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Abstract

Since a large number of radiation operations are carried out at
various stages during the decommissioning period, the implementation
of radiation regulations, radiation protection operations, complete
protective measures and technical capabilities are key and important
issues for the protection of radiation workers, so it is necessary to
strengthen the technique for radiation safety regulation. It includes the
the development of radiation protection methods for the radiation dose as
low as reasonably achievable, the development of radiation control
application policies, and the establishment of report review methods to
improve the technologies of domestic radiation protection and

regulation.

In response to this demand, the proposed implementation of this
project includes: research of radiation analysis techniques for
decommissioning workplaces, refinement of radiation control technology
at all stages of decommissioning, and review technology for the
environmental radiation monitoring report for the decommissioned

nuclear power plant.

Keywords: Decommissioning, smart technology, review technology for
radiation monitoring report, radiation safety regulation.
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(1) RS-G 1.7 — Application of the Concepts of Exclusion,

Exemption and Clearance.

(2) 1AEA General Safety Requirements Part 3 (No. GSR
Part 3) — Radiation Protection and Safety of
Radiation Sources: International Basic Safety
Standards.

(3) Radiation Protection 89 (RP 89) — Recommended
Radiological Protection Criteria for the Recycling of

Metals from the Dismantling of Nuclear Installations.

(4) Radiation Protection 101 (RP 101) — Basis for the
Definition of Surface Contamination Clearance
Levels for the Recycling or Reuse of Metals Arising

from the Dismantling of Installations.

(5) Radiation Protection 113 (RP 113) — Recommended
Radiological Protection Criteria for the Clearance of
Buildings and Rubble from the Dismantling of

Nuclear Installations.

(6) Radiation Protection 122 (RP 122) — Practical Use of
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the Concepts of Clearance and Exemption — Part 1,
Guidance on General Clearance Levels for Practices.
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Project Site Country Material Amount/tonnes f F:hysncal Tier Endpoint
‘orm/processing
EJWR turbine rotors Ringhals NPP Sweden Steel 360 Large/whole A Conventional
nghals NPP component recycler
. United . | Seamented Conventional
Berkeley boilers Berkeley NPP Kingdom Steel 3200 componenymeling A B2 recycler
Lead from remaovable - . Encapsulated
shielding BR3 NPP Belgium Lead J4 leadmelting A.D |New hotcells
Fuel reprocessing . . Ok 1RE Building structures Conventional
plant Eurochemic Belgium Concrete/steel | 25 166/2 439 and rubble A recycler
Concrete from PWR . | tonne concrete
Containment Ringhals NPP Sweden Concrete 200 blocks A | On-site construction
Sorting plant Ranslad uranium Building structures :
decommissicning processing faciity Sweden Concrete 15000 and rubblo B Site remediation
Wiederaufarbeitun )
Oft-site cable Conventional
Release of cable san: German Copper 415 A
aarbm (WAK) ¥ oppe shredder recycler
Concrete debris JRR-3 research . -
recycling reactor Japan Concrete 1800 |Concrete rubble A Site remediation
Gas centrifuges :;';?ILWTUQE Japan Aluminium 11 |Pipes D On-site construction
Off-gas building Grushed
decommissioning Caorso NPP Italy Concrete/steel 7 2001908 concratalsceap metal A | On-site construction
Turbine building Caorso NPP Italy Concrete/steel -82712 mWhelE:]alr buldng/scrap A Reuse
) ] Gonventional
Calder Hall cooling Calder Hall NPP. | United Concrete 5200 | Crushed concrete A recydlerisite
fowers Sellafield Kingdom
remediation
Windscale pile Windscale, United
chimney Sellafield Kingdom Concrele 3000 |Crushed concrete A On-site construction
Waste management | MZFR, WAK, o Conventional
buiding C he Germany Congrete 3530 | Whole building A recycler
Eﬂmmming NPP Vandellos-1 | Spain Concrete 78962 | Concrete structures D Reuse on-sile

Mote: The tier column refers to the tiered concept proposed in the 1996 report, but with the extension of the concept to materials

other than metals.

1. As per 2013, 11 out of 15 boilers had been processed.
2. The material was cleared and released under Studsvik’s licence allowing both conditional and unconditional clearance.
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1.1E-4 uSv/y per Bq/g
2E-4 uSvly per Bg/cm?
2.9E-6 uSv/y per Bq/g
3.2E-6 pSvly per Bg/cm?
0.069 uSv/y per Bg/g
2.5E-4 uSvly per Bg/cm?
0.033 uSv/y per Bq/g
6.5E-3 uSv/y per Bg/cm?
2.5E-4 uSv/y per Bq/g
4.8E-4 uSvly per Bg/cm?
4.6E-6 nSv/y per Bq/g
5.1E-6 pSv/y per Bg/cm?
0.12 uSv/y per Bg/g
4.2E-4 pSvly per Bg/cm?
3.7E-4 uSv/y per Bq/g
7.3E-5 pSvly per Bg/cm?
3.4E-5 uSv/y per Bq/g
6.6E-5 uSv/y per Bg/cm?
3.4E-6 uSv/y per Bg/g
3.8E-6 uSvly per Bg/cm?
2.0E-3 uSv/y per Bq/g
7.0E-6 pSvly per Bg/cm?
52 uSvl/y per Bq/g

10 uSv/y per Bg/cm?

1.1 uSv/y per Bq/g

2.1 pSv/y per Bq/cm?
0.25 uSv/y per Bq/g

0.28 uSv/y per Bg/cm?
270 puSv/y per Bq/g

0.97 uSv/y per Bg/cm?
15 uSv/y per Bg/g

3 uSv/y per Bg/cm?

0.2 uSv/y per Bq/g

0.38 uSv/y per Bg/cm?
7.4E-3 uSv/y per Bqg/g
8.2E-3 uSv/y per Bg/cm?
57 uSv/y per Bq/g

0.2 uSv/y per Bq/cm?
0.42 uSv/y per Bq/g
0.088 uSv/y per Bg/cm?
9.4E-3 uSv/y per Bq/g
0.018 pSv/y per Bg/cm?
1.9E-4 uSv/y per Bqg/g
2.1E-4 pSv/y per Bg/cm?
1.1 uSv/y per Bq/g
3.8E-3 uSv/y per Bg/cm?
5.1 uSv/y per Bq/g



Am-241

Pu-239

%R 0.99 uSv/y per Bg/cm?
0.51 uSv/y per Bqg/g

3 DB 9k ok
B bR ARG 0.99 uSv/y per Bg/em?
3 oy 8.4E-3 puSv/ Bq/
Fs & B b B AL R R HSv/y per Ba/g

9.3E-3 pSv/y per Bg/cm?
17 uSv/y per Bqg/g

0.06 pSv/y per Bq/cm?
1.1 uSv/y per Bq/g

2.1 puSv/y per Bg/cm?®

2.1 uSv/y per Bq/g

R L D BHBERRT

Fig & 48 S IR B 2 ik

Fik & BRI R 4 pSv/y per Bg/cm?
w oy Py 0.034 uSv/y per Bq/g
. o - o I 4 R 7
- B BT AR R R P 0.038 pSv/y per Bg/cm?
I L BR T RJZR E Y L 7.5 uSv/y per Bg/g
R AR 2.7E-2 uSv/y per Bg/cm?
‘ - 12 pSvly per By/
R 4 i BB R A Hr IR R 4 4 2,4upS‘i//yyppe;r Bcg/gcm2
0.65 uSv/ Bq/
ok & BRI 1.3 ugvyy}ll)gfgq?crgnz
’ L o 0.041 pSv/y per Bg/g
) ¥ B R F LA R R A 0.046 pSv/y per Bg/cm?
- B BE T EIERF I L 8.5 uSv/y per Bq/g
P S @ 0.03 MSV/y per BC]/CITIZ

