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ABSTRACT

Study on the standard review plan of waste release program during

decommissioning of nuclear power plant.

The unit one reactor of 1st Nuclear Power Plant in Taiwan will be
permanently shut down in December 2018. Taipower Company had
summited decommissioning plan in November 2015. Decommissioning of
nuclear facilities must be performed and completed in line with regulatory
requirements. The main regulatory is based on "Nuclear Reactor Facility
Control Law" and its implementation rule, together with other relevant

laws and regulations to regulate the reactor decommissioning operations.

For low-level radioactive waste, we have developed "A certain
activity or specific activity radioactive waste management practices rule"
and "A certain activity or specific activity radioactive waste release
program guidelines". After radiation measurement, the dismantled waste in
line with the release plan's "release criteria" can be regard as "ordinary
waste". Measurement of radionuclide and activity is an important basis for
classification of low-level radioactive waste. This project will study on the
standard review plan of waste release program during decommissioning of
nuclear power plant. After reviewing the status of the domestic and foreign
operation experience and technology, the standard review plan of solid

waste release program will be established.
The specific objectives of the proposed research are:

1. Collection and analysis of the standards of international waste

release plan in decommissioning of nuclear power plants.

2. Collect and analyze the international standard review guideline of



waste release plan in decommissioning of nuclear power plants.

3. Propose the standard review plan for waste release project of

decommissioning nuclear power plant.

This report first points out the necessity of guidelines for the release
of decommissioning plan. Then, followed by a description of the sources
and characteristics of operations, waste disposal of nuclear power plants in
Taiwan and abroad, radiation measurement techniques and analysis
methods, decontamination technology, methods and places for external
release, experience and standards of quality assurance programs. Finally
put forward suggestions on the draft standard review plan for waste release

project of decommissioning nuclear power plant in our country.
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Analytical Support for Waste Characterization

Typical Opovations avaiiable to support Analytical Chemistry neads foc
Emaronmental Restoration and Waste Management
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Figure 1: The Model WM2110 Germanium Q2 Low Level Waste Assay System.
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i8] 5-3 Canberra SGS Segmented Gamma Scanner

i8] 5-4 Ortec SGS Segmented Gamma Scanner

i8] 5-5 Canberra TGS Tomographic Gamma Scanner
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Abstract

This study is investigating the predisposal management of low-level
radioactive waste arising from nuclear power plants during their
commissioning, operation and decommissioning. It covers all the steps
carried out in the management of LLW following its generation up to (but
not including) disposal, including all the steps, i.e. pretreatment, treatment,

storage and transport.
The specific objectives of the proposed research are as follows:

1. Collection and analysis of the management and safety guide of

radioactive waste: processing of low-level waste.

2. Collection and analysis of the management and safety guide of

radioactive waste: storage and transportation of low-level waste.

3. Propose the review and regulatory proposal for the standard
review guideline of the predisposal management of low-level

radioactive waste.

This report focus on the predisposal processing of low-level waste,
including pretreatment, treatment, storage and transportation. Collection
of the safety management and guides were useful for the modification of
predisposal management of low-level radioactive waste safety

management technology.
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21 2R BT R R

SREgRPFEN

‘ﬁf T R % & | Maine Connecticut | Rancho Seco

kg/m® | Yankee m®* | Yankee m® m’
B E 0/ 1972/860 1967/691 1975/913
MWe-Type MWe- PWR | MWe-PWR | MWe-PWR

T
Z R IT5 1,142 57,240 88,240 11,400*
Included w/

B Yot ECNb

1,142 28,820 15,390 Building
g

Demolition

, Included w/
R oy K,ﬁ%

327 32,000 Building 5,850
(Commodities)

Demolition

Misc. Class A | 1,142 N/A 331 N/A
ApBE 118,660 104,201 17,240
B/C #g 1,142 2,190 1,150 93
GTCC N/A N/A N/A 11
) N N/A 120,850 105,350 17,344

aRef: Richard McGrath, TaiPower & EPRI Decommissioning Technical

Workshop, 2012
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2. B RN FEBEHRT A g Bt

3.34 ",% e & L

B I RE R B R T E g e T
e FlAeT & 3 47T e

%3 LA T T BIUIAEA, 1999)'3

Technique Large Segmented | Building
volume parts surface
and and
closed structures
systems

Chemical decontamination

Chemical solutions X X X
Multiphase treatment processes X X
Foam decontamination X X
Chemical gels X X X
Decontamination by pastes X X
Decontamination by chemical X X
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fog

Gas phase decontamination

Mechanical decontamination

Flushing with water

Dusting/vacuuming/wiping

scrubbing

Strippable coatings

Steam cleaning

Abrasive cleaning

Sponge blasting

CO, blasting

High pressure liquid nitrogen

blasting

Freon jetting

Wet ice blasting

High pressure and ultra high

pressure water jets
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Grinding/shaving

Scarifying/scrabbling/planning

Milling

Drilling and spalling

Expansive grout

Paving breaker and chipping

hammer

Other decontamination

techniques

Electropolishing

Ultrasonic cleaning

Melting

Emerging technologies

Light ablation

Microwave scrabbling

Thermal degradation

22




Microbial degradation X X
Electromigration X
Exothermic, highly metalized
X
powders
Supercritical fluid extraction X
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% A1 &/ g/(cm? d) 103~10" | 10°~103 | 10°~10*
TR XRAE |10 10° 107
/Gy
3 SRET I H, O | Hy, CHs, | Ha, CHy,
i i =
Xy CO, CO,, |CO, CO,,
| M E | RpRE 8
% & P
s 4+ G e G e
FUR % & /MPa
e (10 ~ 20)
P Tg R/C R.T. 130~ 180 |R.T.&f %
eHE | F | EB N F
NE|RAFAE Fiek | VRYF £ oK 5%
AR % 7 fedL
PR3 R B PR | S ko~ |
G k€ g
BRAF e FE/% 20 ~40 |40~60 30~70
EAME | REF R R AR R H AR
RN e v B

R.T.: Room Temperature
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I HEFT > Nw g A *

3.61 BAFREZ AL

s R 4 (LLW) & % & ¢ % (packaging)fs = i@

SAE e FE D F R R AT 4§ BREHA D # (~90% )
A
)

L AERR X m/i i £ X o

T3 ELRP st mF o sk RS (ILW) = %
R AR TR R o AFRATET B NP R IR e 3

( Waste Isolation Pilot Plant » WIPP ) H % & 3= 5 pvi3 B ¥ ad® i -
g LW &5 4p st R aags g4 (TRU) - - & B RE
P AR RS Al 7 B R SR LW R A
B ) R el g kel ILW fo HLW i 9% PR B0 B 5 8 B 7o 40
Wrm s E 3 A R RE SRR F S BT RS G B F

