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SUMMARY

I. Project Title

Study on development of mid & long term management strategy for low and

intermediate radioactive waste of KAERI

II. Objective and Importance of the Project

1. Objectives of the project

— Establishment of practical mid- & long term management plan for low &
intermediate level radwastes at KAERI

- Derivation of an effective final disposal plan for radwaste at KAERI

2. Importance of the project

- Preparation of foundation for technology development to treat
difficult-to-disposal radwastes at KAERI

- Preparation of foundation for setting up a method to transport radwastes
from KAERI to final repository

- Preparation of foundation for radwaste volume reduction

- Meeting national policy for radwaste management

M. Scope and Contents of Project

- Estimation of radwaste generation stream for each radwaste management
division

- Prioritization of radwaste for final disposal

- Setting up a final disposal plan for difficult-to-disposal radwaste

- Derivation of a system development plan for waste treatment,

characterization and transport

- il -



IV. Result of Project

1. Short term management plan

— (lassification and management of radwaste according to new category for
radwaste

- Wrapping up treatment of radwaste generated from Seoul research reactor
decommissioning

- Operation of WCP and setting up management division

2. Mid term management plan for radwaste at KAERI

-  Setting up disposal priority considering management division and
radioactivity concentration of radwaste

- Enlargement of fund for final disposal

- Setting up disposal system for Ki-Jang research reactor

3. Long term management plan

-  Minimization and effective management of radwaste generated from
decommissioning of nuclear fuel cycle facilities

- Operation of disposal system for intermediate level radwaste

V. Proposal for Applications

- Preparation of foundation of an effective final disposal plan for radwaste at
KAERI

- Meeting national policy for radwaste and increasing public acceptance for
KAERI
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30% % AAm gk Hitel: AT A@AU ] wFFo] e wA} AM )
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A, A7= T8 AGES e
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(T$] 02002 =7)

woe |y ety | e | G aen | 329 SR e g

~2006 | 2,035 | 2,475 8 301 168 1,809 | 34.25 44 | 6,874.25
2007 258 154 1 a 9 64 2.75 5 493.75
2008 231 95 - - - - 4 6 336

2009 226 1,721 186 - 22 - 0.75 30 | 2,185.75
2010 174 98 132 4 13 - 3.5 1 421.5
2011 165 69 11 - - - 2.25 - 247.25
2012 93 127 0.5 - 11 - 2.5 - 194

2013 77 180 43 12 3 - 0.75 - 320.75
A A

A A2 3,219 | 4,919 | 381 313 231 | 1,873 | 51 86 11,073

Fuzel ¢d 2 EF9Ane Ay Bl AFA Mo wIZuHA 5
o2 WA A= B FUtE Ao didEn old tid #HrjEe ¥

A A sl AVle &F R FAE Hassks Aol MAAATI= T
Al #ele] Hxolty A EAS Fw E=u EANTIE A AY, AAEA
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3. 971% WA

7h AAGAS H 7 = o] A

AAFAY A7 E S shuRe] &d, WA E AL AR, SARFTAES
ZAPAA A, ZARFABAIGAIAE B ARV = A A e = T1elal TTE

AFAoA WAL Uk o5 AMelA WAHE FAAE AH HEA 2§
F99 188 S0 £1 GG G947t FEHAD 2

QA5 Agule] AT o] FHE T or WAE F
a7 g e WAAAT B A Aol SR AMERLSA L ol ABERSA S
£gsta gk #FA

(291 1 200L =+71)

H 7 E T

vl Al © i _ == E1 =)

PR s e s e SR EEA | T A
shub® | 382 | 239 | 31 - 120 - - 38 810 | 7.3
RIAAHAIA | 269 53 77 - - - 7 - 406 3.7
ZAFSA s 333 | 1325 | 615 2 17 - 18 13 577 5.2
ZAPAAIA 179 102 48 - 22 - 155 7 3735 | 34
WEl A e | 509 | 475.5 67 39 69 - - 2 1,207.5) 10.9
wage | 289 2009 - | 1 | - | - | - - 3239 293
ZIebA 4] 1,258 | 968 96.5 225 3 1,873 10.5 26 4,460 | 40.2
A 3219 4919 | 381 | 313 | 231 | 1873 51 | 86 1,073
mua | 29% | 44% | 3.5% | 3% | 2% | 17% | 05% | 1% | 100% | ¢
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2-1-53 ol S/ ARAAA 563%, ZAFARAAAA 17.3%, 7]
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F 2-1-5. ALAE AW AV = TRE SAE

