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Abstract

Both low-level radioactive waste and spent nuclear fuel need properly
managing. Many countries, including the United States and Japan,
therefore have advocated the establishment of interim consolidated
drystorage facilities as one of the countermeasures at this stage. Japan and
Taiwan have many similarities in natural environment and social culture.
In view of the fact, the research project entitled as “A Study on Design
Review of Indoor Dry Storage Facilities in Japan” is to review the new
safety design review standard for used nuclear fuel storage facilities in
Japan after the Fukushima accident, and to study the cases of indoor
drystorage facilities in Mutsu, Aomori and in Hamaoka Nuclear Power
Plant, especially the seismic accident scenarios and evaluation schemes.
Based on the results of the study, some suggestions will be made for
Taiwan's “Safety Standards and Review Guidelines for Spent Nuclear Fuel
Storage Facilities”.

Keywords: Design Review, Indoor Drystorage Facility, Evaluation of
Seismic Accidents, Case Study
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S g &' 100 200k

PHEHDHR—LA—T LY (hitp://mwww.chuden.co jp/torikumi/atom/hamaoka/check_01.htmi#1)

Bl3-3 FaRFER TR EE RE RS

FBEFET o TR 2005 & 10 p A (HAE) wPAERE
oz s BEM A3 1000 gal > 42008 # 3% =2 33 558 RBE
ER G2 BEA R AR2011 & 30 L p ok RPN BT F
Zidiah (AR) TRICATHFZEAERLT M EE TR
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52013 # 9 " EATHRALT BRI AEL RFLBR - P ARF A
H41E B € (NRA) %2013 # 6 7 &% 3 4 2014 & 7 7 B 4n§ 5 37
% 2R AE UGN BT 2 A ECR] 0 ER TR EATITER R
AR s R K 10000al 0 E Y R R IE 2 AR BHRGRIH 5
1900 gal = 2z f » =M % Ak T2 1200 gal 175 3 5Lez 4 5uis e mf 2 3%
Z XA R R R (S)m SHEPETFIAL 2 W
EEEY R BRI R AR B3 AR 5 2000 gal o
Wby B4 2 A BRI G M A AT SR AR B2

AerinAre A IFR I 5 hoF 34

= PR EHE Bt

=
(i

P

Hhk % iE b P\HE_E%
¥ rd

RELP % &

EREA I N

(F Bk )
(%7 & #271) S 2k 2t
R

SR R TR e A

SIH o o
w
wm
o

TECTETTTTEREY 2

LR YR Y (BEL YIS FED) (48 B2 ¥k

(¥ Ss =1t i)

Bl 3-4 B hric s s AT £ AR B2 kR [1-7]



TG T AR E N B 35@) HBEP EAFARRF A
B R T A (Z=12) o 4o 35 () 0 B F i B 50

cm/s » ¥ 2. PGA F13-nk 4147 % 330 gal % it ] 510 gal -

0.30 ' ' '
R CB=0.166/T1
£ 05 -+ -&TR (FEfEhiE) |
{5 . B Z=12(EE)
& O Z=10Huig
8 020 = Z=09(dtimEdh)
g!é A Z=0B(iE[@H)
~ 0.15
AN
T 0.10
é L
0.05 P e )
i H"‘"‘“‘"——-—-—-Mﬁﬂﬂt&:
i
0.00

0.00 100 2.00 300 400 500 600 7.00 8.00
1REFRB T1](XAE)

(@p AarEAMBRITY AR T4 iz Vi

- F R 4L P FalnE F@E

I Wi | o | Mok |
T (em/s) (em/s) (em/s) (em/s?)

e THERERE 1:TI-1 10.2 71.4 51.2 357

LSRR 2: TI-2 8.9 774 44.6 387

— HTHUERE 3:TS-2 | 9.4 80.4 46.9 402
f&ggf 192 - ~ 31.0 318

ELCENTRO 1940 NS 25.0 255 50.0 511

TAFT 1952 EW 75.0 248 197
;l;\(HlNDHELBBB 5.0 165 50.0 130

(b) PAZRA2FEMREAITH ¥ RERE e E R

B35 P AZARRKR T BEFEGEE S BB ARLE [3-4]
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RS T R Y L LI T T
FE‘EEE

M 4ci B (spectral acceleration, SA) 32z » @ p AP F * 4

F A PGA de [ 021 14 RPERLE B

=
E

DT ETR R 149 1% 2

i
=1

2. ® (1g=980gal) -
EEFTERRIRIRYFA R

S0 2019 & ¢ 1 orR % 2R UG T S A H RS B
o IR TR K ATRTR %

P& P PR EERT O 2 @ R

52 I’Lﬁg\ y 1% fi{i%@’ 53‘,%1;127 4% W‘E

B % [3-5]c p & racdd Rk IR A 2006 £ B 32070257

2B AE o PP A T R RN A Sy R AEN R
B Ss2- 0.5 8 o R > A Fa RR R B a2
ABEF2Z P+ RBuAR:10 2 RCH (-4&%%) Ftii 10 2B
(PR E%) 215 208 SH (B3 5%) BlL 3.0 & o x4
YRS AR AR R RFEMELSY A B & £ iR 8