%

&

2
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6 Bl 2

Option

Suitable waste

types

Examples

Near-surface disposal

at ground level, or in

caverns below ground

LLW and short-

Implemented for LLW in
many countries, including
Czech Republic, Finland,
France, Japan,

Netherlands, Spain,

level (at depths of tens ved ILW Sweden, UK, and USA.
of meters) Implemented in Finland
and Sweden for LLW and
short-lived ILW.
Most countries have
investigated deep
geological disposal and it
is official policy in several
Deep-geological countries.
disposal Long-lived Implemented in the USA
(at depths between
ILW and HLW for defence-related

250m and 1000m for
mined repositories, or
2000m to 5000m for

boreholes)

(including used
fuel)

transuranic waste at

WIPP.

Preferred sites selected in
France, Sweden, Finland,
and the USA

Geological repository site

selection process
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_ Suitable waste
Option Examples

types

commenced in the UK and

Canada.

R AAE RGP B S MREEY > 2P s g2
# & - =3 Cumbria #% Drigg s LLW p¥33 B d % W% ",ﬁ% f;? B (d
ERHRZEMETRAHE LD BF A P § 1 4 M
& ¥17 - El Cabril LLW fr ILW g% % *% ¢ ENRESA 5% o
% M - ANDRA &% 2 i Centre de 'Aube % Morvilliers °
%4 - d SKBi# 4 11 Forsmark 7 SFR °
% - Olkiluoto {v Loviisa > ¢ TVO 4= Fortum 5§ -

B B 27 - Ozersk > Tomsk > Novouralsk > Sosnovy Bor » ¢ NO RAO
%’ o
8 ® - 4 KORAD 5% ¢ Wolseong ©

Pk B ORPRETS US P Y Rk S RS Bl
il N o

(W -7 B LLW 2 : New Castle County ¥ % *4iT ¢ Texas
Compact Waste Facility (CWF) X * > d Waste Control
Specialists 5§ ; Barnwell > South Carolina; Clive > Oak ridge
Utah state » State of Tennessee - > 3%+d Energy Solution Inc.;{-
Washington 7 Richland » ¢ ECOL-US Ecology, Inc. %5 % °

31



3.62 BRI BEEH
L HRR TR RS AR TEFESAAD S
W UFER G R YA R ORRT X 2pFE T A R

Fo? PRFHFREEL A ILW fe HLW> & 42k f 7 el ehpr 2o

3.63 v 4

F R apF e o £ % 43 2@ 8 P73 K % (CLAB,
central interim storage facility for spent nuclear fuel) % & ¥ 3% 5 chp7 13
P BIFEET-12K o m RS e R EF SR e g
£94txt-Ho SRR d Y I B BUS 0 HR

P R A Bdn SR WA R ER S Y ARE 0 F
PTG g AT MR A e AR RPN i @ D
S

@a%%ﬁvo&%%&&m%@ﬁﬁﬁﬁﬁmﬁ@é%ﬂ?ﬁgﬁ
FRAR @i ik BEE R O FR A Rt E i
g o RT a A- BRRIAAHE S RIEAET A E
A TV - spai e
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3.6.5 % # it B FL4E (multi-purpose canisters, MPC)
maten s #a gotsE (MPC) » fz @ % 4 (DPC) - = B A
HE O S E 89 BA GO MY e ¥ NEE T
for B B Bl o MPC g% g Fenvh & sEph -4 ot e g
A R e ERFrETE o & B MPC Y 13mm R iR 4
RV I o LT SN R AR o ey SRR EA SR
% i 45 kKW s jr o MPC & 4 fR2Echeh 38 4 > — 5 MPC
FET AP e R iR Bt T P o B LR R
(double-walled container, DWC) » = B 5 4 § - — £ MPC 4c ¢
TR Eiﬂfj‘u‘/‘ MEZ AR T o

Holtec’s s MPC ¢ 7 — & * »> BWR %4168 ¥ = m’»’Lr}i?f ’

S B2 H AR R B » A B 2 PWR 2432 B Aing ik

BUc B E o 2 B4 ¢ F e jzeh Metamic-HT %4 & fo 8 4

vl > T B AR R Gz & B S o 2013 &0 &

Holtec’s B 5 F R v g su Wl 7 £ 5 A0l iR b 30 = < e REag
(DWC)
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B % ¥ MPC i 43 % 4 37 % PWR & 87-89 BWR %l it o H
S A K 5 12 B PWR & 32 3 BWR %l o — 5 4 i PWR /
9 1 BWR o] A gl 4 » 7 0w B ROR 8 K~ IR E R o
P 3 L (Areva) — ~ AE4 EE ¥ F 43 21 B PWR £ 44 i3 BWR

NN A |
sl e it o

i8] 3 Holtec’s MPC(from:http://www.holtecasia.com/products-nuclear-

waste-management-dry-fuel-systems-mpc.html)

3.6.6 E*ﬁ%f;%ﬁ‘fr',fi %
RT3 0 & B MPC 3043 K il b PR3 b e d R D e
WElE P RN BT R E ARG RN 6F BELF B

T 3
SRS Ar s R T R E e b T A T NG BT TR o

hﬂ(\, F_L

-
et

PRI AMY > T REREDRE I PR RN 0 #
B e 1@ 3% 3K 40 - MPC S5 200 B 82 | p7og Hosl - I3 * chHoltec
B fl 5 HI-TRACA -
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k.