ki

2008 | 2009 | 2010 | 2011 | 2012 | 2013 A | WEs

64 59.6 20 46.6 59 15 | 264.2 | 56.3%

7.4 5.5 5.5 315 | 21.1 10 81 | 17.3%

71e}F A4 4054 | 443 | 1352 | 45 | 1358 | 7.45 |123.89 | 26.4%

Al 111.94 | 1094 | 39.02 | 82.6 | 93.68 | 32.45 | 469.09 | 100%
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2-1-7. 97158 =74 8 Y&EY dE 9 A AHAGE
H]—/R]—/\ F/kg
vEr- _Q_ o '6“ %— e} 1. O
v W e = (uSv/h)
Co-60, Cs—-137
7} o A ADA A s g ’ ’ ~
A A S A a e ] L1531 U258 1 ~ 100
Co-60, Cs-137
H] 7}o1 A AA, B, =X ’ ’ 1 ~1
171 |, =29, =4 I-131, U-238 o0
HEPA, Charcoal Co-60, Cs-137
Tz eddE ’ ’ ’ 02 ~ 10
g2 Medium Filter 1-131, U-238
7 4 X 7 7] o] & 1 3+ = %) Co-60, Cs—137 200 ~ 8,000
. JAE 7138 05 ~ 10
13y Co-60, Cs-137
247 Jade 313 iy 2600 ~ 5,000
ZF9H = Ad =, DA Co-60, Cs—137 | 7.000 ~ 16,000
s A H 7] = B FaTE Co-60, Cs-137 02 ~ 1
oA 7l WA S A E B
F2 2AANGA

(1) sz 2 FAL2A A BAEE AP H 7] B
A

Mol Agad B B9 AN D AFAANA 2 AR gRR

HA s 5

Q AFL Co60, Ce-134, 137, H-3o.2 WAl 5=+ 1.19 E+02 Bg/L~7.85 E+04
Ba/L ]t}

(2) ZAFAE
BEA AHA A
° 2 += Co-60, Cs—134, Cs-137,

SARALAE AARAY FEN EW BEE AFH g
= = ¥

A e

A=A, HEE, £9A, #5990 Fo At AF

ekl glom HhgslEe 2 Co-58, 60, Cs-137, Nb-94, Ce-144%©]t}.

(4) T2 dHAFFANE F2 SHEIH Bd FHriEe] B LA

UO.(DU), ZrO, 2 +%(Fe, Zr, SUS 5)& &3sle] 129 &§5S e o
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2. 9718 TFE A ddE R FF oA A3

r (

7hMe dTre AT =

g ATz FAAVIES dA AV SRE JdFE 257 92 A 1
d 2-2-13% Zo] A% #AYsta Jdom, fAHAVE #gdFS 1 2-2-13% 2o

ol HIIE F EY 108 =9, ZAYE 335 =9, dur F£ 39=¢ vrtaAA

=
aA 2259, WAbssE7E wof AHZE dad & vles 2T cask 1=

AN A 71 8 AEFo R HFE JBeold | Eo|vh a8 AEF xR 2
3 FEUVE T ST EY F 4m Aoy 37, XAV E 459, SAHIE
4m' AH oY 37, WAls &7 w2 4FvE H7|E cask 3= FF A 2
A HZIE AFAIEARZ olFste] HE ol & Aol g A FaAl 125=
oA ERQoz o]Fsle] 7FAAH I E Al Aol Hee o Aol
Y 2-2-1. AR 237 9ARA AU E A s
T 2-2-1. AT 2 fAH S SAY
& M7 TR | e
&7 B9 | ZazEe o A
At | A |9t | Sy | FAA
200L 108 335 39 9 22 | 4R 125 642
AV - - - 20AD/104) | - 3(&4) - 6
Cask - - 1 3(Al) - - - 4
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ATE HAATIES FF T AGFS ATE 1579 &7
vk @Al ZAE B EG Hvled A sjAE g6 9sld s
Al s 22 Al sjAlE Esl oF 50=

S EHIAA A=

A 29 ogmFuHsiaAdg A e AT ¥ 2-2-29 7}l o 7]|A

AH71& 2 KINS 2 KORADe| ®il Ao 4m® AE o= W4 (3.45m?) 7]

FOo® 200L =9 1725712, 1m® Aoy 200L =8 572, &% EYuE

AEAGIE ESGH7IE Im’S 2000 =7 5702 $hatste] ®asta glch 13y
A 200L =&ol A Aol 4m® 2 Im® AHIU L A o= AR et 9

Al

=

ohoEE 8% EA/E A8AgnY 4¢ AFune] S §P =g
A
o

—:—’
0_|.,

_

B ALeAFT 1 9 1Y AZLFo] 2z 950m’y 720m°= #H 7] Eo] ¢t s o] A
AEo] gl7)d o]E AA 200L =HoZ AXEA A= 9 xrF wAE Aow o=

F 2-2-2. FEhEHgAA A= Al

el )
Q 2k
= = 200L | 220L 4m Im Ej]:;] s
° =3 | =" [ dEod | dEely | Lo
HEAF
= % - 74 14 15 -
ZagE 1,077 - 15 - -
= % 482 - - - 1,600 m
7k #F LA 221 - 1 - -
H] 7k g LA 102 - 6 - -
T S A % <
e e 1U B | N )
#H 7 &
F A 2,023 74 36 15 | 1600 m

aA A =S e ARAA FE dAErE Aol (29
2-2-2)% 2 (2" 2-2-3)914 A #esta glok siA A= Aga-1e 7k
A= AeAlAd el f1xsta flor AgEed2 200L =5 715 8820 =/ ol

