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Technical Sessions

Opening Address & Introduction of JWES
Opening Address

Professor Naoto Kasahara (Chairman of ASINCO11, The University of Tokyo, Japan)
Activities of Japan Welding Engineering Society

Dr. Wataru Mizunuma (Japan Welding Engineering Society, Japan)

Special Session: Risk Informed Regulations and Measures for Post
Fukushima
Chairman: Kazuyuki Tsukimori (Japan Atomic Energy Agency, Japan)
S-1: Behind the Fukushima Dai-Ichi Nuclear Accident (presentation only)
Genki Yagawa"
Y Nuclear Safety Research Association, Japan
S-2: Lessons Learned from the Fukushima Dai-Ichi Accident and Safety Enhancements for the
Restart of Nuclear Power Plants in Japan (presentation only)
Shinichi Kawamura®
b Tokyo Electric Power Company, Japan
S-3: Review of Integrity Analyses of the Reactor Pressure Vessels in Taiwan and Switzerland
(PSI)
H.W. Chou?, G. Qian?, C.C. Huang", M. Niffenegger?
D Institute of Nuclear Energy Research, Taiwan
2 paul Scherrer Institute, Switzerland
S-4: Evaluation of Pressurized Thermal Shock in Old Korean Reactor
Y.H. Choi", D.H. Cho", M. Jhung"
D Korea Institute of Nuclear Safety, Korea
S-5: Evaluation of Shatter Zones in the Site of Tsuruga Power Station
Koji Dozaki®, Tomohiko Hoshino®

Y The Japan Atomic Power Company, Japan

Session 1. Operating Experiences & Aging Managements
Chairman: Hsoung-Wei Chou (Institute of Nuclear Energy Research, Taiwan)
1-1: MHI Pressurizer Nozzle Spool Piece Replacement Technics
T. Sato®, M. Tajima®, T. Nishimura®

) Mitsubishi Heavy Industries, Ltd., Japan



1-2: Applications of Thermal Fatigue Evaluation Guidelines on Safety Assessment for
Un-Isolable and Mixing-Tee Pipelines
Chao-Jen Li®, Te-Wei Fan?, Ming-Song Huang?®
Y Industrial Technology Research Institute, Taiwan
2 Chung Hua University, Taiwan
1-3: Failure Behavior Analyses of Piping System under Dynamic Seismic Loading
Makoto Udagawa®, Yinsheng Li", Akemi Nishida®, Izumi Nakamura®
b Japan Atomic Energy Agency, Japan
2 National Research Institute for Earth Science and Disaster Prevention, Japan
1-4: Development of Thermal Embrittlement Assessment Technology for Austenite Stainless
Steel Welds of Nuclear Power Plant
M.W. Kim?, K.S. Lee?, Y.S. Chang?, J.S. Kim®, C.H. Jang®
Y Korea Hydro & Nuclear Power Co., Korea
2 Kyung Hee University, Korea
% Sejong University, Korea

4 KAIST, Korea

Session 2: Probabilistic Fracture Mechanics
Chairman: Changheui Jang (Korea Advanced Institute and Technology, Korea)
2-1: Summary of Results from Japanese Participants in Round-Robin Analyses by
Probabilistic Fracture Mechanics for BWR Pressure Vessel during LTOP Event
Y. Kanto", Y. Li®, S. Yoshimura®
Y Ibaraki University, Japan
2 Japan Atomic Energy Agency, Japan
% The University of Tokyo, Japan
2-2: Sensitivity Study of Vessel Failure Probability for Cool-Down Event
Jeong Soon Park®, Myung Jo Jhung”
D Korea Institute of Nuclear Safety, Korea
2-3: Studying the Influence of Neutron Fluence Estimate on Probabilistic Fracture Mechanics
Analysis for Reactor Pressure Vessel
Ching-Hsin Chang", Hsoung-Wei Chou®, Chin-Cheng Huang”
D Institute of Nuclear Energy Research, Taiwan
2-4: PEDESTRIAN: Probabilistic Fracture Mechanics Analysis Code Based on Sampling with
Replacement
M. Nagai®, N. Miura?, M. Yamamoto®

