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The operation license of Taiwan 1st nuclear power plant has
expired since Dec 2018 and the others will expire by 2025. The plants



are moving onto the phase of decommissioning, and spent fuel dry
storage systems are essential to the decommissioning procedures.
Namely, the fuel needs unloading and removing from the reactor and
pool. After that, the emptied pool can be used for dismantling of the
reactor, pool and reactor building. Heat removal greatly affects the
safety of the spent fuel dry storage system, and the ventilation plays a
key factor in the long-term integrity of the structures and components,
especially in view of materials deterioration and temperature
dependence.

The 109th-year research project is to conduct a study on structural
and material performance of drystorage cask systems and the regulator
compliance. The study collects and analyzes the techniques for
evaluating the ventilation performance of drystorage cask systems,
factors affecting the material deterioration of the systems, industrial
specifications for material properties, and characteristics of different
drystorage cask systems and safety regulations. The results obtained
will help develop advanced safety regulation for drystorage cask
systems in Taiwan and improve the design review and management
techniques.
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Abstract

The operation license of Taiwan 1st nuclear power plant has expired
since Dec 2018 and the others will expire by 2025. The plants are moving
onto the phase of decommissioning, and spent fuel dry storage systems are
essential to the decommissioning procedures. Namely, the fuel needs
unloading and removing from the reactor and pool. After that, the emptied
pool can be used for dismantling of the reactor, pool and reactor building.
Heat removal greatly affects the safety of the spent fuel dry storage system,
and the ventilation plays a key factor in the long-term integrity of the
structures and components, especially in view of materials deterioration
and temperature dependence.

The 109th-year research project is to conduct a study on structural and
material performance of drystorage cask systems and the regulator
compliance. The study collects and analyzes the techniques for evaluating
the ventilation performance of drystorage cask systems, factors affecting
the material deterioration of the systems, industrial specifications for
material properties, and characteristics of different drystorage cask systems
and safety regulations. The results obtained will help develop advanced
safety regulation for drystorage cask systems in Taiwan and improve the

design review and management techniques.
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% 2-2 FAAR S [2-11]

Basic design parameter for cask

Design storage period 40-60 years

Fuel type 17 x 17 array for PWR
Enrichment (wt.% U235) 4.90%

Burn-up (max) 55 MWd/kg HM
Cooling time 10 years
Environmental temperature 33°C

No. of fuel assembly per cask 2]

Total heat load (max) 22.6 kW

Y@l 0 BB A L L IS % % (double wall system), ®op Rk #
e #0% 5% (insulator) #4342 > @ EE 2 3 b K &% (ventilator) R * ki
FErFHREZZTF R oA TFd ERT 0 F v R KiE
EHERHAR T FE PR R R R B d
SN F U AR s WA ehp RF AT o S F HAIER BT
O 2 R R A 80% T A5 2

4o£2-30 prir47 8 (226 kW) - RC #E 4k 5 EE 91°C -~ A2:E -

o R LE (90°C) [2-12] s ik 1 RC 4 5wt



3 2-3 R A ABEMLRBREE [2-11]

Temperatures and flow rates (RC cask)

22.6kW 16 kW 10kW
Alir temperature at inlet, T;, (°C) 33 33 33
Concrete container body maximum 91 T8 65
temperature (“C)
Canister surface maximum 209 171 132
temperature (“C)
Canister surface minimum 89 17 66
temperature (“C)
Guide tube maximum temperature 301 243 183
(“C)
Deference temperature between 65 51 36
outlet and inlet, AT(=T,y — Tin)
(*C)
Flow rate (kg/s) 0.335 0.363 0.271
Temperatures and flow rates (CFS cask)
226kW l6 kW 10kW
Air temperature at inlet, T, (°C) 33 33 33
Concrete container body maximum 83 74 63
temperature (“C)
Canister surface maximum 192 158 123
temperature (“C)
Canister surface minimum 123 106 85
temperature (“C)
Guide tube maximum temperature 228 186 143
=C)
Deference temperature of air 52 42 30
between outlet and inlet,
ﬂiR:TMl - Tin;' :ECJ
Air low rate (kg/s) 0.363 0.385 0.344
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3F =X AR it Y% = 37ET @ 5
1 \mEiEs #F . B4
% & (mm) 5950 600
k7% (mm) 4250 420
Rt ER 1015 100
(mm)
B EER(MmM) 720 72
2 IR Bp 14.6 Kw 11.11kW/m?
(1.15 kW/m3)
% & (mm) 4870 490
s 1800 180
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THAPFR T LR F L 0 BT RRARP PRS2 SRR RR A
& ] o ;fa{ﬂ}—'ﬁs%ﬁ Wi o ¥ b ONR #2014 # #74 i 2. $%53K
% 3% 0% i) (Safety Assessment Principles, SAPs) [2-16] » H ¢
¢ 7 - REFIRENEEEE SRR > A 2020 & 6 7 ST b

(ventilation) # 2= % | (technical assessment guide, TAG) § ¥ _#
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2= [2-17) 2 5 BRFPRGERAS P O S F R B 24
REFRABE TR S R F R E AP Bho i f o
FE S i RS Keg BT A F ¢ oo bR b P E RS
FOERAPZER - HER R BRI EPNER F;T%@ (Western
European Nuclear Regulators’ Association, WENRA) » ¥2 & *% k3 5t %
# (International Atomic Energy Agency, IAEA) 3 # 7 {8 15 chig % 23k
112 ONR p 3RF g ip R & o
Yo ERTRP > R R BARFTOF AR 0 AR S

AR EEEITAAM GEFER XY FRFTIEZ (license
condition, LC) -~ &4 s $5RF ¥ 15 2 LC 34 2R 20 Ffp 4§ S
Far@Pailairf| S gspE EHEDF AN 7P 8 b R H

WER o BRPTREHER R X ERFTIN LR Z R ST
éj?%%ir"f :
The Health and Safety at Work etc. Act 1974
The Energy Act 2013
The lonising Radiations Regulations 2017
The Nuclear Installations Act 1965
The Regulatory Reform (Fire Safety) Order 2005

The Environmental Permitting (England and Wales) Regulations 2016
The Management of Health and Safety at Work Regulations 1999

The Workplace (Health, Safety and Welfare) Regulations 1992
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® The Environmental Authorisations (Scotland) Regulations 2018

® The Supply of Machinery (Safety) Regulations 2008

® The Control of Substances Hazardous to Health Regulations 2002

® The Construction (Design and Management) Regulations 2015

® The Building Regulations 2010*

® The Construction Products Regulations 2013

® The Energy Performance of Buildings (England and Wales)
Regulations 2012*

® The Energy Performance of Buildings (Scotland) Regulations 2008*

® The Dangerous Substances and Explosive Atmospheres Regulations
2002

® The Personal Protective Equipment at Work Regulations 1992

® The Confined Spaces Regulations 1997

® The Work at Height Regulations 2005

(g3 )

Wh gl 4pg 52 Ayl Ry F iz R
A RPE- Reheo $WE RS > bk AhE g v FE D& Ripg

AR EAB TR R EY R BFHT LR

—_

bkt Rl BRI A Y B (e F i
LEHBIE) o it S E i b F AT BRI

FHRIIE TS O dkAc2 7oA o
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thiFFLLESHES P RATHE F R RLERER A
(containment philosophies) o ' i 3® 378 P 2. & f~ 2£ ¥ 75 P B2k 4
WhOBES b AR E R P ind § skl f2h E 1
RET > R % 237R4FE 2 - 30 o
Hb AR pde it 2 R p R BRI e~ F 2R