A7 = Ada-2¢ feEEHdAd &9 Al SYAATIES XVJ delekld
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F 2-2-3. FEhwHEAA AN E AGAAE B 4%
(9] %)
A 200L =37 | 220L =+ Zﬂélnilﬂ Zjé]‘{fM EY
A A7 A -2 276 74 - 15 1,600 m
A & A1 783 - - -
ATEARS H 712 A A A 964 36 - -
F7 2,023 74 36 15 1,600 m

3. 7= HAd

71 Ee] S A o Alde 54 wet BREh DA A A ] =
o Al S A H B A ATRE 1, 2579 A TS H 7
By bAoA BAg HrjEE FREd ¢ ok dA dTE 1, 237
A AN BT A =S A SAATA SEEH AFE 257 AR A
A #He ol Atk a2Eal SEEESAA A ALl A TG H =S kA
AN EAAAL F& A0V E AFa-1, 2 D ASZAA G F 7N BE T

A ATFAHI AT A G Aol 24 A% BeElsta o

4. H 720 WA e A =4
7oA AT A E

AT AAANTe ATZ £RAANA BAH EAA A TR
WALsl @ g WFol 2N, dEAA AT Co0olth, ATFE a4
DA A A WALE S AE BRe ez Ewe] TaEEm sZoA 070

2 AAE FAs, PAAFE] e A tete] WEARES AAste] @
MR 9 He A e 4 £4g pasdrh AT A 1A

H=
3 Azl Fwel A gl @ HAbsl BAATE E 2-2-40) EhAUTh
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¥ 2-2-4, ATE 257 WAbel A
- WA 2 EAs
T A THAEHE (Ba/e)
H-3  : 159E+03
C-14  : 438E+01
Fe-55 : <MDA
Co-58 : <MDA
Co-60  : 234E+05
Ni-50  : 862E+03
AR I Nee  647E405
T== Sr-90 ¢ 1.35E+02
Nb-94  : <MDA
Tc-99  : 3.05E+00
1120 : <MDA
Cs-137 @ <MDA
Cs-144 : <MDA

ATR 4z 2ANEL FAA old|A WAzl AsE o] old @ 5w

A sttt Ase AR 593 ZoldA 7HE WAS L wol X
& ¥ Thermal Column FWolA] Zlo] W& A|g5E AFste] EA3AY. 8 A=
NF H-3, C-14, Fe-55, Co-60, Cs-134, Eu-152/154 ot} ol 5 H-33%
C-14& 2stAEH S 2 83to] 2238191, Fe-557 Ni-63S % AzntE 18y
How F&3 & AANBAF7IE ol &t EAsAY. 8240 A=A A 7t
7hg oA AHE AlEe AR WAbs F=97F a1, Zold WAl 23
T AFHeR adte JHE BAFAT H-39 49 o 1,690 Ba/gel A&
Row, C-149 A5 wlg wFo] FHUh Fe-559 4= Hdl 1,298 Ba/g7HA
A=Ak 2 Ni-632 BE AlZed tieto] A=¥A Fdnt oldd 423
g vtg oz WARglel] g 2 dEl Co-600 et FHEA AF(H-3, C-14,

2
Fe-55)° tist A#AAAE A5t H=AAE =E&3AY. 18 2-2-4= Co-60
of thet H-39] A#AAE eld Holth, HrMAd 7|stE T Hoh X543 3] 7]

o] W $5% VAL nolFI gom 1 ANE E 2-2-54 okste] 4
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1000
100
5 3
Sy
= ]
=) 10 5
> 3
=
2
b1 1 -
< 3
s
L]
b 3 - - - - Geometric mean
] Linear regression of logarithms
0.01 -
2 ! LR R % LN RLRES | v L 2 LA | v L L |
0.01 0.1 1 10 100

“Co Activity [Bq/g]

a9y 2-2-4. A2 2357 FRIAYE gk Co-603
H-39] AaA 443

F9.9% H s 37k 12914}
H-3 Y=0.77X+1.67
linear
Co-60 C-14 regression of Y=0.62X-1.86
logarithms
Fe-55 Y=0.96X+1.26

AT=E AN B A=Y WA FEE Al BR AACAA SA4F
2 E5FEE 10Ba/g wlvke] 7 Eo] dA H7IE9 oF 80%E zA|sta Qlth
ZEar o] gk ool e AEg #AvIEel oF 20%E AAGta Atk g WAbsE
°F 700 kBag/g °l’del E&5dH 7=l 4709 Caskel A% &2 &
A 370 €] Caske &Fulwola 1719 Caske 4k 5%

AA AR W72 A TA T oln] EF dElstal qlo], & R =

wh Ql5ahA ergle
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MBA A AN B
SERBA L] EAGE PANBAES SeHEEAnt 94 /17 PAA
3372 AN F YAHE AYF S0t ¢

Sob AR Fom A BAR F Atk AASEE 1 g F PSS
256E+04 Bqol™, o & U-234 31F9] WAool 496 %, U-235 dFo] 22 %,
U-238 %L 482 9% & T oldd Bae AndAd gE P