Y Central Research Institute of Electric Power Industry, Japan



Session 3: Risk Assessment
Chairman: Tomonori Yamada (The University of Tokyo, Japan)
3-1: Seismic PRA for Kashiwazaki-Kariwa NPS Unit 7
S. Matsunaka®, T. Uemura®, Y. Oyama®, S. Yamanaka®
Y Tokyo Electric Power Company, Japan
3-2: Probabilistic Safety Assessment of BWR Shroud Support Weldments with Multiple
Through-Wall Cracks
Sue-Ray Lin"?, Wen-Fang Wu?, Szu-Ying Wu®, Jiun-Shya Yu"
Y Institute of Nuclear Energy Research, Taiwan
2 National Taiwan University, Taiwan
3-3: Numerical Simulation of Impact Loading for Reinforced Concrete Wall
Hidekazu Takazawa®, Kazuma Hirosaka®, Katsumasa Miyazaki®, Norihide Tohyama®, Satoshi
Saigo®
Y Hitachi, Ltd., Japan
2 Hitachi-GE Nuclear Energy, Ltd., Japan
3-4: Risk-Informed Analyses for System Screening of Potential Gas Accumulation in Taiwan
PWR Nuclear Power Plant
Y.C. LiY, K.Y. HsuY, L.H. Wang®, Kuen Ting?, H.J. Chang®, A.T. Nguyen®, Kuwn-Tsann Chen?
Y Industrial Technology Research Institute, Taiwan
2 Lunghwa University of Science and Technology, Taiwan
% Taiwan Power Company, Taiwan
) National Chung Hsing University, Taiwan
3-5: Plant Damage Analysis for Tsunami PRA
Wei-Chang Chen®, Chun-Chang Chao®
D Institute of Nuclear Energy Research, Taiwan
3-6: Discussions on New Methodology for Risk Informed Regulations
By all participants

Session 4: Fatigue and Fracture Mechanics 1
Chairman: Tung-Yueh Wu (Atomic Energy Council, Taiwan)
4-1: Multiple Subsurface Crack Growth Simulation Using S-version FEM
M. Kikuchi?, A. Takahashi®, A. Suzuki®
1 Tokyo University of Science, Japan
4-2: Evaluation of Fatigue Crack Growth Rate of Type 347 Austenitic Stainless Steel in PWR

Water Conditions



Seokmin Hong", Ki-Deuk Min®, Bong-Sang Lee”
Y Korea Atomic Energy Research Institute, Korea
4-3: Discussion on the Approaches to Calculate the Stress Intensity Factors of the Components
in Nuclear Power Plants
Tai-Liang Kuo®, Cheng-Wen Fan, Haoyi Huang®
Y Industrial Technology Research Institute, Taiwan
2 National Cheng Kung University, Taiwan
4-4: A Study for Tiered Approach of Leak-Before-Break Assessment of Nuclear Piping
Young-Jin OhY, Heung-Bae Park®, Tae-Eun Jin"
Y KEPCO Engineering and Construction Co. Ltd., Korea

Session 5: Fatigue and Fracture Mechanics 2
Chairman: Yoon-Suk Chang (Kyung Hee University, Korea)
5-1: A Conservative Failure Assessment Curve Applicable to Cold Worked, Irradiated,
Thermal Aged Cast and Annealed Stainless Steels
M. Kamaya®
D Institute of Nuclear Safety System, Inc., Japan
5-2: Evaluation of the Effect of Thermal Ageing of Austenitic Stainless Steel Welds with 10% of
Ferrites
C.Jang", S. Hong”, I.-H. Shin?, K.-S. Lee?, T.S. Byun?
1 Korea Advanced Institute and Technology, Korea
2 Korea Hydrogen and Nuclear Power Co., Korea
% pacific Northwest National Laboratory, USA
5-3: Elastic-Plastic Finite Element Analyses for Reducers with Circumferential Through-Wall
Cracks
B.J. Tsai®, J.J. Chen®
D Institute of Nuclear Energy Research, Taiwan
5-4: A Study for Crack Stability Assessment of Reactor Vessel Nozzle Considering Crack Path
H.G. Park?, Y.C. Jang”, Y. Lee?
Y Doosan Heavy Industries & Construction Co., Ltd., Korea

2 Chung-Ang University, Korea

Session 6: Numerical Analysis for Nuclear Components

Chairman: Yoshitaka Wada (Kindai University, Japan)
6-1: Dynamic Response Simulations of Full Scale BWR Fuel Assemblies under Seismic
Loading