D4 e TSN A 45 Bk

—"F’f? * 12 R ZKIE R

B R § B AR B P E RS e At
AT A e Rk g

PRt o RIREPN P

R e s Y R A
LR E AP

v JE T

TP R E AR IHERACRELR
f,)}',

R F N=15 2 g REGE TR RRE AT e L i
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PARTZ B CEE REREP & S8 E X R g g

FRE T EPS R

BT E R RN A E 4R 108 EA4- B2 T Y
NS E 2 AR SRR [1-2] 0 2 P & NRA BATH 412
CRE R N F N 2 K

SRR R R RS (0T AR

B) o AP AL RS S A (1200 gal) o BT TE 2

TR R RRTR o (1) RS A K

S B RG R R S AR AT AR M AR

k}_1 (2) 2 %3,}]\ 2 ]]3; / b%ﬁg%d;%”ﬁﬁ;é-ﬁr}é\ P—./ "\:}:)J"Ei

\

7

Foasza Rt Q) MRERIES WARKE 2R FAF LK
AR R SRR RIEY T A 2B T R oRTR L
IERRE LR (MRLR SN 45 BT

HHSF SH) HUX 2 B LR A
W) EELE (B 0 2E

T ) o

-km

RS A BRI REFT RS

¥

it A A E A ETER

J ;F ¢ r{'}l’ 5@1}"")1—«’»._7 //‘,erll;’,iil!//f

=

BA AT R MR BT T

LEA TR R BT o P2 PR % B4 % 4% (trunnion)

N —

Ex
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ZART A RAFEEIF Y AR A RAES R -
BRTFES Y S EERTEF B 02 (airpallet) o 3 #YraE R

F (aircaster) N ﬁﬁﬁ@@%ﬁ;&* V' M3 1/1000 2 42 B o BT 3 iR AR

PORRER-EERRBRASLAGER EH 20 FELFCEAE
DR IR Rl E N S QLA R (cEn? Fredsh

33 $hER

il

o 31977 0 P IRT A P E EA € RAEN TR - £ RAT

FrABFH PERER [3-6]07 MT 4 2P 42008 & 12 % 22 p

4

T

~

AR ARk DRLATY ¢ LR 258 ptf iR 1 F
PTG 65LF uvp [B-1]c P RvT A4 AP A 2014 &7 31 p

AL R AR GLRTRY o B {1 E RS NRA AT

2. A5 RURICRTR Y > B3t 35 ELE g £ Y EE 0 M (¢
;}»,t 1@{ 23‘5,,&“}; )@Jﬁ) H 3 A4 @?ﬂ]ﬁ—,ﬂ_ {;L’}_L,IZ;%%\);L,}IQP ]

AhrEBRHRE I ER o ERG EFRAG
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http://terms.naer.edu.tw/detail/2892811/
http://terms.naer.edu.tw/detail/2892811/
http://terms.naer.edu.tw/detail/2892811/
http://terms.naer.edu.tw/detail/2892811/
http://terms.naer.edu.tw/detail/2892811/

%31 JERTRGTAEEY BFRER (2019 37 5 ) [3-6]

FhIRAD AR
S EETL R TRl A s T EE
T IT:_’?,E‘,))’—{( E’;’ VS BT é]
Ba KT | FERAS METEARM AT A AT | FRY
e (9 12-130,000 & %) 2 &8
2
PR | BFTEE | ANE RRRESE T RN L | $ARITES
R IRIATE SN e K- A
B RE FREFATE REHER TR | 357
Bt B RAE R, B R
Lﬁilrﬁxaﬁ&éﬁh #
A EREFATE REHFL TP

m<7ﬁ%%4éﬁﬁﬂﬁw 3,
AR AR SR TR
A -
Wb AAPT R 160 2T LT EFP 2
Srel L TE v LEREFL 2T
RO
il HRARR RE R AHS B2 | AREFFR
T (FF % > Gl 2454 |*§1;4¢i)
SR FEs 2z F (Fg 2k
¥) o
FRPRFTES TS 20 T

o

ok 3D EHTRE Bp-p AR rhF AT o4 (1) ¥ 1
(2% &> @3) 4> (4) Lo (5) ¥4 #£ 3 2019 & 37 5 NRA
CAER TREFD AR EY () B LA S0
R (2 HRZFAD BT R 4 peRHal pE TR 28R
Bt 2 3R 0 ¢ B RBITR L o509 240 §3%NRALR ¢
BHEHIER TR AR AFR L HFERTE RSB 27F 0 &

F%H [3-3,7]c Hi76 " 11 p g3k 237 MT 4 B2 6 77



Boigd L AA 20§ M BWR S B LR TR 3

% [3-8] -
34 ¢ PR

BER R GAT T A pANRA £ %5p ARG P &
FQEF - @QFR Q) A% @) YL O) #E -RMLE
Ph 108 £ A2 Y R E Y BRI TR E 2 A4
WL ER 12 %ok THR FEEE R RRP SR A
R IR R AR S ok R ol L
Pl B RAEBR S NEHR T AGRERE, AR TR
TR (5) A 2R R AL RS AR
PRKE PR 2 Bk R (FAERE) G RAITET oo Fp
AEWHE 220 R % 20 ANRAFDFTAEH w2 R

