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Feasibility Study on the Long-Term Dry Storage Policy
of the Spent Nuclear Fuel

Abstract

The spent nuclear fuel management is always an important issue of the
nuclear power industry. Long-term storage is a new topic of spent nuclear fuel
management. The researches on the technologies and regulatories are underway.
This feasibility study is a prestudy for the backup plan of the spent nuclear fuel
management.

The contents are a review of the international status of the long-term
storage of the spent nuclear fuel and the key issue analysis of the US NRC
assessment of the 40 year license renewal for the dry storage facility in a nuclear
power plant. Moreover, the characteristics of the spent nuclear fuels and dry
storage systems in both of Chinshan and Kuosheng nuclear power plants are
evaluated. The necessary technologies are pointed out for studying the feasibility
of 100 years long-term dry storage in Taiwan.

The results show that some issue should be addressed and solved on
regulatory, technical gaps, public acceptance, organization management and
financial resource. The long term dry storage in Taiwan is feasible according to

the present international experiences and development

Keywords: long-term dry storage, spent nuclear fuel, feasibility study.
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LR AR o L Ty ehi & 3% B3 i 4o ts (OECD » 2006)
Prgfp et E X HH R RR ST B R T 0 &1
A5 @A A &Sl P I o 3T E K R TR T R
XPF Rl A o et R BT I S s 3
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FifEAc ko RAEF - PRS- B RAFRTTRE LR

b R iz & B R v AR A AT

%’_#ﬁ*@ o fu F_pt— SH M F {5 K
AP BB R AREOFERREA > F A A REF RAY S s

PR A 8 T s

2.5 4 £ &

te £ AP R R 5 ACANDUR F s B 2 5 vk g S g
Pandafipr st BT RE P PRk Y o F P RN Rlp o AR
ks @ pE T E PI10E > 0t ME R A A > SR BEDICN P DT
BEE PR LA EF KRB AT TR EI2BF T F BRETA AL D
42,0007 * %+ Pl g 2ok g vy B¢ BT g g Yoo

e £ 5 T w53 282 (Nuclear Fuel Waste Act) » 2002 | TR
£ 2% 7 ¥4 (Nuclear Waste Management Organization - NWMO) f & {7 11 F =
B YRR B p S &k g 1 F(Kneen 5 2004) ¢

(1) &4 £ < ¥ 7 (Canadian Shield):& 7 /7 & & B el o

(2) ¥ fc T B bk 38 {7 48 3p 733 (reactor site extended storage) -

(3) & 7 ;% ¥ p¥ % (centralized extended storage) (# 7 # % &4 3 T % %5) o

@ 52007 4e £ ~ s iyl & 2y B g 72 (Adaptive Phased Management)
VLR BBl S P PR A2 % NWMO»r2010# 57 B 40 (7 5 4
fio® HreriE pka %5 2012~2018F i (7 F (THAA T (F F REA T e p T
B2 FEFHAE AR R) 2018& it F I E = F AR 0 B B KA
H-3p 33020352 & ;0 iE o (NWMO » 2010)

BE R4 £ % 0 AR ERBER S TRl P R REEED TR

EEEEY > Tl AR 4D ﬁé??—’ S R RLL WP 4o L



(D) atrm & RRaeFudppr s %
NWMO #++ & 45 a0 T B bk i 7 48 8 p7 0% e 3 4] 40 (NWMO >
20063) :

R BTG = T F A (T S it TRE S FE R AT BB ATERT 5 K
%ﬁﬁtwaﬂﬁﬁﬁiﬁﬁoﬂﬁﬁ&ﬁ?u G AP RITE AT G

=V R P og A fa (casks) ~ BT F & (vaults)ET i [F] A (Silos) & 7 B e 5N o
Pragekds Rk Y SRR B2 S AR W AMLT BERTT R
B, L& <ty 4 o 7 (Ontario Power Generation) B # chiz 38 pF 3 2 B » ¥ &
KA G v e ~ 6 E 75 96RCANDUE - priz s fais 18 0 €
ﬁNQﬁoﬁﬁﬁﬁﬁéz%m Gl ok c RS HEREY FE

Bs SRR R > N EF R E R L L g A pTa

T

> g
¥
-
o
44*

%% 4l & p % & Hydro Québec’s Gentillysz pw3k * #7 i€ * ¥

-

070 ARG Bt o MR BRI E TR 0 21T B AT F AR
TREFEHE AL P R U E60R K- 2 S TiE
2¢ (baskets) ¥ s A PFF R TR ET T o

Pl g PR ERIAREN TS S FHRRRD S s o 1 p &
R GET TSRS BT Fl A P ARITRE AR B o PN T

FOEROE A AR o F T 60% * iE P YR o AdgAlpT R A &

Atomic Energy of Canada Limited (AECL) p ## #7i& * &7 i

NWMOHF | ehpm 3 KW £ & 2 pRBF 40T !

e FFF#H#100£ o

o I w300F o

o U2 300£ o

o JFRE200E o
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o P¥ 3R %100 o

o JEIL %50E o

A2 E3004 ittt LR ERTES 0 LMY EP BB ERTE K o P
WMHPTF R RE PN .7;@31%],:% o

NWMORF] &t ic T B fihb 8 (7 8 3P p7is PpF AR > ARG - e # BT
RFP AR FPRR BT 4T

N

GEREBED G TLB o &
e En Pz (BEML)o

o HEEi (¥5&)-

o FiE{IF WRlikqT (40& 1)

o EWE R (A2iE508& 121) o

o R L FHI LR E(ALBES0E 11 ) o

NWMOZE & ft% it T Bihbie TP P73 enF * 0 ARG - e R

2

BB EEG TLB o 1300& - BHAEIE 9 Z 176/ TI257 R £ £ (2002

CTECHAg R = @ 322003 % % = erfE L R 23R 2 > E R EF* P 7 R
Mt FuEPF RS % ¢ 3511 = #(CTECH » 2003a) :

o FH 53 iEHF ¢ P77 (Casks in Storage Buildings » CSB) -

o 3 % # 3V F¥ 13 % (Surface Modular vault » SMV) ©

o 49t ¥RA¥® P73 (Casks in Shallow Trenches » CST) o

CSBSMV % ¥ % F 2% % » CST2RA 2% % i v RvERE -
CSBi fri # RO FIcN R ehut > A3 = G R F (P E 4 e 4

HH R OE REFP R R REFE

SMV3k 3+ = % BIRAIMATA 3 chd P PR E » et spr s 5 8
Az AP o SMVS X AT e %7 B3 PR P pF S 7 B AE R
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G BRI S o FHRSMV T R TG A
PR et i P VORISR S R R ATORT B Y o 2T E R R B E Y
RS R EE AT BR P B D F TR e -

