7F 2AE 7T A 7]

=l

H

o]

A2 A F5, A
RSt

=

T_T
Qi T

T
T

10

T4

7] WALSE H 7] Eel 2 A
5, C

T

[¢]

H
A w A,

T .

A9 7] WAL
T, 08
o] gloj A,

)

)
O
]

==

A o* *BH(e e ™) + Cre ™

h-c*¢

A}
s
1

e}
[

(e}

AAZE 2 R 7] WAREE A 7= 2] Al

A,
_(H

)
WAL sl B 7] = 4] A2
|
A1

=
=)
=

[}

)=|
5

5} 2]

WO 2024/214839
)

Q_—rL

3|

[

e
e
&
I
=
&
bl

% o]

|

39

7] MDC ©]

=
=

F5TFA

Ats

7] Al

2

A] o]
MDC o] &}l -5 7] WALEL #7122 A

MDC ©] 42

}
1

A
-

=7

}

A
-

°]
s 5
57} A7

EEIHA

H

[¢]

[¢]

T
T

FA}
7] MDC ©]

A}

FETF A7

S
1

[e]

T

H
[¢]

H
Far A1

o $ho1A,

==
—

i

q.

}7] A1
7} A
=2 ZA}
7] A2
A2 WAL

s
)

A2
%

o} 3]

q.

Q_—rL

3|

[

)

Njo

o

o

o

Al AL H 7 = ol Al AIRE

—_—

piigs

—

Njo

o

[e)

71 ALEE 7 =

)

=

AO

71 A1 AL F 7 & Al HRAL

)

]

R e

A1 AL A
(@]

}

T
T .

B

71 A1 Al

ZALS

)

=

>
o

N

A2 WAL S} ) 7] Z-ol] A2 Al

—_—

piigs

—

o

[e)

il

Xfo
st

r}

A2 ZAF A,

7] WALs} | 7]
A5 ZAL

)

=

AO

T
T .

st

[s)

5



I

=
=
7

-
U
=

9]

)

==

s s

Q

&

H
7] MDC ©]

o &9

PCT/KR2023/004920

=

o] A3
=

juy

=

juy

)
)

i
o)
i

o)
EEIHA

7 A
o] ¥

ALSE 7]

A1 Ak
A2 A ZE
Al Abeell,
=

O O -

7] MDC ©]

T
T .

B
)

T

[e]

T

T .

2

T

11
5L
A2
T &5, BE WALE 7]
A2
o] ¥

7] A2 WAL

H

=

, P T
.

, P T

)

EEIHA
%3

7] MDC ©]

A3

T
T

2

7FA

FHAE FHH 0= 24}

A1 AL
A2 AL

T .

L
=
al

o]
[¢]

T

T
T .

BE,C
e 7
e 7

A-c*o

h-c*F
(1714, A(ty)

(1714, At
o 2Loj A,

==
—

T

[€)
i

71 A2 AR E b T AT AR ] A2 BARS} H) 7] &2 A2 dhAL
ke

oM, T ATF 2AE 7T A A7) ALE H 7]

3
A}
WA

[e}
A(tz) — R*G*q) >{<B>{<(e—0*(p*12_efk*12) + C*efmz

A(tl) — ;\‘*G*(b >{<B>{<(e—0*(p*tl_efk*tl) + C*efml

W ALS)

A4

71 A1 AL
7} A

Ix

=

A

3} 5]

WO 2024/214839
)

Q_—rL

3|

[

st

71 A2 W ALE} # 7]

2

TE

/\01—

=
=

=
S5 O -

2 WAL

X

i

Fol, 211 HAls &

=l

MDC ©]

}

A
-

MDC o] &}l -5 7] WALEL #7122 A

}

A
-

7F A7

5FE
7} 5417

= =
S5 O -

o $ho1A,

i

.
AF7] A3 HEAL

A3 4}

A5

3} 6]

q.