IE Circular No. 81-07: Control of radioactively

contaminated material

i - i>d NRC % & o2 7% o 3 (office of
inspection and enforcement) & 1981 =& #74F # il v
(Circular) » i & § - ¥ x5 L 4 a4 o &
Information Notice No. 80-22 ¢ #5 it 7 M358 4 & i B4
R T S EERE R Ol L v - Vs pe e g
¥l o 4 & & &3 A B F e 2 & (inadequate  survey
techniques) ~ * B 72" 5% 7 43 (untrained personnel performing
surveys) ~ 12 % xR E 0% 45 5 (inappropriate material

release limits) & > @ g RPAEH A F 7 g d § 2% 5 205
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AErdl Al ks B R (Gldeiig F TRl on & #&
7)o Flt > £ B NRC o § 44400 — B 415 # 81-07 551l 40>
B EHES Lol dp o
vai se(Circular) 2 & £ - A7 * oh2 2 &
5l TR R F IR AR P R
WEFS VR - B o B R g TR
SRIEFSAD AT T RBOERG A Y
S EIPEE s 2o AR N e R R =
B E o
VR ariraE iR eniy ok T S
4-%t Gross Beta/Gamma : 5000 dpm/100 cm? ; 4-%t
Removable : 1000 dpm/100 cm? ;
ekl a5 R PUBEH o BAREEEE G TR
€ HAER L A FH 54 0 100 dpm/100 cm? ;
-4 2 H ¥ 5 4 0 20 dpm/100 cm? -

—_

v A4 . 51% NUREG-0613 = NUREG-0707 %=
T oW s A m B33 %4k T 5 5000
dpm/100cm?(beta-gamma) s = o ¢ 8 o R g

B A B B R4 S mrem/y (50 pSvly) o
2 ® NRC & H #1% # v IE Information Notice No.
80-22 & 3| I # ¥ F BB AR T O F RS FT ER
PROE AR N RA T RO e T
A3 g f R AU R B foF I RE > HF aER
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R FIL R S IED G EHTNT AR IRT g 0
ERILESANEE o AR o FHREELT S d P
Peehid Rl d ke L (e P s AR &
Fi) o Ram o F RO SANIS B PR RE
FERS T H R &L Wiy B R B LS L
FRERARE gt i o T 0 £ B NRC A 1981 & wrg
738 4o (IE Circular No. 81-07) » ¥ # i x5 4 e 4

BE 2R A 7 i O Rl R T b 5 L g AR
FAEASE R RE o B AT AR R
PP BT PARENTERE IR EY ALE o
20 R EEERFE AT & R F LR
T LRI E oAl o - BPRERE- B o
AT R R R ACE R P R R A Z R - Ak
BY oo R EEmufokBlG AT Y ROFIE SR (D)
EEFFLBAPF P (QABRPIFIM] B LT 0T R

;(Q)d R I ABIT] ~ A R FH T L LR
o R A A LT SRR

N

Al drd & %4 JF Sommers #13 & R B o
ARASHA- CTHS BRI RBORF T HE
1% ¥ it M (As Low As Practicable, ALAP)"22 & s % >
F0 TS LAl s R AL ATRFAR Y KR

B He & en(isolated) ~ -k T e (low-level) ~ #g47 sk +

(discrete particle)s -y ;7 4 o 5 7 FE T F * ' UR 0 K iE
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KX ZTEETIGELZ G FL5ORBIUE > 2HFT P AT
PR et E R R R A AR R KRB
HIG S AT T E RPE X E 7T U e gt T’Féﬁ &
HEFT 2 EE NSRS BREIUERRF L kT
# e ¥ & BAEES 5000 dis/min.co B s 1 EE BTk
MR E A TR AT G 5 Randldpae 0§ B
FARGEFIDRBRG - ML ER S AFHEH R
foid Afpdl > 2 K% W d kT e 27 a o
A5 K 0 |E No. 81-07 i Fr¥ t dpfpk 3 thi-k T3
% > % %5000 dpm =B 5 B RAH B ERIE R TR
P ) g (S B K T 5 e ¥4 2L F] % (removable) (75
Ao B FEER S 2 (e B583E% 10 cm x 10 cm
FAE) B WRHESIT 0t B R BRI K Rl AT
3] 1000 dpm (1000 dpm/100 cm?) o #14 » & fg F]3& 7 4 &
ARERAE(MR)DT T B ATV EEHEEST LT &
4> 5000 dpm/100 cm? ; 4#-¥+2LF %5 4 P % J& £ 1000
dpm/100 cm? o & 2R 4~ 3 e 05 4 BATHE R etk R ae 4 B
AN ERKT A BB REBE Yo 12 2 Ff
#REE
ook s AR R I ST E RS R F T 2 | E
53 & EFEE e 47 KA = o & NUREG-0613 -
NUREG-0707 &-#1: 5 fb B4 (7% § sl 'L a0fT 4%

Faenidid  FH A G955 4-kT 5 5000 dpm/100 cm?
(B-y) #-3 5 & £ 13T 5 mrem/y (50 uSv/y) s B E o F
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B gtk T 1420 5000 dpm/100 cm? end s F et bl en
BARRITIHE A TR R b kT A EE R
i

E’ﬁﬁff‘} y E i A ﬁ”@ﬁ;ﬁﬂ]ﬁ# %—{«E—g‘ % 50 MSv/y T oo

*ﬁ%4%Wﬁﬁ’§ﬂﬁmﬁ%§kﬁ%&@@$
‘ﬁp’%ﬁ I"\:W%E"L éi@‘]’ﬂﬁ#" EL ’%l"/fk’?% % B

Ao RF G AR EE SRR R TR R
R TN SN F;~%3#ﬁ% BRI SRE

\

REBSEFTFHRTRETLER B * i S3Hkp 5000
dpm/100 cm?( %, & )4+~ 1000 dpm/100 cmz(iE FE) By i Lt
FOREIHM(RERFHE R S FHEPFE - F R HEL
-ﬂowwﬁﬁm@@?£¢&%Wﬁ%ﬁﬁﬁ—ﬁwﬁﬁ
FrREZRIFEAGH AR EFRE oS WA T a5 %o
Pl &4 o /B REF§ #mﬁ%&ﬁﬁ@ﬁ%iﬂ
P A3 E E (fixed)is 4 & 2 & #p) 100 dpm/100 cm? &t
A AHEEE S AR E EHE 20 dpm/100 cm? g Rl 4 e