CSTx = %P3 - 4mpr s b & T IRE Y npF i % (Storage
chambers)¥ o L7 ¢ HppF gk 2w ¥ 4 > B-ACSTRWEF A1 > B
B X P|CSTerpF i3 ¢ BT L PR3 cCST> & & it THRIRTG e P RFs:
BBk s iag MR o b 2T E A8 E 4 '&ﬂ&éi%@ﬁ%ﬁﬁ
F2 0 B R 4 B te BiF Tl BB M el o
Q)8 ¥ Nutdppriz > %

NWMO #3722 & ¢ ;N 2t 8 p7 75 ch4~ 5 2.4 47 (CTECH - 2003b
NWMO - 2006b) :

RPN BIG < AT A (T b T AR RFT R ) ens S B
— JRATER Y SURT R ROE R A N AL R S B H R ERR A E o Y Sy

WEF 3R R HPIRTHFER > L E F FirF PpE %mw%’ﬂ%%é?
Bete £ X 2RDF FPEF ALY I o B NI PTFFHET F R A £

2R H360F R FPF R FENT IZI28 K o B Y LI TR0
SR AP

o« BEYEPIRHT rPFREE

o RTFEETE Y EP R E R A
o FITET EPE BRI S e E i

e

o HRELETIET LT EPS YOR SR kR R B
ﬁwﬁ e 5 B Wﬁiﬁm%&ﬁﬁ ﬁﬁ%o
%y CTECHEE F® = 7 302003F %+ i A K- 4F 2 » E Ry enf @ 2

>

¥

HEHPFFRE T R FE T e M
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e HEHEPpFF EE AL P P73 (Casks and Vaults in Storage
Buildings - CVSB) -

o ¥ % i ;% p¥5 % (Surface Modular Vault » SMV) -

o Ei¥rpriz 0 ¥E ¢ Pz (Casks and Vaults in Shallow Trenches -
CST) -

o E > # T ruig ¢ pF 5 (Casks in Rock Caverns » CRC) -

CVSBESMV : & £3%% ; CST 3 £ T3k ; CRCR] + & =3t T502

< o

¥
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- 12

CVSBK = & a TRILFTIZIT 340 X3 > % £ 7

B WREHREYRTE OERIE P H o wARE F o CVSBR P HRE e
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2 )
13 =

®2.5-1% [/]2.5-2 -

®2.5-3% §]2.5-4 -
CSTH > % R4 by b 2 THREY GpF 3 3P cFY Hpr
TR R gk BACSTRWE g (8 B HFXF|ICSTepr iz 3 7 i
FEHPFEF oCST % 2 ¥4 TRRTF e 3 PF i SR Mo MRt >
DIRITE A (A EIT By 5 5@@ﬁ%ﬁﬁﬁ’%ﬁ%&@%ﬁﬂaﬁ
v % B o CSTH LA 4-Bl2.5-52 §]2.5-6 -
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¢ Bgd AP E|R TR PR o B Y KPR R A B

LR (7 4 47 o CRCZK 252 4 4o B 2.5-7% §]2.5-8 -

BY NEWRETF R ER B EIRBZE SR T

P77 3 $8100# o
el o2 300# o
wrilyz 28 300F o
HiE 200 o

RT3 > 50 & o
Fed2 Ry % 30# o

©E 3004 itery m P EATER > XA FP PR E AT K

AR T S R RS R LR R SR

IPRF= 5 ey

3t ehfs 2 i (H12.5-9) -

BP Nl pr A AR AR (TR EET 40T

Eap g (10# 0 1) -

Kz (910#)-

PP YR (404 121 ) .

£ ¥ TRl (A24850# 1 ) o

ZRF G B EP S R E K (250 11 ) -

A 2
e

2

»’LJ

B fuppraenif o p ot o RATER RT3 %5 TA R o 300E -

B AR5 9 F 157 12006 % 4 (20024 % i) -
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Casks and Vaults in Storage Buildings

. Cask Storage Building
. Vault Storage Building
. Processing Building

. Site Security Fence

. Ancillary Buildings

B 2514 £+ CVSB AL #prstes2® (CTECH » 2003b)

Casks and Vaults in Storage Buildings
Enlarged View of Storage Complex

Cask Storage

Vault Storage
Processing Building
Vault Gantry Crane
Cask Transporter

G Bw -

Bl 2.5-2 4r £ < CVSB ;% £ 8 p5 55 4% 4 :5 o (CTECH » 2003b)
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Surface Modular Vault I

1. Storage Building

2. Proceesing Building
3. Site Security Fence
4. Ancillary Buildings

B 25-34c £+ SMV A EHprize 4z F (CTECH > 2003b)

Surface Modular Vault
Enlarged View of Storage Complex

Storage Building

Module Canister Storage Vault

Basket Storage Vault

Transfer Route from Processing Building
Canister Handling Machine

Basket Transfer Gantry Crane
Ventilation Inlet

Ventilation Exhaust

ol S 8 ot ol i e

Bl 2.5-4 4r £ 4 SMV 5% £ # p¥ 5 #2417 (CTECH > 2003b)
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Casks and Vaults In Storage Chambers '

1. Gask Storage

2. Vault Storage

3. Processing Building
4. Site Security Fence
5. Ancillary Buildings

Bl 2554 £+ CST A L #prizte 42§ (CTECH » 2003b)

Casks and Vaults in Storage Chambers
Enlarged View of Storage Complex

Cask Storage

Vault Storage
Processing Building
Gask Transporter
Cask Gantry Crane
Vault Gantry Crane
Earthen Cover
Ventilation Inlet
Ventilation Exhaust

LENOOALNS

Bl 2.5-6 4c £ ~ CST N £ # p¥ 5 f2 4 5 (CTECH » 2003b)
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Casks in Rock Caverns I

. Cask 5torage Caverns

. Processing Building

. Access Tunnel

. Aecoeee Tunnel {Conetruction}
. Exhaust Riser and Fan

. Site Security Fence

. Ancillary Buildings

B 2.5-7 4 £ « CRC ;¥ £ #ppr i34 & F (CTECH - 2003b)

Casks in Rock Caverns
Enlarged View of Storage Complex

Access Tunnel

Cask Storage Cavern
Cask Gantry Crane
Cask Transporter

Pl

B 25-8 4t £« CRC ;A £ HppristE 4 i7# (CTECH > 2003b)
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1. CGontainer Transportation Package
2. Clamping Mechanisms
3. 9-Axle Trailer

Bl 2.5-9 4c £ + # iE45 F B E M pr s @ﬁi;—]#&tfg (NWMO - 2006b)
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2.6 FH

FRPDERY P FIeed B FTEOIFRIARST
125% o H ¥ iFirF Al g {ed 0 AR AR AJT 0 AR A 72009 & o F R
FIRF TR AT PP PR R RN B TR T B

T RL-E s 100 # 18 4 3 B il 55 2% - (DECC, 2009)