HP B AR R RS AR R E R BT

EREHRRBM2 LR LE FHMFE (air cleaning) %65 (drif g E)
SR E LR EER M o FARITHR A HERARGHRH TR

t« b *% > 12 7+ & ALARP (as low as reasonably practicable) &% & p|

2.3.2 L H
MRS AEL 2 P B AT T R i
E N ERER CREFEEP TG TR E AR D
e PR L AR A BT BRS T E R RE R

AR R D RS LA Y 2 F B R R
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|~

HRFEPTR % 2 W b R R R [2-18] 4o
(1) > 2 BHA > w > PFEE@Ea BB b 250 (p R
/n) ﬁf,’,ﬂ/f’i% R ’;J—A}' > —g—%"%ﬁ. o

(2) Frra®REF ABWR L5 FREFED RN L E0LL D § T

(3) R B Fenf ME S AR BAFORE L Lo 5

(4) »v:E 45 3£ =k (cask maintenance station) > E AR #5384 APk AL

'
A

(B 25 %) i RER F2 BB PIUAHRLS LR )

o MY 1 T L NEEARY BT S En AF 2 R ¥R G
Tl TWATRE I IR A (P ARF A)REEE o

(C) Frrufer a2z @i a2 M2l 4
I I B = A

o] 270 A5 4 ERP R

=1
|~
(7
>/
£
-
by 3
=
o
[N
oA
b
o=
)
T

[2-19] o 4ept ﬁ ARG TR AR MFRT A ZAEER

A

GE 4 AT AR AN o
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R TR A T
D ML prove \ /
encotec ~ b B 7

7

. 7

1 4 7

- 74
e, B AT T A ity

T A Z
>

Z 7

e

SN

S

SRS SRS NENNSRN N NS

“wBn

i e o

R -
7 | B WL B i wy WG B
G ) .

Rl

L

B 2-7 4R E P §oprE w2 WIT 24 22 STEAG %4 [2-19]

B F E L2 pray 0 d BE2Rgg 8 1r 3£ & (Federal Office for
Radiation Protection, BfS) i  » 444t & p733 1 hbihd T P73 k3
EERFF RO RFT L AT R T ERR TR FET 2R E
K EF Y o AR PR T - L1408 L (R

- R R

S0
A
>
=
e
LN
ie
‘\/

) HCRTR W 2 A RS EL 2 A



Y BRSPS e AR I RTR S IR R R P
A w B BEP » @i R B (TR kAl
M) o APl AR 0 AR 2B K TR R G B D g ¥
i 2 IR [2-20]

R £ B# 4 CASTOR® 1983 % B 4ni * o @ 5 F7 7 & *
CFD #c# FLUENT #c#t4 470 Gorleben & ¢ prizk s 20 & o3
WMERBRIES 0 UEREE L ITMMR 2T 2w [2-21, 22]; A
FRp AT EREIE (PFRETMLBEF NFCENFO)
¢ — CASTOR® V19 44 > 4-@12-8 > &t f §* 20kW g7 i &
(ambient temperature ) 25°C 2.9 B|iE 2 T 5 B TP S A%
HOBRF QY P ELAAE SRR CERERE L E- HAEYH
Gorleben £ ¢ p¥ %% %% 2 4cBl2-9> & AT HB A b 3 A hpT 3 E
(B4 > 4§ ;‘ 27 kKW 3] 39 kWz. 26 B :CASTOR® HAW 20/28
CG £ R##) 3 rfr Bl friml gt 2 P HIFGRGR D
ZF 0 MEF Rk g R R 25°C £ 1B s v f (solar absorption)
150 Wim? £ R 5 s 2 FHaMA BRI H%RE 0 BV &
Gorleben & ® pri3 ks h ¢ * 20& o CASTOR® #H % o § B &
60°C ¥2 70°C > m a2 RERPOER LR & 3°C MUp o
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Il

45.00

42 20

38.40

34 60

3080

27 .00

23.20

19.40

15 60

11.80

8.00

FLUENT: 22°C
Measured: 21 °C

Concrete cover

4609
4473
4337 g

| FLUENT: 43°C
42,00 | Measured: 43 °C
40,64

89.28 Finned
Surface
37.92
36.56
35.20

33.84

32.48

o

B 2-8 H-Z#zsinsiredplgr [2-21)

EhEhBRBRINERS

® 2-9

CFD-Calculation

MBGE B s 1 g RIE R [2-21]
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WP o E AR L Y R E R ER RS (high active waste,
HAW) pr 3 P e @ 343h & Fa4E & PP 40 #3431 60 &
2100 crpF F H AT R B (T nRT R 0 ¥ by gl £ pF 3500 0t i

Pkl o v ow i % B3R [2-20] o
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PoAF ARERD Y BPREY B E RSB AR TS P
AR+ A FR A 2005 £ 11 ¢ K F A 2 2 T gl pr 5 on

3R () A 7V ET R R £ 42 0 Recycle Fuel Storage (RFS)

company) ;¥75 RFS2 7 & 2014 # 1 " wp AR+ 4 R4|L F ¢
(NRA) # 2% B2 2B P 5 3% % 2 3704 2 g & 0 ki

LHRFPREHRITEFRLRLFT g oy AR L R

PR G MR LEL S ANRART 2R R R AS ARG

\\\?{s-

E
9

# B AP TR [2-23] BT oo E?%L%#%L",ért Fuld i3 TG G
% * Fluent#c#8:2 7 —- & = a8 @ L4790 ¥ > 4rB2-10; & 478

EHREP ABEFE ¢ (JSME) A=+ AR ¥ (JSME S NE1-2003)

ik

T R B AR AR S 45°C ARG BHER

o

BEER S 65°C e 1t Bin s R FHERAR S ¥ B

=

?‘;{%il&_ﬁo

4% 3 U= AL 5 s Sa > P N
FrpdhBERFASN EREHETIDE LG
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24 przEfagons g
241 #EF A

BB PR SRR SRR e % 2
A R I S Ve S L R

Mg o Flt o — X 2RI E REFRGALAPT HIRAI ERERT S

G
¥
(u
S-i-

FrigaBREa ikt ¥ - 360 w3

i
e

&

"
a7 EF TR PRpEIFIraa R Y hE™  BER
LSRR RTEILPL o HHD F AL TR~ B
BHH 2 RN 0 B REWEATR (2 X) B 0 I3
BRFARFREROR TG AFEFRRVERASRL P

Vg se

p & JSME =2 £ B ASME 452 iR 3 4R
BB - eyt ARPIER L G EF LR [2-8,12,24] - &

@ % %M ASME 411 65°C ¢ 176.6°C i Rt 4z it ¥
AEER Y REERE - p A JISME REFERFFmE R
KRBT E S - LR T R T AL M 65°C L%l
Za AR 240 pEp TR B KRET L 175°C SR RE R
FooE - R RE TR ERALE 65°C it 90°C 0 X H
FIREFE A% P o RIRFITFETRERS FFRRET S FFR

B 08 & 06 2 Bfcivitid » EFRIG T HR BT



242CFD # szt

FEPRE R RAR S kR ES ‘%rf SR A S S i - 4
(CED) %4 47 o 4w #7if » 2 W5 ¢ € (NRC) ;fg? 7T
(feasibility study) » #3+NUREG-2152%. % 2_ 3+ & jn48 4 & (CFD) %
#§ 7% NUREG-2152 # P CFD = 22 A &2 rmaftakih &
R g hiEk s MARICRTE T 2 CFD 2 2 B iR E
[2-7, 25] ° % #&dx acdp ¥ (Grid Convergence Index , GCI) = iz » A3k
& iTdpscie £ (discretization error) 2 4tk o GCI = Z3lmb R
»+ “Standard for Verification and Validation in Computational Fluid
Dynamics and Heat Transfer” (ASME, 2009) - p ~ JSME 4+%f- 4
PRk T F R84 RFE (o) ¥ AR E RS

BO(S) #atiht 4 (o) 4o 257 [2-24] -

% 2-5 #kt REE2FFER [2-24]

/S, 0.1 0.2 0.3 0.4 05 | 0615

os/Sy 8.43 6.20 4.65 3.55 2.70 2.00

X OB ATO 4B R 44 Sy=15S,. SnE AR R R A.