33

GBI R G (bt B BORE R 1 AR) ¢ e
IETMHE R Aok V UEP VY RITEE OF LRI A4
G o BT R B v SR BREERIE KT
FEEMERTAGPE L o B ZERE T BAREDZ
R st @ * o

il whk sy HE2 EK ANSI & A e iR B Y %
(Draft ANSI Standard 13.12, "Control of Radioactive Surface

Contamination on Materials, Equipment, and Facilities to be
Released for Uncontrolled Use", August 1978) » #- 5 315 2 &
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A g4 § % ondpal > b 25 A4 e S A3
RS 1T

ARG KA EFART  FAZAFH RN &
FERHEDH R - BB G AR FAE RS T
B RPRDEF o AT AR EHFHE PN DAME
PP REP MM R R AR5 TRk E AR

Rl S NS N

VHREFIE P LR AR S R Al
- BRELABEFE KT TR E KT S 2
G HRET g a2 B AR D Roendg KR E B
bz vh o BRIR BB MT RN A R G TE
VR GFE 2 LERFF -
vEE NRC & & frfliz 7#2 £ & 1981 # #74 # h
81-07 %.:& & (IE Circular No. 81-07) 3 < éf{+i5 4 e
Al edg 5l o Z Foft i r F R ehF R ¢ 45 iR (T
BABLOT FES MO AR OT R E K
BRI FAERH S RB A GBS E D
B il v d JF Sommers #73F £ crpt y 0 Hiad

Henéy k-T2 RG1.86 4p it o

VI A R BR PR AR R B TRk b )
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FRCE AR RS R A LR - BB D
FOREFERVERERFPE L B ERSF
Kﬁiqk{ﬁ //F?F;':"f”? f"f'fﬂ'_’fl?‘l“'ﬁ'ﬁ’ﬂ},‘lliﬁiﬁ J,7 ?ﬁ_a—r

## v (mass to surface ratio)ig & % B % w & & KT

0T R Hu2M o

2. wmEAD
ALEEPp -5 T /T‘

R P MR R B R
Y-S EACT SR IR

AT Py a2 o T ER THRs
W PR R AR A e

g]lﬁ'(]}}, iﬁ_‘ w2 H 2—%‘3;;/";'7
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SRR R R RS HIHRLF Y
L RTASfRBE%&HE BEWHEEBHTE
F RS b RE L & i Tisp e A S
2 (Oak Ridge Institute for Science and Education, ORISE)#
7 » ORISE & d #itiy ~ 5 5 g (Oak Ridge Associated
Universities, ORAU) & 32 » % % B i R % (DOE) 7 =3+ &
(cleanup projects)z_ f = ez -k & 7 > i 5 F R € rE-
2 B7Eke [ 21980 # 1 4 > ORISE @ %£242:F 600 B 3%
HEALITE - ARBIEHREN KRS > ORISE
IR EHRFL e 45 R Ry 2 AR 8
i Pl 2 P EREZ PE KR oK
;ﬂg@ﬁgigg,aémE£1§%Mﬁ%ﬁﬁéﬁ
SUD B 2 M2 > sk o HIRGIE
¥ DIRFE A SIRE b G TR £
PP RCE R ARM RIS 0 ¢ R EATE R F 4
R E o BY BRI S REER P
T«wfuéf?# ERURE e FE o AR IR AT
P RERE  FHRFD I REREL T RES
EPRAESXRFFZRE > TRELFHBHIFAPM T RE
IR E RO EA TS TE s U2 B BB
ORI PR RE AP > D B R E 2 AR
PR R b2 SRE P E A2 5

(T L & ffhf& N

e

RN
¥
R4
N

W
f"?
_g_

\\-\

46, F 7 19 42

MR G RGP ECZ AR 0 AT B F A
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B2 52 o RIS B RN ERR 0 T 2 BRI B
RGP PR R IR AREEY R APH
BRI i A EFARL £

PR TEFIHRFER AR RHREAITVEE

\\\

Moo B FIRGE R

T = @ %% % (Labormessungen des Landesamt fur Umwelt) &
L i t&f#(TU VIREF P 2RISFETREEEE
o REEY F S R R - deR] 321 A7 o

‘Zustimmung des bay. StMUV zum BHB }—+ Freigabebescheid gem. § 29 StrlSchV ‘

| SO T | | e

BN mERE mAEs . ] @H RE- 58 8

| BHRE |
|
| BRREEHEER |
!
BBRR A EN AR
}
SOt - SN
fm: EMmnmEs E——— |
| 9 - BSEE |
= S B | | ﬁ$i5w |
BimEs)
v
, | HER R |
IR EST MBI —— |
= IO

B 3.2.1 ~ 46 F AR

2R RS (T4
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FRBZHEREL E TR 7 5T 2R E AR
%425 2 (NRCIP87104) » # & 11 T2 — 15 & % 35 pF »
LEPHT Y R REB AR TR REA L

VR EFSH F B R R 2 b A Rt

AR AT o

VERBA RN P RT BAQE - B A R

A - FU I 8

VEREABESAF LR FRLR I (000 FBY

mlfF&ﬁ?ﬁ‘;ﬁ/;ZiB?;{g\.oﬁ|_QP\(‘J_,,135]\E‘4’:\

TRIAFWMT AT AL RTR(F FRE

_/1—5'3&:!)0

NRC 34 fFoez2 #E R P > ¥ %4 2R F € %R
F%(IP83890)» H¥ » ZRiE{FHREZIEE > @ 7

%R
A E BB EATE R ) O R AL § IS

€7 LR ‘“’—‘F'? CA IR ET U fy ek Bk
R EY WA EamtstdiE, 2 2 X8 5 120
x

B CEMRE RGP AR BasR o P OH N ERE

A

)
©
o
S
a
O

R EEA SRR IR 2 b R (] o

ORISE 5% X iRE T 3%

ORISE 7 ¥ % i6% DOE # @ 5% (5 £ 4 43
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3mEA) NRFRERTIOETER NS W
7 DOE z 1 P44 » sHwmil P L (Feh1 T ff] o ¥ ¢
ORISE ~» ¥ i i # X 44 P37 B (memorandum purchase
orders, MPOs) ¥z ¢ %% 1 i¥ 3= H (inter-entity work orders,

IWOs)jE 2 i iy RIR-K & B8 b PR B R G T - it

8> ;4 ¥ 4eig ORISE 22 H # DOE ke j 2 & i » MPOs
@+ 4100 § % ;b."l"i,fég‘_%’j vl Ke PR EEEIWOs
i vAZiE 100 §E 25 0 hdkd IWOs w0 %R