Holtec HI-STORM 100 & - f&fb= 345 & F i3 ¥ F & f&
AR R PRI 4 MPC 2 B YRR B ol vt @
Fo T 16SHRchh e E AN § 65 D0 TR B o b ks
W2F S ERPIT R o ¥ T ETG kS E A5 HI-STORM 100U » @  4F
3¢¢11%_Holtec e HI-STORM UMAX B 7% & 580 3% s 5ie &% R
BT Rt E > 72k 5378 & B e HI-STORECIS 2% % ¢ * - HI-
STORM UMAX #-ph & # 24l eid b 238 4 B AL fe 5 F F R

R ERTEBEFGNR T PR REAAUHDE o AR

Fok I kA E P 5 X e NUHOMS HSM-H & 3t 0 2 B 7 B
967 - ISFSI ¥ 3 20 5% o % Gyl it 15 T 507 44
SichTik ey > R RR T BEEA R T B I < AR T T O #
BateneE 224K & 53K o Areva ¥ fLigd b - kg {4 TR
Pk o Fl BEV L S RS R By BRG EER
> 4 (1500 Gal) fodbtit o & BAKEE AT 77 7 5 3 32-37
i PWR %4l 2 % & 61-69 B BWR 2% o @ 7] 3 2+ 3] & 2020 & 2.
NUHOMS i 2 WL @EE > FREUVRIE - B ¥ 3035 B
Fleug iz g 4g o NUHOMS KT pr ™ M3 & AR Rt > o
Areva NUHOMS 4 ¥ 2 H @ 4p % » 4r Hotelec -k T p¥ 7% % %t o

it W e Gesellschaft fiir Nuklear-Service mbH (GNS)#% = *+1977>
fd Wpshe BT 27t AL B IFEFAEEH 4 1
Al kR o A &34 CASTOR 45 » AWM * A2
i 1000 1 » * ¥ % 3 pr Popl e HLW 2 38 i o i pr iy o g 4a 4 48
B2 B 2 LFAd Ry mad rp R SR &
* & FF 4P o GNS e CONSTOR 48 £ 07 0 2 a4 5 7
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http://www.gns.de/language=en/23341/casks
http://terms.naer.edu.tw/detail/1608525/?index=1

~ gk 49 HI-STORM FW £ 5 3 34wk # (L2 Gal)shi -k 7 R
BPF G R o TP X 37 B PWR &% > & 89 % BWR &t » & 31
% VVER-1000 ‘i » &~ # § §* 46 kW - HI-STORM 190 £_HI-
STORM FW 1 VVER K & o iBd 485 ¥ k8 pdbsk 2 el 5 B

A % K EDF Energy %% 3* 5 HI-STORM MIC (4g ~ %4 4 ) H_
- BATeX AR EE 0 £ 100 £ e HR TR Y K MPCo

o B ol 0 K A BOHHE S 2 P ke 3 £ R (ISFSID) »

WA e PpFs > ERMOF = A2 - o FRRE SRR

LY FEA T O ILW A HLW 7 i § & R L P-4 E 3 pF 5
PAE > @ HpFr s TRV o 2 BARUEL TR LK BepEars ot o

FOPT RO A E Rk e 3 FIPRR G b s g R
2015 #4236 6 mF ~ o FFH I 2020 & B3R 4 ] 10 RE 01 o

- ERFo SRR L I B RR &S e d
SO LLW B 3¢ HppF s lg_’g: * F 8 LLW & § B 238 7}

TE A2 BB s (R G BYITE A RLE hIRA ) o

3.6.7 &% ¢ hHISFSI : 34

75 FFE RS P T ARG b2 P R
B (ISFSI)- &2 W - A& s "4 417 — B~ 4]0 ISFSI» & * fr 3
I INUHOMS i 527 rE 5 4 e * w208 22016 & 4 7 fpofl 4 52
RS Y G RGAEFVE R G B BB 2 Pty R
¥ - B#H Dok w375 @ B Y0 Eddy Lea Energy Alliance =0 HI-
STORE # ¢ s pr3k % (CIS) = > &d~ % £ 3 10,000 p¥ % 48 4
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120,000 ¥ * %4 > k3 9 15 2°F « HI-STORE CIS 2 i¢ * 37 ¢
e w2017 20 e

3.6.8 f# F LLW ¥ = &

1959 & 1k > FRPELNGF 100 =k hLLW > # % 1
LLWR(Low Level Waste Repository) - # 3 1995 & » § ~ -+ @5’ =3
G G R  FF N o Ao LLW 2R 5B 5
P g R AWM e BEAY o P AR B E 2000
MRIE G R RTRBRR BRI R AR EY ofinE
FR OB RIS HRH BRR R S B2 LLWR SR 3 AREP AT Y o
iz4 Rk o e A A7 4:F 10,000 B & K4e 0 LLW &% e B 7

A A g LLW g 2 vﬁzﬂz;:é,f,t}_,
i@ wz o 4 A Dounreay L% 34 § = 2 miiﬁfr}}%}ﬁ#ﬂ
L

P LB AP IETALE F Y - TRE AT K Bt E TR
b‘%ﬁ?%%‘rﬁvLLW/%@;‘i?{*?’—%?b# R P S ARE S
1o

W 4 =& & LLW containers at the Low Level Waste Repository in Cumbria
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http://ukinventory.nda.gov.uk/wp-content/uploads/sites/18/2014/01/containers2.jpg
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51 F% R+t B § % 21k% (The IAEA safety standards)

R ORRER S E LR IABAS AR £ AL §
Z_ % > % % (IAEA Safety Standards Predisposal Management of

i

Radioactive Waste, General Safety Requirements Part 5)* - 345K %
FRE A ERRTFZEDORT AERF LR § B LS FEE
b FEREEIZERCHLGEMAEZ Arlea® 2RE PRI
* g R A o JAEA ch% 2 R4 AR A E AT B 3 41 o
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1.  WS-G-2.3, Regulatory Control of Radioactive Discharges to the
Environment, Supersedes Safety Series No. 77, 2000

2.  WS-G-2.5, Predisposal Management of Low and Intermediate
Level Radioactive Waste, 2003

3. WS-G-2.6, Predisposal Management of High Level Radioactive
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Waste, 2003

4.  WS-G-2.7, Management of Waste from the Use of Radioactive
Materials in Medicine, Industry, Research, Agriculture and

Education, 2005
5. WS-G-6.1, Storage of Radioactive Waste, 2006
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47 TE MR P Rl D ? 12 eh % 2L(Elements of Predisposal
Management of Radioactive Waste)
4.1.14p 3 i3 M 7 (Interdependencies)
4.1.27 3 57 B+ i* (WASTE MINIMISATION)
4.1.3% 3 4~ %~ 5 (Waste Characterization)
4.1.47 3 ¥ 2 (Waste Processing)
4157 % ¥ P77 (Waste Storage)

4.1.6%c 5+ A ) 7 % ¥ c0& F(Acceptance Criteria for
Radioactive Waste Disposal)

76



532 X 2%PIp FHE

RN P REMFEEL 2ERN DM A2 T ER P
RS A R AR B R A ke T

s >

¥ 1 ¥
Az g 2 EPEFg FHE B P DI TEEEP
HF de™

5.3.2.1 #R @4

1.3 B &0

SNESEF S VIR LU R Yot e T R el
FIRE RRFA ML L ARELG 3 AIRE S ok ek @
FIZIed &% B it B P i &R o/ Ak o