Y

FRP P AH AR g s AR P 1 & 7P & Sellafields » 35 & & 2014
# ¢ 75 500073 st AR 5 & 2100 & ¢ 3 700,000 #f P bt AR R poo
oL gpis-¢ st B R 4 R L AR 20 Sallafield ZE A 2 B Rl Hoak o 23t
FEIAR D R o RS AEAJPIA T EEHEY P R
(RWMAC - 2002) -

1999 & = R &t £ B € (House of Lords Select Committee on
Science and Technology)#t 12 6| Bx 3 47 B A R4 2 % & Frcfr - 23k
FEP 2R R AR LT A R AT R R R R

A5
o

R HEHE R DY P EEARL A ¢ (Radioactive Waste Management
Advisory Committee, RWMAC) b > i& it BRYE > & & b 5 {pd& J1Z R 2
RFE ARSI R P B L aip M RAE - RWMAC = |k p 7ic 2 % ~ &L

A EPEIPM R FE F > FRP R E 23R4 f ¢ (Health and
Safety Executive, the Nuclear Safety Advisory Committee, NUSAC) 7 % #g i/ {4

~ 1
/2’

Fen@ i - RWMAC &2 NUSAC £ 3 424t & i pemRigie 79 6 7= 5 > 2001
& RWMAC 2 3 3 RIS R 3 bb i i 8 30 0 8 o A 2 B2t 3h

AR LR ET > E 2 YT (Fehp R o
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2001 £ m W~ E s > = 2% B 8 F& L % 5% (Department of
Environment, Food and Rural Affairs, DEFRA) » 2z &4 gk ) 4+ ¥ e 222 =
»Ha¥ ¥7%2 - - DEFRA %2001 # 9 *  # ” Managing Radioactive Waste
Safely” > B &k 2 2 » I B 408 (750 -7 &% 24 % (publicly-acceptable
solution)erss 3 AR5 » Mt B A P F EpT K S P QB R A EH AL X
2o b - EARMAEF D 2007 & > EHErEF T L H P eh- B % (Murray et al.,
2002) -

FRE R 22 358 R L dd 2002 3% & edb B 2 s
R4 ¢ 2% B € (Committee on Radioactive Waste Management (CORWM) 4 14
Fé o
RWMAC 7% 2002 £ * Jis DEFRA 2. % i » - 5F R B pvis > & > 2 &7 -

B —;‘I_&,‘J'I"}}%—_q] ;}'ﬂ 'fr_' F li"?&“‘%& m&v‘ ’ jl’ 4y I,Z-E;/EIJ ’ %; AT 4 1Y
TP AT TRl TR S W AR L EF  EREFA S TR

L oo At se MR B IR S A B2 £ ¥ A T iR $(RWMAC » 2002) -
CoRWM 5 iE:=im s 52005 & 2 7 2 43 £ L i bt B F 7 4t
14 325 % (CORWM » 2005) » # 4%
(1)& #p 7 #p p7 75 (Long-term interim storage) : 12 fic-t & F| F & cpF -
LAV R R P RT O b A T R TP o
(2)i R ¥ 7 ¥ (Deep geological disposal): & £ it #p 2 bt B 3 4+ feds 7
FE300 % 202 PG E AN BITAA el o
(B¢ E 7 & + F ¥ (Phased deep geological disposal) : £2 7% & 2 & e B

T eV ARy £V ZRET w o

Jjut
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# ) Nirex = & (United Kingdom Nirex Limited) 5 2z s B 3 = i ¥ & 7
Wi > & CORWM 27§22 R3=RUF » f TRENTFTZHHEA - B
0 & U p7 g (Indefinite Storage) 7 ¢ endkjisE BEp F (Nirex - 2004) -
ANPPIT 3T NUESRA P PR > 3 L LT EF S AR BAT
P g c M EPFEH R AT REAT LA ERFES F o Lip
£

RER e FRBANTIREE A A GFX 2 RPN SR B e

% H-4 (massive monolith structures) ® > 12 g > 3 & iE e £ {0 pF Tk EE

A

= SRR ;;;io#—sg,wﬁfljg}g,\g_:%x; ¥ G T LR RS AL g
KW Gl o B ARGRIEIRG P HRFFREITN A T RKEREE W

AP OFE S Tl o IR A EN - AR AT

F P
EUVPPF 3 FBANFRB Y g FHRCEFIAM I BRAPTEE
Y

FrIIL o 4% {7 b ¢ g (overpacking) s 3¢ R ¢ & i+ (waste package)t¥ f#
SR AU FRLE MG A BRFER Y LATE EA LA S AT §

B T A RPR UG RS §EATE KA E AT O S 2
£



T pREEL EF R

BE JEAR ST 2T L S INA
(D)iFE A B % >

AR AR B Ho
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2.7 %1
FRPREEY PR g T REF 59 B FREHNL 2RT A D
762% > 5 22 AP BRIV FEF AR T ZRAR TR HEAY 0 d 0
PAMFHEEF VL Z T RIZRALALE 2T E > BA*EHEF R
E-BFhAZ2HBAP 0 TEEHEPRT EPF UL IE K e
& RS R R bop T R 2 Ryt 1991 # 12 7 30 poeviE % (Act of
30 December 1991) > i&45i%i2 SApM HE R4 H* P+ PR F=FL L
14 & R 1 07 (1)FA & Tk o (21 4 42 3 3 (partitioning and
transmutation) ~ % (3)& #p p¥3F o #p B 1 TehiTiR » & 4£ ANDRA *t 2005 # 3%
NIER B T A TR L S E WA+ £ B ¢ (Commissariat a I’Energie
Atomique » CEA)** 2003 &£ 4% 81 % Je 45 4| £ Hpris k%6 ehpE A > % 5 CEA *
2005 # 4 d o B g 3k cde 5 i F 3R 2 o ASN $H4p B 4R 2 g 54 % 2
X7 % 4 % (ASN » 2006) o
ZRCEAHRPIr3Ag 2% 1T = 83 £ % (Marvy - 2006) -
o HM ISP ERAFEWEIT TG I E 1 E SR REE
i R K WA
o LW FTLEAEI/FETELF VAL
o EWETHEHWRAAELETHR LM
EREHEDFFOFEFT A LA BAR - LT E BER
SV - AP ER AR PRI R T o (8
FERERRCBHFRRG  PREARE LR

brriy BHR s aRb S 6 0 CEARP w5 B7 1% 8 7 4 UOX

Hwe

A4 d MOX %l et (%AM27-1); ERAB 52 2vgab e ;£ §

Sulh 16 Aeps 10 AW BAE S 45 A4 o F EH LA 0 P
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RIREOA G o R EHORFILELFERMTIZS D HRMEK -
CEA 73 Bir a8 T4 e 2 F 39 ML RHRRE > L2
Marcoule Center & 3 B+ 15 3% i #° R ig (Storage Test Activity Gallery )( % 2 B
2.7-2)(Marvy > 2003 ; CEA - 2006) -