Q_—rL

3|

[



WO 2024/214839 PCT/KR2023/004920

12
[5=1]

SAs TIIE FH TN __-8110

dAtet H7| =20 FEAE A TN 8120

|
M1 e AS

o
k1
At
02

" ~._-S130

1 EMNEs 5271 AIE57] MDCO| & 21X & & T

HHEF TN -S140

—_

i

H=7| MDC o|4t0| £l &

=M oz ZA N\ -S$150

H1EMEs 527
=R

of
i

1
M2eAs s= At 78160

YA H7| 2 XA M2 oS Z2F T\ ___S170

el
=5




WO 2024/214839 PCT/KR2023/004920
2/2

[5=2]

A5t

| warstmzig 2o FN_s210
¥

| M1 wars oIzl 3RS ZA N 8220

H1HAs

ofr
H
b}
0

$230

A FTN__5240
3 5250

H1HAls 52 8 H2UAlS 5271 A&7 MDC O| 4 Qx| of & mct |/\/8260

IEEEEREE

0x
>

t

1]

=
=)

| M2gas s=

i

H1HAs 8= A H2UAS 5827t A=7] MDCOl &0 £l =5
A

MALE =J R o= EA N\ -S270

| mM3wAs s= A8 N s280

| wars EzI2ol M M E ol® B [N 8200

o

=



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2023/004920

A. CLASSIFICATION OF SUBJECT MATTER

GO1T 1/167(2006.01)i; GO1T 3/00(2006.01)i; GO6F 17/10(2006.01)i; G21F 9/34(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1T 1/167(2006.01); GOIN 23/222(2006.01); GOIN 23/223(2006.01); GO1T 3/00(2006.01); GO1T 3/06(2006.01);
GO1T 7/02(2006.01); GO6Q 50/26(2012.01); G21C 17/00(2006.01); G21F 9/36(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

(waste), A 7H(time)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: =4 X}(neutlron), Z:/\}(irradiation), ‘L%(expose), Hk /\]-/}j(radioactive), H 7 &

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

JP 07-209493 A (TOSHIBA CORP.) 11 August 1995 (1995-08-11)

Y See paragraphs [0025]-[0030] and claim 1. 1-2

A 3-6
KR 10-2298486 B1 (KOREA INSTITUTE OF GEOSCIENCE AND MINERAL RESOURCES(KIGAM))
06 September 2021 (2021-09-06)

Y See paragraphs [0033]-[0040] and claim 1. 1-2
KR 10-2041366 B1 (KNDT&I CO., LTD.) 06 November 2019 (2019-11-06)

A See paragraphs [0063]-[0073]. 1-6
IP 2004-037106 A (TOSHIBA CORP.) 05 February 2004 (2004-02-05)

A See paragraphs [0018]-[0024] and figure 1. 1-6

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step

when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

25 January 2024

Date of mailing of the international search report

25 January 2024

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2023/004920
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 4841153 A (WORMALD, Malcolm R.) 20 June 1989 (1989-06-20)
A See claims 1-5 and figure 1. 1-6

KR 10-2023-0127410 A (KOREA ATOMIC ENERGY RESEARCH INSTITUTE) 01 September 2023
(2023-09-01)
E See claims 1-6 and figures 1-2. 1-6

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2023/004920
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
JP 07-209493 A 11 August 1995 None
KR 10-2298486 Bl 06 September 2021 None
KR 10-2041366  B1 06 November 2019 None
JP 2004-037106 A 05 February 2004 JP 4091358 B2 28 May 2008
uUs 4841153 A 20 June 1989 AT E60134 T1 15 February 1991
AU 5018790 A 21 June 1990
AU 596992 B2 24 May 1990
AU 62069 B2 20 February 1992
AU 6279886 A 19 March 1987
CA 1259708 A 19 September 1989
EP 0227216 Al 01 July 1987
EP 0227216 Bl 16 January 1991
GB 2180643 A 01 April 1987
GB 2180643 B 02 May 1990
GB 2219854 A 20 December 1989
GB 2219854 B 02 May 1990
JP 2591735 B2 19 March 1997
JP 62-115351 A 27 May 1987
ZA 866868 B 30 November 1988
KR 10-2023-0127410 A 01 September 2023 None

Form PCT/ISA/210 (patent family annex) (July 2022)



