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The Study on the Overseas Recycling Technology of the Radioactive Metallic Wastes
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Abstract

It was understood that regulation criteria for material release varied with countries and
that international standards were not setup. But, most advanced countries are continuously
studying on the recycling of metallic wastes for the purpose of the reuse of resources and
disposal cost reduction. Practically, the advanced countries make a lot of cost profits
compared with disposal as their metallic wastes are recycled and reused through technology
like melting. In our case, the recycle criteria for radioactive waste containing radioactive
nuclide with long half-life such as Cs-137(half-life: 30y) and Co-60(half-life: 5.26y) including
others, which are generated from the nuclear fission or dismantling of nuclear facilities, are
not yet established. Therefore, it is required that the recommendation and legalization of the
regulatory criteria be carried out for the recycle and reuse of metallic wastes to be generated
from the dismantling of domestic nuclear facilities in the future.

L AE

AAAR 0 AAH Qe FBES AAYNEL AFE D5 Hu 3T
2 AAUAZ wol@th ofm AAA BAFE AL F&, 2age

st AR ek sttt AAlE2 OECD/NEA Aso @ 5
AR AAA BARE FEANB(EE 24359 F
2 FAE ofn A WAsE 2AEse] fRY e
e Aoz A wek odd 2AFEE BE FFete]l AAET ol
1990~1993d 7ke] m= = &
g Ao Brhdrh
o F2A, WA 52 TPl FYPE o

L
Mot L &
[o 1 o2 [o

& moyo 9



NEe AAR ADAYR B A AGHAE FRG Ao o Esn vk
B, AL AAsd AT AR ARG @A AAAL AAHNL HAA 2=

-

274 F4a7)dE BEs Bu ol Az WrE JRAL] BRAAA
A 7H= A3 ANA wihel 3 g3, AR B 0§ B ALHow FFA
3 ct. :Laaai ole e 24e&S ARG AR WA F E=oA APau HRE o
%S Aoz Qs g ngE AFS x}ou Aokl ARu)g W7 FLdol

A, 7<1I/EH?<11 ojele] A& Wt A= A nFEL Aol .
b, 2 Al A= AN A skE 225 A28 (Recycle)/AAHS- (Reuse) ]
w3t ilxﬂx“ﬂ 1 R 7e d8S HAES] AaHer U dae 3 AAEAAL &
A wE5A71Ee] ALE Ut FHEHS AT 72 ARE At

Il 574 BAEHZI ol it SA43 A #A7E

LA A FAVIES HES Y] 98] IAEA ¥ EC Axeke 242 £ 1 ~ # 39
Uelidek. ¢4, F 18 International Basic Safety Standards®] 778 <koll A #|¢tdl w
A 71=3} IAEA’s Safety Series No. 111-G-1-5¢] Clearance @il 7]+& H| Lk 7 o]

t}. WA 7] Unconditional clearance 7159 #fol&= 7zt dlFol wig} =t} JAEA W
Abs B @2, 7A4 BASY Al E2HE EZ 2] Unconditional clearanceel] )-8 %+
7170tk ¥ 2 A% (Bg/cm’)ol td IAEA clearance 7]1%9] 43| 7k< u|wAlbE (Bq/g)
of gt —’Fﬂg‘r 2ok, Ads A, A 2 32 87do] FAlol AL-Hojof st (:
SUdEY 71E) B2 24 st Mass 5% gkl AARe} o] HHs1A 3}
A AR ﬁ‘?ﬂ% 7 E- e diste]) v ALt 3ol 7hsE Blolth

IAEA®] Unconditional clearance 719 X+ @A A2 #H7= ||
H 9 vH 5% ZaYE AL E AAEd #AE HE Tt ‘ﬂoL FA8HA
Hrtel] 71 x3 e} o)l AT AFNRREE 10pSv/as 7|Fo2 A tdte HELS 7 dE
of ™igk AWkl WHYE AHAASt=dl AFEEO Stk oldd HSEHYH, dAx
Clearance =91+ 7Hg B2 Ay 29 #4143 7| %3kt