e
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41 BFHERW X 236
AL P E R

4977 s BB P A2 F P FERF

T PR £

g T

Y

7 4 £ ~ et
R iR e d

K Sizewell B & Bx P 32P7R % » RPN 5 7

NP -

L. o

FR-T]E N EE S ATRE R P R

PRS2y BRI TP TR

% 5 o 4
H_ #1995 &t 5 od AT
ERCRE ‘FK{%B&#‘ el L /%@/-‘—-i %i“% = R+ %FE’FFI I

E R BP0 2016 & pa 2 H

i B FSRGED g s Bkl b (dE) MEEEER
R A S AR N S LR T S P A K592
FEotIr A 4 o Tt b B T - R N IR B o
3 4-1 B E P FEETR e % gt i [1-7]
GORFEE | KR PER | S L | prRoE | ZRPE R | KRE
#H A
= ) b Rz
Sizewell B | 2016 (¥ )f”f& ”t F R4 Y
T iR O T
1t H - ‘
‘.'g—';“yb"ﬂ %F? £ }'_J =
Gorleben 1995 ﬁj (;?g; & %’FL i fﬁf (¢ 2 }\)/
LA B S '
P AR o B R
ke GhL: gi': “yh e 4-: F ey I
$- TH | 1995 % égi"ffm o ok
JC R B S 15 bt

2011 EAGE £ 215 p ABAP T RE P P 3 %%

Bl

10 Bl %#"F%B ELREE = §<E".ﬁ :

R

5§ hTELRER DR




FIF 5o FR AR e R AR M A AN B e T AT

‘1

PEode kLB E [17] SRS P AR FEEEES

Rk SHEmRL e 2011 #4g5 FEF 2 8- P 0 AR,
E@ﬁ%@i%i#%ﬁﬁpggﬁ%ﬁygg%iiiﬁ?%
[4-1,2,3] o gt BRI 2o 4 1% 0 b b pr i ok w2k s

FHAAAATFRRE GRS b BOERR RS E R E 2 2
e

T

o ¥ — 3 g > 2 Wi kI (Department of Energy, DOE) %

-
e

£ 3+
2013 & &5 B P2 B SRR B 0 kB R [44]

FAEETEAREERAABR TR E R [4-5] -

42 HAFERH RL G [4-1]

B E P FErrR s o b A4 B 5 0.8-1.2m gy 85 5%

EAp g B2 B R B R N 2 A L
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MR e B R o BIER I BRI ER G REE Gy g
SREFERIAIFERE AP 22 ¢ T e R E S o PR LI
Efp AR BTN BB IRAEBIAERH -
REAARE Y £ B3 R Pprs R w7 RS
Bl e BT AREE A (ESK) 23R4 ¢ 32 12 BT AP ISF 2 3
BHAEPRTERS o RRETR 2L I (D)PRAELZF R
TR QERRERFTFRTREALZZFTN Q) FEFA LT D
FREF R iHe o mReane g (1) XFx R4 82 (2 &
AR ARG R - B2 B R EF R A F Y OB Y BT

PP i3k Ak g R BREZ PR KT XIS FIRT XN

_ﬂ

W00 g AR § haAE o g R (W RFTRTR 2 2 ALK A
Progfaz fio s TR RS R LA TR PR 2R U
X5 o

W AR T2 B R EEER B KD G TR R AR
o 58 Al 5 KTA2201.1» i g s & 5 fBags RE 22 fo it A e
+ it ESK &R 4 pliEank pr > KTA2201.1 *ﬁ%ﬂ» AEF T A 2011
B 1L " #5RE o (FRAF R F 413 F M BfS £% Ahaus
Gorleben & B34t 2 % T B ISF 23 & ¥ P33k 0 e 12 T F2
eH AR E 2 ¥R 2011 # ik  KTA2201.1 Lﬁ.ﬁ"’ & o doix
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KEHE pRLT - o r Ry A% R TR

- B AEFI EREEV RS AR LT RF L 0 4 T

PheT L TR R BB (TR MBI 2 R P

(1) prikos po 2346 0 )

\

ATz SRR ] Y E 0 BB RS T R R B B

N

A2 g4 RIEUS AERIER 0 @ 3 F - %S R R

52 B
t’]-\,ﬁ’/og- o

7 TSP BT RS S T AN S 2 IH A o IR R

™ ERERFHEEER IR o i R F T

..,\

o fa R L B e S BRR A 2 g st AR R Y 1 R
UCESA A SRR RN 2

BB AESERT 0 REEAT AR BT
2REE AR RBE R T TR N R R R R
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KA RAF Ak RERR AL DTE2 154 R

7

Bul R E R L EYRET R4 T T8 I v a4
s B

ESK & Bfs 2. R4 PliE i E 7 p ARG ( REELRE) &4
RER (VR TFERPEFFL I EE) ESK E* R4 R
F kB2 B el o R iR v R (TR IR Y T o Bfs B
e W3t AR efg Bk (cliff-edge effect) » &2 P R iEAEE F2 % 2
ARG o B bR 2 B3 A2 RS RIFLE R B Rz
HHET G ARG 2 F AR SRR B R R O R BRI AT
FAB PR R A £ T M G R R F L % 2

B LB AP EATTE RERE

43 BEEF TR NTE EETER
431 7 RAHEERS 2L TR [4-2]
R 48302 (Sellafield) £ - B 5 %% 8539 2Rk % 2 Fa

HX RgFmd e @ SellafieldLtd. f § <485 ¥ 212>

o
(SN
N ==
~«»