F A ZALR I A A YW B
PCT/KR2023/004920
A. 3 o] &3 7| EF(FASH EFAPC)
GO1T 1/167(2006.01)i; GO1T 3/00(2006.01)i; GO6F 17/10(2006.01)i; G21F 9/34(2006.01)i
B. EAME Eof
AL A 22 (FAESEFE 7)14)
GOLT 1/167(2006.01); GOIN 23/222(2006.01); GOIN 23/223(2006.01); GOIT 3/00(2006.01); GO1T 3/06(2006.01);
GO1T 7/02(2006.01); GO6Q 50/26(2012.01); G21C 17/00(2006.01); G21F 9/36(2006.01)
FZAE 7] SOkl el H i o 9] d
eS0T N Y G2 E )2 bF: ALY H2EH el 7] A IPC
ESHAERMFTH R ALZAEAMF 1 AL FHAEd ekl 7] A€ IPC
Al 2R o] B A4F dlo] el do] A (Elolel W0l o] ] R A Aol (33t 4 9
eKOMPASS(E5-8] 4 W& AAMA 28 & 71 9= 54 AHneutron), = A}(irradiation), =& (expose), A (radioactive),
| 7] & (waste), A] ZH(time)
C. 4 &9
FhHel e L9 R I FEEIE s 292l 71A A A )
JP 07-209493 A (TOSHIBA CORP.) 1995.08.11
Y v+ [0025]-[0030] 2 A T3 1 1-2
A 3-6
KR 10-2298486 B1 (3+=7 %] 2 =} A7) 2021.09.06
Y 2t [0033]-[0040] 2 4791 1-2
KR 10-2041366 B1 ((55)2 2 1] #) 2019.11.06
A 2 [0063]-[0073] 1-6
JP 2004-037106 A (TOSHIBA CORP.) 2004.02.05
A w2t [0018]-[0024] B =9 1 1-6
US 4841153 A (WORMALD, MALCOLM R.) 1989.06.20
A A 158 w1 16
[7]57t #ae) yoll 7141 e) glLict W5 e dAs FsaA e
* Q18 T o I
“A» E93 P 108 Hol duAQl 7|4 s A5 F MY Fo TAH EHOR, H09
<BkR g5elA] o W) 7] 27k W g ol &8 ol 5]
D B =A S Z 99l Q18T H DE KSR R
B mAE =AY BT AT P FAFAY 0 2ue pao] Y B Y B A shbvos P e
o1l & Ee 5wl N9k ROl 9l Ao R Bk,
I Bhe Byl mi rhE ol 5 E o ) IS ;
Y VIR TR RS, v s ne wdo g wa. Ay w60 v o)yel e
Slgl mg ° FATETee 49w 2 2 qe] G A A 4 -
o AT g e AR g Ao B
07 FF AN, ALE, AN B lE SE A F e i B prE e dngol st Ao s
P A o) o] FAHY O FAENY o) Alel] FE wy & TARHSFAT A Hohe I
A ZA Y] AlA EY = A FEARR AT bl
2024301¥€25%(25.01.2024) 2024101¥€25%(25.01.2024)
ISA/KR®| 7 5 -9 52 Al AT
Qe 55 H
(35208) WA F I A AT HALZ 189, 4% (AL, dhel 2
AR AAAD
o2 W 5 +82-42-481-8578 A8 3 +82-42-481-3405

XA PCT/ISA/210 (- A 27y (202213 78)




= A FAFR 3L A ZAEYHE
PCT/KR2023/004920
C A4 £3
Jhe) e olefad 2 e HE GG A9 71 A A 4713

KR 10-2023-0127410 A (-5 92} < 741) 2023.09.01
E AT 1-6 2 = 12

A& PCT/ISA/210 (- 1A £-4]) 2022\ 79)




A Z AR I A TAEUH D
NSE3 o B AR

PCT/KR2023/004920
i 279 e 279
JP  07-209493 A 1995/08/11 s
KR 10-2298486 B1 2021/09/06 o
KR 10-2041366 B1 2019/11/06 SR
IP  2004-037106 A 2004/02/05 JP 4091358 B2 2008/05/28
US 4841153 A 1989/06/20 AT E60134 T1 1991/02/15
AU 5018790 A 1990/06/21
AU 596992 B2 1990/05/24
AU 62069 B2 1992/02/20
AU 6279886 A 1987/03/19
CA 1259708 A 1989/09/19
EP 0227216 Al 1987/07/01
EP 0227216 Bl 1991/01/16
GB 2180643 A 1987/04/01
GB 2180643 B 1990/05/02
GB 2219854 A 1989/12/20
GB 2219854 B 1990/05/02
IP 2391735 B2 1997/03/19
IP 62-115351 A 1987/05/27
ZA 866868 B 1988/11/30
KR 10-2023-0127410 A 2023/09/01 SR

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