1

3l

Bae 713 A3 Fdsith MEAE WF 77 B AJAES WA UL ER
2

F 2-2-6. 20d WA B E s A5 BAbs B WAl s

i FehE 1 ogoll 3t WAbs [Bal | @334k 1 Bgoll tid WAbs &
U-238 1.2346E+04 4.8197E-01
Th-234 1.2346E+04 4.8197E-01

Pa-234m 1.2346E+04 4.8197E-01
Pa-234 1.9753E+01 7.7115E-04
U-234 1.2693E+04 4.9554E-01
Th-230 2.2851E+00 8.9208E-05
Ra-226 9.8711E-03 3.8536E-07
Rn-222 9.8562E-03 3.8478E-07
Po-218 9.8562E-03 3.8478E-07
Pb-214 9.8541E-03 3.8470E-07
Bi-214 9.8541E-03 3.8470E-07
Po-214 9.8520E-03 3.8462E-07
Pb-210 1.7627E-03 6.8814E-08
Bi-210 1.7577E-03 6.8620E-08
Po-210 1.6269E-03 6.3515E-08
U-235 5.7622E+02 2.2495E-02
Th-231 5.7622E+02 2.2495E-02
Pa-231 2.4373E-01 9.5152E-06
Ac-227 6.3438E-02 2.4766E-06
Th-227 6.2146E-02 2.4261E-06
Fr-223 8.7544E-04 3.4177E-08
Ra-223 6.2763E-02 2.4502E-06
Rn-219 6.2763E-02 2.4502E-06
Po-215 6.2763E-02 2.4502E-06
Pb-211 6.2762E-02 2.4502E-06
Bi-211 6.2762E-02 2.4502E-06
Po-211 1.7134E-04 6.6890E-09
T1-207 6.2590E-02 2.4435E-06
TOTAL 5.0905E+04 1.9873E+00
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T 2-3-1. A AA T A H7E A
(&9 2)
1A H7E AA H7E
TE T E2AH
7t A B 71 A T84 284
= Bl & HlF &

1A ggﬁ BE | A | BHE | $A ﬁ}ﬁ 2E | 44 | 2@ | 24 | BB
06 17 - 31 - - 17 5 53 - - - -
074 73 L 254 - - 9 - 89 4 10 - -
108y 78 - 558 A - 18 - 152 5 27 - -
109 32 200 581 - - 10 40 169 5 52 - -
‘109 10 - 23 0.12 0.15 35 - 65.5 - 56 052 | 056
11d 36.5 - 1055 | 605 | 1143 | 311 - 1221 | 03 563 | 202 | 614
‘124 34.2 - 2571 3.4 3458 | 138 - 2308 | 0.3 58.3 15 43.16
1134 669.3 - | 154544 | 8543 | 16044 | 35.25 - 130605 | 07 60.5 68 | 95.76
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(1) LAPGAI A 7 =] LA«

£
o, 4 % E91929) 423} BEol RI-Biomic A7A4 447HE0R Qletol
A R AR YA E B ST A0 A4E

=
o WHF7|17F v &

fo
i
z
L
)
)
ofN
ftlo
N
it
>
ofo
of
!
%2

(9] 200L 7<)

A% FH
ey vk | el | 21 o ot | TEE BEA | sy !

2014 10 | 05 12 - 1 - - 10 335
2015 10 1 12 - 1 - - 10 34
2016 11 1 13 - 1 - - 11 37
2017 11 1 13 - 1 = - 11 37
2018 11 1 14 - 1 - - 11 38
2019 12 1 14 - 1 - - 12 40
2020 12 1 14 - 1 - - 12 40
A 7| 65 | 92 0 7 0 0 77 259.5
MBS 130% | 3% | 35% | 0% | 3% 0% 0% 30% | 100%

WA EE S FE e AT Al AlE, AAGANARE &, Hl

1% wel AASE % PAAAAR L B ezt
(2) QA GAH ] o] A

20139 FW7€ RI-BiomicEe] 443 20139 B Ato]FRERS] 4t
ke AMRTE APsD e 24a5e] AFele] wAnm 9ot A7
 adel AHEHE FEZ Be PAEENNL Qe MER Pol uwse] 4%
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- sasoaszs orn il

 aysEY

| - 234, H34 (Co-80, 477%c)
- MM THE7] (10 MeV)
- 20} (Cs-137, 3600Ci)

RGAIAE & WAL ZAMA 5 Ul “HAAA 7772 “TFEol 74777 A A 5
Ve sG] R 2 £9ska vk PET/SPECT-CT+

A o]
0 P2 A
APOEFRERE TEATE =AM A Ho Aoy RI-Biomics 9785 ¢
_]

3% 129 RI-Biomics 94%< 2011 3
2012 1199 +=3< g8s9om 201333 gyt AohuaAbd A4 RI
9 RG A 274%E 19 2-3-19] e

(o,
=2

b
of
o
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2
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# 2-3-4 FAHAAAT A ST AR
(2012 129 7))