PRSI E2EP TAAMAE o » AT RS AT Ry P2 L 110
2% 50 2 = HuR 4 & (concrete bunkers) » G i B et F P S M BFE R R o
B P 3 AIH R p RETRE R K SL o R FH @ YR s g o
Fa s P ii‘i}i%’gﬁ?n‘# FRAOB R AT CE > R HEFRBITTY R e RS

FOBERT AP FE? AT E DR ERIBAER T EL &
7

A EPFREEDEFEFEAT e 0 2 Hm AT ki 300 & ek Hp
FEE & RiE 10,000 £ 0 AuEE B T RLE 0 P P R R R
FR(rafFTRBETPACFEF N DR F))PRRISLE 276 DE
£ kg5 o Flpt CEA £2;2 |7 4 = 7 (Electricité de France) s & = = PRECCI 3+
FOHYEPR IR AR Nl TRAFLEE AR B
% (Poinssot, et al., 2003) » #7 3 ehi & 3 WP 4ofs o

R R R

-~

Fend fE AR T & P F p A R (alpha
self-irradiation) 7 4c i sH#FFe s i » M 2 PR AR E R R e F (grain

34



boundaries cohesion) s i® # o ;ﬁ d e iSRS T o PolRFgL LS
(instant release fraction)ig & ** & sLeniizk & o
PR B YE A LA Nl g KM M PR B
S RN EE UL
D&z n md BB D@ § 82 ahne RIFX AR ¢ 15 ER
F AT F T F)8ROR#PTR)DEr LM E Jal FEREA
1o AR Tk miE s o

ﬁ

Qzln £ PN @ F EEY E PSS ET 4 % (matrix
alteration) » & 45 & # p7i chF (L (8% 10 & 3 W PFeng iz ie s o

BAEFIRE mF R g R AE ﬁ@%bﬁPﬁxﬁ%Wﬁﬂﬁ
# (Instant Release Fraction, IRF) » & 45 = — ¥ fape ¥ 8 3130 vkl 4p b 2 2 R &
HRbEAded 2 VB IRFEZS paltPPAahiims  nE £
WAF 2§ &R o

RRELFTRASSETTRI BT 5 AR LT ERT O F
PiF g e g HFEDR on g 3§ SR EEBRERE > PfEs &
PR 0 6 BF e o

BHP FRT R EP R g5 HFDF o4 7 g FIRMAES
Bier 3 LE - m BUYF AL DL BT my AR F 5 M ik
# R o Fl AR IE (source term)si Z) e FIRERE B F F A 4 (retention
capacity) sz £ Hp it 2 58 -

FrBEm*YEPHF R a2 5§ > Fla @ PV Hber g 2EE
2R TR L ;f@ sffag o #t h IR p A R &f(alpha self irradiation) ¥+t 4% 44
BT F 4o il AL o
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8
-

UOX %4 MOX 44

B 2.7-1 R* E+ WP EYprs 5 Bfms  (CEA > 2006)

Bl 2.7-2 2 W * B+ YR & B pv iz F Bipsk % % (CEA > 2006)
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B 2.7-3/ZR* E+: 5+ ke 2 L P pF ket (CEA > 2006)

monitoring storage

cell

air inlet

container transfer -
galleries technical galleries

B 2.7-4 ;2 M* 1+ 2pie T L pFisks s (CEA > 2006)
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AR WG - Ari 7 Ak Borssele PWR (Siemens/KWU % 3+, 480
MWe):&d& @ » ¥ — & 7 F Dodewaard BWR (GE %3+, 60 MWe)>t 1997 & B
FoBlet 5 7 §amcst R 30k 7 J =4 Borssele ih %  #51 COVRA
(Central Organization for Radioactive Waste) 32 - & COVRA = = 2 w0 » 5 #p
bt R BT b Petten B % 0 A kL E N SRU st R B R-E AT

oo £ BHFEIRTART R o

L AR N Rk BEF- FlZ & 0 #R 15 )2 B la Hague _%T;iﬁqi}?@li‘-’_ o
Dodewaard 7. f eh* i 17+ %R p) 3% 3 # & Sellafield & 7 £ &2 o
Jo R e s A R e E TR 11 1984 E Fofye B § 4R 0 e AR 4
B N F oA BIne - SRHEEAFDEE ] HT L Rl
R o R pr L R COVRA st A f & 42 3% = 5 7 fe
Efe- M 1993 E R d At E 0 ¥ CORA £ 7 ¢
(Commission for Radioactive Waste Disposal )4+ § & & 45 i 77 7 ©
R Tk arR RS o 3 J LA R P anf g 0 TR B ORI
P RRBIER R T RE 0 T A B B o R A ST

3 4 7
%%&i*’%ﬁ%ﬁ%ﬁﬁﬁﬁiﬁ4i%2z,%gﬁg&ﬁ§%%?

=t

0T B KR o M- IR G - 8 B E(VROM, 2005)
(D%%%*ﬁwﬁﬁﬁﬁ£&ﬁ$°%W$?%ﬁﬂ§&§%ﬁ%ﬁ%
AP dlid > A TR HEEFDEDPR G E S E > iR d

(FEFAE R
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(2) 7100 = cHpsr ¥ h ALl A A7 S B R W T
QA 1007 ¥ ARE & T & (1 & b F LfRA AR F a7
2o JERATIHBEISF I 5 LR ETFTUEE T 5 BB Al
& e
(4) 100 & crp ¥ p 2R B F B m*wfrn‘fati#v’vgs‘z;ﬁﬁ@zr’o
4

d b EaRER RS TSR 1984 E T AR A EAE 2 e AR R &
Kbt R 20 100 & > DARF TR A SR HAFE S BALE S G T
BE >N el s S Ren BT el o 58 & 100 £t g AL
AT MR B Al o

COVRA {1 f B #f § * o2 enF I 4 RS ffet % 2 o
Vlissingen-Oost T ¥ % » b X 25 Ear o K-¢ st B R $ BT PT 5 K
35 1990-1992 & i = = ;5 & AT s & 3 $- (very low level radioactive
waste > VLLW) g2 &7 p7i3 2 253t 2000 #2213 % = 5 3 s 3 3 ad2 &8
P73 2% *5 (High-level Waste Treatment and Storage Building - HABOG)%_1999
EHpiEigo 3 2003 & 9 ¥ Ex* 545 2 4 (depleted uranium) B F 3K %6 4£_2003
& Byt 0 3 2004 & B4 o B 2.8-1 5 COVRA % e i Bl -