§obT 5 3L CFD =R 2 e 35 W3 2 T R 3 fE T
Moo oA A FE TS & E_F on 43 (turbulence model) > @ it F R T
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MR At s F o2 @ higided 23 - XA T MEF AT
ok AT CEDA 47w & L Fr st i) coaf * P R Ap M Sk e
dom it o BN BTk FEs& [2-13] A1 RS EH L S
R R EF SRR R A AP R Ry TR ERH CFD #C
BRE T Sk E R 4 B (CFD) Bt A4 303 B g
BHEFLYERIEPF > 28 e > 2 rf247 Navior-Stokes = 4%
e = 2 (mass balance ) ~ # £ = 42 (moment balance ) & i; £ =
12 (energy balance) = #23% o * 87 3 2 CFD #i3 #c42 PHOENICS
%2471 & (Spalding, 1994) » # 42 4 % Patankar (1980) #4%
e SIMPLE (Semi-Implicit Method for Pressure Linked Equation)
algorithm » #cig = ;2 7% A48 2 42 (Staggered grid) & su b #-iifp—
A2 ¥R 4% 4 2 (control volume integration approach) Z 4 &
B 2 nag s Z s smgst TR &20, (hybridscheme) » %
B3 F * Two-Equation Model # =7 K-Epsilon Model (Launder and
Spalding, 1974) o -2k % %id@d * i & 2 B2 24355 20 dp iRt
| (relative convergence) #-#p % % % 1072 -
KIS 27 ar ZAZTR* R LA ieox (FT
BLR <t i) E B DAL R (precision) kg nE ko e AT E &
N T EZRRE IR R F s ARSI ERE LR
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& R B-E T e

m
E
=
vy
Va2
=
Y
-
N
(w
|

R JR AR (T T F BERIER (grid-
sensitivity analysis) kFzzasr* chfegh A g T 7 AT RS EH
1 BLjb = 2 (grid-independent results) o F it & 3 T4k *  (Roache, 1997)
“rid gk o BT acdp #E (grid-convergence index (GCI)) % & =iz & ¥ o
HA)% A A BT B el 1 Uy, 3 B o i F 8L 9017 B ek i

. g 28 4= L '—Q': :
UFlne j\}Ef’r l\:"I'T‘

rp[(Ubasic_UFine)/Uref
1-rP

GClygsic = Fs

PREGF R 2 FS o B E S 1255 rPfE s MP R TS

(linear grid refinement factor) » J& & & 52 V2 °

FI* bk RES K%kE CFD 1 T2 S5 B mi
(accuracy) ‘%rt TR 2t R T ARk TR R (M
& T hERETEFEE) ¢ 7 FAC2 (Factor of 2 of observations) -

FAC1.3 (Factor of 1.3 of observations) ~ NMSE (Normalized mean square

error) ~ FB (Fractional bias) :

P.
<1t
FAC2 =~ 3N, n, Withni={1f0r0'5_01_2} ................ (2)
0 else
P.
<1<
FAC13 = =%, n; withn; = {1 for077 <5 < 1'3} ........ (3)
0 else
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0,—P,
—m ---------------------------------------------------------------------------- (5>

B9 50,59 %8y P> CFDH4%E% »m 0, » B, » 2(0,— P)?
R AT R TioE o a NMSE & FB 2 3§ * 3t ¢ 7 1 ~ [ #icdy
F o PR R RRE TR B [ -

B¢ BoiT§ A2 3 00 CFD HosA 15 0 4 &k Bs4E B -10°CH

<
I

300°CRF (drZ s ~ X L E) B rFriegfFRMRRS EHH L

‘ﬁ A B [2-26]; R BT o MEHRBIERB KA R EEAE

A

BOMTRR E R TG PR h AR PIRERAT R B
B2 B RIEAART RAFRAERRES TR R T
HREP BTh FF %ALY [2-13] &~ » §F v 'iTen?t R B b 3 &2
BoofE R § ¥ FE ok B o fode NUREG-2152 23K it

prEEfh kst CFD A45dl s » §F ooeng R4 2 F R 5 st

Seik R o
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25 #rEHFRLH
251 & 7B

HREF LR R ERRE R TR Y gk
oo — ALIEH R KRBT r#gjr@%l #aew v 245 (dual purpose
cask, DPC) ¢ { 7 % & W% h+ ¥ (IAEA) % @ﬁ%ﬁ&i
SSR-6[2-27] »|# 7 Jpi& {7 473 £ ¢t i@ E’%J? fri o @ 3BT

s’é‘ﬁia?l (routine conditions of transport » RCT) » it "#7';}%;‘%3@@%] ( normal
conditions of transport » NCT) 1 % &, ?Fﬁ%;“%@ﬁﬁj ( accident conditions
of transport » ACT) o ¥f3t3-p @ﬁ%l.%i?g?r# s T ROVR R E A YT p &
AT AR AR 2 E TR D W E R E T 2 [2-28] 0 & R
B R T R A Y IAEA & 2L SSR-6 5 s v

TR TR L R R R ‘ngﬁﬁfﬁg7;&?°

E @ﬁ;ﬁﬁﬂ?’; * £ 3 (DPC) ¢ £ = P EFE2 B

(b) &R 4l
() fE*% I kH P 2 taifitie I -
d) o xH,B &L e eyt A oA E Bk F o
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252 3 x%a@

(1) #7720 E4 54 RCT> NCT & ACT & [Fpr 5
EERER SRS N CiEl I SRS N R L
(@) T ks

(D) 4 Bdg ot B2 = i

T‘

N
=

(C) # &wh ULkfzHl2 ~
d) #5¥@ b)) C#E~aFPFH2L~E -

(2) =212 PP B2 Ycfls o B-p PRI EN24 ) FERN h 2
PR FF e I S pF R R pAR R o 3R ¢ 2T A
K #i7s > M2 % 2RAAYELY > ER¥ 20T HAH
PSRz e e

(3) ¥iveid » AT Y £ 3 Ies RCT (6] 7 1284 ) fg#ic 4 o0

B (hep kK BE A RRF O R R B E o s

T\
o

N
=

(4) $>e3E4apTiz 2 () bIfF L8R - 4 B 4p a8 DPC @

(5) $t3- B prff itk > P H B (Aol B )

(6) RF R PEHET DPC ¢ #4a45¢ » F A N FEHHH 2
Hp Fh2 @ ibfmadmin (kTadLs) o

(7) Efa s ap BEARBRLTE »a apral 7743
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ma
e

G
(w
-

(8) amIFPHRAEDTNT 0 VT RREFFEEST

; ;‘E%_‘ ¢k @] 3
BT S A B 0.8 2 kY B o Ui o e S 7

Q) FEERH IR A2 EFEERERPF > FL R P TP s

(10) /A Fpr s PR » 2l 2 L A 22 RRBFEFFGM % & 4ot

s

26 #AITiE K
ke P AR T IR BT R REFRIER

261 WBHE L

(1) PR BT AL 7 R SRS o W
TR A PR o

(2) % FHBLEEFEARAPE FRDERZ FR 2 AR T gEw
BT

(3) & #ksk g A p 3+ (furnace) ¥ i f7® ;WA DPC ~ it &
FEepE o BordlE N FORR B2 BT s Y R F ik
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BoAple o gt oo ey~ LR 2ATAITE -

262 3B &%

(1) * >3 B2 BB WA Rl > P 2~ Sl (L
B e~ R FEEE) ¥ us? Bk iyt DPC 2t v i
SRR R

(2 B HERAFBEREEEM 7 £ 2% 2R RS
B2 FEE AR o

(B) F & & ey » Sodic (Ao AHEF) ¥ 5 e R PR R
BRI ET SRR R BT RS AR .