ORISE 2 & 5% kird DOE & ¥ & 4
B3 A4 {7 DOE M=% 2
FCES P w2 IR L R B TRLBR B

Bl HEB TR L 24 o2 DOEZ & Gp F
Mk # 75 (ORISE) s i 45 & 4 5 2o i5 % 8 2 70 3%
EEETRIEFAHKRE > R EE RERE TN
bl SRy ELE 3 BRI SR P Rl e

m ORISE & NRC z_ & i¥R % > d ORISE fb= %7 3R
£ ¢ enp F Rgon 09220, i Al NRC &2 DOE F 2 5.
P43k 97 %0 8 (interagency agreement) e B w 3 B ] #i4p B e
#*~ 2 5 NRC 2 DOE % 372 %3 (NO. 31310018N0014) >
Ak % ¢ 7 ORISE Ft2e NRC & f7if fiip bl ~ #4t
HrE &~ W42 ¢ 1§ # (in-process inspections) 2 Fx i 1 &
(confirmatory surveys) » #% Eig 51 & 2 9 % 3 ~ fr 3 o
PR A I % 2 3417 NRC 1 1% 7 iz 45 DOE £ )i
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7o ¥R FARE R (4ot B PR RF F FINRC
FAT L iE AR 451092 0 e L os % ORISE 2 4 4148
BE 2 B 1% 0 FETZ o] 3.2.2 #Fom o

Bl 3.2.2 ~ ORISE & & 145 b FF 2 B} %

ORISE jh* s 5425

-

EITEFAHRFE T4 ORISE - %N 745 > 4
ETAL6BHZ oW 32397 o A HFRITEY
B HEE mRFRAREY FLF YR R LY
E R RERa FEAAMTH  RARBREFLL T
FEAFREETNE ) ABFRESREG R HEREY
&,%%ﬂﬁ%aﬁggiﬁﬁ%@@ﬁﬁiﬁﬁﬁﬁ
A0 KPR AR A BRE NERE L RAREAAR
B ARERENANE BT ARINEVE T AP
REFR-AEER CRECZERE S NATRENEF
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AT BAIBHMA G L] B RERENG ",ﬁ% RIS
B E M R R S L NEE s R L
MR L BN RELR SHURG FRAD
Bzeked AT S AU R 45510k T (DCGL) & # 41
FRHEFVH BUTFRRESF LT EEF 2R
B LR S B E 2 B BEE TR N
BB AL REABB AL NI N 0FL A

RS TEEEESE IS

NS EEEFR

ERRAREERE
BlIRS

EiRRERE

HITHERE

AERCERE D LR

RERERAERS

Bl 3.2.3 ~ ORISE # 7 i+ %% 2_ i 4%

ORISE % & & %> 2

ORISE **# %ALY > ~ S H&* 26 ffape &>

BB AT B RS ARE N R TRY 2 RE
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WA Hf 23550 Nal P Bat 5 v G 3 5 F
HEAFTTR T 2 RES S LR B4k B (HpGe) - ik
P B TR G B AR 7 11
7T REF B ok & Sk (check-source) £ Bl > FEREK &
FITET gL Rh PR ) 2588 E 751
it 3 % 3+ & (mixed-analyte performance evaluation program)
Feoit 32 5% 3+ 4 (intercomparison testing program) o 3.4 #7 3
RERFE DA R REFVRENE AR P IV I

1}5-,- [11,24]

EALCD e e N U

AR BRI F R 2 AR A
FEBEERM O RE 2 RETER > 7 AR R A
TR BRRT 2 g ByRE ) 2 TR EIRIA AR M E A
%ﬂﬁéjéﬁaﬁiﬁg’ﬂﬂr&ﬁﬁ%miﬁiﬁ
H¥ 2 g IByR2 ) R TP LI AL 2 A g
BHRASRE v BT HF A A BRREEE
TRIFIWER/ERTENEL 22 22 BEG
on Tigsp IR p M £ F Byes | WP P E
JRIAAP M H A2 T& Y RV 2T RGP 2 Bl v
FTRE R v~ #78 -AF - R0

A
ir‘{" Lﬁai}‘: OIFLf'I’Q ﬁé’f{l—g‘_gL?Eﬁiﬁﬁ_@TF};EE@/?q%

\L

2 T L FAE (S R T A RUF 324 A7 0 W

LEEMITRARM A LR KRGS X B fAEE
RIE AR 0 T A F M UM T 2 L
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= o 5wk o HE e e
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o

YRR AEAP DA EMETIHRT B
PEEREY 2P FRER L AP F R
BE R A% AETERT D L SN TR %R
Bipnr § myns > £ p (74 ﬁbr?%%wvﬁﬁ
LHBWBHN A 0 F ) RS ER O RES
AEHMA EF g AW 3.2.6) 0 B FIRERT
AEPEMET 25 TEEEHBELF RER S D N
EAlR 0 2 2P SRR EE N I 2 FRR R
120 FERR R B ARSI £ LRI R R T
TR

e ———— T A=

-

T IR AR TS K
BERE

1 3.2.6 - 5 B = S 2 e = L3

A KR BE R

SR RIS RS I TS S )
Sk Ak EH T 2 R AT
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(1) 253t o2 07 (B EARY 2pM 2 RE
TEFREHFERR PR LD ‘Sée%i%&*#
RS R e BB HRT § ek
FEz oo

(2) S e AR P2k PR RS R
BAFHREE PN EF AR bl E P RS
MREERDF HRTERMIFESE Y 2 Sk
2R R B aER jaﬂfﬂhﬂwj.@gdg
AFBETFES ERPARFER DS Ll > ko

Ik
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EHRIFAFELRABAGHAREL F LIS 2
PR
LYy bAFiamdsrifhErmy
AP 2 5 - 4% %% MARSAME 2 4%
Bit 70 o S PR ER RA D SRR iR R
F AR T - TERSVERM T RME ARSI
prz U At iE R ET P REE2 BP0 - G
Bl B e 2R X ALB AR 0 4o F P RO B p 2
TP AR EFRRS ARSI E R 0 - LT RER
FFrA QR BA N A REY
PR A S T A BERF A
FREREFER TR A RS o KR AR S
T2 L08R BRETRANEE LG 0 M H RS F
TEPIERREFR BB R stiide o B 0BT FRAE
AP E2e AL FFEHRE2Z 7L ¥ 44 ANSI/HPS
N13.12-2013 2 IAEA DS-500 % 3¢ 2 3361, # ¢ , ANSI/HPS
N13.12-2013 4F 2 (414 B 15 53] £ 1208 v 3 41 G5 3F & > 1Y
FEAFEELIGHRE 2 B ERE @;ﬁ%ﬁwmm
B ok F 1ok IAEA DS-500 48 4 B P % 5 Kk
Eﬂﬁ%ﬂ%?ﬂﬁﬁ%ﬁ%%ﬂ%ﬁﬁﬁ@?iﬁﬂ’
B MRS *?#%%%?oﬂ%ﬁ;ﬁdPﬁPﬁ
PHEZM A SLAEFEREZ TR J‘M‘fa‘ié",ff}l

ﬁpFﬂ*&:n/T* o ts TR B iﬁ,&fuﬁ,ﬁj T;‘, % B o
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(= ) ANSI/HPS N13.12-2013

Bt ko A e RBFIG 5B A5 RS2

o S ORI RS E IR <] R 4 1964

2

Ag_

£ PRI B G M 6 A R (4
PAEINEIEE)E ey A e Rl 271999 # o 4R R

ZEhMRADINEF > R ELe 2B HFEAR
(screening levels) o X @ pt 42 2 1999 # J A T A A4k £ B B3
RE NP 2 0 R F R FEAH L G 2
FeooA R ESERSERB R I RERE TR
ZiE * o JAEA 3t 2004 & 22 2005 # 3 # RS-G-1.7 &2 SRS
NO.44 53R 2 » b & (PAR 2 P A2 23k 0 * WL 1E
BTE D 3 s T2 #P‘ﬁﬁiﬂ%%ﬂ’ﬁi
E- 2 f5 i E o L PR IAEA dudik o AR 2005
EiE Ty o T —g‘é*“ﬁ”’“Tg# s Ao & ;—é,é’b'f\:':}*”/f .