3

AP L% 2EGAA R L B AR

(w

B F 25 ar i (resilience) i o AT R S E T 0 EPHF AN PF TR

91*&

AEREH L ARIATFLFEEARG R EF L L AS

WF A oD G RERREE S ERAET A R R B R R g et
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Mo AR A H 1 B gad i R F BREAR VAT AL
BT IE 2 e R NFRERE TR AR EAFERTERRT
—‘%ﬁ‘%&-° BT b =R e AP RS Sl B - PTGV T R A
(Sellafield) #hb b csedlisie s » B AJE I oo B b AT X %2 §

BE o4rt JURE A 1TIFR B A en™ 580 2 (5 Bt ER T 5 %

B erftar s o BT § ok Y IABA R R E AL -

4.3.2 % FRAR ¥ 2 HSC 3% [4-3]

2011 #4G 43 o B WAL T LR REXF A AL

ke

3% (Complementary Safety Assessments, CSAS) o % B +% ac 3K 35 F]
LR N e S e T T - =
WA B RT3 R0 kB FE 2011 £ 9 0 22 2012 &

B R FIELF2ERBRMSE E K 0 B8 R

©
o

ME G L HEL R F 2 RS EE % 2877 97 (Institute
for Radiological Protection and Nuclear Safety, IRSN) i # } it CSA

o FET MR

L

m»

® CSAZZIEVR* Wiy (i F BFE i = 82 1%
@ LA B A AR NN RSP EITAR AR
{6 A8/ NI p L EHFP IR 'r%’-ﬂj"‘a’ﬁ;’ii\ PEJ T ahdl - g
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3 A4

R

® ERBHHSIEHE AT RGEITEREE 2N A TEHY
T (B e r i Emg)

® iHEFw dE BHpa “EBI IR (dreaded situation) ” 0 F_A2 F]
WA RERE > R T A E L LR R ER CBANR
(cliff-edge effect)”

135 %% w472 CAS %% - IRSN 57 & 247/ BP 2% % 0 & § &

Fe2o % 2ok MBod FHH-ZRAT % 24 i ¢ (TheFrench Nuclear

Safety Authority - ASN) & 2012 & 47 & %% v F* > ¥k

TETi- s REEE o IRSN 2% B “Hit% 2P

(hardened safety core, HSC)"#%5 ~ 14 i 2 4o & o i) > r0iE 1) 2

BT ET T EI TR P

® FhRET &S N i
® LPIALL L L RHHT

® REFjALpPFRta

ERRSn T 23R & (ASN) %2015 &4 2 & i3 % % % HSC ¥

BEE 2 HSC:fi * ¥ BF R# AP & LT iER,

® % >izp £ (Safety Shutdown Earthquake, SSE)z. 1.5 & 3 &
28



® it B wE# 20000 & (F04t)

fg—
Ef?\‘

® LhmIE FRE T
i i

ﬂﬁ'
“.1
y:?:
.@z

ANS R fef b RF BB AS TN ARRL S - £
- 4 T pck el o IRSN 335 5 4 47 CAS 472 » 82 i ek &

X Pl Ut
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4.4 3 R R > W R

% Bl 3% (DOE) #2013 & 4% B 7 30 &1 § b i 3

'ﬂ‘

Pl B ALY Rk 44 APTARCERA BLERFEFEF
ek SN P Hp pFi3 2% (interim storage facilities, ISF) - @ fg#p A
ki * L * 22344 (Dual-purpose canister, DPC) » £ ﬂi%l Ilic
NpEEERIRERER Y R AP AHEE BT 0 # 3 (1)
dfa KAy (CHB) (+ 3 Hafi izt s) () ke
& *  (Storage Cask Fabrication Facility) » (3) 7 #c ¢ = ¢
(Administration Building) » (4) %% ¢ .« (Visitors Center) > gz % 2% 3

RS ERSRR R 2 R0 [45] -

Horizontal Storage
‘Modules supported by

e _“concrete Pads — —
SNF Storage ‘

Vertical Storage Casks
supported by concrete

B 4-1 ZRFTBP P PHpreEs (ISF) &% 1 % B [4-5]
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SINEE RN

WA SRRk REA D A R
MR rEFERETER

gk R

AR T A LR R R IR

o FREATED A EFER

2P ISF B2 5 p ¢ J5:

'- “L ’E’J; mﬁ}-—%‘ ’_%}LL l.@ i&,ﬁj‘ ':‘
&)y v [z (design lifelaging/maintenance) » B e F &

(postulated accidents) » % P& » ¥ %% o ISF mf B3 % % {5 10CRF 72
i A

T2 72122 ¥ 72136 F ¥ 2 w0 & FpTF k8 N TEX

FAERDT FHEIBFFIRNMEBEERFAED R % (B4
KoooEOk o HER LR RE) T FE T RS AR

(confinement) - =t §&7%  (sub-criticality) - #5 %442 #= (radiation shielding)

@1 g B~y (retrievability) 7 it o NEUREG-1536 45 4+ P& i 5%

’

PR AL 2177 % 0 & NRCIRE TR RP S ()