(4) “73 R * TR (HREEF @R iEEE) 23 08B F =

Bt
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2R ORSRERERARHAT CRFFIFN
B

HEFPTRFREF R 20 TP ER TR R Y

3 40-60 & - @ 2 RT A LT (EPRI) © ig- BT % i

¥

AR

&

iy

%
* 60 # 3 300 &7 EH iR [3-1,2] 5 it EAF A RS
PPk w2 BB kW EREEETE 2 PR R A3 ek
AT R I 2R RN R ”Qiiﬁﬁ%ﬁaﬁﬁ%%ﬁ%i%
Wh S EFER AR i EFREAE T A ST
£RPE ¢ (NRC) 5 FURACIFR Y BB &5 & AT

% %0 1SG (Interim Staff Guidance) 454~ » # ¢ ISG-3 # w4 %
< s Px 4R 1+ (Post Accident Recovery) 22 10 CFR72.122(1) z g * 4>
FedjpEedik [3-3] - £Ma 5 0 10 CFR 72,122 (I) #7dp et g
Bedign F 308 2 Wy % Nk Rend F ¥ R O¥ KRR (normal and
off-normal design conditions) » @ 2£& ¢t (accidents); & g 4cet » % &
1p 44 NEUREG-1536 J&% Jg 1257 “¥ # i i?] (detection of events)”
B E S REY RE L4V anE i (events) & 10 CFR
72.122 () # i * #-35 (non-compliance situation) - ~ F#7 3 B 12 -

B T IR S Y O AN T R ST
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32 £/ER LR
EHEAR LS ERT EPE A B R e
B2 ERERB D EHEIRG T RERERPN AEFL R
A SR A o JoRTIR 4R K R TSI RLA o RS B
o fRhE (W) FEBN S TRl A ir i ko B
B iEamg 2o
3.2.1 % B4t
p AP L4y (CRIEPI) % :i74g:8 19 & eng fHhE 4
SE D RAEER BRI 213 E B (gasket) MBS A
B E R AT " BiF- T iaMengicE; ¥y b @ % Larson - Miller 4-#k
(LPM) » & PR EL Bk e 308 B R TER & B4 % ez # % &5
XA SRS (Creep) AR E SHMAL AP E o R AL
B * M FE PR B i 4B R A R 139 C T ~ £ B

/:Lil‘:ft,? féq'" pﬁﬁ-{l&iﬁ@ 60:& o‘l—ii_ﬂ j‘lﬂxl‘%%é %W“%ﬁ%;i%a/%

—

AR R DR AT o

Kl
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WmE (Pa-m Vs)

WEFE Pa-m/s)

Bl 3-1

I®EFL
emas | | | |
| 6s0x107

BREEE 340x107°

107
107
107
107%
107°
m-m
10-11
10—12

0 2 4 6 & 10 12 14 16

#EsR (&)

18 20

" IREFIL
10

10°®
107
107
107
ml—ll}

ExmaE | | |
| F & L70xp"
pegs 2 25«07

10712
0o 2 4 6 8 10 12 14 16 18 20

#BREA  (F)

PoAEBER A RN R [3-2]
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AR 2 R (cladding) AP Y HF_E RF G KL e 4ok 3-1 47
T ARRIILIFE IR R4 2% (hoop stress and strain) » 12 % £ F
BRENVERAEEFL 40 2prndp e o, I E LG o
Bldop g i K 235 > 3 4 i (hydrogen pick up) o E £ A S R
S alpha =% A4 4 § (heliumproduction from alpha decay) - 2 £
B A% 5 WS (fission gas release) % H 5 ez 2 7 i 5447 &
AW & ie- AT [34]
3.3 R ?xi’;gl a3

AR T FEV LS 2R & (7 H4) B
i [3-2] c RatARNE R 2 AT AL BRF R Y B 0 E b4
LR R S A v R LA E v A T S PR 2
oo RpEd 4k de R ‘&#‘“‘VT‘% M s E S RN X TR

Bogr () 7 EABIE G o
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d 31 BT BP0 E IR A £ [34]
=t W
EERAAE igﬁlZON/mm ﬁbiﬁ,i{iﬁkuﬁr—g@ﬁ?%%q_ﬂiilb#é
BTl B BURHS o

ERERF FALE 1%

HERAEZ FAE3T0°C

HENE DR AR LR

PRI EELFBRLT D
2GR EF 2B

ORI BB RA 23
E3 R WAy SRy CENURES RN
B R PR 2 JERT kS i T R R T
leni & e
w£<k?;ﬁdﬂﬂ$ia?

i“a’ ‘5\: 1

oz

&I en

SRR KR

= A SRR IR - NP - E e ot el &
(defective fuel)@ Fhefti2zd o
e i
iR L@ R E RV g AR R BAR
% o

fpetens Hp WM

(R E S SRR 32

oty § 29

AR F R GRS B P BB RS TR
%£3@4£@%#M’15£%%f#
(Mak+ wRFxEPH -

ARG R B SR T a8 R AT
Hah g > # B ELAH A (bodyic fo)epie £
B

HEEHA LG T ViERd g L LR

ERREHFRI R VR EERZEE ML
2ERGEE R YEEERRRARAR DA
R
EEIEI 2 BT AAVEERY A F R R E UKPT
R REEIEL > PEH AT BFE 2 BT o
33RAIER A
AP AL T B B A R £ R & (3 Hk)

Gt [3-2] o T ATAR N AU 4 4

}ﬂ

TE R e 4



T2k kR A IR S R A o & & sk 4k dp
RRLY i S . & =l JET R T R U =
R () FEBDEH G o
331 RT3 S HE

T & ek da T 2 BRA 0 Rt T 2 A ol ch- e
(general corrosion) i# & g i< (& & 4% E45 4 53t 0.00001 #&ed) o £
Btz E ¢ (US.NRC) »t 2012 # 11 " =i enF il £ (Information
Notice) ¥ =3k H#-7 4n 4 &4 K4 ¥ it (stresscorrosion cracking,
SCC) = % » M jepFk Wut £ 124 ¢ [3-B] - Mp L™
FHHRBIN TR R F R FRY 1 (SCC) 77 Tk
FREEL I T AT RIHFHEF AR AT RE
i [3-7] -

* et SCC g2 s » RiRRE: B Bk
PRTFAET T EF 4, BBASER YIRS B TR DG
A et A2 SCC IR % » 4ot JeRTk ki@ £ PN BAthy
LHEBRRF T ARAMPIELE SCC F o v % RICIFE G A