EC Basic Safety Standards(BSS)= WAFA o] 3}l ¢3o] sk dnksrly 2k
Aol RAWEE BEFS g AAEd=Y, 2 ICRP 7FE No. 267 No. 3001 7]

%3t} European treaty 31%0 whzh, A&7 Ik A AL dfjA)A] & gs}g 2
Ao A& sk WAASHE WE A tfsk A aoksS 19881l 7H3Y S Ijr FALA
W3 No. 432 dAHTAL sjAA e 2 F5F273 Ao t3k Clearance 7]-re A

Aletar ok, a8y H3el A AEE B4 o AstY, diEvt o ) Az
S Rt a1 s F e, €FvE, €5y @9, 7Y 293 FEdEes 2383
U =42 gHetr] A& 5HzA9 Y3 (Working party) & 23712 A4
o] Atz o x3E Wigk ICRP 1Hal&E 60, EC Basic Safety Standards, :LF’/]
AA FFAE A F ANE A= FHLo HR Ao 7] xg) o] A: A oSt
aE WA =4EE, Hoi a3 AAEAIEZ Y FuEo] dnkAQl
A F A ALEET F JEF A7kE ¢ Qo

1~>

ot Ot

o X,



3 1. IAEA®] WA 2 &jA &=

H31%](Bag/g)

IAEA Basic IAEA IAEA Basic IAEA
Safety Safety
Nuclide | Standards | Fecommended |\ fide | Standards | recommended
exemption unconditional exemnption unconditional
clearance levels clearance levels
levels levels
H’ 1,000,000 3,000 Ru'” - 3
c* 10,000 300 ' - 30
p* 1,000 300 I - 3
S* 100,000 3,000 In'" 100 3
c® 10,000 300 ' 100 30
Ca® - 3,000 ' 1,000 30
cr’ - 30 Cs" 10 0.3
Fe” 10,000 300 Pm' 10,000 3,000
Fe™ 10 3 Au'” 100 3
Co”’ 100 30 T 100 30
Co™ 10 3 Ra.” 10 0.3
Co” 10 0.3 Pu™” 1 0.3
Ni% 100,000 3,000 Am™ 1 0.3
Kr® 100,000 - Ce'™ - 30
Sr'Y 1,000 300 Pu™ - 30
Sr.” 100 3 Ir'” - 3
Y - 300 Po™" - 3
Tc” 10,000 300 Np™' - 0.3
cd' - 300 | O = 0.3
f&%ﬂ, EC 5z 939 fAsA A WAs Avrd 248 WEsr] %
270e] F==3F MEﬂA}s} =AM A APARE, 1o g 2 XHA}%OH 2 859
& ASo] Yeht Ak AH AALEd thstel, BC S RAIS 937 Alks A A
7S B 2 Fa U} %E]‘:} (3% 2). ¥ Mass S.peaﬁchL Surface SpGlelC 71 (% 3)
o g5 s ABED Tl thstel AgHh T 5% 614 A e
woll tiste] 1E5 F 7P @2 i3S AAEt . . o 23 E0 ﬁZﬂ‘GHXﬂ 71E2] At
o #&Hr}
— Mass specific A1 A 7| WEEE S5 o A dA Walsola A4
gk o] F&e] HygtoR o EHTh(F, ?t‘ kg olste] A=)
~ Surface specific 3fA] 7]+ HAA ¥ WAS 5%, Fixed plus non- fixed, g

25 EY
o o

A4 WA G Ao k(e A, 5 ). A
of thatel, B P9l FEr} FelHom g & Uvkd BEYAS
@ FANA AFE ool AR olol o

£ EC Ebol] sl AAdeln il A4S QAL A9 AR
o AN A A FASN A vla] $HAL s of fﬂvh Atar . o
So], Ake FANANEE FANA ol Aol FAA EAIN EFHAD FE 27 o