-

A 2 ERPP DR T F S f 2 A o Eats
B i g F A A6 % R R

“F FEPER BB REEE Y SRR e E LA

TR & 2R AoAE > M ERFF Y T 2ok o

A% 2y Y NG LAGRIa B LG ik R it
R e
1.4 #

e NER|E TSP AR PR I 4

® Riflhie fTenE i bt kA AR Fh o KT
SRR S R S L R e S R

O TR pF Uy MBI A R S oRF R D MOT B ME B S R P
i E Sk FIER

77



RS LR Rl i Rt R S L e
FHF A B {r% 24 % (ARPANSA2005) "endh e fodh 4= 4c 1 &
B AAF ot R ek (TR R 4 e g T2

BAP AT I RS F I G SRR S
A RTPT T RN 8 Rl Frail o TR R R 2R M wh
BeR e R AR o w%@"?ﬁ"'j YRR RIE 0 R 0 B e
7 “,ﬁ?fx v BTF i?%@ﬁs:]m;ééé,"li FRARM AR o oA P
LT AR BRI A KEAF K e H It s Keh? BB
T e REEAFE 2L 2N %.’mﬁi;‘i—éi °

Je BB fe B it e EnB % PRI EREFERIYF P ERRF
AT R EREE BRAPF T I Ft o A% 2§
R 2 B AR P8 el > ol * B P Pl FRR
- g e e E o B RS AR S G R AT 2 E g%
WATE G oK E Al hE RV AR I I s R BT G Rl
7 (“BRAEL R § 19927) (U158 G B TR ¥R

T MR RS R R P b B T i R LR o B
W L A e kAL D 0 ACE 2R R o

15 %

B E TR A ) G 2 gk AT AR A 4 0 Mg L i o2
AL Fo'ti Gt d? 3o Fvhgn ik -

5322 BRR P a2 §RE LS

¥4 F AP ARE S P HE % (Elements of
Predisposal Management of Radioactive Waste) > #% | B 3 + aJ® 2

78



T Ap & B AT
4.1 48 3 i 73 M % (Interdependencies)

*IE’TF}%@*’”?WQ..#& 27 /:% P dp s g Bl AR
BIFs B e R P E s BRI K G LEEAS % R
P P RO B R B K BHBET A oA T &4 oh
ﬁﬁ@ﬁ@ﬂ%%%ﬁﬁﬁ{ﬁ%@%ﬂ\ﬁ bR B AL R

3 e F

'ft'ﬁnflj ¥ o

CEE TR L £2 LN SLEET E RN T R RS

42 B B 1

/% b R P B R T S R s e s
B A 2 o @ R s eniE 'frxf IR B il o ) B chA
ARE T A o R ] R R P R fors i
BE2Z BT o Ad BRI DTG ERE BERLZDEFTRE
TEE R G E o R RS AR e LT LSRR
AR TR P RS c BRITER A G TR N E N
RN S F R V- Fu

BU B R P e E R D RER A 4 st R ol E o R
KES Ik S SR I ER

79



® ardla ¥ 7 REESOTRB IR A 0 A R

GRS R Sk Rk ST L L

® LA REA AR (Pdek X R Do PR
Bed oo e BB By PEAR P BE 2T Mokt

:z‘_
A RERIRAE MUR R RAL ) ek AR AT IR T AT
K

® HAIMPRERFHIL 5mﬁ%r%ﬁ%éﬁﬁ$ﬁ
Mo ARSI AR P AIEHI R E S AL T S R

MR R A

s>

O RPIEB Ao R F JITA R P UF| KRS RR
2 Je AN

® HAFIfrHPEFEN > FER KA RD P OE
%ﬁ'dfﬁéﬁﬁ:ﬁ%%#ﬁr

® vl ?‘}iiﬂﬁéiﬁﬁiﬁﬁn%ﬁiv}ﬁiﬁ%ﬁﬁo

°® ?J'l‘j?c%'f\?ET”' F‘:'. P (6 - u’l‘) m‘%;g_&,j-]"}%-r‘;fél—g 4&7‘1

B 0 B EIRSHIEA 5 A R i TR R M
2 (ARPANSA2004) s d 1R o

A3 BAF LN

R A RIS B D IR R R LRGP $ e
BB E I B AR S 8RR RIS R R b
R -

Bd R4 R o R F o g PR &

80



Belt 10 H IR EH T o 2 AT AT R R i U AR
“ﬁé%ﬁﬁﬁwﬁ%’%*‘“ﬁ@#% ?%ﬂ 2
B

%ﬁ%&ﬁ%ﬁ%ﬁ&g Wf’ﬂ SREAE R BRI
Ppix b o 12 s lLﬁfriz}P‘a]ﬁL (A
1}27;1[7% -f‘ﬂp }%\:ﬁ)#\? ﬁ‘bz}\}a’fmal/’%lg?jﬂ"’ 4@}%(\—:\{)
f B AR AR BT o BRI R AR A L2 B R
® LEHAFloETELRYHKE (el R L 53 £
£-60) ;

@ LFEWAZiE 6 ERA R 40 e L FH MR (& 4548
137 > X %8 30.1 #& > 44-90 X % #y 28.8 & );

® LEHiE40 iEhRLERHHH
ﬁﬁmwp@%;ﬁ@ﬁy¢9@,w%mﬁﬁBWﬁﬁﬁ
risaw By Pife o B B AR T T B FlF e 4

® 5N FME o ¥ Ao AR I Y H el

o %

o

G

AN}

® FRHFNI VT REE

® L2

® FHEAHETLARITL S

® AL R ILHEFRAHB B OHR e
® G RAARFH P S

® CIRAMTFEATEIT
@ FiAMT 4

81



ok AR P LB R P RN BRI F 0 R A
ﬂ%ﬁ%ﬁﬁﬁﬁﬁﬁg TR Je oo PRA TR R B E oo

Yo% T LA E R R ER T RSP R s O R 7
5173 P 47 (ARPANSA2004) © 7| ch3p 'L R » Plk 26 ¢ & 4
- LREAPT R 2 AR Y o fF A R A R
ERLBEAOTRD LT FRHEOR Rk Y LA I TS
Ed )a S TPl E R B PT UEHES E ? ’bﬁﬁi;;;@ P 4
AF AL -

4.4 B R P R

R PR A R 2 B

TEJE SRR P AL Rz e & 0T T o o A g
PG

B2 g b BRI H & 2R SR rdT
= B P ARE R MR s % folm & hgi o

B o2 A &7 il @]’ETI?”}‘-‘/E@ R foe K
B

e e BER R LS B R P S AMAR PN RS
PR A EY O UESREREN S K
B B AL i PRSI bl R R b

ﬁi*%ﬁ%ﬁﬁﬁxk’ﬂiié%W'?ﬂﬁoﬂ”’*&ﬁ
Bz BEERT O AR B L T TR R g T s

BT ASEIC R K B 0 B RTE RS ¢ K
ERAE A ST SV {@iﬁ@*g%;gﬁpm I P 1

F_*

& i oy
TR

-2

e

_Y_.