BRI ASE 20 EREN R T LG 5 BE R

&

LR B
0.1g/m? > t 4 Bz < & SCC 2 #% o

PRt v R RS F R T AR R HT 7 4



$L SCC 2 ¥t o %P & CRIEPI A2 5 23k » T {- %34 i 4 5 hi

BARBEENLFR < 0 175377 SCC# E 2 #dy [3-8] - 4

b
¥y
i

R
W

B DR A0 FREBERITIER A "o B3I F 4G
EHHMIARRERARE AT EB P48 SCC F b %4

B B Ap RigET SCC A & 167§ & #F 35-60 °C 7

7

AR ARRALEEPIIFRLL L2 F V455 80°C HapHiRA
15%: 4 5 i TR e ok AR B R ARR A A FT S T B
A8 IERE I SR B AR N F U T 0 A i
PRt i S § DR B R T R R R ks
72 B NRC ¢ * ¢ chggpvib o e Ty AF MBI H 2

a4 e 3 & BT & SCC 2 M % [3-6] -

prul
\|:_
fg:«
wn
O
O
>\4_
ﬁ‘%}
(S
™
?;EI
gt
oy
G
+
&E
m
LY
s
w
=S
@
5
T%

ASME S5 & 47  HIiFFTLR * RPN B3t F 25 SCC & =
ABe 33 [37] 0 F Rl AR ARERA & HEE R
g BRI B PR R PR N R AR 7 A R
ISR E R R s e SRR S L L LR
SCC 3= [3-7]° WAL R R 1 3 B F 4 5 — B 40T
EHehd B0 T SCCH L HANER - ATERHA 0 SR
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RSP R - B ATRS AR R T W 50 ER o B4
FSCCH B ailHbk ~ wior A B EHE -
332 4RI HH

BER R Ef 0 2 RT YL (EPRI) 8 4 418 3 (1)
SR RS (2) 4o () EBRAY > 4) iR B)E# (e
B 7 ) (D&(B)T %% ASTM (2002) Annex E 4 44) [3-9] - #7:8
BoAp ik erpbf % 10 BACRTROGF Y BT 2 AR L B0 (T
oo PR RN RS ER A B ET A ERY S

=) ~ e 3 7 4
Bpr g Rt 2.9 1 .

A

- HREI ARETRARS > XEEABARAEFBEA R
br ] 3-2> 4 ) 2 Az 18 600°C (4 s B F ¥ #4 (carbonate aggregate) ¢

Z# 5 (dolomite) jzat > £ £4F 4 fE [3-10] -
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= LEFE ERES
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2 Voo
o \ - S
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60 . - : -
0 200 400 600 800 1000
Temperature ("C)
-A- Huetal.-carbonate -~ Lie and Kodur-siliceous
-l- Hu et al.-siliceous -4 Kodur and Sultan-carbonate

- - Lie and Kodur-carbonate - &- Kodur and Sultan-siliceous

Bl 3-2 #H2FRAI P EFETLZELE R [3-10]

A
M
Sy
oF
s
4
‘3«“‘};
X
)

3
beic

Bp g3 AT e i- B % g
% o ﬁw\& F A TS BRI ARE o T R B R

SRS B TR 2 R dba NIRRT AR B A SRS [3-
11,12] - B ¥ prg HRT o e s W F v F 24 R ALK
HEEREER AP ERERE S D CHET b 24 PR
BMER AR FERIR2BFNME T RB2HEE
PETRIL; F 20 RE 2AF74E4 [3-13] ¢ e R Ak 2R
PRl e RS R E Al f ke ¥ AR ARG T
AERBBTEE N A P RS HRE R ALE 85 )

B EP T SR R R R T %

il
= »
oo
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DR FHEF PSR A AR ETET > SRR SRR
grRAIERIPHEE 258 (AE) Bk > 2 I PVRA > 50
T FEIRIE M AT KL E [3-14] -

B FEER R PR S 2B R E I otk Ao p MERY §
(JSME) ##= [2-11] T2 @3 MR X FEY BT H AR ZIR RS
FoE PR R 0 A - 4R 2,100~2,180kg/mP 2. g ] o B - §0RT A
BRAN2HEEF T EARALHRERT L ERRFUE (1766
°C)r ShmEI Hilz A (X 1) 5 2,243kg/m® > $EE 3-2 7
bR E BAFA U e B B R R

34 » EP A

—\\

PP ORI R S E R 2L - TR R SRR 2
Wl o ek 324 0 W EPRA L PRI H LR RPN RT b

A B R Y 'Li’r_ﬁi-ﬁﬁﬁ’l—]%ﬁﬁﬁi

ETTRS
B
¥
g
¥
T
g

Ak

Yo A%
BE AR AER R N N F B T 4 5 T U
For ORI 4 B R SRS 0 L SR
B AR 8 5 R R R 2t Y B HE

YT e PR T F L PR o
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2 3-2 *FEPEEHELPEEsREEPZETE (B [3-15))
) pr s 0 4p M
-t W% G S C
EXTAE S
PR PR Tk R
- b sl 3 oiid A2
e FIREE N RS AT 2 BB A ehE R
i HERAEZR-EETREREA T
S LRI E&S
T REARERER L | REEREE
(L34
ARG R T FALE 1% v oenlig
i B - }ﬁfﬁ)
, - L | RTEfEN
FlRTirfah f WE L cejea | R AN g | ’ .
P I e gy i g
e M KR
*0 3 - ¥ Egs B B AT
B PR LR P G
i ik &R * PR R EOROR | T fath B
| B | BT R Rk ) 5k T
Iy o BR o hE R

ST

fhe FHAT
i 8

—M

FE-? v ml Sfu At w’r'%‘
oo RE R BR AR
TP BRET

- i
w

B RECREAR

v LR

vy BB AL it v 4R

éﬁfﬁﬁﬂ%UL LR S
NS BGE 0 2 R T
BT R B R T S D
fHoti L v typRA i
(AR > EHuEBE) 7~
#wih oo B RAGRA Y w AR
E10 A G e

T3 P el
R

B RECREAR

v “””’{"f“m.

BRI (deh ) 2R

Bd RGBH | R R GTEILEERS S|
S R
N
. _ PP dan oF A8
L RN e Foor B0 | BRfP 9f , %‘ -
; IL Eg%ﬁﬁkﬁr}? ’Eg’ :J\' m{l",E\“AﬂT‘
o B H RER-N
i N S s B AT
o0 FRESTNE TR a R ®rd S | IR R %&i%%#
Fas i PR RS RS ER # i g

PP e F B a
hE B EE R % (AR
b3 4e )
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35 #EH

%

p 1980 & ¢ Hpuk o JAEA - B AR X ICRREZ He R

Puuy

Fo® Rerfp B @ e S GUTR A R b g T 33806 [3-16]

>

I

ki

%

LSRR TS N SO P S I € = £ HE R L AA IR

—ka

BFERIRTILOHN b L g3 P AR g sfot it ¥
(A BRRE S FABH) ERETFE o - BIFH > P e
LIRS TG IRt R Sy S o S T R A SRR
o p @it Bl pkfat R RFTRES otn B AL (4
Mo A ) 2 KAy o

PEPRART R R R 0 ek e R
0 ez SRR oG da e B O R hig R Jothar 0 R RS

/.

iens 2o (R APRED) BB A Ed R AP T RE

REGD A R EEANERATH MRS LR
P sl > Bk 7 R % 2B R PR @ s
PREFT IR ESEA oS B Fo 2 ouFEr PR (A
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Rt f

Pk A B

Mok B S TRA TR B e IR pE s B

EIEH T2 SR - RERB T ER

FRBOGH X T TEER T AR Y TR R)
il

@A o R RAEEY R (FRHPER) 2

e HE - BRIHGF O H IR

L9 RF g TR B Bk SRS de e

o R EFEChTRA L RGE o B F R INRB B R E R0 FTTE

i v

5 g

d :Z

ESCIEAAS S UG

LHERE S o RS KR (B g e i

b ) R B AL W AR EET T a7 R

B LR

g Bk S o RHFAIVURS L B

YR BHF AR AEHMELF Y -

B i R RN AER) PR HE N KR F RN R

BB BN OMMEEET LAHRIF TR R

R EBPB IR ATF 2
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(Gl4e > & FERBAEF fop A e & s ¥ o K ) -
EEFOT N e ERFRICER Y E BRI E E

Bl e B SRR G R
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Fri AP R edEf s PlLa R AN
41 FERRFE IR