Shinobu Yoshimura®, Tomonori Yamada®, Yuichi Koide?, Shohei Onitsuka®, Tadashi lijima®
Y The University of Tokyo, Japan
2 Hitachi-GE Nuclear Energy, Ltd., Japan
6-2: Piping Whipping Analysis Using a Vector Form Intrinsic Finite Element
T.Y. wu
1 Atomic Energy Council, Taiwan
6-3: A Numerical Study on Reactor Vessel Internals
Sang-Yun Je", Yoon-Suk Chang®, Sung-Sik Kang®
Y Kyung Hee University, Korea

2 Korea Institute of Nuclear Safety, Korea

Closing Session
Closing Remarks
Dr. Naoki Miura (Central Research Institute of Electric Power Industry, Japan)

Dr. Chin Cheng Huang (Institute of Nuclear Energy Research, Taiwan)



Organizing Committee

Chairnam

Prof. Naoto Kasahara (Univ. of Tokyo, Japan)

Senior Advisory Members

Dr. Youn-Won Park (KAIST, Korea)

Prof. Kuen Ting (Lunghwa Univ., Taiwan)

Prof. Genki Yagawa (NSRA, Japan)

Prof. Masanori Kikuchi (Science Univ. of Tokyo, Japan)

Steering Committee Members

Prof. Naoto Kasahara (Univ. of Tokyo, Japan)
Dr. Naoki Miura (CRIEPI, Japan)

Dr. Young-Hwan Choi (KINS, Korea)

Prof. Yoon-Suk Chang (Kyung Hee Univ., Korea)
Dr. Chin Cheng Huang (INER, Taiwan)

Dr. Jien Jong Chen (INER, Taiwan)
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T—2rvayiE6e o0 —fktyia Az, RA MEEZRIBZTOY 275
WIS < HH & xR (Risk Informed Regulations and Measures for Post Fukushima) (2
B3 28ty a0t 72y a X DR S, 2T 29 MFoEEBHR N
eI, WIRIZHANS 12 1F, BEND 81, BENL 9 Tholz, —fitt v
arDEA MUILTOLEEY ThD,

> = 21 : Operating Experiences & Aging Managements
> = 22 : Probabilistic Fracture Mechanics

> =3 2 3 1 Risk Assessment

& > = 4 : Fatigue and Fracture Mechanics 1

& > = > 5 Fatigue and Fracture Mechanics 2

> = 26 : Numerical Analysis for Nuclear Components

AR D OFEFERE L, R (RF e . IR GROCEN R —LT
4 7 A) Bl (AARFEF/5E) . A (=Z2EL) ., & (BRI IHE5 8%
M) . B (RICRT) . kI (BB IAargenT) . #ad GROXE/HR—NT 4 7 A) |
miE (ASZEUERT . MCOREERER YY), &8 (RF LR AT L5ERT . ILHE
(R KF)D 124 TH Y, ZOMIZRFIIFEZBE S0 EMCRRT). A% (B
KRIEA W FEBE AR, | T (0 AR A ZeBa k), Tk Ui+ ILey X7 L
WFZEET) . i (ZZEE D), il GE#EKRY) . K~ (A GE ==2—2 U7 - =
FTU—), KB (AREEWS) . xR (A AREEHS) . = HE P RAF580) 13 5
miie,

T—7 gy FITITHRE 51 AN LT, RIS Ot IC B3 2 mEIA
WBHZ D25 FE Y 7 R ZHOWC, 77 =y varORhlbda—e—T7 L
— RNy FOBFZBWT HIER R & HRsr e s, frlt vy ia v
TiX, AAMBEZEEZ2HE1E LT, B 0800 & RE O BEEM, B
FOENGEZ BB THT 7 —F L LTOU A7 OFHMEIZOWNTORMBEN /L S
o IR REmm A LD SN, £lo, By ar30R&b it A7 IHEkSL Tk
OB T 27T 4 A v v a U MTbhiL, E ORI 7R EL Y $LA & A A O 1 R AL
FLENEDLOTHETHDLZ LITOWTHME —IZ Lz, SO KZE U, HiFR
DI BT NIRRT OTEH LD R THEDLOTENH LV —T v ay T birol,

V=2 a3 7IZHENL 5 T ASINCO EHE Z BR3P S, fhETER O O BN
i D &V E O % International Journal of Pressure Vessels and Piping D4FEE & L TA
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2. RIS e ERR Y — 2 g v B
¥#hllZ v~ 2 a > : Risk Informed Regulations and Measures for Post Fukushima