JJR R B e B AR A ¢ FEIT RS R R Fohit

82



MEERERT > U MERRE  AF IR E
YRS R R b it B R R

FRRR A EBeh L LT F T
® & RATEEIEA
® TP PB{IERSA
® HiEHALR Y ehp b

'z

N R enim

[
oy
i

I

¢

® &bt o o/ AL S
® AR 2 H R

AU BRI SRR R T A e
2 AL

P
e
Bl

[
Ny

FREERP KR aBEHE (¢ F HGIVIHEE R

EIIDECIE

3‘3%3

® I WBERNELFD aFHMIER,
® it A A SR (<100 MBq) frf M A kiR,
*cbtE % A SR (> 100 MBq) |

S
® FHIFFREDL -

83



54 FREEDENSFFEL 2ER T

BRI el B RERAP g E A a2 RS
Predisposal Management of Low and Intermediate Level Radioactive
Waste, Aerb Safety Guide No. AERB/NRF/SG/RW-2, Atomic Energy
Regulatory Board Mumbai-400 094, India, 2007 » & $-R[ ¥ > ¥+ & f
kAR P R A LR o

541 HBIp %

Er & >t 1962 # 3% K Atomic Energy Regulatory Board (AERB)12 3%
B 2Rk A 2 2 Qlfed 2 RF LR S PR R
Btk ol B e 2RI ol S0 s ol b 3T
BT ok T8 Lo NBEXHDORFL X2 X 2EMF
w2 ﬁﬁé FrHEIIFERDFE I E X 2P IR E R B
F M BHTF A 0 2007 £ E 2 A /P st

|
Ty
TN
-n\
55
‘E

¥ 4% 2R Rl W ¢ 12 (Predisposal Management of Liquid

% 5% FEARP X ¢ T (Predisposal Management of Solid
Waste)

% 6 & F AR Al w g2 (Predisposal Management of

Gaseous Waste)

% 7% *x&% > (Radiological Safety)

84



F4AF o B9 APRERY 360 F HRFLAT

542 R ¥ IRz ¥ RE B

R MAE T RRFFEE 2ERY %1 E 30 $k
ﬁj{dﬁ?ﬁﬂ%#gr&g? ‘Q%F’A\FVIJf&L 4_61‘;‘6%—%‘;&‘/‘3#@—2%

TR R A E 2 F I ke T
X B drens 35 % k| i (Waste Characterization and
Minimization)
3.1 - 4 & K

4 g

PR/ RS R AL R A FURD IR

& if e (7 2 RSB R P B 1 o
3.2 bt A A
50 A LILW ehie¥ 5 F 32 > Flpt 2 58 4 & dha

T, P A AT QLA HERDNF PR~ LE 2 i*""t}_?r
AT o BRI E R B g eh 2

kAETH TR o 7 ;ﬁgl P T2 BB B BOTEAT
V)RR R BT X o

3.2.1 %
94‘?1‘“’%*““* PR N I SR g,]&‘?ﬁ»j\jﬁ T %""7:3«?
(a) i T

® ity i

85



® L3

® PRERZER

® i sRMmRzHEE
(b) #32/i & |45

# MR

® pHiE

o mr

[ %ﬁﬁ

® &% 1 F 4 (Total dissolved solids, TDS)
o gAML

® BOD

® COD

® T AN
® FEiE
® AR
e i

® | oM

® it ALE A AS

° mirmM

86



& ‘EF i H
() 2 H 5

¢ i3

33 EH A0

3.4 i RPN g,

35 F hkend A ITRA,

3.6 UHEEL ST KD D F
37 #H i;, il (T fe AR B
3.8 FL ok suebm;

3.9 wdir BArK & 5 4,
3.10 ' i3 4L A shoeif i

311 £ i et B

3.12 s g

3.13 it piE frAR

3.14 fx e st Fo o8 #e
3.15 % iR 2 4F PR LS

3.16 B ¥ o fI* AR

317 APz R~ A2 -

FA4% REEAFREDER
4.1 - B & F

87



LR SR EECE S N T
(8) % % Amrc i iie B e % %

(b) 27 aikiEirz 7 @& (ILWIRR) ¥ g #E & 5 5k
B R 4 0 139 AERB % > ¥ 7] ¥ 1= [4. Atomic Energy
Regulatory Board, Safety Guide on ‘Predisposal Management of
High Level Radioactive Waste’, AERB/NRF/SG/RW-3 (2007).]

(€) BAk i enge B frfR foa Ao s A R b i -
42 APt ~ 2473 BT 3
RSP RA DR APICR/BTE AAKE DR LR D
e r Gt R A
43 Frh Fa 5
4.4 F R bR E E
45 R 5B E iz
4.6 B R 4 AT F
4.7 B $ L
4.8 FE ¥ %E R
4.9 BR BRI/

¥ 5% HERRNP &E» F = (Predisposal Management of Solid
Waste)

5.0 - AL

ﬁ’?ﬁ}%ﬁﬁl‘j’% ‘E_BIJET‘J? /H‘&Aﬁ VI{E;\A,\LK\F!\)iT\i" %’%;
iR L F P L AR P T A AR P TR iR

88



zg- °
52 BRI E R ITE
5.21 B ferfc B pr sy f R F R EH TR ET K
(a) &:}Mﬁ;ﬁ:% el ~ A HE PSS

(b) & A5 % s i o A ScAo AT

(€) tiE- HATE T RITR G T 0 L LA F R R
B

(d) BRI GFBHRAREFE O BRAY 2 FAE
ER P

(€) R &2 b R 2LiEiE

5.3 B3 dr e R A g

530 AR B RATHA T B e f L snd 6 AR F A L
R O S RN PN S SR g
W R JL e AR B 4o T

(8) TRAEDFAR o AP ERREE R

g oAE Y
(b) ¥ READF 4oWRPVC L E 0 B F ERE i
B

€ £BAH - bldck BAF BP0 F B BRRE 0 1

B 2 Be R A
(d) e RHFAR el o 2 EfBE LS 1

==
g

(€) JAra HEI;