G SR R
ISF wf Bimfport 2 ¥ B Rdpied -

H_

7

ETTRS

ﬁx"‘f"'%\"étﬂ)i

(peak ground motion acceleration, PGA) » ¥ - & = & F J&3¥ (ground

motion response spectra, GMRS) - PGA & &4 % - * v £ % - 2k

~ W R e b A eid B o GMRS Bl A A#HL A b

W RATET TRtk P L R RF o 4o B 977 0 A

11\

FRTNHET ISF BT L Ak % PGA 4 0759 ¥k
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2 T%RE £ vt i GMRS 2 4eid B % £ % 29> @ # 4 4rid & 1g=9.81

RF R B REFATARE > B v

("?n)

>‘1‘:\

m/sec? o 7% % %5
E ;?Ji%l 2 vk RSB R R fa B F R (GMRS) % ¢
GMRS %35k 7>t U.S. NRC Regulatory Guide 1.60 » @ % 25k &

H R4 B PR B0 200 ASCE-4 g 2.3 & o

Horizontal (0.75G) and Vertical (0.5G) Design
GMRS

2.50 - S

2.00 \
5 // paas —
% 100 S KN == ==Horizontal - 7.0% damping
o / Vertical - 7.0% damping
< \

0.50 - ENEmEEE I T N T TTTTH

/
0.00
0.1 1 10 100
Frequency (Hz)

Bl 42 Z2RY Wrpraxs (ISF) %# 2F ¥ (0.75 G) [4-5]
it R R R X024 B X ikr9TY 2R3 A# My
(concrete pad) =& & 4>t 3-6 R @ i KR s (CHB) B4 _E
E R 4= 6 (on-gradeslab) shal #dm 578 & iR 52 Bl o Frak
B g B P (F PGA=0750 i i2) %1 p BT BT A §

BrafE T s (BASER) RAI ¥ LKSERPLEEL G

seb BYRE A T E AR T 4 BRA o
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5.1 F%FRFREE B R

i #84 (Nuclear Energy Agency, NEA) 2z 11 i ¢ A B » T4

st

EX O TR ZROWAR P A AR BREREr FFIT oY B
ME 2R > 22013 # B Fa3t g7 o &P+ DR RPFY i
FUpTi33% % (Long-tern Interim ) 2. £ #p % > > 5% 2 L[56-

- %7 2011 45 5 $ ©®@2R4 PIEER 0 4 AR AR TR RS

WX 2PEL AR A LN ARF I RFREEE S -
EAPET s P PRI R LR RS G AR R

EEF RS R BH Y B R s BT RO T 2R R R

SR o Bldeo E R FHE TR 2R TRE Y e

LR F 2 RS AP RAGE S - 83 6 R Rdo WA

TEArERL Mo 2%

P
IR
=
—

%
(3%
e
&
FA,_“
feg
iy

P
(e
(3¢
1%

AR XRF B b EEAF e G wiBEE 2R LERE
FATPFG SHARITE o X LR FEERES R BT RRD

oot P Al FEEFHEREY MR FAAEETRLSIT



S FH e x FE SR A hREE s X ER D bt
RN EIEN: - LI A
RyR BN P AR KPR f s A BB PS

WS FERR P S AT e R T FIF S R

L9

Bk A 0 T AR AR T S BB 2 ARBE; 10

RIS S P X F e TR BT 151558 7 e

#p % >3 (periodic safety review, PSR) » ¥ id ¥ = =ik d 37 3
10#& B ERERF i F (JAEA) 2o % 2% pL & 77 5 %%
PR 2 £ &I I B2 PSR chde Bl & pARE ¥ g 0o
VGER GG T LA A A IRA

@ SHENGAFHEART A PP NENAARESERALY

3R 2 FE AR AR R

® Uik iTE A X 2REEHP M ERTT * i R

P LFEREE 2R
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B2 PSRN FRFEM > L% 2 F 82 B4 g g
SRS PSRAGERRN MV FF AT R B o ST RS

Z ¥t (Aging) B2 L& o

52 P *§ErX 2% A{nE
521 B&HRL

pAR+4 %22 R ¢ (Nuclear Safety Commission) . 2002 &
70 14 psp® PSR LRI EREE 2% a4pe 0 P
FomEF @ EP ORI RS AR ERE L EFR TS
g8 [5-2] - £ 2010 & ISSF2010 B'%# 33 ¢ [5-3] p A F * i 4
R g g B - HRETP AHCRT A A BRK i * 40-60 #

AAREE 2 F A AT 4 g

(D) * By ok d PprsRw22 > b2 Pa TR

@ B s Bl AP P EANEE R

(3) il “T HARF F PRV (8 > §URTE A § LR K F F R
(A ERichTE Bk faz E 7 § s AT PR B
(5)% *% 3 icenE = § it 4h (UO2) iR £ § it $ 5 (MOX)
(6) * B2 WAL T RN & 3k KA K ehpE R R 4 4
(NRAFEF AL E W& FREFRE ALY 2L

35



522 % A&pP%
P& “rERF R s BT E 2 F e K215
FoheT A d (1) EAEE () R 0 (3) REZ 2 (4) TR
CENE NOELESS L X
(1) ¥ x+ i i (siting conditions)
st 1 A Aipe
IR p REBEAGRAFFEEEFR PERURTF]D B
FHH T LT TREFH VL DAER
ipdr2- Ty RA
PP PRFF R G AL KR RT > F A R R

gLk B R L IR E M dE B S TR E o

i 43 LR
B ER R Y T F R AL F G E & (maximum credible

accident) FH T > B HE R § RE AL KR o

(2) 45 &+4+#1] (radiation control)
ip 4+ 4- % 4t# i (confinement function)