Behind the Fukushima Dai-Ichi Nuclear Accident
Genki Yagawa (Nuclear Safety Research Association, Japan)

2011 4F 3 HOmEHE R /I E ST, R HESEE, il BRI & S%E
A7 EZ B BN LT, FoMENRFERO—21%, #E7H &R NEMED
W CHEESCHIEE D U A7 OFFRICX ¥ v TN BH o722 & Th D, FEMI 722553 DAL
NTRIno T, RFIOREZERT D 20IE, B DEME T T, e AW
FoOREET . AR, NETR EIR L FINSE T ORGSR PE 720, T
WETT U NOFERBOBELZWDLEZDE 72 EBRRZTL b, BRE~DEY A
ERRIE L CTHED DIIZEFZTEDAAIRTH S, BAROBEIL ASME (2> T
723, 1980 B 20 HEIZ DO T2 HHi & 1L TV, LIR30 A DER
DO—WZlgoTzEZ BN D,

Lessons Learned from the Fukushima Dai-Ichi Accident and Safety
Enhancements for the Restart of Nuclear Power Plants in Japan
Shinichi Kawamura (Tokyo Electric Power Company, Japan)

2011 4 3 HOBEF R T /IR EMFH TIE, HEAOS| IR E - HEEICL-
TIEE A ET R TOLEKENFRIRFC KbV, ZO/RE, 7777 e
DHEREIZE o7, H LW A AROHIHIFEAEL, 2013 42 7 H 8 HITHE T S ivlz, T,
3@ JR R BB 2 B < 7o DICTRE R OB B BIRBIG . PNk, K7 AT H
ST U CRREHREE, PR ORIEERD D, VBT T 7T v MTHTDHU AT A
a R —3 2 b FIA, BARE S BEEEO R TRbIL,, ZOL S RFTHAR
DFEFNFEHILT T v FOLELFETE I LTV D, #DO—>& LT, 2014 4 10 H
1 HIZRSL SN E N REFT O 1V A7 i5ek 2 —(NRRCO)B H 5, HIL
EBINT. BEEMOERDOZEM A I = X LAOMIEE T B . ZOREICOWTIE
FRRAT, BxEtm, BAREIR e EOUGEIZIE T D L) ICEBENICRET ) a2 =
T4 THHTEL LI L TV D,



Review of Integrity Analyses of the Reactor Pressure Vessels in Taiwan and
Switzerland (PSI)

H. W. Chou (Institute of Nuclear Energy Research, Taiwan), G. Qian (Paul
Scherrer Institute, Switzerland), C. C. Huang (Institute of Nuclear Energy
Research, Taiwan), M. Niffenegger (Paul Scherrer Institute, Switzerland)

WMeRFRIOMIE ) =PFM)IX, = 2 10 4EOM. F1 77 > MEER ORISR IERH
b Tz, = :T&i\ BB & AL RCBT DR FE 5 ERPV s )~ PFM
DEAIZONT L Ea—7 5, AETIE, 4. WERE 1F(BWRs) DRI OJE
MV OB PR AEASD R O FED 7= 12, PFM =— K FAVOR # 8 A L7, %
D . BWR @ LTOP ChlE AR 45 (PWR) O £ 2VE B (PTSs) 2 G e 7 7 7
T hRED RPVs OFIEY A7 72 A A FEFEL T\ 5D, RITiL, JEI—IR
JERRSL, BRI, MIRASET A KT A4 & o B E EORBEIZ OV T
ST b, AA AD Paul Scherrer Institute Ti%, FAVOR & FAREFH ko —
K ABAQUS % f{# - T, PTS f#HTIC oW T, IRIEFRAOIENT & Fe SRR 22 AT it )7 23
S TWD

Evaluation of Pressurized Thermal Shock in Old Korea Reactor
T. H. Choi, D. H. Cho, M. Jhung (Korea Institute of Nuclear Safety, Korea)

W EEAEBER(PTSE., FRICEE O HWRTFNREET 7 2 MIBW T, PR

OB LT —~D—DCTHDH, USNRCPTS 27V —=0 T 7 545V TNk
[ET PTS A X MEOFEIROBEMEDIEZEICHW G, HWRFFIZONT
X207 TAT )T R LR oT2, ZOMEEEEIET AN BEOFELE LT,
FERPOEE )27 7 a—F  IRERNT 7 —F F L T AX— I —T T T u—F%
GLZE N Tz, FORE., 40 R OERICH L TPTS A XU FE2EZELTH
RPV OEEMENHERF S ND Z RS,