89



() BEAA R ERE > FRERCFRILFE R W
Je SR ST AR TR R IR R SR o AT g A fr & A R
SR #-H i élﬁ'ifx;

(@) T FOREAMR - T Rl 2 W HE RS G PR

g -

(h) #HREulaBIF o o PfEhId o ¢ HICERDIF
SR L -

532 AR Ry AERB % > ® A] [6. Atomic Energy
Regulatory Board, Safety Guide on ‘Classification of Radioactive
Waste’ AERB/NRF/SG/RW-1 (under preparation).] » i 2 & 47 e/’
Ko 0 A1 e o

5.4 B iniBix 2 KR

5.4.1 BB 4 c3E %
542 B3 0k Bl
5.5 fx ) 4 el (v 2 A
551 Fivfe /¥
AP PEAE R AR S P ADEYFRE o AILER
PR R AR RF SR ARSER K ¢ AL
BRI BRI BB G
(@ R*EJFAOFR/ AL FERDFREERRS L DL
i<
(b) tw R Y BB A AAIL ] 1 R G RR A L
+ .
P

€ HEFTHFoP A SLTHAMADF R * S kit

90



552 FRARR & L

15 FIM A 3 f o b i fode LY B R BT 06
(a) % ~Fp) =2 o blde Bl foBR Y ;
(b) # i
(c) B s 32 doig i fophif (v o

553 % 75 % FMAERD P ST fopTr

56 BR 3 4 B ¢ EB/F T

561 FAL AN AR B AR R A £ A EH D e

el e
i e
(a) BARFFALLA TRt  RE2 SHRALRESF Y
(b) 4e% @ B4 w4 Pl PO G R D 1 — RenE 3%k
12 o g fo E R e R P MO P A

(c) s Rt pet L2 HEEY -

STRAY K

F6F AREDPFHERFPIR
6.1 — 4

6.2 s btit § WA R P4 A
6.3 F HWAR I L

6.4 FfFMAERFFRER

91



6.5 ¢t f# (Effluent Release )

6.6 & & % ‘@£ (Inspection and Maintenance )

SSIAEA %o AR FAE P FRE 25002 F 2000 % 2
) 3637

The Safety Case and Safety Assessment for the Predisposal
Management of Radioactive Waste, General Safety Guide, No. GSG-3,
2013 ¥ b M AR RN P B Fen® 2R E & LR A X >
Rl viTi ARG EARAZEE 2F TR o

Bl AR FEEX 2RP2 X 2R % > E ] (GSG3)

¥»1x @4

1. # 7

2. P

3. #H

4. FHE
F2F el T RS PR Lehk 2 b
$3F A EPZ R R
FA4% e RS E RS EEE 2R
$5% % 23n
563 B

92



Y
il

CRENEE NS RN £

o
el

F LR
552 B3+ ELASTE 2
GSG-3 2 & chp cPRFFFI 2 B & 2306 i R ARAT 80

Ll s i 2 Fma- SRR E22 A 2% 2R
T RE AR ER P T AL E R RE 2 b L LR i

ﬁja:‘g }_»gﬂl{—é, o

12% 256 8 A8 > H Frcfrd MhFEER L F AT
Pip M RE R BT 2 E T F RSl B g r

2R ER % A e (T R G S A e foird & 2 e
g

PAem F k@ B Rk S E e Ap b cip b 1 7o %
e
P

2EGER BIINL > d KIIEL 2 T 4g 5

\ﬂ-\*\

B E R B ek w R BT AL R G2 g
B ok GIEE > T T L I fER G R AR Al F R
T'ff?ﬂﬁmk/%]}b/«l AR %-}'J’ff'#f'?&g—?ﬁ;iféj%;ﬁﬂgi
PIrHF T REOAHIZ LRI s PREFR SN SR DT ED
TR T el FiE a0 B F 0 K e ik - & 2
EREL HEG U 0 EEHENA R R BB F RS
S PE >Min o

¥
#af§§41wow4’%ﬁ%?m&w AR
v

BB BRBAERL - TR A b H B R % T
BIHERSA TR - BN adm A ak%wox 2%k

93



e e SRR R B A R R R 2R R F
WA RS B (4o o A BT ugf )e Erip
{ﬁ’%ﬂéﬁﬁﬁgﬁﬂww*yggm%gﬁgﬁ,h%&
DFFf o AU 2dp e VY 2R A 2o frou A g e
TR W A B N B P - B r Y R

B ecrdR 24 3 % - k7% o

P 0

L42% 2dpaehp L0 RNERLT 2FEORFF L
ii?%ﬁA%%ﬁiﬁwhﬁgﬂmﬁyﬁé%@ﬁhﬁ
PP T 3R T BB T AL R OER e E T R W E
ifﬁ%},ﬁ‘}éiﬁ’i;&fﬁ-ﬁﬁ 27 il e 5‘%)«&1&1‘?

R o

H
ol

&
2%
ik
*zm
g
F_&
To
\mg
&>
(i}
ﬂ;:
1=’3

B R HNE R AR

94



I

T F st R P g Reniry B3 e FEH el (0
e JBAe B it @ ) P e @ gy o A EE T RO R B o
AR ER ST Y Y BT L R A L A )

+8 %”} SO 1[4@%7}%7*” PR P R JR I (T 3

- PROE AR o E A R
- ;gw%;:é,j—.t}_ﬁﬁ_é_%&%f, a1 B AT Aok T
- e F R AR KR e s R R,

- AR

~x En %E"J m“% T#'lir"f

/’S}:zig: ’%;C.E;‘J‘T’:"%\:Ep ;t = vgi—%'i}%/“ﬁ?g’gﬁﬁﬁioﬁ
3ERHEABEF X >R HFERE DL
IR H WP AR Ko

L
fd
TE R GHEL o KT >R

gl

blefie & ~ B iE i Al K%
ol (et 4 O HE 2R RodT A $ 5]
G RS TR - A CEER R O S E S O