COVRA #73 73R ¥ 3 e iV K3 o 4o i-¢ st B 3 47 b7 75 g
S HA ¢ FF L RRTE o e B &K 5 P70 e (storage modules) o & - ik
73 10 2ot AR A4 £ - 0816 BRrsfres 2itEg =2 2
RIF 7% 535 160 & p aresf it g+ & ° B TEHE R R P RJL B PTG K
WR WA ST R 2008 E S kPR AL R AKEEV UHER
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HW oo BB COVRA et = BB ~ 2 R - 57 g1 100 & & 8 pr
T SRR A S R
HABOG + & £ v eng £ bk a 1% 1 3% 5B P% 2y

[e]

(passive safety design) » 1> B GME S o Pt E AP & E oy (L FRE
TP R o B F(storage vaul) 2 k33 0 ¢ P A MFF A - San
%”iﬁ’fﬁﬁiﬂiﬁéﬁiﬁ%§$2 TR BT o

HABOG Ry 5 4 5 @ A R B2 AR 5 2 RT3 — 300 UET 3 3 3|0
Wik PRI AT F O ER P TR Py 2 AN ET R
AT DY EPF PO B s R P (] 2.8-2) 0 R g ATAL 2 B SR
R A R mﬂﬁ%%ﬁﬁg’gﬁ%ﬁ%ﬁﬁéﬁﬁwmmma?
B EPF R AR R RO F BRSNS F F RS ER S
AR FE K o M R LR AR E Y o pr i Y R AR
BTG K T E G U LTSS Y TR A
EOL R RBHRAL G F A BRI LI EROTHEE G L g &t
23 }JIH ivoo B ITE S N5 g R BNFL = 2 A Sellafield pv35 B %2 2 K
Cogéma = 7 & La Hague p7 33 B 2k 7 °

HABOG chg & iv (% 2 Rl ¢ EIpd -~ g ~EER =< R -2 4
MR PR % £ B ANSI/ANS 57.9-1992 Ap B 2R 3_o T 7 % B0 T g9k 3t

o
()15
(@ * B+ PR F RS ERLR LD A K R LRI -
(b) i % cip o B R 4o 12 AL -
()¢ #1
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(@) * i %3 WL R 2 # 3 e (neutron absorbers) & i F et 2
Vo0 @ H adF A=t g (sub-criticality) A& o

(b) & ¥ e P+ bl B F s R P e R g AT o

CFriz 2 P h* EPF RPN R AR IR LT
ECERBIT - PFGEE  ABRNMPEFRRFOT A

(3)E

@prF 5 Bic i ERIES 4 - B R SR
EEr g d HABOG $ B0 T chf R4 246
(DFs 42

() B %+ POR & F bt R P R %60 ¢ 45 5 i A R LT
FUCAT 2 BT~ 7 n 2 P AURRL B -

(b)RF 3 R ehd & Bjr s 17 =% B R 2 RGEL FHE -

RT3 RS BAciE K~ VR~ # R~ BER ~ F R BBEE &
HEBERRAe 2HEE LS ARFAREZ P FE i (design base
accidents) » MFLRH (8% 7 REHITE AN AR ES BT o B

R A

imf{xsbﬁlg‘fy\]] R Y EE 3973 &?‘Egﬁ’lﬁﬁaj—%i%‘}o

(2)¢ #1
(@) &5 F 2 B F cndf (7R T F i A (reactivity factor > Keg)32 X ig /)

5 0.95 » AR IR A% RR
(b)ié * A d s\ 5 5 B LS @ 4Tt B AL A B s A
AFRERY LI ST H IR RPN RE
(C) & Ap by Ak R HEMF LG - H ¥ pr 2 R o

(3)% i
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@QEBLD & 57 BAYD I PrHE R pATFHM IR 5 F
NBEF GEF LA B EER BTG R R

BRAERE 259 ML RN ESLTE 0 SBRETRIESIE

gE=IRI
TR TR RT3 PO B RS B R B F Rt (8 T 100 # o

e Ap B cPfie B 45 4 JR (T o ¥ w stk (retrievable disposal) ¥ & 2
P fAPEA o VPtV ¢ Z BB i 2 R (7 & B4 @ 2.8-3) (Leo van de
Vate » 2001 ; CORA » 2001) :
S % AR ApTs 300 £ o P ANFES AR AR FEFLE
300 # Mt enE HRFG P RFFEFFRETRIEE 75 R
BEHEATRANL ¢ Ko T3 RO EFEPB N L o
B: ¥ P77 100 & -3 T 7z 100 & -% JT et fe B o ST B Fr

&
E

3% pF5 100 E {6 A5 2 TRFF R 0200 £ 12 E B R el
BT B L KW RT T o

S % Ci 4 prTy 200 -2 T pF T 200 - TR LS o Ak A E de

2 E P73 200 E A T TRFFE 0400 £ {2 AP Rl
BT AR EET T o
P AT FRRERART N FELE * £ (hostrock) i i HE PN E

PR oo T 800 2B A H o H - AR AR 200 2t o g R
40 2 % otk i RIESKT B Yokl § B (W 2.84) -
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450 meter

A
e

500 meter

1 - office building and exhibition cantre;

2 — building for the treatment of low and madium leval waste;

3 - storage building for conditioned lew and medium level waste;

4 - storage building for high level waste;

5 - storage building for contaminated scrap;

¢ - storage building fer low level wasta from the cre processing industry;
7 - storage building for depleted uranium.

B 2.8-1 j7 f§ COVRA *xst i A 3 4+ ¢ %k e & (VROM, 2009)
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&F and MLW

LGS e

B 2.8-2 /= fif HABOG £ #) b 15 i *F L2 |4 B8] (VROM, 2005)

“—ﬁ g [t non-nest-
e
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Storage variant A — Long-term surface storage

Surface storage

Fallback storage

Retrievable storage

Final storage

Possible retrieval

Storage variant B — 100 years surface, 100 years retrievable underground, final closure

0O — 100 years —> 200 years — 300 years —> 400 years

Storage variant C — 200 years surface, 200 years retrievable underground, final closure

B 2.8-3 £ prn e Al 7 i > % (CORA - 2001)
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Shaft 2

B 2.8-4 % fF 2 B 84 ALk 3% 524 (CORA » 2001)
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3 FRPim AL R iR HRBY FFARNER

FRPEFE? 2P PB4 TR EOE2RT A 197% -
RHERPER 442 B §(NRC, g fitcd )z Fa #1200 % 6" -
2EME G 50 BERANABAFHES b Y EP T ARG SEFE RS
(Independent Spent Fuel Storage Installation, ISFSI) 4 # %+ 33 < o

FR Surry gEpE e A 2002 Euw U e E g R ED T R
R praRe 40 R REFY R H=2d £ 55 Surry T RGEEI R
Aris kv @ 3 2033 £ o e FlAA LA gt pT Rk e oM R gl ot
EERRATF AN PRMEEEFER  RA 20 ERFFEREL
2006 & 6 * FIH > iR E H12 L 10 CFR72 M7 * i+ bt
PR R RE S U7 (T 20 £ c FERPE 6 WPy 20 &
37308 > B A 2026 E AT BT H 2w o Surry TR E L B R ik e