7t 5 A AHE UM E AL & H] 3L

RFT A-&3k4lH, ztopd

AR, a1 - AES 2AL

WAL zaad e | Co-57 &
FREEZ TRAT| 10®

&, TEEA, Arbel B

E

112
ofz
>
>
(o

& | - 17,652,703,539.07183 MBq

RI-Biomics A+%, 23| Ag-105
A | - 7,642,498 MBq F 1283, Alo|lEFEZRE

o FPATE 37%

30 MeV AlC|EZEE o]&| F-18 &

(317F I 35) s
- A A=) 80kV, ImA x 1 Aol ZFRER FFdATE
- 2] 50KV, 40uA x 1 Aol ZFRER FFdATE
WA ARE | - A7) 10MeV, ImA x 1 AR} 7} 7] ZAA) A

- W87 06MeV, 3BmA x 1 [o] BALE
- 7102917 300keV, 8mA x 1 ZAMAIAE A-109%

MR AFANE PAREAATE Yol 3 AE ZAA P A - 29
N3 9, gristol EERE el gristol EEEC] X - £95m vk E3
RANE NI 23 ZAFAZ Gobdo] PAREAATE At UA - 2G5

B gtk 3 AFS AR gristel EERE VCo AAE AHEEa, grhae
Wics Aol gHulo] etk 7t AA 2 AR SABE mE A A

1.11 x10° MBq(3,000 Ci), 1259 ZAMA AL 1.74x 10" MBq(470,000 Ci), 7+w}afo

o mx
rlo

EEZ2 1.85x10" MBq(500 Ci), #ZFmhAl$ 1.33x10° MBq(3,600 Ci)o]t}.
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[20121d 12¢9 7]<F]

Al A ¥ &7t 7% A ZF H] 3L

1.74x 10" MBq | 1.11 < 10" MBq | 1.26 < 10'" MBq| '11.11.22¢
(470,000 Ci) (300,000 Ci) (341,157 Ci) | A9 A

1.11x10° MBq | 1.11 < 10* MBq | 4.17 %< 10" MBq
(3,000 Ci) (3,000 C1) (1,126 Ci)

AEY 2ANE| 0,

1.85< 10" MBq | 1.48 x 10" MBq | 1.28 x 10" MBq | '11.11.22%

Zlalslo E =2 60
ARl EEE | Co (500 Ci) (401 Ci) (346 Ci) sl wA

1.33x10° MBq | 1.33 < 10° MBq | 1.09 x 10* MBq
(3,600 Ci) (3,600 Ci) (2,935 Ci)

Zj]—u}./ﬂel 137CS

=
71Eo ALE SlE MY T WAbs o] Yol F8 w7k gle A 9lE 2011
129 8Y HAMAEWS E3ko] MDS NordionAt= wH4# 7] A 2lstgch wela], F
=k

N E A EOA

stob &g w7 glo] 2011d 12€ 8 &
7] Agstqtt. webA, =5 EAE =

=
0Co 49(1.28 10" MBq) ®=3 A& Hk% #7]& o Qo)

ol

Al aks F3ke] MDS NordionAh
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e 1285 HEEAHAAS ALgetE AFARA ¥p, Te & o] &3

=
H, Cr & ol AEWMY 4Y Sl T2 AgsE Adol

=5

4

¥ 2-3-6. B3 1285 F7be)E 2L b

% Lldd 8 7t% (MBaq) & 71%F (mCi)
e 20.39m 11,100 300
e 5730y 111 3
510y 27.70d 740 200
18R 109.8m 3,700 100
SH 12.33y 1,110 30
1257 59.40d 111 3
i, 2.805d 3,700 100
99N\ o 65.94h 370,000 10,000
32p 14.26d 370 10
33p 25.34d 370 10

18R 17.005h 74,000 2,000
35 87.51d 148 4
153G 46.50h 740 20
99m s 6.01h 740,000 20,000
201y 72.91h 11,100 300
1887 69.4d 37,000 1,000
F ¥ 1,254,300 34,080
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¥ 2-3-8 APIFZERE AN 94 TAo] o EE dFE dr|E TF 2 S
- . I A R
H - T ¥ 7| & F 5 ERR a7 H| 31
) 1N 750g
&) 270 120g
7}l A SE]| 171 2,600g
H] -7t 3= 5,100g
_ pH-E-# s 5g
T{ 2011 T 170 2.750g
(421/5) Stainless steel 171 9,500g
H 74 | Vial 27} 4,000g
F A 170 300g
Resin 10g 2,000g
ol 7 200ml 40L
I 171 183¢g
SELT: 37 90g
v 7} 25 3,400g
B pHE& A Sy 1g
Ga-t7 N 1) 2300g
WA e [Vl 37 1500g
T FAmbE 47) 215g
Resin 1g 50g
ol A| 700ml 35L
3 g 27} 1,520g
F A7) 170 1,000g
3] I g 3N 120g
7+ A O 3= 2550g
1-123(mIBG) pHE =] 0.016g 4g
(43]/F) TLCE A lg 200g
ZAFE AL 6.7g 1,340¢g
v 74 | Vial 27} 4,000g
TFA = 270 600g
ol A] 10ml 2,000ml
Z 170 950g
DIE = 174 100g
R ST 0.016g g
Sep-Pak 570 750g
F-18(FDG) ZAFETiZESNb 200g
F A 170 350g
RS I B 2500g
Resin 1g 100g
ol A] 25ml 7500ml
il FA
71 €t H7kAAd | WA Al 50g
ol A
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Biomics 9 +%