(R R i TS N A T g TR S R

ip 4+ 5- f5 5 5 jr (radiation shielding)
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S

EERERN I R B RS- R R I e

N

f0 e e iR R R AR R FEH A AR R B RS A TR

FEILT o

ip & 6- 55 % & 24! (control of radiation exposure)

B B TS BHEBTERBEE BLIECR -

() &EHE X >
ip &8 7- st e FR 2] (control of release of radiation material)
EH EP R Y RTINS o bAe Y AR A 2 2 st g3

PrFEd 2RI M RECE L R A TRRAE T N

oo 14

hd

el

A
o

in 4t 8- L ¥ pTiz 4 £ (consideration of long-term storage)

TR A AR R W R R E 2 MR R 0pT & R

b

&
7}

r Bend 8 = F M (long-term integrity) ©

ip 4 9- $H S E R (radiation monitoring)
W EPR Y BT R 0 AR R A P Tl B 2 W
Beo MR Bl f ed e R ERIE - Bhi2 bfR g TR R, RRC
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SR TR LT s R B iy e R B R et

F g G R g SRR -

(4) 7= % > (criticality safety)

ip 4t 10- H - £ Bk Tl % 2 (criticality safety of single metal
cask)

RGBSR T R R PR b g Bk T
B pEEY a7 Y2 R B s o B -
& REHP A RE o

dpdt 11- Afdc g B2 R & 2 (criticality safety of several
metal casks)

B R E R AR R SR E RERT Y S

LI AR 2 PR e R A

in 4 12- 2R &t £ (consideration of criticality accident)
b PR BTG R T TRIBR L LR o &
Tt Pif g cndg W 7 b SR b enfRfh {0 o i s g4t 10 2 11

PR R R £ B A BPROEY P E R A

(5) # i % >3 (other safety measures)

ip ¢t 13- @R % & (seismic consideration)
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ip & 14- ¥ R dh p 2R3 % 4 & (consideration of natural

phenomena other than earthquakes)

FrEPY W R LY 2 ER PR HR BRN
W2 R ERE R EFUAE > TR BT IES 2 BB

\GI‘J o

- w

gl
dp gt 15-1 “BF 4 £ (consideration of fire and explosion)

B EPEY WEF GRS T VR A R 0 BB R
[ EEE B EREE UED TN R FEEE U REL 2

Wb 5B R A % o

ip 4t 16- TiR#& % 4 £ (consideration of loss of power source)
FITT @ IRT IRl A pF o F PR Y R RR T E TR
BEIHDFRET LR EFF 2EERE (B4 (D)
A FE R (2) BHEER A (B) VLRt B ki

Efui; A RPER)

indt 17- & ## 64 & (consideration of movement of metal
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cask)

BRGEPIRA Y WRT R BB e L & P
é—’v ’ 'I‘/‘E.ZT;S'-“:%, i o

ip 4+ 18- & 4 & (accident considerations)

R E P Y Ty

Ko R H R E R R ‘;PF’I%;F’/'}'J'Q‘—"%{
4F e A AR EREL o
ip 4 19- %

. * % § (consideration of shared use)

WP BT L P RS S M Y 2 £ B
KE o BERF

“‘."’f?‘ Fx %7 g;}ﬁ'i’ﬁ?’

ip & 20- 422 4R (specifications and standards)

B AR 2 R R E R B R BRERT RS
B RET o

821 i

Z

& (considerations of inspection and repair)

TIEPRAL BRE RS X RN SR
;él;’—%éa.l/'}/ » ¥k ﬁﬁ_@r/}%%JﬁEﬁjﬁn

3 i A2 B o
AWML T2 2 Al R R R ] % P R R ot
PPaRBERZRPT 3RSV

LAV EL RO HAH GEL
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2 [17] B AFL 2 $ B E R

53 £ Witk ARFFTE
5.3.1 3% 23§

HIpd R g R P [5-4] 0 £ Wy ¢ (NRC) o ~ 2000 # =
w7 NUREG-1567 2 gz Bw#k * F RRA 2 > ¥ ¢t & 2010 & { #7
NUREG-1536 2. — 431t 5273k *5 ¢ & ZE P (certificate of compliance,
CoC) % &% - FIRickvY & £z 10CRF72:E + 21 » NRC
=g # 7 %% e 1SG (Interim Staff Guidance) e 52 IAEA K
oo PR E R R e KA ZLI0CRR7L (77 1 o & Bl ATH % % e
1SG 45 4+ »

et HF FT o NRC & 2015 # B 44315 5 NUREG-1536 -
NUREG-1567 » £ ISG z_ T 3t ;ﬁd v (T3 (feasibility study)
test (1) 1SG-24 p -2 5 4~ 7% » (2) NEUREG-2152 22 3+
Fondd FEdFar Q)ISG-1T4p¢ 2 L CHPAR PR
& R 2016 £ AR 4 2 37 ATERT 5 & L L NEUREG-
2215 ¥ 2 S SR ITEHSEF R L PR BB I i Fpte 2019
ERETFHE DL NF T o