FAR NI IAEA R AR Y IEEHPFEL A ¢
(ICRP) & ICRP 60 5,48 £ (ICRP 1991)° & & 7] - 0§
)l kB * AT ICRP 103 548 2 (ICRP 2007) ® &)

ik fvd WL HITEET R P Gl § R
EE AT o AREL F - BEP P R F SR
FREAE G FZERPHERECENGEARE S S &
HPRARR FT ERP e D S FAF L 5T
feo
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P22 g

MBI P ihy ARE AR LR - X 4 E 2

ﬁ%ﬁ%ﬁ#%ﬁﬁfﬁﬁﬁﬁﬂﬁ’ﬁﬁﬁﬁgIM%
U RIECEE X

ANSI/HPS N13.12(r2 = i fL A 5 )ig * ¢ 7

L % S0RCE 1T 7 g B R RS B ] R
AR B b TR o

2. kAR I E 2 A SHEP A A B e R SR edg i
A& & Ao 0 & E AR T (screening levels) o

3%ﬂ$9m1_%A%uﬁiwmﬁ%wﬁ§qm{
%ﬂ%%ﬂ%ﬁiﬁﬁﬂﬁﬁﬁ%ﬁﬁmﬁ%ﬁ%
HokT o

THAE R e g AEEZ RPN

1% st 3 F(NORM)

2.4 REP A gt E e T @ R K40

33T &R F TR R e

4.8 53t & & 5 gt f R

5.% st R E P et 3 N 23RNt R

6.2 R &% 25 Menjzit 2 4

TAVPR IR M F T B R g Mok 8y

8.4 M %M ¥mL i ¢ (USNRC)® % Bl /3% (DOE)
éﬂﬁiﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁ

9. it Ik R 2 de R & A RB L SR F 10
e o
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AT AFRE{eE D GE AR

s w T & A & A E L% (primary dose criterion) £

éF 3% #L 2 (derived screening levels) » 12 4 B o

AERERFIR D FAHIRFRGF RIS ¥
A BB AEFE AR E 8 >R £ (total effective dose, TED)
U] e 10 pSv/y(1.0 mrem/y) 4 f#5% # 415 F fdl et 4 o

FEEBRAHLNGR T LDy FE S AR R
(¢ RN MR PR ATIL)DRE > BRI S § e
(ALARA) B B = » ¥ K3 % #_ch 2 FoA B '@ (40 1
mSv/y(100 mrem/y)z_ 535 »<® &) > B ¥ 1 e sF {8 R
BT e 7 R A

% 331l HETEAm FREWMER ﬁﬂﬁ’ip’“,f B E A
LR S VLR RIS R N SR R
] o BLATH 3 X FR x84 BT (technologically enhanced
naturally occurring radioactive material, TENORM)z_ & i% £
% 4p % ** ANSI/HPS N13.53-2009 ¢ # &% o {od %
Boeh A o ANSI/HPS N13.12-2013 #7341 4w iH R 2 48
ié}iiﬁﬁ% B A EFE R T 4o £ 331 07 0 ikdpdriE AR
2 Ap Dl Bt e s S 7 B 01 2 1,000
Bg/cm? st Bq/g > B~id-3tord oz #4802 ¢ 1 Bg/lem? L H
2o R EERT S0 E 5 # F)S (rem?/g=l)
N R A e FEVSFEF A R2ZME B
HEEFE VAL FREE KT
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% 331 fac § HIE A

Radionuclide groups®

Sl units Conventional units

Surface (Bg/cm?) Surface
Volume (Bq/g) (dpm/100 sz}

Valume
(pCilg)

Group 1 High-energy gamma, radium, thorium,
tranauramcs and moblle beta- gamma em|ttera

Na Sc Mn, ~ Co Co Znﬁ Nb Ru
110m 1325 129|c 134(: 13?C 15. E

182—|—a o7 -? 210 o, 213Pb 226, ﬂaRabZESTh
229—|—h 23[! h 232-|—h ZSQU QSSPU ESQPU 4EPU‘£?
242 244 gl 243 m, 24ECm 24EC 2

*cm \ 249Cf =, éthEs and assouated decay

chams‘j and others

0.1 600

3

Group 2 Uranium and selected beta amma
em|tters '4(3 *Cl, **Fe STCO ®Co, "“se, ¥gr,

gy 7y & Tc 'J“Ag %Cd, "2gn, "#gh, 2:"’“Te
139C 140, éDTbgme 3505 Ig’n Ir
w47 200G, ja“"‘u 2j"‘u 22, 280 natural
uranium®, £3FNp 235F’u 2‘13Cm 244Cm 248(3f,
=, 2520f 2“"Cf and assomated decay
chains® ,and others”

1 6,000

30

Group 3 General beta-gamma emitters: 'Be,

T4AS‘ QBrrNbl DSMCI‘ QBZr1 Q?TC, 1DGRUI Hlimll,.lI 1258nl

127m 128m 121, 131 144 153 121
I, B Ce, 7Gd, "W

203Hgl 2E2T|, 22$Ra 230Pa, 233Pa? 23-5U? 241PUI
*2Cm, and others

10 60,000

300

v

GrauE 4 Low energy beta amma emitters: °H
s, ¥ca, ”'Cr, ‘M‘é “*Ni, *Ni, “Rb, Q‘Yﬁg?"‘r
11 ..n"Cd 115m 125 565 141C 14?Nd 1 -|—

105, iBFPu 24E‘F.’-I-: 2“3(3f and others®

100 600,000

3,000

GrougS Low \-energ beta emltlers “Fe, “As,
Sr, “"Te, Pm glrSm Tm 8 and
others

100 (surface)’

f
1,000 (volume) 600,000

30,000

b 1 KT 2 3456

% 331° - & 22

BREAFE > §- &
H w1 5 & ok "-]—.‘_ p
- ¥ Ap # = w&.s._]’\

) £ 5 E AR GRS R 2

S

kil

’

HeSP BT HR AP 2 e

A5 ‘E' m_}fg‘%& ﬂ’\// ﬁ N ]

# 3

A0

il 4R

H®

4P D enig s o iR ac £ 6
G AR 2 AL TR # (surface-to-mass ratio)
= Lemg) o F A EHAEE G x LB £ B

TR 8]

GO L T L A E RS G e (Bl E &)