Pro B % o GBAEY SR b BT R foid th o 30 L 8

WO SRR R R 2 e ko R YRR R

R E e § 6 FHBH AR E T 2 F O NRPL Y
1

MR RN 3 SR - e

2
TR oS RET AT
AEX2EGIZ BRI cHEZRETEFFAFL RSN
I 2T EAE AR A

DB R AR AT B 6 ~ 9 Afor 0 H ¢ oA
R b e & RO 2 ER LR R TR A
FLEY i RS EENER

RV OUIT ARG F 2R R | ER A R E 2

>,+
=

96



Clearance/ discharge

Yes T

clearance/
discharge

ossible?*

Nol

Back to

Original

process step

FIG. IV-1. Overall process (asterisks indicate activities that necessitate further steps which have
decisions and safety assessments associated with them, as shown in Figs V-2 to IV-6 (see also

footnote 1 on p. 133)).
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QUESTIONNAIRE ON DECONTAMINATION PROCESSES
Filling Date:
Name of decontamination process:
Description of application
Objective of the application

When
Where
1. Field of application of the decontamination process for that specific application
1.1 Objectives of the decontamination process
Reduction of exposure
Waste recategorisation
1.2 Description of decontaminated material
Metallic Stainless steel
C-steel
Inconel
Zircaloy
Lead
Cu alloys

Non metal Brick
Concrete
Coatings
Plastics
Others

Typical values of quantity of material treated, (e.g., m3batch or m2for a
FSD (give values in m2Kkg, ...)

Amount: Surface m=2
Volume m3
Weight kg
Geometry: Answer YES if applicable
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Flat surface/walls
Tank

Pipe

Pump

Valve

Heat exchangers
Others

1.3 Type of equipment to be decontaminated Answer YES if applicable
1.3.1 Origin of equipment

Reactor type PWR
BWR
GCR
FBR
MTR
Candu
Pool reactors
Other s

Reprocessing Plant Indicate nature of fuel.
Indicate the type of process

Fuel Fabrication Answer YES if applicable
uo,
MOX
Metallic U
Others

U process facilities Answer YES if applicable
Mining & milling
Purif. & Conversion
Enrichment
Re-enrichment

Waste treatment facilities Give a short description of the facility
Type of waste treated
Activity level & type

Treatment type
Laboratories Give a short description
Radioisotope production facilities Give a short description
Weapons facilities (maintenance/dismantling) Give a short description
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1.3.2 Original use of equipment to be decontaminated
Give an indication on the source term, e.g. equipment used for mixed oxide fuel
fabrication.

Give an indication about the nature of the contamination source,
example: the equipment was contaminated by circulation of primary water or by
storage of solid waste

Answer YES if applicable and give an
indication of the contaminant nature
Solid handling
Liquid handling
Gas handling
Transport cask
Others
2. Process description
This chapter describes in detail the decontamination process used.
2.1 Type of decontamination process Answer YES if applicable.
Full System
Components In-situ After dismantling
Pools
Vessels
Pumps
Piping
Heat exchangers
Valves
Tools
Others
2.2 Decontamination principle Answer YES if applicable
Chemical process
Electrochemical process
Physical process
Combined process
Give the combination use

2.3 Description
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2.3.1 Chemical processes
Number of cycles
Number of steps/cycles
For each step, give the values of the following parameters and the nature of
products used
Step
Nature/conc. Chemicals
Temperature
Pressure
pH
Hydrodynamic parameters
Reynolds range
Duration
Volume/area ratio
Method of agitation
Ultrasonic
Others
2.3.2 Electrochemical process
Give the values of the parameters used for the process.
Make a table if there are several steps
Nature/conc. Electrolyte
Temperature
Pressure
pH Current density
Voltage
Polarization
Duration
Hydrodynamic parameters
Conductivity
Electrode materials
Others
2.3.3 Physical process
Principle of operation Describe the operating principle of the process.
Wet/dry
Additive Give the nature and quantity of additive used.
Nature
Quantity
Temperature
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Pressure
Hydrodynamic parameters
Duration
Others
2.3.4 Combined processes
Give the combination used and make the detailed description in the
appropriate part (e.g., physical process followed by chemical
decontamination).

2.4 Material compatibility Which materials are not compatible with the
decontamination process (e.g., gaskets who do not
resist to given chemicals)

Specific for Give a list of materials for which this process was
developed.

Incompatible with  Indicate the materials, equipment, gaskets which are
not compatible with the use of the decontamination
products.

Material

Equipment

Gaskets

Others

2.5 Services required for the application of the process
Answer YES if applicable and indicate for which purpose.
Electricity
Water
Steam
Compressed air
Hydraulics
Refrigeration
Preventilation/prefiltration
Ventilation
Gases
Video/audio communication
Others
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2.6 Precautions
Identify what are the precautions to be taken during the use of this process.
A list of safety terms are given - answer YES when applicable and explain
in a few words (e.g., chemicals are acids and oxidants corrosive and
dangerous for the skin).

Hydraulic precautions

Hazards
Chemical
Corrosive
Toxic
Liquids
Gases
Aerosols

Inert atmosphere (N2 and COy)

Fire hazards

Flammability

Explosion

Electric shock

Personnel protection equipment Indicate type of clothing

Physical precautions
(e.q., abrasive water jet)
Dust/aerosols
Drowning

Others

2.7 Operation
Indications on the decontamination operation: number and qualification of
personnel used.
Normal day operation or continuous operation.
Personnel
Indicate the number of personnel used with the respective qualifications;
The personnel is subdivided only in 3 categories defined in the footnote.
Personnel
Number
Qualification Technical Industrial worker General worker
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Key safety aspects Give a list of the main safety aspects of the process.

Key parameters

Give a list of the key parameters of the process (e.g., temperature and

chemical concentration).

Summary of the operating procedure

Note Technical

Industrial worker

Professional, e.g. engineer, supervisor.
Qualified trade man, e.g. welder, fitter,
electrician, lab. technician, plant
operator, radiation control, ...

General worker No specific qualification.

3. Description of the application

3.1 Preparatory work
Radiological inventory

Mock-up demonstration

Plant modifications

Predecontamination operations

Dismantling

Cutting

Entrance facility (air lock)
Ventilation

Off gases filtration

Others

How is the radiological inventory performed?

Describe the nature of the cold tests and of the
training. Cold testing

Training

Give a list of the modification necessary for the
use of the process.

Give a list of operations needed before starting
the decontamination operation itself. Example:
cutting of vessel by plasma arc torch in

pieces 50 x 50 cm. Describe the nature of the
operations.

3.2 Description of the decontamination system/equipment
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(Add a schematic diagram if appropriate)
3.3 Consumables
Indicate the type of consumables and the quantity used.
Are the consumables recycled or used once?
Additive

Pieces of equipment
Filters

lon exchangers
Others

3.4 Consumption of services specific for the process
Quantify the consumption of services directly connected to the
decontamination equipment (example: x kWh for an electrochemical
process).