Aef 2 AEE, AAdE A, Asek iE 2 544 A Aqte vEE
AdE o] &35t &A1& HelAg ol B FF A4S FAbst] flste] b Adn]
5 Swel zteE HEsAdd AR AE&AAHeln Ast 1%, A 3T R
RI-Biomics A= 2011 3€o] 2gate] 2012 11€el £35= &= 2010
d 796 WS RI AMEE7HE Sl wkon, 2012 89l Ald WA 9 wjE R
RI AHS 8% 71 2 A1 8% SHo= njds Rl AFE W 3718 59 @kt
s 7F W& & 2-3-99 YER nle} g

¥ 2-3-9. RI-Biomics 7% HE B A& 37 WY
7t A 79 ¥ F & 7t% (MBa) & 7t% (mCi)
RI #to] @ 3 71 E7NEA 2p o] 1% 740 20
RI AM52 "UAg 9 29% 39,220 1,060
RI %44 LG Sl 379,250 10,250
2}o] A] W E} W5 Ag 9] 72 1,813 49
A EEA A e 9 162 126,096 3,408
2SO AL 7HA & A 5 W5 Ay 9] 7% 1,813 49
A 3 EE A A4 27 222,000 6,000
FE A 3= G 42 WAy o] 5% 740,000 20,000
FA 3= EA 243 190y 9] 5% 740,000 20,000
A A#1 270 55,500 1,500
g w2 e 55,500 1,500
BHAl# “Mo ¢ 3% 629,000 17,000
Bl U 37,000 1,000
iR P "WAg 9 7E 1,813 49
A A F 7HA#, #2 05Ag 9] 72 12,062 326
3 = 3,041,807 82,211
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(3) WA FA A A

(7h) 30 MeV Alo] FRERE
30 MeV Ato] 2 2ZEZ(RHF-30)2 HAME 994 A4k 2 Aol o] &5 =
TFETRA i Q01%<H’1> 7GR S 4] FEA W R1E FAE T H o
ALk Al FREZA Aatsts dFS ¥ 2-3-107 2t

T 5 &l 3
PET(OQ]:;SX} %%%%)%-ﬂ%i 12317 68Ge, 45TL 18F, HC, 150y 13N %_
SPECT(@¥ 32 W& ©5E) 59U 27n, 3"Co, "Ga, '*’I, ''In %
I HTFARE sAEA 103pq, %7Cu, '"Re %

Ak AL AFAE 25 3759 Jleddel didl s7tE Sske] +9skal 9
th AP EREES o] &3t AiEE dFS Ae g MFo] AouA g
olAY MO R WL Bl B Wolth Al FREEA AYAHE HF
o] A% prEId W 0511MeVe] 73 ztupio] WEE = s g o) =
of Wi (5 EZL)VAVIE JHAAL o] TAEE= EEY #HVES A

] F

Aol DA A & qpAAH Y =2 EFste] Aestd 2 Aoz AohE
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E 23711 AR AT & S SF 3wkt
3 F 3] 871 ol 2
Ag-105 41.29d 35,187MBq
Au-198 2.695d 3,737TMBq
Au-199 3.139d 34,262MBq
C-11 20.39m 71,780MBq
C-14 5730y 344,285MBq
Co-57 271.7d 18,574MBq
Cr-51 27.70d 740MBg
Cs-137 30.04y 370MBq
Cu-62 9.74m 14,578MBqg
Cu-64 12.70h 15,183MBq
F-18 109.83m 1,390,171MBq
Ga—67 3.261d 8,436MBq
Ga—63 67.63m 96,570MBq
Ge-638 270.8d 11,100MBqg
H-3 12.33y 33,300MBqg
Ho-166 26.80h 31,339MBqg
[-123 13.27h 39,220MBq
1-124 4.18d 33,966MBq
1-125 59.40y 38,591MBq
[-131 3.02d 42,143MBq
In-111 2.805d 88,800MBq
Lu-177 6.73d 8,177TMBqg
Mo-99 65.94h 1,297,960MBq
N-13 9.965m 31,030MBqg
0-15 2.037m 30,340MBqg
P-32 14.26d 32,634MBq
P-33 25.34d 32,634MBq
Pt-199 30.8m 37, 77TMBq
Re-1833 17.005h 237,947TMBq
5-35 87.51d 30,932MBqg
Sm-153 46.50h 37,296MBqg
Sr-89 50.53d 104,340MBqg
Sr-90 2814y 41,070MBq
Tc-99m 6.01h 3,244,493MBq
T1-201 72.91h 12,136MBq
W-183 69.4d 105,450MBqg
Y-90 64.10h 36,260MBqg
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3. #W7IE HAEA