1\

TiEb: 4 33.1 ¢ s -
(25 FAnehis PR F(T A & f Y
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)2 (3) L F A 0L endg SR AR o MG BT~ B eh
P78 > ¥ 1945 NCRP-123(1996)¢17% B.1~C.14-D.1» # 1
RERBHBREGFEFF 0 N HEpge - 409 o
EM IR ETIERG  T Al -E$ e e 3EXfE el d N
9] fpb Tk mE R T BiEE T kR SRS S
B H R R AR 2 Pl g 23§ B
",4;?3 P hp RA AL RFEE A B Y E
B -t o ARG ERES M- BlkE s KA F L
ARz EffE e T2 2 AR R AR R
iR A PR RRE F NI E A AR P b
TR A PARIER G el B R R R BT

TSR FCI N E:

\ \
(w
i
aR
By
-
)
et
(w

Al AR AR R S A e A BHET R
WP R AR RE B REE R B RER
Bip] o SRy TR Ol SRR BT P F]

Lo Sl g (£ ¢ (165 © 4o 7 i 5 feii it
B AEE B AR B S R 2 A T R AR
2w S A T (G B S R e G 2 p
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3p S HAL ST G  Bioajk s md o LB

4. F1 AR % e+ Pofia A 2 chdp B s g
512 % BRI SN 3RR BRI PORE R (0 B FlK) -
BPSEMHEN AA G G AT RS

o Rt RE R BRI E ﬁ$?¢» o A sy

LS B0 EREREFTID A0 ERFRFLF X
¥ 1lmis 2 Ee fF @ DQO/E Bl & P
(measurement quality objective, MQO)+#| =_w # ; & &
BRA G T REERE R G EHEBR R A
G AT IR

245 BREE R BRI TS TR RSP FE
¥t 1omd &t 1 o~ TR
DQO/MQO #] Z_ & (¥ + 1 m3 & 1 2wf)» e 5 &
WARLEP S - ROl ER S TR
wRE
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3t g TIHOERF ) Hx B R 2% 7 F4RE 10 2
A FRpETIoERF > EXZRIES 7 FALE LR

AERIPE S TR H - K & RI(in-situ) & £ &8 R E
(in-toto) e fir » Bk 5 X R 2 M BBl > 2 BRI %
BAEEL G Jobf FE AR - R o gt BB SR
SRR S = Y Y S = VAR RS Ll g £l A

473 R EPHEY SRE V%?#ﬁ B3 {7 st

TEPAEHZEER o WRREGTLERALT P EGE
;I

¥ ALARA = @ p b A > & AFEFREIRT Ak v
R T - R

BEERZ G R AR i (B4 226Ra ~ 232Th
238U frip b % f4a) o > erm T H BcstPi Ao
EAFF AT R A EATFTREFT AR TLE o £
PIUEE 3 B3 nS ol ® > A Tk X0 FLER] 58 oD
h PR R AT B EHEART o

R E R ORFRE K LT R

Tl v

L REH:

LT Rk PEE RS S
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2 iRl 4 R FER

2.7 BHLRITPE o £HE S RIRIP ORI 7L 91
o

LSRN A R e BRI A £
A5 F 2% F AR BT o5 498 & E R B X ZRA
PR % %

.4 e i i g P AR e s BB TR

& NIST & 1SO £ 1) ;

6.0 & T e A RARRAE § NS RS (0
deo gh R~ R UHRE  F bk TR E)iE Ak T

7§E S’Ié/ﬁ’ﬂ K, J ﬁﬁia “g J ,3: i(’ﬁf'/n‘}i /,%Ei > %

PV REFEFSFEGERRE S RAEEFTFERESR
W faE 2 gy 0 DQO ARA > A HE P mehfdg 1k
K@ a1 %X DQOs (P 7 MQOs #-3% =& p| 3
Tl R s H AT T R R 2 N R BeE R
Bl

REERZ P2V A ERIREFRER 27
EREPRFALALZRFEREFLE SR RFER L
TR R OPBREREFER O VHEIS LR Y
Hox B PIFTR Bl A BHEIER T REIATF
Mo I BERELETREEIRTIE CFH TR

MHTER CARIERFELETAFH L RE(PIEE R E)
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EERRE 20 FEE 0 DR T RFRER IR
SR FEE R RPN Y 25T P R
RAFEE R A 0 TR S PE R
Fepp it c BERBRT & GPREER Bk 2 32 LB
WMo E MR eFg Rz A % 2 &acz &P
Ao gt R AES s VIR SkREL S 0 2
HLERERFEI AR BEIHTHEERALEEE
B T AR TR T R ERIEIR S s E 4l L 4F
ALARA -t 5 B wf 3 X PABHSE - BH G
BB FZ  CBFFORE 7EEL A Ryee 1l
FE P th- R A R AT R o
00% g &R £ FF > 7 @ * if § it

7 1
S kR H B A M £ 4

-

AR
LA AR B oidh > @ Jedn st 5P o il F 535
3
AR SRR AN EEARE (R L A R =
E QAT N

A@sﬁ@:
1R & Bk G F iR ™ o 2Bk E2st i A
R R AR )
2.4 BA R RIE DI T

301 & TR A KT Rl I B KT b ehe G
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G TNE R S - B
A% F 0 F ORI YRR
S.HZEF A Bl LA FR o T PE G h
DQO f= MQO = #i3 i & {2 eip| £ » 31 E12 45 08 =
%1 DQO fr MQO # 7 -
R4 E ¥ 2% MARSAME i {72.3] » MARSAME
& # MARLAP £ P[5 e 30 82 53t 3 j2 3 %

v

'Fl‘r\;%’ff’év\@»”v E 7;\"% l]}-ﬁ}m %f;%%ll‘?%?‘gﬁfé’ff’
A% 4o®) 3.3.1 #77% o 28 > MARSAME i 2bvif — e j2

AR - R T RIE 5 BT R IR 2R § ] 0 R A

TEHERAET R DTG T D E TR o
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4B RIESIPHEREFLE S

B.ACE ~ 4 IFP ~ 4 R RS s g Tl fR g
gﬂ%éqmﬁmﬁﬁﬁ%%ﬁﬁﬁm

6 S RFFR Lt Fanbo R 2Ry R R
i o

-~

d 3~ JAEA =t 2004 & # # Safety Guide No.
RS-G-1.7“Application of the Concepts of Exclusion,
Exemption and Clearance” » F]pt >t 2005 # #p FF &£ 377 &

ANSI/HPS N13.12 (1999) %] feie (73 » 3 Frzs ANSI
N13.12 2. { #7ix%_% ¥ Safety Guide No. RS-G-1.7 - 3 o

‘= b g I ANSIN13.12-1999 2 IAEARS-G-1.7 4a
2 s -

1 % &2 A %3502 10 uSv/y(1.0 mrem/y) 3 4 £ A #

2. EARERE AT RS EF e BT » F e

FET > AT PRERERZ )