Electricity
Water
Steam
Compressed air
N2
Refrigeration
Gases
Others
4. Expected results/recorded results
Measurement methods  Indicate the method used to characterize the contamination.
Sampling
Direct measurement
Instruments used Indicate the instruments used for the radiochemical
characterization.
Nature of Describe the nature of the contamination in detail.
contamination layer
Nuclide composition
Indicate the radiochemical nature of the contamination/give a list of the main
contaminants
Indicate the relative importance of the different type of isotopes taking gamma =
100.
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For example beta = 100 means activity level of beta emitters is equivalent to the

gamma.
List of isotopes Relative activity

Gamma 100

Beta

Alpha

Measurement of the decontamination efficiency

For each type of measurement, indicate the number of measurements/the area
measured/the method used.
Type of measurement Sampling  Direct measurement

Number of measurements

Area measured

Method used

(e.g. smear test)

Values measured Before After Dose reduction
Dose rate mSv/h

Range

Average

Specify the nature of the emitters (gamma, beta, alpha) measured.

Contamination levels cps/cm2 Before After Decontamination factor
Range
Average
Contamination levels Bg /cm2 Before After Decontamination factor
Range
Average
Contamination levels Bqg /g Before After Decontamination factor
Range
Average
Surface thickness removed pum or mg/cm?
Surface roughness
Removal rate (um/h or mg/cm?/h)
Radiation dose exposure
Give when available the radiation dose for the operators during the different
phases of the operation.
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The dose should be given for the different phases of the operation.

Give also when available the number of operators.

And the individual dose exposure for the critical group of operators (max. dose
mSv/man).

Collective personnel radiation dose
man.mSv  Number of Individual dose
operators  Range Max
mSv/man mSv/man

Preparation

Decontamination process

Post decontamination operations
Other operations

5. Waste treatment aspects

Waste treatment policy

Give a description of the waste treatment policy followed for this particular case,
including the conditioning and the disposal options

Waste quantities produced
The waste produced must be related to a given quantity treated. Specify the amoun
treated, e.g., m2decontaminated or weight of material treated.
For each type of waste produced, indicate the volume produced and the total activity.
Indicate also the conditioning method followed and the encapsulation method.
Encapsulation means production of the final waste form suitable for final disposal. A
list of conditioning and encapsulation methods are given in footnote. For solids, 4
main types were selected.
For liquids, the dry residue content is an important parameter to mention. For airborne
waste, give the treatment system used (see footnote) for the trapping of the activity.
The volume to indicate is the volume of secondary waste produced, e.g., the volume
of filters used ...
Type  Nature Volume Activity Condition. Encapsulation Waste
(m3 (Bq) Method Method Volume
(m3
Solid  Resins
Filters
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Liquid

Sludge
Protective
clothing
Others
Dry
residue

Airborne Nature Treatment Volume Condition

System Method
Gas
Liquid
Aerosols
Footnotes Examples

Conditioning methods

Concrete embedding

Storage in cast iron containers
Incineration

Embedding in polymers
Compaction

Embedding in bitumen
Drying

Vitrification

Others

Encapsulation = final waste form

400 I drum
200 I drum

1 m3concrete
metal canister
Others

Treatment systems for airborne Examples

Charcoal for liquids

HEPA for aerosols

Bag filters for dust

Wash column for noxious gases
Others
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6. Advantages/disadvantages/limitations
For this application, identify the advantages and disadvantages of this
process. Consider the aspects not only dealing with the decontamination
operation itself, but also the preparatory work and the post decontamination
operations. A list of aspects is given to guide you.

Aspects Advantages Disadvantages
Preparatory work
Decontamination operation Safety
aspects
Chemicals
Others
Post decontamination operations  Waste
Others
7. Costs

Recommendation: use the ECU currency.

Cost estimation at the date of filling in.

Otherwise note the reference date, e.g. the date of the operation.
All the costs are related to the particular application described.

Operating costs (man hours)

Consumables

Licensees’ costs

Services costs

Specific equipment

Products/reagents

Waste treatment

Waste disposal

Cost savings Savings due to the recategorisation of the waste for example.
Others

8. Experiences to date
Give a list of other applications of this process and specify at which scale they
were performed.
Lab scale

Pilot scale
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Industrial scale

9. Recommendation for areas requiring R & D

10. Availability
Suppliers of equipment/products

Manufacturers of equipment

11. References
Name and company of the author

List of publications

List of customers having used this process
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Abstract

The main purposes of this sub-project are fourfold:

. Collect information on techniques, safety regarding regulatory and reviewing
guidelines on the structural safety for onsite storage and treatment facilities of
low-level radioactive waste generated during plant decommissioning from

domestic and foreign resources.

. Collect information on techniques, safety regarding regulatory and reviewing
guidelines on the radiological safety for onsite storage and treatment facilities
of low-level radioactive waste generated during plant decommissioning from

domestic and foreign resources.

. Collect information on techniques, safety regarding regulatory and reviewing
guidelines on the important systems, equipment and components safety for
onsite storage and treatment facilities of low-level radioactive waste generated

during plant decommissioning from domestic and foreign resources.

. Make recommendations of safety regarding regulatory and reviewing
guidelines on storage and treatment facilities of low-level radioactive waste

generated during plant decommissioning to Taiwan regulatory sectors.

As a long-term sensitive and subtle complex deeply rooted in the public’s mind,

seeking ultimate disposal facilities for radioactive waste has become remotely

predictable for Taiwan government and TaiPower Company. An interim and

compromising proposal for an in-plant storage and treatment of the low-level

waste generated during plant decommissioning, including greater-than-class-C

(GTCC) waste, has been acknowledged by both government and utility. As a result,

this study will target on in-plant storage and treatment of low-level waste



generated during plant decommissioning including a consideration of arranging
GTCC waste located inside the same site to achieve an optimization in terms of
safety. In order for a safety operation during its 20 to 40 years lifetime, three key
issues will be focused on regarding evaluation schemes: (1) structural safety, (2)

radiological safety, and (3) important systems, equipment and components safety.

This study will focus on the proposal and safety analysis of additional onsite
treatment and storage facilities for the decommissioning low-level waste before
being transferred to the final disposal site. The key safety considerations of the
facilities include structural safety assessment, radiological safety assessment and
important systems, equipment and components safety assessment. Collect
information on techniques, safety regarding regulatory and reviewing guidelines
from domestic and foreign resources and propose the regulatory suggestions for

reviewing guidelines.

Keywords: Nuclear power plant, Decommission, Greater-than-class-C (GTCC)
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