FoSurty Rk FRPE g AL EATHF A T e

P £ R HEp7 3 € i F B 73 % 3 (Idaho Nationnal Environmental and
Engineering Laboratory, i - INEEL) 1T 15 # ¢ Castor V/21 # 44 € A7F 4 -
",f d INEEL #* s ek fa e 22 (7 S 00 ¥ eh RS T11 il
RB~0 12 AR 0 E IR b R RS % % (Argonne National Laboratory, f§ -
ANL) > & ANL it 7 20k e Br b IS (%) ~ ~ M F MIr T Sk 5% -
RS EFR

o EEHAMILG Hi b eny it
o MIYHEAR . PR F R AR RAR  REFY LT

ERV RLay L R(FEE ~F 0 S G)
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o PRI R

o R T HRITIGE A A F A
o RIHFFItpFLp

o FTHPBBINR 2L BER
o PBFEFHREILG P EOIVIRG

o WEHE RF b BH

i L B 34482 EPRI Report 1002882 ” Dry Cask Storage
Characterization Project” ¢nX 7T » 2 Ry ¥ € S WT8 B " chE A4RF % 5%
WEIRRYET 32004 £#9 7 28 p £a71%5% 40 £ an? Higs priz R
BB X5 Surry 7 R e

Ra BIRpFE 2 R I0CFRT2 N R 22 * 1+ P pr s A R E
K HBATHE 20 £ > G FEOTE 0 FRPE et 2009 £ 9 T A HE  iE RS
BT REREBHERY FRD BRI EF L T ¥4 (NUREG-1927

Standard Review Plan for Renewal of Independent Spent Fuel Storage Installation

Licenses and Dry Cask Storage System Certificates of Compliance) » H ¢ w5 &

FHA0E N L GER R AR

BRI R A RN R T b B SR % R R
P AH R FF ML L F AR T RERF AP FHRRP

3.1 #&*& (Scoping Evaluation)
FRELFEAPETEREF FALEN TR g LT BBAD
o EYEPE ZONH R LATHEEZ B kL2 e 2 (Structure - System and

Component » & f§ fi SSCs)2_ 3= iz /422 = /& Ty if
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* _%;“;P\ z_ SSCs % ¥ }E,:)/ NESE ?F‘ﬁﬁié e "":’*Q }_‘:‘E- S g\ Zﬁ@
o B FHMARR
¢ EREFITRIALAS SSCHlTA R TR FantHh
%A AR {ATE BN 2 SSCs P it R SSCs 5T & 2 A
Ko TR AT 1 SSCS 2. A R R i ip I A G
o RAELETLEZ UG —MIFEFFTERPEERAT R
* g Hiﬁv W2 pT Y A ) R ER O AR s
WP EE LI RE 22 SRR
TELL 2 PTRAL 2 AT R - RD - BEREFE
2L B o
o AP DUFE AT WA 0 LA AA 0T SSC i A ek

RH s SSC T »r % 22 7 fg & AT o

o BIREEBEP BRI

32 i+ ¢g3®% & (Aging Management Review » AMR)

Fli & S Hceph s iR R RT 3R W Y d Ad ;8 SSCs dea s e
X SSCs i 1 #el= & £ 4 hod #0 3% SSCs 1 & T3t £ i § L% 4 (AMR)
R iZPF e 2 g AR ATE AT SSCs ek L 5B - Hph F e 7 7R
BER ) SSC o B R T A R LY Rk e
For ek o F S AR K L A 4(TLAAYS 4 - B 3.2 5 & 1t

@ % 3 (AMR) i 428 > ?#ftff—i%ﬁ HPRL o
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FLEFABILFAIALT ¢ REH i SSC 4k * enihpl s H 1
BERETH > ¢ FERE LS IHRR ARPEF R 2§ HER

FeFiPh SSCs M WERBER TV i B Xk ¥ iR

SR ELT SR RS SR SUEY N AR U S S & E T
WSk B N F R A gk SSCs ek Loy d @ 730t ik
P oo FERRE R T SRR KMk ﬁ‘@ﬁﬁ%i%%SXZ@ﬁ%
AfE ~ B i % Ap 02 SSC K 2 E TR 2 ISFSI K % 2 Bk & e Sk
AEFEFTHEA LU MG - BB aRBIFYFELIER -3 3
PRI RY Z BT B LATRE L 2 B R KAGRLE

,:F’
R
FREBAGHHE R % o

/@-:mk-

§ FEinat SSCs MG X R B 0 T - o LR AEHT Bk
RbiBo XL FILE s B A A 0 I AN L s

i

E R AR RS

d 2001 & 9 * ## % v NUREG/CR-6745 “Dry Cask Storage

Characterization Project-Phase 1, CASTOR V/21 Cask Opening and
Examination” % 2003 # 9 * 7 % 5 NUREG/CR-6831 “Examination of Spent

PWR Fuel Rods after 15 Years in Dry Storage” = i» < & » ¥ {§ i P 4o ensgl
PR TR AR N 15 E RS ABREN FNE RAE R U RS G T R
FoUFIYRSWRN T AR AML P IRAT  KRET EP R
BT AR RS §F ¥ RS - KA o #TE R RS R

F o LAY BATRZ ISG-1L 2 B R kR onf
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3.3 Rk it £ 47 (Time-Limited Aging Analysis » TLAA)

PrrlE i s A% RIPRRIAHY £ EE Pl SSCs o LTS
FTi s RFEA(FDE)AFFUPGERE ) ) Flp aF L F @Y
* oo E Y AL H AT

%A% BFERT - B 5 EEPUA SSC F BB AT A ERREY
H

(1) P XAt he FRT RBY P Tk P TR -

(2) PEEIEL SR & T AL fﬁ*‘v?&?%?{ﬁvﬁ;}%’égk »hrE 2L
¥74F 4 (SAR) ~ % 237 4 4 (SER) ~ $ibrde ~ VU EE 2 U
FAAFRE AR BRPE LY 2 N DR AL

\m-.
=
=
~3

B) v i Afre Rl ERRLATEEN 2 FLLTEE
2. SSCs -

(4) prpFrlE it e ipe 7 B pFrlE i SSC s L iE %

# 2

7
~

e
o

o

o

(5) WP IE I ATt AR L ATYF > SSC 7 % & HIFH # iy o
EL

=
=2

%

iv ¥ 323 % (Aging Management Programs > AMP)

G- BELFRZEFERTHSSC AG AT REE B KA
g}ﬁ%f,@ﬁ% SIS P S ;Li;c&4'm—iz (M-I Ml A A
*orEE IS R ek RS RS Sl T R BRI ARE S 4T
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P dEp L EoRE A S SR ERREE Tk RET R 4
DEAgS R ok fhend 2 B i L RIRI A % SSCs T 2 B i o