B SSRE AR 2 B T 0 F BIER P B P ALY R

(‘F‘}

BPMF o R RFERREN HRRV AR LERS 28 (HH)
prig e 22 TR (performance criteria) | (bl4e > o &AE i
AR R EBREL ) EH ERPRRE
Hp BRI R R G A R AR M AR AR R R B RR AR
R AL [3-16] -

R Rfpdoie o 7 k40 2 THTope s DR iR 4o Bl 4-1 977 -

2P T R AR > W L TR R4 (“design specification’) | ¢

EpAAE
BT R,
FEEIER
R

uX u‘l— }E,

B 41 AR K R RE 2 AP ML [3-16] (A3 E A
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dhz pa R ¢ B X R (acceptance criteria) i % o TR B R
Bt N F UG R s e e RN R S RS fo
LB SRR R R Y R TR R R OSSP R

F R R A e "R (bl g Rk IR g T

R EES 73 A7 %EKL%J B pE T an 2t B2 A o
EEz o A ,,u;?‘j}%r,féi’k %—(s{;—ry.gjfg_gl,;, C A 2k
SR SIS SR PP TE SR WL Y P e

e X R

-

o R RIRPIE R AT iy R 2R R
KPP BPRD A C RT 2P SRR A ERPERE KT F BT
B b s RIS n L X HERS 0 S f Y B

FRERAS VI N S L Az el A

42 $ RIS AR ML 0P
4.2.1 ASME BPVC Section |11

# W+ 5 ¢ (American Society of Mechanical Engineers, ASME)
b w2 dhp R 4 F BAR 4 (Boiler and Pressure Vessel Code,
BPVC) £ % & Wk AR 551 % %21 $£484 > 25 =% (Section
) 5 #3238 % 2= 384 2%k 2] (Rules for Construction of Nuclear

Facility Components) - ;53 @& * ASME 4p B 4= > #-5 2230 % %
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FES P FEERPN g E R T BEY Y AR kT
B B YE s A Aot DA e BERE RBEY B 4o Wi
Bo#rE oI AR AR el @RS G R ] AL
FRFMIR W AR X E-RATREEF B R o
ASME BPVC Section Il & » &5 & #% (Division 1&2) 4 % &_%&
K iE i3 $ (metal construction) ¥ R & 2 # i@ 4 (concrete
construction) » 2 i 4p B 17 a0 3K %5 it 2 sE i A19974# ATH % = 30
(Division3) » & o, * 1% AL 82 B S AL L PF I R E T FF X
% (Containment Systems for Transportation and Storage of Spent Nuclear
Fuel and High-Level Radioactive Material) » » F]pt 4% £ 5 NUPACK
[4-1] - 2. t42011& & #7%# (7 Division 5) » & % % 8 £ &% (high
temperature reactors); B % 1% F R Yp ik 4k (TR R & 275°C 3
315°Cz 4~ » @ A kATE| F Rpd TR R ¥ & F I 480°C 7|

1000°Cz 4= ¥ [4-2,3] -

422. Hi=e
1995 2 B # § (NRC) 1202047 4 G5 2 “% i 2 w4 gz 30
Pk R 2 R F A% E (NUREG-2215)" [4-4] » HHL =1 p*

G xR R B e ® (Systems, Structures, and
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Components, SSC) fsfazb® 34 4p 20 ¥ F W1 FRF 2%

blde £ R A E S ¢ (ASME) 2 & iR ¢ 5 BB
(BPVC) - % W41 ¢ (American Welding Society, AWS) 4=, %
B ® 7% % & (American National Standards Institute, ANSI) & & %
B st2 & ¢ (American Concrete Institute, ACI) 4=, £ % B4
foi#% & € (ASTM International) %2 -

PP % P ASME B&PV Rfk3a= ¥ E@NRCH 4 P
ig 5 '] (confinement) % 2+ 4p M SSCs » H %4 i7 /g = BB ASME
BPVC A4 Section III, “Rules for Construction of Nuclear Facility
Components,” Subsection NB, “Class 1,” criteria; %}l 3% & % ﬁ‘*@i % i
ASME B&PV #.4 Section III, Subsection NG, “}% = & fi: (Core
Supports)”; H i & > 4p i .ﬁg—f{&ﬂ itix g ASME B&PV Code Section
IT1, Subsection NF, “ /& & (Supports)” e &2 4l % & F] 4 & Bf < SSCs>
FaE @ ASMEB&PV 1 ek L ge i o e o B
! i pe ASME B&PV *ﬁqﬁ% Section III, Subsection NC, “Class 2,” & #&
S TR E E&]éﬂp—gﬁ&%‘? ¢ (American Institute of Steel Construction,
AISC) iéjiﬁééﬁéi - “Manual of Steel Construction” - ¥ b » 4% 55 R

#E TSR ERR S F € (American Concrete Institute, ACI) 2R

g

# o
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R F AR EHH S WiF e s 1 R SR - o B ST B
* ® 2. NUREG/CR-3854 “Fabrication Criteria for Shipping
Containers,” - 77 %% o ASMEB&PV .4 ¢ 373 > H#lr f iFik
B (blhofEE o S 2 RIE) o P8 ASME B&PV “# Section Il
BiT2 5 % >E & e SSCso i ¥ * ASME Section Il 2 #4#L -
ERAFERA L XA 2E R P BEE N e B2 Bl 2R
o i 2 G R T 4k ASME & ASTM 4 o 22 f ASME 4 %
2FEHSSCsy ¥ i * ASTM Hll e R 22 8 5 Ap 4/ > i %
BRI M ATRERY G Y R SR IR b
“r5 ASME #1325 AWS & ASTM itz - 384 » @ ¥ 291y
ASTM 5% ASME 2 H i s rda L7 % 30 p7 s o kst o

R BEF X 2L & 2% o (proprietary materials) (4%
W A_# + 4 4 (neutron poisons) fr¥ + R £ B jr) 0 ITdiE g by
WA TR 2 E o F B PURF PR B Y 2 5 TR
e f R o & T T2 4 & - M AR oM AR
FoNRCHE#HEJHPPRY » EFBRFA-Y FHFEL2E
BHGIER > FRF he R AR & BT - LR H
PREFLET RATRT R EX 2R enm e Ay &
PER M E2 VB (540 1Y 8 4 (Galvanic corrosion))e
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W

% 4 %% NRC £ ¢ ip4 (Regulatory Guide) RG 1.193 #77|eh
“% &% 2. ASME =% & (code cases)” [4-5]; NRC # 3 > N-195

kb (Emma) ¥ 775X o B3 ASMEB&PV R4 Section

)

Il Division 1z * i 24l pv 3 R 3t F 0% £ > NRC 2 p *
04/08/02 * i 7444 ¢ # % %4545 No. 4 (1SG-4, Rev. 1) » @ ASME
¥y oeb A ﬁf)@m*&% %6] N-717 p 4% &2 ¢ - RG 1.84 “ASME
Section 1. 2%+ » @ Fer 4L 2 Hfekb|w B 5 45 NRC
BAZRFEFD > BiREEEY 2 Rk o B HRFRTEA LB

Fo B2 SFE% 23 8L 37K o

423 R A4
i W*‘)"‘? ’g (NRC) ;__2020_,&4Jg MT;? 'ﬂ’ > % ﬁ*_;. J‘}L‘} #L}‘ %’___:}
GBI E2 R £ % & (NUREG-2215) [4-4]> 7 # 444 R, A 47

ERCFERAP B ‘2B AN 2T T2

#

(1) “2HF 4ph 1 ERF

— ANSI/American Concrete Institute (ACI) 349, “Code
Requirements for Nuclear Safety-Related Concrete
Structures and Commentary,” for reinforced concrete for
ANSI/ANS 57.2 designs and ANSI/ACI 318 “Building
Code Requirements for Structural Concrete and
Commentary,” for ANSI/ANS 57.7 designs, and as

appropriate for ANSI/ANS 57.9 designs
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ACI349-13% - ¢1a2 g 1 4° [4-6] 0 D& $P T Rt 3ns ¥
Era & 2R RS B (23 ¢ $5ACI-ASME 3k
359 #rifintr B e oI R R BiE) 0 N B E O
TR PR G D S o ARME ST SR T R TR
2L F MR R RP AT R o
AR M A B E R ERY P 2 .