3.35% 1 Bqlg (T hERERZE

4.7 FHAFEHE L 2mf) 2P g ¥ ]

5.3 FREAP AR 0I(E K~ A F M RME RR

2 B G )

6.7 FHi* E-ZRIGEFRERES -

#- ANSI/HPS N13.12-2013 2. #7# & &4 § #1] F € -k 2
27 IAEA RS-G-1.7(2004)+ #ic > 4e 4 3.3.2 %771 » % 1-129
PARiE b AT e i B g 0 B R AR 2 R
BAIRTARY - R o R g Y RB T TR AL R
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B 12129 B PR B E BN B BRI Y B
ANSI/HPS N13.12 2=k % 1-129 2_ 658 -k T %% i€ — B #icE
B0 L pER| 2 JAEARS-G-1.7(2004) 1% 4p ¢ o
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# 3.3.2 ~ ANSI/HPS N13.12 22 IAEA RS-G-1.7 %8 # & &% -k T v fie

N13.12° IAEA® N13.12%  IAEA®
Radionuclide (Ba/g) (Bg/9) Radionuclide (Ba/g) (Ba/g)
®ag 1 1 ZBpy 0.1 0.1
10m A 0.1 0.1 Z9py 0.1 0.1
1%cq 1 1 20py 0.1 0.1
TEmey 100 100 2py 10 10
T4m 10 10 22py 0.1 0.1
Tom) g 100 100 2py 0.1 0.1
"sn 1 1 21 Am 0.1 0.1
12551 10 10 25Am 0.1 0.1
124gp 1 1 220m 10 10
12°3p 0.1 0.1 2ecm 1 1
123mre 1 1 2cm 1 1
s 1,000 1,000 25Ccm 0.1 0.1
12mre 10 10 25cm 0.1 0.1
s 10 10 2lem 0.1 0.1
129 100 100 28cm 0.1 0.1
129, 0.1 0.01 298K 100 100
3 10 10 28¢f 1 1
¥ics 0.1 0.1 29¢cf 0.1 0.1
¥cs 100 100 20cf 1 1
Bcs 0.1 0.1 Bles 0.1 0.1
¥1Ba 10 10 22cf 1 1
4984 1 1 B3cf 100 100
¥ce 1 1 ZAct 1 1
e 100 100 PlEg 0.1 0.1
*ce 10 10

5 ¢b # ANSI/HPS N13.12-2013 z_ % & ;—é}iﬁwf ]
% -k T 27 Regulatory Guide 1.86 * #& » 4r T % 3.3.3 #777
B OBEE TS - kM A% F L ANSI/HPS
N13.12 %1 & & 5 AA# > & Regulatory Guide 1.86 i & #

WRBEV P12 2 I0CFRpart 20 2. 7 F 2k ¢ B
LEFERG M -
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# 3.3.3> ANSI/HPS N13.12 ¥ Reg. Guide 1.86 # & 7% & & i -k T 1t

i3
a Regulatory a  Regulatory

Radionuclide (B:Jr'l?l‘.lgf Guide 128b6 Radionuclide (Bhillgr:% Cuide 1é8bB

(Bg/em®) (Bg/em®)
2gp 1 0.83 #2em 10 0.017
%55 0.1 0.83 30m 1 0.017
18mre 1 0.83 2cm 1 0.017
R ™ 1,000 0.83 “°Cm 0.1 0.017
12fmre 10 0.83 25Cm 0.1 0.017
128mTg 10 0.83 #om 0.1 0.017
125 100 0.017 28Cm 0.1 0.017
1) 0.1 0.017 9Bk 100 0.017
13 10 0.017 248cf 1 0.017
s 0.1 0.83 29cf 0.1 0.017
%cs 100 0.83 et 1 0.017
Ples 0.1 0.83 Sler 0.1 0.017
=P 10 0.83 B2t 1 0.017
40Ba 1 0.83 B3t 100 0.017
Fce 1 0.83 s 1 0.017
Wee 100 0.83 PEg 0.1 0.017
#ce 10 0.83

d 3t IAEA RS-G-1.7 ¥ & #& 4 6 2 ja'f & #1934
TR L R k2 RAEem N13.12-1999 Bk £ & & B & 4y
BREZFZMGL 11 AP T2 46 f(Cmd)e 7 £(0)
L RApk o pt B IAEA 5 ¥ 3%(1988 - 1992 ~ 1996)
ke & 5 B2 0 %ﬁﬁiﬁxl}iﬁz\mm)ﬁ Tkt e A
EREERPSEHTALLE bl H A
BABEA G 2B P P IFRT € T B T

94

=

Mo P ERAFF 5 A sV (distributed source) o XA 0 A
FWEHIRRT > AR EREMERZ T M R g A o
USNRC # #:Fm 2o FREMERR LM% & d

“Radiological Assessments for Clearance of Materials from

Nuclear Facilities” (NUREG-1640)3F £ ¢ & & w Jcih ~ 4F ~
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PRI 2 vk flicdy o AR BEF BEFRIF g4
fz 2 P2 FE-d A o ARLFRT R TR
EHEA A S Mk £ ok 334 40T o

& N13.12-2013 @ » B2 Bk 2 B ER P FE-0 f
s(glom?) o TR R R S A G R 2 R IR
BTER-G AR &on fRig g AIREAR S £ 2 PR

<

e TR T S R RS L 2

N

Er L0 5 BT hom ARRIRT ek BERE YT
B-hfi s 028 ¥ 5 7 VARBL o L AEF 46
FATEM A L RGP RS
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# 334 ~USNRC % %2 & -% R
AR & FE-5 f 0 (glem?) &%
£ 5 (4)
A 4
Metric #10 1.87 - AW T o YEE S
Metric #22 4.36 Bog B4 TR A
Metric #43 8.44 4R e
B PEMFELFBEY X
37 kg 1.81 ¥R R FERY
168 kg 9.96 ,ﬂz«}%ﬁamgg o — A
1177 kg 19.90 U R
k) e
T iaE 4.53-5.34 PWR £ BWR ¥ % [
2T
EFE
FREEER FleBEimmsay
FEBcs el
‘}El ;;;ii S 1846
A 351
Tﬁ‘lfﬁ 264
ENBH 297
i A ﬁm%?%»ﬁiég
BREAF HHE LR
1}*{._
Haepd E AP 37
R B 292
bR B 81
F s FA e
R 245 NG BRI
LT 3
G B 424 TR E A R
2] )’i %rv ﬁ“
RS 142
TiaE 280 FpRpdr BB 3 %A
EREL ES X
s
s
0.160 cm 0.432 MR £ B
0.203 cm 0.549
0.245 cm 0.686
0.406 cm 1.097
0.635 cm 1.715
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T o 0.90 FE T RASEBRA

z_ L iaE

4fF

T o 0.52 T RALEBAP

2 T¥afE o & 4L Rym

R 0.45-0.66 s B ELEEE L
N2 T RERER

R HE(R) 3.7 EREE L

k(%) 0.2 R LT

B EFFE 0.21-0.61 % 118 x 235cm(4 &
X8 E R )aE o B R
#_0.63 cm(z & 2. - &
)P 19m (2w &2 =
# 1)

g (A1) 1.25 =% 045 kg(1 #)48
0 7P

st (% 1) 6.76 % 45 kg(10 &)4&
0 7P

L4a 8 (+ AER) 0.5 5 AT

T4 12.2 12 &4

o i % 2E B % 4 (non-containerized) 2

(=) IAEA DS-500
IAEA DS-500 # i3k # #1425 i g # 4144

et 2 dqpsl o AP g %?ﬁﬁ%f%‘%dﬁﬁ» LR R R
b~ mBERE > T RAIFAME S G S R
2 o # % 42 IAEAGSR Part 3 2 IAEAGSR Part 6 482 » f
15 £44F GSRPart3 R shp | ~ f i fr A b chfarg §