4 > NRC » % # NUREG-1609  NUREG-1617 » £ ISG 2 F

W AT Tm@ﬁ%% & .7 NEUREG-2216 g3+t 2020 # 4~ &+ ;%%
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oo ¥ gEprR T L & " ¥ 5 NRC & AT L e g MR 2

NUREG-2214 - & 4t 5 v242 % P20 2 E?T#i’@'ﬁiﬁ » 2K NRC ¥

1"‘

b NUREG-2224 L2 (¥ %) TR EPRFEHERFE S 2 0 R KE

B 3 BACRTATRAS - R e

532 1R

BN 2H b £ B NUREG-1567 2 2 [1-1] 5 A d #40 T »
WP PRI RS 2R E FAER (12 B R
© 32019 #A- N4 o FiEE A ERE NUREG-1567 22 % 4

BREEG () Féerm (2 FaFlhid 3) kw2 wFAL

B0

(4) w2 FrFE . CEFRR AR PO E  ORBERE
(6) T % 237 (7) BH=5 - (8) BB=G - (9) HHE = -
(10) B 23R (1) BHRm - A9 T &2 pALTER2% 2
i (12) 551 SRR ST R E (1) F P ET S
(14) B3P B h o (15) &F @SS 0 (16) 4% &

=L 4

4

5 % B NRC £ 2017 & 2% 2. NUREG-2215 % % [5-5] #7 g+
HBEAED AL (D) et o (2 BuEpPid o (3) KWK
AR (4) BHER o (B) BEBFR - (6) A TR 0 (7) T

% 2%k 0 (8) HHtiER 0 (9) BFX 2=k 0 (10) FCpTiE S 1 LT
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B (@ &@M CoC) (11) #k feynAzst & 5ym 6 (12) H (F¢= 6 2%
(13) AR+ ¢ 2=k > (14) 4% f 3 % 0 (15) &7 FE % 0 (16)
b A4 o ¥4 NUREG-1567 %> #7:9 NUREG-2215 ¥ % %
F AP EEE S T A& i >R NUREG-1536 4 % 27 ISG
fa &2 T3 o F B NUREG-1567 4R % » NUREG-2215 ¥ % #-ij I
FFEELEH AR E ST L0 FIRACRTE L @ F 2 F R AT A

e

@iz (thermal evaluation) ¥ 44#L:®=% (material evaluation) % & & o
NUREG-1567 L (k& $t g PTk o 2 p A PR E LB L AT © 4r ]

5-1 » NUREG-2215 B 4- $ 4F 5k 31t 2 52 B= 3K % (specific license

application for a dry storage facility) » £ — 4 T B iz B+ & %

(application for a dry storage system (certificate of compliance, CoC)) >

L ARIEN R 0 Xk B % BT T AR (surveillance) & K o

(a)

Chapter 5 — Thermal Evaluation (SL)

Decay Heat Removal System Material and Design Limits Analytical Methods, Models, and Calculations
+ General Considerations + General Considerations + Configuration
= Dry Storage Systems » Considerations for SL = Material Properties
* Dry Transfer Systems + Boundary Conditions
Surveillance Requirements + Computer Codes
« Temperature Calculations
Thermal Loads and Environmental Conditions « Pressure Analysis
« General Considerations « Confirnatory Analysis

« Considerations for Specific Licenses

(b)

Chapter 5 — Thermal Evaluation (CoC)

Decay Heat Removal System Analytical Methods, Models, and Calculations
= Configuration « Temperature Calculations
Material and Design Limits « Material Properties « Pressure Analysis
+ Boundary Conditions = Confirmatory Analysis
Thermal Loads and Environmental Conditions « Computer Codes

B 5-1 #inemfe ) 75 (a) T rrR s, (b)- & T RERT ks
([5-5], p.5-7.8)
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(KR

NUREG-221 #-#ni= s & ™ T 7

¥ @ %P (monitoring) 3+

{

it % 12 (management of aging) 7| » » 12

B2 H AR

Chapter 1 — General
Information Evaluation

Chapter 3 — Principal
Criteria Evaluation

Chapter 4 — Structural

Evaluation

Chapter 5 — Thermal
Evaluation

» DSF or DSS Description and
Operational Features
» Engineering Drawings

+ Design Bases for SSCs
Important to Safety

» Design Criteria for Safety
Protection Systems

Description of the SSCs

Design Criteria

Loads

Normal and Off-normal
Conditions

Accident Conditions

+ Decay Heat Removal System

« Matenal and Design Limits

» Thermal Loads and
Environmental Conditions

Chapter 6 — Shielding

Evaluation

Chapter 7 - Criticality

Evaluation

Chapter 9 -
Confinement
Evaluation

= Shielding Design Description
= Radiation Source Definition

+ Shielding Model Specification
« Shielding Analyses

= Reactor-Related GTCC Waste (SL)

« Criticality Design Criteria and
Features
+ Fuel Specification

» Confinement Design
Characteristics

General Review Considerations
« Drawings

Environmental Degradation;
Chemical and Other Reactions

Y

Fuel Cladding Integrity

Material Properties
= Mechanical

+ Comosion Resistance
« Content Reactions
+ Management of Aging

+ Themal
= Criticality Control
= Radiation Shielding

Code Use and Quality Standards
« .S Design and Codes and Standards
= Weld Design, Inspection, and Testing

and Retrievability
+ Fuel Classification
« Canned and Uncanned Fuel

Component-Specific Reviews
= Bolt Applications
« Protective Coatings

« Concrete
* Seals
[
¥ v ¥ v
Chapter 11 - Chapter 12 - Chapter 13 - Chapter 17 —
Operation Conduct of Waste Chapter 16 — Technical
Procedures and Operations Management Accident Analysis Specifications