ANSI/ANS-57.2+: T Rk *s % -8 [4-7] A& HiE-kF B
RN At LR R SRR UL R S
FLEF 5 428 (Fuel storage racks) - 7 %812 4 (Pool Makeup),
RIfeIL S # AR R A B SR e BBk 0 i
b g fodR SR Rk S EERERE TR S 2 AR
BRER LB
ANSI/ACI 3184 22 a3 [4-8] i F R4 @2 A H2H
R e 1o BT R N E AR, AP FHERY
MRt B2 BRTE o Ep Y R R L B e
RIFE SR ASTM e k& (7 0 7 4 SRR T 2R 2R
Bt (AWS) Rppkiem-L R g #FBEREF By £
] AATER A iR Rlie it iz (Commentary) 354 o

ANSI/ANS-57.7 s #4235 # % 345 [4-0] 14 &Sk F %
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FAF P2 R T 0 e A5 WPV 0 BARAKH
ARBMIIRYE T SHREFEHRE . S oRGF IR
SR BITERD WP RGER A LKA TRA P
b B R FIEER R RERE o PFHTE
(materials accountability) £2¢ %8 %= (physical security) 2. 3
S RS LS

ANSI/ANS-57.9 38 [4-10] > 5 fdk &% P ot dis N pr s

2K ﬁﬁﬁéﬁ%ﬁi‘ﬁ’#ﬁ? Tk % o34 “ﬁf FEEIrTEE
WPRFRT T BB SR o R IR R o S A T R ORK
FEREMIRE 2§ FHET PRI ER 2§ &
%%%ﬁ’%ﬁﬁﬁ’ﬁ&a%%ﬁ%’ﬁﬁﬁw’%ﬁaﬂ
WH O EHAIIE G 0 TR ok o s R S dr 2 TRk
o K,ért i~ B8 Z_ (provisions to facilitate decommissioning) -

R PR ISR ES o PR
FLETr 2. 2 B 73& % (American National Standards) - #g i
5 (1) ANSIJANS-57-2-1983 » (2) ANSI/ANS-57.7-1988
22 (3) ANSI/ANS-2.19-1988(R1990) - (4) ANSI/ANS-57.10-
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1987 (4)

— NFPA 780, “Standard for the Installation of Lightning
Protection Systems” [4-11]

> Z W} 1 ¢ (National Fire Protection Association, NFPA) =%
# NFPA 780 z I# & « s (Lightning Protection Systems) %
KR G FEARIrMALI VLR GE T FAPM T
%o FREE (1) FH S Q) mE SR
(Miscellaneous structures and special occupancies) @ (3) £ %|3&
To(4) $ 2T A RFMAT L BRET 2 g
o (5) &M R F4 (explosive materials) » (6) B # iF #
o (7) 454 0 (8) HBP TR 22(9) *Ha kgL

(Solar arrays) » #L#=FF & & Seenlg i o

— ¥ R4w4B+> € (American Iron and Steel Institute, AISI)
G4 A -+ P (“Steel Products Manual”) [4-12]
> F R4 E (AIS]) JRZ A &P R iR A

A SRR E TR -

(2) 7z % # & 5 % (heating, ventilation, and air-conditioning systems,

HVAC systems)
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3 WA %7235 ¢ (American Society of Heating,

Refrigerating and Air-Conditioning Engineers, ASHRAE) =+
(“Hand Books”) [4-13]

> (WAL AEE (ASHRAE) = paksns B4 M et ik -
FAEUARF LI ESER 25 > BT DF ¥ R E
Hw 53 Age w I A#H @ @4 HVACKE * 1 2 HVAC &

SLfok A

- AREEL SIS ARG RESRY 4 (A

Movement and Control Association standards and application
guides”) [4-14]

> FRR%E L FEH 2 408 € (Air Movement and Control
Association International, AMCA International) £ - 3 7<%
BRI R AR I i IR I E Rk R
AR 2 SRR dp st e

— ASME N509, “¥1 T Fu 3 # ik £ & & = (Nuclear Power
Plant Air-Cleaning Units and Components)” [4-15]

> ASME N509 &% % & $H+% T B 1 A2% 27 5 (ESF) frd

BR R F IR WASE s SRR R SR R

B3kt~ 2 s FTRACKTRIFEL & R

— E&]“?%*ﬁqri A ¢ (International Code Council, ICC) 2z B% &
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#A .4 (International Building Code, IBC) [4-16]

> BEEAARE (IBC) 24 RERFL A ¢ (ICC) #ri] Teh
ZREX 2RI EESIKEEfrE 2 EL 1 R - TR
P EE P LB AREAM OB T o TR RIATH A
PR e K BT RE L EEfE 22 PR

- B%ERFELA g (ICC) 2 “H%E R (International
Mechanical Code, IMC)” [4-17]

> BEHEREARE (IMC) £R%ER#EL H ¢ (ICC) #rimeid b
ez g 2R 0 B g A 2R AR R0k
R EM A G 0 B AR R R S L IRTH R

SR S ECE S
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43 P REFFASMEIL ERP
431 prA*EREFFEHE

2016107 5p en% 355 R+ 4 RA4|L B €k S HP TR
PP () e e T eEREEA P & R RE
Rk R RTS8 L a RAGREE F R
AN PR p ARF S RPN REITRAAAD &0 EFREARZEH
who Fu EE ﬁa?] a2 Aok FE 4R (robustness) s 14 i2 37 4p B

Bofp [4-18]5 R H % 5 A o R AR TR BRI R

=

q.\

B3 BFEETRAD L S 4 B AE 2 0 D RO T A

N T Zl}‘g”hq }'&‘53&?175)3 * Fy Lﬂ » T > ] S— ’F%irl‘l%’\f‘l’%;’é

BoXBEFTAMEIFRITE NP AT RPN Y BRI T e

432 H#HiHiFER
Wit ERFL 7% p AR+ 4 RY|L | 302019237 %

PR ERETE A Y LTS R Adp £ [4-19] > HE R

\\\?{y

. By A5 .
T TR AL AR

— RS RT et RIS 45 JEAGA601 1987 (AL) B AR

— RFARTTHRK NS ERASG FFIRA

JEAG4601 « #-1984 (4+) P AT ¥ % 4
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Jo+ A R ATET RK B 45 JEAGA601 1991 i Ak

(135344 % TIEAGA60L | L afnd5)
RT* RF 4 RERBRT 2R (—A) P ABRE
£ ~ 2005/2007/2012
PRV RT R AR £ F r A7 EBARRE (AL) P A
% £~ 2007 [2-24]
B85 Y 7 ) — MESFERE B RR-FF R AR
— ((A) P AZ A% £ ~1999:2 7))
Rt 4R S Yy 7 ) — MG ERE - R ((A2) P
AR L 2005 4]7)
SRR —F R RRE— (L) P A2RF
2005 z %)
BeF S a7 ) — PG ERE - R ER-FFRY AR
Lok Tatd — ((GL) pAZRFE L 2001 )
ERBBERICBT R A LA ((AL) p2ERF
£ ~1990 %)
ERAHBE K ((GR) P AERF £ 2001 22 2)
2Ry omEERF0Y LS ((-4) p A2 HAF £ ~2015)
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7V —bERETSE (HFEERRER]) () 2 4%