7b AAEA S
(1) LA =
(7}) Pool Water Management System
T T QAT oy HH HZI=EH AsHEyY #HrIEo] 747 o
ZF 1,1608 ] B 408]E A Zlow o dEHn
(1) Primary Purification System
12 Jzk AsAlE ] o2 ngr]olA wAs= dx H7l=3 AstdE H
71Eo] Zb7F Azt 224081 H 2 508 E HAYS F o= of T
(t}) Ho

2}

Water Layer System

T2 T AT AFY ol wEr|d A wAs= Yzl Hr]Ee] Azt 770
VARSN

HA A7 & 1Y AAS(PCS), 72 F BYUASPWMS), 13827 3
YA =2l R 2 2AE =Y s

o
FESE AT QAN B Az 18E, FTAEI AA)

o
Fission Moly A4Fe 9 6719 Rig(Rig & Target 8)E A7 505+ FHF 3
503t NS dske A= Afsta vtk 870 target/Rig x 6 Rig/5 x 505/
W ox 50 = 120,000 targete]l 71 =Ee] FH7|F wF AFHIL AVES AT
Aow FAGHT
(1) ZAA7 =
Fission Moly Z34FA]A 9] Dissolution Hot cellol A= QA=A ZAFE U/AL
245 gdA7 3 AAFAHNA Uranium, Fission Product ¥ Transuranium %
o] A H 7] = (Uranium Cake) ©] #HAgt 23 GAAANA = Aluminium
hydroxide % Silver iodide ‘5o gt ofefe] o EFAYFS 1 Rig(E= 1
Target Assembly, 8 Targets)E 7]+ O & 3Fo] A=38FA)
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¥ 2-4-1. Fission Moly AAkA]Ad o]l 14 ¥ 7| &
TAA7E0A= GA) A H 71 =22 A A)
A EA Black-colored solid White-colored solid
T e Sodium e Aluminium
g}z A diuranate(Na,UsO;-6H:0) hydroxide(Al(OH)3)
e HAEI03k .
A ( 0 O%) . . HAZ: ~435 ke
~ cm’ .
T =3 ) e filt X3k 19 k
(8 Targets®T) e filter cup £ 1 ke ilter cup g
WAL ] FEA(EE 129) A %3]
=g 8% U, NP, Pu and various AL L Sr. Te. Ru
fission product

(2) AAH 7=

HAH 7 =2 99Mo &8 AT} oA = AT

oA TAEH QC % AT
1ol A e 9o 4l dds= AAA7Z] sy =4, g8 2 A

=5
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¥ 2-4-2. Fission Moly AAFA] A o] ol A ¥ 7| &

o) A 9 7] 2 o) 4] 9 7] 2 bauid
(Mo 214 ) (Z7h AAA A waste
(QC, A3)
Y EA transparent liquid -—> -—>
[Residue] [washing]
* sodium e IN nitric acid (HNOs)
nitrate(NaNOs) ~ 1L x 23]
~ 12 mol e distilled water
e sodium nitrite(NaNOy) | ~ 1L x 6]
~ 3 mol
e ammonia(NH,OH) [further purification]
FQ ~6OH_101 * anrg enearly
slet x4 © amtmonim carm]ate(‘(NPL)M) water
bicabonate(NH4HCO3) | ~ 1L x 38
~ 13 mol e IN ammona(NHOH) ~
[decarbonation] 1L x 39
* formic acid(HCOOH) e IN sodium
~ 114 L hydroxide(NaOH)
e nitric acid(HNOy) o distilled water
~ 114 L ~ 1L x 33]
pH 4~5 A% pH 78 A%
Ay & ~ 95 L ~ 20 L ~ 20 L
WA = 9 T A= = A =9
FodE Sr, Cs, I, Te, Ru I, Te, Ru
t}. RIPF A4

(1) A7 =

(7} RIPF(GMP Al x3) AJAdoA a2 #H7] &

Hee!

D gAskeE %24 €71 % Rig

rlo
i)
oo
i
i
rlo

2) AN W ATA AEEE AL, Fol, e, WY B
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b FF 2w
¥ 2-4-3. RIPF9] a3 7] a4
%9 a4 9] =% () Fa8%
9 RI A3t 7 %4 871 % Rig 25 Na-24, AI-28
A7E Zo| 7R vd
RI At %2 11: b Hie 20 1131, 19, Lu-177
=z o
Rl . L %ol, e
AP oleRE ALt " 10 Mo-99, 1-131, Lu-177
<3
« =8 2000 7%