FEvaluation of Shatter Zones in the Site of Tsuruga Power Station
Koji Dozaki (The Japan Atomic Power Company, Japan)

201345 H 22 H., HHlEZBESINRAIL, BEFKEHTOH 2 == FDOJF1IFEY D
TZ&#ED D-1 IOV T, HABT HREEBEGAPC) D 22 B 2kl L T\ zic

LD LT ERFHIBWTEETXZAERETH L L OREFMAESEG
(EMS) D 3 Al 15 (G 1 7E4) % /&8 L7z, JAPC X, NRA ® EMS FFAfi#H 52 &R
1% LT NRA I B I T i R A £ MG ELZEHET 5 & & HITJAPC
MEEH T 2FEMAREREEZBE L THB T2 L 9K, 20154 3 A 25 H, NRA
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1%, JAPC OE AL L, Yz rek, HEfk3 5 &9 EMS O s
O 2 7 2 O Az, JAPC L, 20154 10 HETEMS ®a x> &%
B Z I L, £ E TO JAPC Offia L 0 B EICT 2BIRERE2ED &
2 D-1 DAL O AIZ DN T HRERIEE LT 2 b DO TIER W L 2D T,
JAPC 12 & 2 ARG L RN A DR S 4, NRA 23 &GE L7 EMS FEAfliE 5 o
RSN S STz, JAPC O BRI OWTIEEE 8 HHMFE /L —T7 HHEFL T
HEDZLETHHT-,



T v a1 : Operating Experiences & Aging Managements

MHT Pressurizer Nozzle Spool Piece Replacement Technics
T. Sato, M Tajima, T. Nishimura (Mitsubishi Heavy Industries, Ltd., Japan)

600 Z=> 7 AEGelIlBWT, 1 RMAKFISHEREIIL (PWSCC) »HAT 5w
RERMEND D, MEREBREOHA T 600 2=y FLVEENHWNLNTNDZD,
PWSCC (289 % PR EHM R ETH D, HATILZ, PWSCC IZEHT 5 TRifRE
Hifie LT, BHAT—/E—AH# (Nozzle spool piece replacement) L.i5% Bf
12 20 FDJRASIFEFTIZIH T 600 2= v 7 LGaOBURIEH LR R & 5,
BHRATS =NV E— AR TIESHNON GG, BRHMONY Y v TEENE T
NI, IBHEGBBENVE L %, T, ZERELYE (BR) TIREEg e
Hfiz2BA% L, IMESREB AT — L E—2ABURCEA L T\ 5, ARG T, —%H
T2 (BK) CTHEIESNTEEBRELEEINZ Z0E R A T — v — AR TIEIZ D0
TEEHohT,

Applications of Thermal Fatigue Evaluation Guidelines on Safety Assessment for
Un-isolable and Mixing-Tee Pipelines

Chao-Jen Li (Industrial Technology Research Institute, Taiwan), Te-Wei Fan,
Ming-Sung Huang (Chung Hua University, Taiwan)

WA, BlE RO ERIRAKOIRAITERK T 2 B8UE 7O0RHORBENHREINTND, &
B ORI EITICE W CIEEFRITER T IR A WEFIFEAE L TWO7e0nAs, Bl
BRI A E 2 TREFSNTWD T2, BE 57 IR IR 5 5 M & AR RITBG IR
THICODFHINLEL SNTWD, KEENIMERT (EPRD 13IERRERLE R ICH
T 5 EARIRAK OIRAIT L 2 8YE I I 2Rl FENREI N TV D, Z OFEHIFE
TIIALE R OBV 57 OARRERC U 72 R A RIFR 2 5l T & 2137200 Tidde <, BB
FERANAR D L EME LR T & 5, A Clid EPRI O R Fi%, MRP-170 O#HE
DN ST, BOE SR ORMERSRIE, IR, [EJ R OPREEN AT S, BYE 5 % 5]
Tkl Z IR E K ONRE ORFAIESFAE T 2 0 OFHli M T Te, D%, BUEIrn
AT HARBMED & HRE R 2RI, BREEITRBEDGGTRE SN, £o, REbT—
L L 7T MEWRROENWEBE L TRk 77 o MERIZEET 2 3Hl 2Tt
776