;_(j |

N

A ALE-ol th3ak Nuclide specific clearance level®] ECAH|2t3k

H
Nuclide e e Nuclide e peyie
H’ 10,000 Cs"™’ 10
cH 1,000 Pm' 1,000
Mn™* 10 Sm™ 1,000
Fe” 1,000 Eu'™” 1
Co” 1 Eu™ 1
Ni™ 10,000 U~ 0.1
Ni% 1,000 U 0.1
7n” 10 u* 0.1
Sr 1 Np™' 0.1
Np™ 1 Pu”” 0.1
Tc” 1,000 Pu™” 0.1
Ru'™” 10 Pu™ 0.1
Agiuzsm 1 Puz41 1
Agm)m 1 Amz41 0.1
Sh'* 10 Cm™ 0.1
CSI34 1
¥ 3. F% A8 3t Nuclide specific clearance level®] ECH|<Fzk
Nuclide MaS(SB ;})ge)dﬁc Sur’f%ccf/csrig)ciﬁc Nuclide Mas(g};3 CTZ)CjﬁC Suri;cqe/csrig)cific
H’ 1,000 100,000 Cs™ 0.1 10
c* 100 1,000 Cs"' 1 100
Mn™ 1 10 Pm' 1,000 1,000
Fe” 10,000 10,000 Sm™ 10,000 1,000
Co” 1 10 Eu'™ 1 10
Ni™ 10,000 10,000 Eu'™ 1 10
Ni% 1,000 1,000 U 1 0.1
Zn” 1 100 u*» 1 0.1
sr 10 1 U™ 1 0.1
Np™ 1 10 Np™' 1 0.1
Tc” 100 1,000 Pu™” 1 0.1
Ru'” 1 10 Pu*” 1 0.1
Ag'™™ 1 10 Pu™ 1 0.1
Ag''™ 1 10 Am™ 1 0.1
Sh'® 10 100 Cm™ 1 0.1
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No. Project Category Technology Status
1 |[BWR Preheater Free release/recycling [Melting Completed
. . Completed(ingots
2 |[PHWR steam generator |Free release/recycling [Decon/melting stored for decay)
3 |[PWR steam generator |Free release/recycling |Decon/melting Study
4 |Fuel racks SGHWR Free release/recycling ]c?netcon/ measurem Study
. . Completed(ingots
5 |Fuel racks Belgoprocess |Free release/recycling |Melting stored for decay)
Aluminum heat : :
6 exchangers Free release/recycling [Melting In progress
7 Driptray-reprocessing Free release/recycling Decon/measurem Completed
plant ent
Reprocessing plant . |Decon/measurem
8 components Free release/recycling ent Planned
S . Free release
9 |[Eurochemic pilot project Junrestricted disposal Measurement Completed
Free release Measurement/cru
10 |Concrete from G3 Junrestricted disposal |shing Completed
Heads of prestressing Free release
11 cables—-G3 /unrestricted disposal Measurement Completed
C e Restricted release/ Decon/measurem
12 |G1 scrap air circuit authorized disposal ent In progress
. . Restricted release/
13 [Contaminated soil authorized disposal Measurement Completed
Restricted release/
14 |G2/G3 glasswool authorized disposal Measurement Completed
. . Completed(cast
Siloe reactor heat Restricted release/ . : .
15 exchangers controlled recycling Decon/melting into shield
blocks)
16 |Nulear centre scra Restricted release / Decon/meltin Completed
b controlled recycling g b
Restricted release/ . Completed(ingots
171G2/G3 scrap controlled recycling Decon/melting stored for reuse)
18 Rapsodie stainless steel |Restricted release/ Decon/melting Completed(ingots

primary circuit

controlled recycling

stored for reuse)

Ringhals 1 high pressure heaters

Winfrith SGHWR fuel pond furniture

Belogoprocess heat exchangers

Belgoprocess fuel racks

Ot of carbon stecl(dry abrasive blasting)

Ot of carbon stecl(wet abrasive blasting)

309t of carbon steel(dry abrasive blasting)

309t of carbon steel(wet abrasive blasting)

G 1 cooling systems

SIL.OE heat exchangers

PEGA SE reactor loops
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