(2) AA A7 &

(7H) RIPF (GMP A2 323h) Al el A A 37 &L v a0l 24
1) RI A4kg7g9] =k 3 7t~ g F(3k4 Globe Box/Fume Hood =
Z
2 QC % A+ A4
3) 27, & AlH, Ao =91l 5
(W) 71 3AdA dAE o2 ddEe AAA =] st 24, FH, T
A o 2o
% 2-4-4. RIPFe] o4A|o7]% A 2 24
a4, GB/FH =< ix}yziﬂzji; i
Y EA transparent liquid -—>
e pH 7~8
ghAlo| A g FdAn AT o
T8 AA71EL A W mHgY] B ST
Sexd |9 nagaz susel Azw gy | oY Wl
o wj7tA] A F olFHEZE Fsto] A
=9 FRHYAR oF
Ay = 35,000 2H/d 30,000 €€/
WA = 9 /A=< =A<+
=g e I, Mo, Lu, Co, Cs &
(A=$ 2875+ oldh)
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= A | Az ae ]
M N TV I S Ay
U Filter Cake
279 1.1 !
az wey | o O
EE =
Al Cake D R
FM | o mey | S 16 | @ wsk Ev/AAE
tE - 4 B
LA A 9] 30
_ O 43}
R | mA&7] RIG | 2529 25
: > s 7151 74000Bq/g ©1 4
==
P A e 30 @ Avk/s| A2
. @ AYEA
@ A3t
i e zzo 0.45
A 'l o /1% 74000Ba/g ©1 %
D HIC &=
o) 4= % 229 : 3
Rx H 4= A] 9 20.85 @ 1 B/ Alwe
2317 BEX 30
R D HC ==
o) 2= % e g
W o = #] =9 1 © T8 Zaju/AdE
}; A EET 63 D 344 WAl e 70%
D A+Y: 90=4/d + RWTF 6322/ = 150 =2/4d
A Q@ =Y 4 =58/d
@ #H4=#]: HIC 470/9 + RWTF HIC 1 71/54d

* =5l 02004 71
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oA

o = H
?_ P vl o = = HJA}% ?‘Zl_%}\ %]: E X] Z H}
n }\] Ag’f_ <57 _7“:_9'4 (=) S AW
DB E£=
JE o 9] 15 @3k Zau/AdE
- w600 g/l
D% =/RO,
. _ - odEx 30g/L
M Washing®} & A2 31.5 s o &
~m3h ZEu/AME
AN & A BF A
QC/ewE B o e 50 | OAdEw
(#E]+9)
R | &4, &7 | _
: o RS 175 Do) £ 3/RO
p | 2R4d 24 :
=S 150 DA Z 1
F (e 7-9) K
B . 24 o A9 90 | DolemFHRO
Z X
A et = | 2429 | 150%) | Dol e w8/RO
Dol &1 g/RO
R A4 A %491 60 @AAZ WA
W 20%
T @o]213/RO
F | B, AE | S 85 @Az wrAY o
40%
D ZAZEY: 200=8/d + RWTF 85=3/d = 285=3/d
SHA | @ A=9: 2965=2/d + RWTF 60=2/d = 3565=9/4d
Q T 1b="H/d
x« =8 2004 7=

# RXO| mhehul4 15 =9 FM AAe] FAF9 #1718 ol 23
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AZAPAI AN AL FAE Fadv L FAE e ook
- Cutting station : cutting table, plasma production
- Compacting press

- Bitumen-concrete production station : mixer, concrete pump, sand box

Coating station : vibrating, rotating jib crane, drip tray

a9 4-1-2. 4+=71(60=)

b FEAnAA7IE AgTH
100mm lead padirac cask =+ 150mm & &£7]] Yo &¥td TF=HH7|E
o] #3¥ ="<& 3Hem FA ZAYE 4o Yl bitumen-concreteE Y YW=
O 24X F RS S AIRAME AV EAAAR 0. SEHA LA E
Aol dagh Aot FA= vF3 2o

- Cell door, transfer trolley, rotating jib crane, upper shielding slab

o

- Shielded trap door, graff swivel joint, guiding duct, safety device
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A1, 24 ZA A G LA AR ES F RAdeR uEEie
U =% Aule] sjA|H 7 Ee] ST Al AFgrel] wheb ofo gk i) 7F d QS
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E
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Abstract (15-20 Lines)

At present, radwastes of KAERI are managed under various divisions according to
their generation characteristics and final disposal of radwastes of KAERI will be
begun from 2015. So, effective management plan for KAERI radwastes is needed. As
a short term management plan, classification and management of radwaste according
to new category for radwaste, wrapping up treatment of radwaste generated from
Seoul research reactor decommissioning and operation of WCP and management
division were suggested. And as a mid term management plan, setting up disposal
priority considering management division and radioactivity concentration of radwaste
and enlargement of deposit for final disposal, and setting up disposal system for
Ki-Jang research reactor were suggested. Finally, as a long term management plan,
minimization and effective management of radwaste generated from decommissioning
of nuclear fuel cycle facilities and operation of disposal system for intermediate level
radwaste were suggested. The reults of this study will be applied for preparation of
foundation of effective final disposal plan for radwaste at KAERI and meeting
national policy for radwaste and increasing public acceptance for KAERI.

) Radioactive waste, Difficult-to—-disposal waste, Management
Subject Keywords

plan, Final disposal, Regulatory clearance, Radioactive waste
(About 10 words)

management
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