Failure Behavior Analyses of Piping System under Dynamic Seismic Loading
Makoto Udagawa, Yinsheng Li, Akemi Nishida (Japan Atomic Energy Agency,
Japan), Izumi Nakamura (National Research Institute for Earth Science and
Disaster Prevention, Japan)

HARD K SO OJF R EININER O G IEER B 28 2 2 HEL KRB L T\ 5,
Z D1, MERME A B LR IR R O IR B) Ot B0 A 735 2 &
INEETHDH, APE CTIERE R MEREICIEH SN 5E ORE R OMPELR-Cm
BEEE) 2T 2 7201, B SR RIRIZB T 2 BIRUFERRI IS B AT I L 7 Bl B R
2 & D5 — B BT & Bl R R T IR 2 BT IS L7 = VBRI K D B
BEMENT & o 7o 2 BEREEUIEARNT TIEDN IR R SN, 72, ZOfr FEEHWT, B
KR LEATHF TR AT S FhE X 7= B SR S B3 D MU IS A IR B Rk BR & xS (S B B
PEA BRESZARNT 23T oL, BEAEREE, ISEIEE, =L AR OB 0 &AL K = LR
DRFEROT BJBIE 2T Tldie < KV A 7 v FHa R OEEN E 2B L Ch ., TR
ITERERFE R & — L2 LR S T,

Development of Thermal Embrittlement Assessment Technology for Austenite
Stainless Steel Welds of Nuclear Power Plant

M. W. Kim, K. S. Lee (Korea Hydro & Nuclear Power Co., Republic of Korea), Y. S.
Chang (Kyung Hee University, Republic of Korea), J. S. Kim (Sejong University,
Republic of Korea) C. H. Jang (KAIST, Republic of Korea)

s [E K RT3 % (KHNP : Korea Hydro & Nuclear Power Co.) TIZEHIgLH &
N R F R EFTORE M P NEEM DA — AT F A F R AT L AFREEE O
BN BA T DR D BV TV D, REE L Z OWFFEO RS RT3 2 HiE &
NMEMITOENTWD, ZOETIE, A—ATFA FRAT L AOESERBRIA
FES L, 343°C, 375°C LU 400°C D EIRMABVF IZER & S iz, 5,000 KEfE], 10,000
R K OF 20,000 FER O ZUEERNALE S 7= 1%, IREERBRIK S INEVFE 2> 5 EL Y H S,
SIIRERE L O EEEIME N HIE S, ~ A 7 a8l s vz, Fio, R
5,000 FEf KON 10,000 FEE OFRBRA)S DI U 72 BRRE 2 1 & 2. BB & B
B & DRR A P T % ABAQUS Oa—%H 7 —F o RS-, LT,
ZDZ—YFHTN—F o HNT, BN L DA — AT A FRAT U AR
IR DIEEFR RIS ) DA TR S T,

(= %)



v a2 Probabilistic Fracture Mechanics

Summary of Results from Japanese Participants in Round-Robin Analyses by
Probabilistic Fracture Mechanics for BWR Pressure Vessel during LTOP event

Y. Kanto (Ibaraki University, Japan), Y. Li (Japan Atomic Energy Agency, Japan),
S. Yoshimura (The University of Tokyo, Japan)

AFEFRTIL, AAREEDS BT e ZEEs PFM /N EES TER S LT 5 EEE
7D Ru 'y Phase 2 O HAKRDKRDUIZOWTHE 472, Phase 1 (2009~2011
) TR, BAR, #E, AEBBLIOHENSDOZEOSMNE DL, PTS F4EEO
RPV OfE&E MR 21T > 72, 24X L, Phase 2 TIIei[ER X OHEE OMFSE S
nN—7%Wzx . BWR 72 > F ® Cool-down ¥ KL ' Low-temperature
over-pressurized (LTOP) 4% xf% L35, FEM %AW CRERIICERE L1z
Cool-down ¥ L O LTOP F4FORAEEDIRIE R L OIS0 &2 AT, A —
Al 4 o — A ZHOWT PRM it 247\, MBE & A D CPI B LU CPTWC % 5F
fli L7z, 7238, ARTNpr DR IZIT, JEAC4201-2007 £ 721% 10CFR50.61a D FFAfi=
ZH, AR —ALIAD 3 i — R 2OV T, Pl & 2451550, Cu. Ni. #7138 RTxpr
FZBAT DI 24T o To R RIZ DWW TR LT,