FUFEFRNGDE R F A F RARE 20 o0 SSCs tE F] A
BEIREPGLEAHVIEFLRELEFE S -

3.5 & B 14 (Retrievability)

1295 10 CFR72.122(1)%# 10CFR72.236(m)# 2_» B+ 13 & 5L 3
PSR AHBR G AN T AN EFEHE +
BAEFY GE T ARBLATPRE T N2 B IR ES R IR
2P o
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102 9L % 2
® YR ?;R
® M
® ¢ ;ﬁ*%- P\ F
A 4

2.0 # R
® R »%;-;,iﬁ (2.4.1)
FERSHE ~ Jk BLR kit (SSCs)F ) # it
® & ;N Him{ ATHEN 2 SSCs(24.2)
FEILfE R SSC sk e i
F R AT E R 2 SSCs (2.4.3)

® FELIC; AT ks R R T R (34.1)
® LA L uLYEEE £(3.4.2)
O LI HHEifpiHP ¥t FRER (34.3)
A 4
A 4 A 4
3.5 Tk it 4 47 (TLAA) 3pitFm= %
® & xif* 2 SCCs & izt E
® R EREATE LK ® R ~Bio- R TR
& 17 (TLAA) ® Fr-k
A 4
3.7 wHRT Bl

B 3.1 B 57% 4 s AR
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338Cs
within the scope of
license renewal

(2.00

I

Idenification of S5C
subcomponents requiing
AMR and intended functions

vy

1

Identfication of

materiaks and

Emvimnments
(3.41)

Is the S3C
subject to an
aging effect?

(3.42)

Mo further

acion necessary.
Document n
SAR Supplement

Determination of the
AMA
required to manage the
effects of aging

k.

Is the 35C
within an
existing AMP?
(36)

|s the SSC
subjected to TLAA
review?
(3.5)

Sa A

Is the
identified aging

effect managed by
the existing AMP
for the period

e ™, of license
I?
Action Required: renewsa
Modification of
Existing site- <
AMA or %
introduction of a _
( TLAA confirmed N new AMA 7 Ag:?g ET'fec'it on SSCsd!"l
; ' to be reviewad are adequately managed.
Dogllljrgsr;tn!r;ns;m by the NRC Document in SAR
No further action Document in SAR Supplgment. Nao further
Supplement \___ action necessary ./
.
TLAA ! AMP
e T T T P PP TP PP T TR PTTPTPETRT = TP T TP PP PEY P PETET PEPTETTPPTTT T &
7 =g Nl
Bl 32 it gF & I42H
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4. AP AR TR @R B FERR

~

-\mb

LRGP BN P RE PSR R S TR B P I
W

>
“\I‘

% g'g;\l ;}:;‘L

41 - RE P2 R ER S ARSI

Pi- R+ 3 F5* GEBWR-4 A F B % > Mark | 2 Bl re 48 -
- B AROET ERLFE DS AR ERFHE PR S
IR > g GEBWR-6 4 F % > Mark Il ARl redd » 2 ¢ — 54830 30 R
NDERYFE B ART2ERpFE - P TR F BB
WG R PRT R L DR P R Y o P R P RO
I e W TR L 228 € B (re-racking) » FE s -4 W]t 2013 £2 2016

Ed P U o

Bro R T v B2 P Al b7 GESXS-1 - GESx8-2 - GE9B -
GE12 ~ SPC8x8-2 # ATRIUM-10 * = f 7 % st il X » & ujd GNF 2

)

7(h GE 2 7)2 AREVA 2 @ (n SPC 2 @ )74 i o H ¢ 50 T #77| fi 2

[

2HECT e o F T ¢ #1399 # 11 1 ATRIUM-10 %4
94522 AT R Y o REATUP N MDA BRTE - > 2 BB
Pt P AR AN R et 41D AR R A Aok 412
S o

%= K7 GEBx8-2~ SPCB8x8-2~ SPCIx9-2 ~ ATRIUM-9B £ ATRIUM-10
2T AP RN FHREY GNF 272 AREVA 2 751> ¥ 5w
A A e 2 ET D pee o Tkt s Y > £ 3 99 & 11 0

ATRIUM-10 %84 > 2 1301 976 § 2 ¥4l P o S F U ¢ 330 % 4wl pr
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W D ELRYSELS ¥ B YR AN S e 4130 E AN
KK REIR 414 57

- EP G R R B A 0 TS VAR E ¢ A 4 A% kst
My s i EHeg o -F2 34821 $h(rain)E £ - ki
FRAFER B R BTSN E 10 Z w2 T i e
(bundle average burnup) ' - ** 30GWA/MTU » % 11~18 i¥ ¥ % jbrik &
35GWA/MTU > % 19~21 i #p T 35i3 I 7442 G 5 4 > 37~40 GWA/MTU » % 22
T 218 el {3218 IR L Az 3 40 GWA/IMTU > — B8 5 371 4 bl
kT ¥aie L 45 GWA/MTU » = 5.0 5 46 GWA/MTU -

A TR R LA S SR U R R Tl TG SR L [ SH L A N
30GWI/MTU » % 6~14 ¥ # i% jbr3% B 1 36GWA/MTU » & 3848 e 3t % 15 ik 8y
fo 2o gl f T 321 ML % AT 2 AT 3 J0GWA/MTU Y — S8 5 AT ) 2t f
T e ds L 48GWA/MTU » = 5.4 R] 5 47GWA/MTU -

S E Wi P PR3 RHF ISG 2 NAC-UMC ik 5L 3-8 0 425 BT
GOSLE AL E 3 B X B 5 45GWA/IMTU > #F3% % i 7 5 2ol W 42 42 3§
A5GWA/MTU el & - ISG 2% E 2 A > s R EB XY £ o

A= B R P Rt e RORIPEE A0 E AT A 4 enh g S R IE S
iré}om%rméﬁﬁﬁﬁﬁwﬁﬁs’m%) P £3589 5

BWR 19,076 # i i*(assemblies) » & 2+ 4p % >t 3,290 w4 Wl & § (tU) » 3%

4rdk 415 #7170
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Z 411 - Fre 82 %