[2fark § fIA e T e iitminin > 29 ¢ 3R
BAUEA 3% F PR AN R F M
B TR R AR AR oA G R R
¥ o DS-500 # i 3 RIHE * S0 R LY s A R
P oo

P
i
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4 ¢ %2 IAEA GSR Part 3 2 f&'4 ¢ #1847 |

w<
@

AR IIM TN FREFT Fipd o H 0
BAFRG A REELY - R rA iR > d YR 4
Benfydlig a3 g 2B BAATS &

BEEFOrFE > HEFFT 487 24 EmiErg o
farg g #IPBIE AR S 10 pSviy - # % RS EE T R
R IR -

DS-500 * #% % §5 5+ T ¥ 2 Hig s ’F.‘rﬁ'z;ur‘? I EEEVS
4ol 332 477 o v ER 2 3% F 41T 44 GSR Part 3
312(% 1 Pfg) ot 13(% A yrdh)* 4 B TR iz
hEdle ¥ 7 %L IAEASRSNo44 5L 2 - LR IFE ¢ 4
ERUFREZHMIRE B A o o UEHET
PN A E 1O pSy 2 F roA B AR 5 A i

FHEEEE o EF & 1mSy ehj soB £ %25 & 50 mSy
g K ECHERE o o it s iﬁ&ﬁn@iﬁ T4 L o
B RS FIRE o Ty BT i B

WEhen 2P FELTEERER VAL > BT

B a5 AHRE o bldet LA 6 R B2 s n
AR A s R R AF R PR E KT P BAE

FEA 240 RF AP EOTEE LG fir B A
%%ﬁ%ﬁW%%?ﬁﬁﬁgﬁﬁ%ﬁ%“%&®mnﬂ?

ERET AL P T > TEHEY LR SR
mﬁ%?ﬁ EFBENRT d oG g FAIREd 2

E
=
5
e
—%—
“ﬁ\
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FIWMEFF AL c B REE E 10uSy 2§ »e# 2
o BEE A EETEEr L R REEREHE
B REFEr L EREAG FARELFE TR A
42 R Bk ek 3359 o

BELR§4 T2 RPBIE RPI0L 4 & fark § 14
Bag* g Ry Fenf @ * g twieg 1% > Ra o 3
AR ERKEEfr L& FERREF 2 R T s o
BEEEHIEEF R Ao B PR BRAR
RAEFEE ) LRENT P2 FRTHIEARY o

jﬁJAB\%ja@ﬁ@q 7oA R IR
Bt FASRERZVER O FFREL R A LT
P2 @R - DS500 ¢ 4% 2 sG] 0 5 - BB R G
08cm~ B A& 5 78glem*ehg ¥ &l - R %55 4 (%
7 0%CoFsA) HEL G FEREFERESE S 04 Bq/cmzﬂ,f
"% e R 9 0.064 Balg o)+t ©Co iEs # 11k (0.1
Ba/g) - =7 &5 #

WA ARLER FEEFEHFT AR E
LG o THEHRNA T FEDP TV LT A5 5 R LR
REfREE - $HT RSP FRLFHRI R ES
oL Bn o FIRAE BRI R LG Pl 2 AG

=5
g

FRRMSES T B LA AR AR EF T SR
CEEREY U RIRE FIPY S T L
Y- AR AR M i SR G -

79



() HR R fdg 5]

FUG': A AR 5 o MR R 2 2 2 F
%%ﬁﬁ@ﬁﬂﬁ’?éi“%@+a 4 & (IAEA)#75 #
2 % 67 L% 247+ (SRSN0.67) # 5l A 3 #8692 34
A2 BRI E B e R BN HRELE
REHSFABRLAGR B2z HE B R %5 2 8% a Py
Fohz2 B A TEEE R o

EEA G TREEERY 2 RBRE4E 3360 L&
MEw e NEE S FEREPRAET A 5P~ B
AL AGRE - WEFIRFEERE > L7 R

BRI RT R FERS ",’TT ANV SR VR LA ST
- 347% J5 (Average activity) = — ( q/cm?) @)
He > ﬁbﬁ’ﬁtﬂlﬁ 7‘% ; F r* #‘F‘i’?ﬁ» g“f&‘/r}i

LM s RRIZER fﬁEWXL»*@gf§#wﬁé
PR RS - R R R R 10% 0 B 6
BEHFFF)T 0 R LE M R (R Y AL
BAERERRS ) FARBERFL A G RS 0E 0 RF ¢
mEETRE O FREE o

AP RFBAREGFRAERP G2 2e §
BETR(Zo R)EFET PEFPERAUNEHEE) FH

(ﬂd\

“F_i

et

REMN R R ok 337 4T o
",’TT Tz & Fh SRS NO.67 3R 2 SraEzkAn b 8

B EPNFREZCRPI 2SS FET N BAER
EREE P FfEp AR g E AT s R
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RERPLZ REFL > SRR RERITZER
EREARE R R AFREEHRES TR R
imnﬁia\%%?ﬁﬁﬁ’%ﬁﬁﬁ%&ﬁ%\

BERIEPFFERY AR FREHE AR B LSRG

WIS LR R Al R Rk BRI
BB frib g AR & 2o FN T RERT By o #
R 2 s Bk~ KA~ 2 ERE S £ R B
SELS OV FEBREDET RN FEEFBAH
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Abstract

The decommissioning and demolition of nuclear facilities 1s expected to generate a large
amount of scrap materials. Most of them are non-radicactive or is of very low-level
radicactivity and can be removed from the facilities by means of conditional and
nnconditional clearance for forther recycling and reuse if they have been properly treated.
Fecycling and rense option provide valuable solutions to minimize radicactive waste from
decomumissioning and at the same time maximize the recovery of valuable materials. This
paper presents an overview focusing on the recycling/rense option of clearance for
deconunissioning waste. The content outlines the current international regulations that can be
followed and the practices adopted by various countries. The experience in recycling/rense
from varions instifutes or organizations is alse acquired through case studies. In addition, the
impacts of recycling/rense and disposal'replacement options on health, eavironment, and
socio-economic aspects are further analyzed and compared in this paper. from which we can
understand that the recycling/reuse option has great advantages in terms of health risks and
environmental impacts. This paper provides a preliminary investigation on the curent

international regulatory status, practical practices, and risk assessment on clearance of
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decommissioning waste. The relevant experience and issues can be useful referemce for
domestic facility licensees and regulatory authorities when formmlating the practices and

regulatory strategies of waste clearance.
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