£~ 2002 #&4)7)
AP AR ICBT AR It 22arRT AR I 20

ﬁi/ﬂ'—lﬁ'lbéﬁ@ﬁ‘iﬁ_} DE | olaéﬁz&{#ﬂ{ﬁ, (E2 2 46

By T 23 £11 %)
FRMETF cFEE (1xd% IV Tpg%h) ((GR) B
T4 E3 )

Jf;j

B £

/

B l‘iﬁi&%’%ﬁ—% T eRfEwm (Vi gKi %) ((A) P Mg ik

PINEFEVIEEIE

kg sk R R st . 2R ((AL) P Akigph s 1997 &

PN

£ &% (JGS1521—2003) # # o T = L im i@ &

((AL) ¥4 1 % £ 2003 #:27)

pdF1 F 4 A% (JGS3521—-2003) Kk imimic & 2 #¥

oI

BT S x (GiR) #8315 2 22003 &4 %)

A EEF ASHME RS2 2N R RERRF Y

TJ—

R B~ I8 SR IE1E > B33

BURBFEET AN LR R

PR ERHEE G AT AR 0 ARBEF DR (TR
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TREE) AR RERFERFREHGHELS P E LA L 2P0
Ao pE O e R ORI R 0 0 Y R R 1

PHEFARRLRD > BAFL 2H L LR ORIRELT
oA ERRKREY ERT G ORI T R e R
DEFER - BHERBETZ > N2 GRET RS ERB4 R
GELH R R ORE  BR R P B
(blde e <t~ 250~ 5 B 2 HE ) Jote S Jh 0 i B
Rl ihae®ed kg g LR kg g R

B T U SR LR T D PR 2 R

433 JISME strri fi o4

PRV G2 B BRI R AT ) TR B

FES{FEAERRY ERAEH WP AR 4 F§ 2007 #37
»,—‘-_7\ “Cop _@*—E‘J‘;L,i 36} FETE]'Q_%—‘ —‘,Lb!‘—a*ﬁﬁzé}”, p j"bﬁ

g ¢ (JSME) F & 237 20014# 4= 52 & it 24 [2-24]
pEERE Q) HEQ) K Q) Wiz (2 784) 2 (4) A F
IMER > AR BRI R R YL S BEROR ST 2N
(¢ e f o B3~ B2 FRR 17 0L) - ASME B&PV Code Section 111
Division 3 xm4 = WA (- 4 & £)> WB (Type B @ﬁ;—]; ), g

WC (Type C p¥is % %) + it ISME & Bt TH &
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ASME B&PV Code Section Il Division 3 # WB-3000 z ﬁi;-] rBX
AT ¥ b4 WB-2000 2 R o m WB-30002 & < 4
(Sm) F 341> Section Il Division 2 » z # } ¢ Division 1 Subsection
NB (Class1 &%) & 4p§ -

PAEEE ¢ (JSME) i 2003 &4~ 582 et A1
I3 e B 43 2005 & 5k ASME B&PV Code Section 11 Division 3 2.
Class SC p7i3 % % o F a4t 2007 # L= [2-7] Hph 38 “&
BT [2-24] - #e 0 (D) #HE- () X0 Q) "W (¢ 7
$4%) 0 & (4) RAFWMER 20115455 FE S0 ARFPART
2T L & R P [4-20]0 fe ki JSME R E A
BB HR WP EEP T FLRAIEREE R Y o

Wit ep AERFRFF AR [4-18] P v B RE R LB
NI EFRRI BERI e B, VYOS ERTATZEAS D F
FPEZBEEL TR S RRARGLAITUEREAF LT PGER
SR L F 4o ® S R0 P b ISME - R RET

R HRL Y 65°C L2kt rUE [2-8,11,16]c A p AR T 4 4L R
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FI% RETHEERIRLPPLEAZ2EHRA
51 IAEA RI'Fighv% 204
1) A+% 2P
B% R+ ¥ (IABEA) oh% 2R £ RE T ik fiedp st
B LA m e fodd s iR L B & 2ok e R
g R RS 0 I E W2 BB P& 2 p AT
A P {olR B A X ARl S ent TS A A% 2 PR [5-1] o
R U P T PR TEE R L RN T R F
FE R REMF T R S E AT 2P R BT
%
® il A MFEH AR L KL TRy M,
o HHHPIE RV Pl F R sRA TR E ¢ g
IR B S NE ok A E R c L A

o F-FEFLani  RERE -

(2) % 235 & £
IAEA 1295 10 X 2 A A RP| > &E PR SIoEF 20 % >
T 24 JE B w2 B R [5-2]; ip B R KA G B A

Rigdeon #7 it s 4 Rk h B0 fmoth % o % 2920 17 4
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X 2T Sk FE A E L FEM T PR T G- 30A
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IAEA &-++% 74235 25 (nuclear fuel cycle facilities, NFCF) 377
ol % 2R [5-3) RpR TR EIFRY 7 ZrFE NFCF 473K
PeEREE 2 G % 23T C NEP P EAAT 2RI [5-2]
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B o R P2 BT L RIE o~ B X R W 2 Ap AT
B c BU|BE RN NE s ERPa ARBAFERE R ERE
IAEA % > R8> & i 1) INPRO #13 % 1 (sustainability)
B Fomx 2T L INPRO & fehH ¢ - 37 o

fa35 bt IAEA B 3T 2 % [5-3] 0 LR r B R T %

2% pff TR BRI B E F BHEPCLIRGT AR B L

frg W F Y £k (AO) ek A#H F % (DBA) 2 2P - ¥
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W2 R FARAEEL ~ES o ARt o gt
FEFE FRFELRECASEENTG TR DERT 0 R
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(2) # "t T TR R A

Fle i e A G it~ F 2 R % EPYOR § A F e e
PWR # i3l L 8 41— & {8 eh % 84884 .10 KW/tHM 2 ¢+ > &
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TBo/tHM[5-9] > & % — % 10 & p » % vkl pe e 1m oh
¥ & v 3 >t 10 Sv/hr [5-8] -

(4) i * E ) BmgF R

Hc b4 % #HE (containment of radioactive material) %4 7 &%
¥ i fcr A (radionuclides) - * AR T A P HE R
i Fam 2P 48 (radioactive isotopes) (|4~ 85Kr, 134Cs and 137Cs
TR MALAY) L X bk Bk (v w3 a0
PAREENE LG T AT PR S # LR X ko FEIANRT
TR EFLRTIFRE A W RIS ",f KPP 2 st o
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(5) % & “t¥n g T (external hazards)
b3k % (external hazards) Treh3Rp FRIL % 2 ¢h IR A L ATRIL

G T R BRRREE R E 2 R AT R
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JEF

EHEAT PR EH TG, - BR AL BT K
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skt B PRt e g (basket) & a4+ Uk I LS
e B B g iR dF o e (subcriticality) s - RIS AR £
Bkt BEE 41 E 5 4 (adouble lid closure system) #8¥ rii {78 i
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ERERTF P ER T REA Y ) £ 2B
DR S S ;’ii*ﬂiﬁéi%]iﬁ oo E e K B ke ¥ 4 AR
AEP LB B 2 o 4r[B] 5-1 87 5-2 1o o B PEYHR T U A
TR BT S E AR EY RT o F EPRE A
BEBEREH TR AL AR BY - KR H
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ERLE L IS S S N R ES Rk
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s F R B AR R # 4 [5-10]; 20131 2016 & A CRP
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HERHET R RPN SRR JEru g3 2T
WA OB E R o - BEKRKBE N R AR - EET
Z Mgy o @ S E 2 IR R ERBREFTATE F
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FE AR PR RAGREFTZET BIREE BB RE%
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