A7) %4 $2(2010 & 11 7 10 p st

GE8x8-1 | GE8x8-2 | SPC8x8-2 | GE9B | GE12 | ATRIUM-10 | &3*
- B 408 432 800 856 4 2770
B 408 460 716 800 0 2636
#2412 fr- R Rt R AR ARE(-)
Al 8 GE8x8-1 GEB8x8-2 | SPCB8x8-2
el B 7 3 50 8x8 8x8 8x8
Ik 45 e 63 62 62
H rx L E A (om) 381 381 381
s ¥ FE(Cm) 1.626 1.626 1.628
K B P 1 2 2
kR Zr-2 Zr-2 Zr-2
*b j& (cm) 1.252 1.252 1.229
i JE(cm) 1.080 1.080 1.052
sl @ EE(Cm) 13.41 13.41 13.41
Bl B R (cm) 0.254 0.254 0.254
Wkl m A Zr-4 Zr-4 Zr-4
ok e
sk j= (cm) 1.25 1.25 1.23
EE P E(cm) 1.08 1.08 1.05
HEEHET Zr-2 Zr-2 Zr-2
% > & (gmicm?) 10.32 10.32 10.26
PR 2 75 (cm) 1.06 1.06 1.03
B T 3 ik 45 A (W% “°U) 3.25 3.25 3.25
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412 P Rt R AR AR RE(D)

el f GE9B ATRIUM-10
el g Pt 71 S 5\ 8x8 10x10
[T EE 3 60 o
3 P £ R (em) 381 379.6
5L fF BE(Cm) 1.626 1.295
kB P 1 1
kB Zr-2 Zr-4
¢k j= (cm) 3.404 3.500
i 72 (cm) 3.2 3.355
sl ® h gE(cm) 13.41 13.4
sl @ B R (cm) 0.254 0.29
Bl @ 4 g Zr-4 Zr-2
“} jZ (cm) 1.23 1.005
#E Pz (cm) 1.06 0.884
EEME Zr-2 Zr-2
% > % & (gm/em®) 10.45 10.50
Pl 4 B 2 (cm) 1.04 0.867
B % T 39 ik 45 A (W% *U) 3.25 3.26

P - R 4§ GE12 L g f (Lead Used Assembly) » fyt

A A Mt o
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% 413 ¥5= Fpe 8412 &

A7) %4 $2(2010 & 11 7 10 p st

GEB8x8-2 | SPC8x8-2 | SPC9x9-2 | ATRIUM-9B | ATRIUM-10 &3+

- B | 992 988 500 784 564 3828

SB[ 992 960 548 804 412 3716

2404 Po R R AR AERE(-)

PR & GE8x8-2 | SPC8x8-2 | SPC9x9-2
Wkl Bk 7 3 5\ 8x8 8x8 9x9
skl b e B 62 62 79
4 s E R (Cm) 381 381 381
el s 7Y BE(Cm) 1.626 1.628 1.43
K B P 2 2 2

kR Zr-2 Zr-2 Zr-2
ob f=(cm) 1.252 1.229 1.08
N 4% (cm) 1.080 1.052 0.92
Bl @ ) EE(Cm) 13.41 13.41 13.24
sl @ B R (Cm) 0.254 0.254 0.254
el w44 5 Zr-4 Zr-4 Zr-4

TR e
*k 1= (cm) 1.25 1.23 1,077
% £ P i (cm) 1.08 1.05 0.925
EEHF Zr-2 Zr-2 Zr-2
4 »e & (gmicm®) 10.32 10.26 1.36
g ol MRl (%11) 1.06 1.03 0.906
B T 3 ik 45 A (W% “°U) 3.25 3.25 3.2
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2404 F0 R R R AERE(D)

Gl ATRIUM-9B ATRIUM-10
W s 5] S 9x9 10x10
sl 1 e 72 91
F PR E & (cm) 381 379.6
sk ¥s B EE(Cm) 1.43 1.295
K 5 de 1 .

kst Zr-4 Zr-4

*k j= (cm) 3.851 3.500

R (cm) 3.703 3.355
Sl E N EE(Cm) 13.24 13.4
sl m B R (cm) 0.254 0.29
Vel m A Zr-4 Zr-2
sk j= (cm) 1.10 1.005
E £ P (cm) 0.95 0.884
EEM Zr-2 Zr-2
1 2% A (gm/cm®) 10.36 10.50
el 4 B 4 (cm) 0.931 0.867
B T 3o 4k 5 R (W% “PU) 3.28 3.26
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7. 415 * B+ RIE G Bk E (T RGEE 40 #)

AR () sz £ 2 (kgu)
TR
154 254 154 254
- A(BWR) 3,760 3772 669,280 671,529
2= F(BWR) 5,772 5772 969,350 974,256
&3 19,076 3,290 tU
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42 AP SESEERE R

PABIN R - e Rt E R B B S
§2 7% B¥ 37 % 5 (INER High Performance System, INER-HPS) > H iR p >t 2 K

S 2o 3N 5 2 R At AR Y B S R AL RTF % S (Universal

Multi-Purpose Canister System, UMS®) » I < & +% - FudF 3 2 Fimg g » &

Z
>
O
N

L o p NAC o P Hprf 2. UMS®* %+ Whplprs ki hte BT 2
By d ¢3ad @@L aRY » ¥ e Srm 5* &% K Maine Yankee, Palo

Verde, McGuire % Catawba % 4% i 7 Bisis N pPri3 k% o

INER-HPS % 3vi & el it ¢ 35 % 3444 7 (Transportable Storage Canister,
TSC) 2 5% + 3£ 45 (Vertical Concrete Cask, VCC) -~ i# :% 3£ 45 (Transfer Cask, TFR)
2B T2 e LA (SLE 41) DA F LK TR UEE T ER S
VR TR SR RS AR WA TR R

R RS A o p RER AL RE S PV R RBERT LR
M F R BEEHL - L AR R LR AL A B R
FRmpmd ey » D45 FPF2 R Bt o 11T 3% INER-HPS i
Z AR PR ERP o (34797 > 2007)

HAA F O AR @R R AT 2 B E TR

/4

h N

EooEE AR Y BA 2 LT RT YL R 7§ MR
B2 A e ARERF G AR AR RE S BHAFMKRE S B
EoRE2EF A A R F 2 BRERMERFE P ARER
gz L8 PR &R ER R ES G A TRR kR
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Bdtah R A RN RE BT F2 R FAre (%R
Bl 4.2) & pv i WL A e DR RAER R

&2 farag 4 (lifting capability) o

¥

RIS T R ASHH TR PR e L ERE S E R
PR ET F R 56 2 BWR LA o vl g e L8 2 Fl4E o T )
* 4] 5K ;\r{g]fé om\;\m B h- BEIES %t %;Jfg,gb JL
W AR BRI R ML R IR TR RIS X G o d‘M;”f
MR ARP RS E- R R FR L
RPFERT S M e e T 8 T4 > MIrdlFAefr a vl

¢£$\ﬁpﬁeﬂ );L]vjt Y A5 2 o 7k$\ﬂ w3 FREE 3.8 v 14)3 = 3Ly
R R o TR AR i (weldments) 2 & i A5k BT 00K

B4 5 304L 7 454k o > A E 2 1 F 5 304L 2 4k 0 HALRE P S
e A(BORAL)Y 4 2@ i ~ Hil 2 7 L8 5 =48 -
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