Systems Evaluation Evaluation Evaluation (SL) Evaluation Evaluation
« Storage Container * Preoperational » Off-Gas Treatment » Cause of Event « Functional and Operating

Loading Testing and Startup and Ventilation « Event Consequences Limits, Monitoring
« Storage Container (SL) « Liquid Waste and Regulatory Instruments, and Limiting

Unloading « Maintenance Treatment and Compliance Confrol Settings
+ Storage Container Program Retention

Handling and Storage
Operations

+ Operation Support
Systems (SL)

» Limiting Conditions
= Design Features

B 5.2 #iti®= kL ([5-5], p.8-4)

533 SFEV R

AR ERA

FTPTR WX

B K
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* R FE AL PT 3%%F 0 2 B NRC 178 8377 BF %E’ﬁﬁiﬁ%ﬁﬁ?
L EWERL P A 2002 EHF 2GS R & BEHIT R
WERF LS RSB E Y E B ERELE > B
FARM Y E - HWS A EHOF AR RERESRER Y FRGRP
TEHEZE (DHcAR S £ 2) B K -

PAZRICRITRS X 2FARTANERERSH Y B
PR PR G 40-60 £ 0 R AR S BERE Y 3R
TOER O R PR e TR E L o F WAL R R YRS R

PEEFB AT o] RN EL BERE T BT ET R4t
SR 2 B EERGE - Tl - R 23R A 6 A BGE

LI

V-2 FRG R BEARETRREHE T £ hE L @
NRC % 2% AHf M- W™ o P AfgRTR %L 2§ Adpsrae X
r AR LAR R R ORPHUEFT L R RS HRR

FEBREZEZT NG ERFAREITOZE 2T % o W) 108 £ 42

FREE Tt A R ARG ARCHEY PR RSE > BRI

SRR RRE 2E I ek
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54 FpRFEFLEELR
Bp LMy g b 2R E § (NRC) $i4F & NUREG-
1567 [1-1] #RF AP & K5 A# - 720 T @+ i e

FEEE AP FAREN, [12] WP oo P Y RRES

&

BYE LB E TN FERARRIE Y SRR PR

Q'r\

[e]
H

(u
I

P-RGRFE ST PP R FIRES DI PNIRFR % - p A

ok

—\

VOB AR RBRBEALE Y VG R E AP A e F B R RT R R

Tk 2 g R e Flpt A3hEiE(T 0 2 £ 4 (107-108) 7 ) o

AELAITARME 2F ARV E EFRE SRR TR

AR R EHEERT

MAaws FRLERSPRBESET ARLT SERIUNTT BT &
APFFEEPRFTEF R A BERSRAIER 2 2 L RARTF
BRI S0 R R e R R
WARARE G A E 2 AT (bl B R A FATRER) RE
T AR AR DE DARAR o

(¢ £ BB P » ap enpril RER RIS 0 AR BT S

g

FHERGEDF 2B L R LERE ki A ApM iR B

R aF AT EEEY o L 08 JAEAZ % 2% f7ia k0

E 10 & FRF-ZF PFER LY RE LT A NRE A
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REEs Fh 2L 2R ERTITIAME TR L
E

(B2 W} 1o Heeriz pr R WY £hEH A% @ NRC % 2
FERIE - R o P AGRFRE L 2F AL RRUY T4
Bifth > LABE F R ORFPHBTY €K B HIRRD
WMEZLE NG A FRATOE 2R S % o B 108 £ 40

Dt T FPF AR N R L 2R L ST AER 0

FAEPREFRE 2 EFI G e AR o

(4) LTREF R E P TR LR Y o - AR A R HE
ii%]-%i?ﬁi?r';wﬁ Hikd g L3 F Res FloRE R 2 (IAEA)
2 ERPE L F M (NRC) ke 3740 B ARFPF > 255 70
PP TR RS LT A 2 2 & R LA Ap S
o g% R 5% F 4 [5-5] Ehjppris s * s p L %
Wy B PR R RN M, A E Ry BER
Foo TR AEET B RY B RS AT S LI
R % - £4F (primarylid) » ¢ 2 2 £ 2% i* (degradation) -
"% b *& (incidental risks) £ 5 &+% & (radiological exposures)
AP MPEA KR ER G TR kY (4o £ F (hot
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cells)) o i 7 &b 247 0 B % s AT BT 2 X g ITt
% (Aging Management Program, AMP) - £ & 5 p7 13 {8 Fa i%2E 45
inE & :]l"\i@ﬁi%]ﬁ o FREAP Y M LR 2GR E o R
Bh B Y RF R e 2 A EREPN A i?‘f]kr% gy k KuAp B
W BT RE L B RERG

G)REF&H BB reRsE L 27 &> g4 E
EFLHBUEPE R f- BRNEMFEIE (AMP) 2 4n i
FRlzEsr o WP 108 EA ot 2 [ i3 Pl TR R e &
2AYTHELFEERN pART YR FEXCF2F (AMP)

BARRE KRl EE o
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