Sensitivity Study of Vessel Failure Probability for Cool-down Event
Jeong Soon Park, Myung Jo Jhung (Korea Institute of Nuclear Safety, Korea)

AFEERTIL, MEEBEIZI T 2 AR E 1 5 ORI >V ClE S v,
ASME Section XI Appendix G IZ/EWVFRIE I -REMARZ/ER L (72720 260~ —
DU EAHFARV) . PRM =— R RPIE % 0T, ARMHRRERIC RIE T 53 L 0=
v 7 VikGy. U1 RTxpr, 7 /v A L-b WPS ZhBR OB A2 BT LT, & Dk
Fey IREER L ONREfE] & & b IR 3 2RI S v BB JE RN I 1T DRI R &
EFEHEFTHZ L EBRLE, £, 7L ZAL~NL BB X ON= w 7 VRRSY . W1
RTxpr OEEINTAEMREOHEINITFET 52 L2 Lz, & 512 WPS 2h R iEmEnhiE
EICBIT AEEREZ 1 A — XU R TFTSELZ bR LT,

Studying the Influence of Neutron Fluence Estimate on Probabilistic Fracture
Mechanics Analysis for Reactor Pressure Vessel
Ching-Hsin Chang, Hsougn-Wei Chou, Chin-Cheng Huang (Institute of Nuclear

Energy Research, Taiwan)

PFM [35F /g ik an DL M2 I 28 LWFIETH 5205, PEM ORGSR 720
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HEAOHEMNEPIFHT 2T ERHLWTIETH D, £ 2T, AFETIL, FAVOR
ZH LIZEED BWR & PWR O % A 7 DR+ 15 EFT O 1R 28 D240 2 3t
THUAT A (FIC GUILE) ZFE L7, £/, B LY AT 22 HWT, 36
FB IO 56 FOEIRMIFRZICE T DIE IR OMEERICEZ P ETF 7 Lo R
RV TV T RO LT, DEIOMTETIE, B boFHiiic W T, &#
W% O 7 L o R & gt OFHARE R 2 BRIEAMET 5 2 & TRO TV,
AR TIFAMELIIMC, Pk L O 2 O IERE G (NLR1 35 X OV NLR2) % H
WCEE L, 4 FEOBIESRM T1, T2, T3 B XU T4 (23t DHHEMERZ KD T,

ZORER, HEERIIP T 7L AORIEE E WA R R B REL 2D,
fME, NLR2, NLR1 OJEHIZ/NESL 7eb 2 &R LTz,

PEDESTRIAN: Probabilistic Fracture Mechanics Analysis Code Based on
Sampling with Replacement

M. Nagai, N. Miura, M. Yamamoto (Central Research Institute of Electric Power
Industry, Japan)

PFM (3R R B OS2 2 A ERAICRHME T 2 ik LTHEE STV 5,
HE O PFM 3l Tl WMERE DN 2 MR E R TET ML, [FIE% XL Y #f
HLEANMEEZRWEE T IARY I ab— g 02 k0, kBRI 5,
MEREBIITFN TN ETIRERH 21337 Th Y | 2Ot 72 E N HE
ThHbH, T2, FZ T —FDO0AIE, 43 L HEMARREE TRILTE 5 LR L 720,
—J, FET —Z OB+ ThiuX, FElT — 238N ETIRMEZANE L, A
SR ERWT ELERT — X OBEOSHITEW G E 52 b5, ARETIE, B8
TEAHC K 0 T — X ZEEHE T2 2 & T, BB ETIRORESCRE O R
FEOREZITHOTIC, PFM i T AlRE7e PFM fEhr 2 — R&BR Lz, $£72.
FEWT — & A EEER N U oA R MR & MR B A T LT — xRS e il VAT &
D B S AVTC IR R A e U 7o RS R RN X DR SR — kA 2 sl e A s
IZEDENLY 1 A—F—FRERWER L oo T2,
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Seismic PRA for Kashiwazaki-Kariwa NPS Unit 7
S. Matsunaka, T. Uemura, Y. Oyama and S. Yamanaka (Tokyo Electric Power
Company, Japan)

A Tl HURIZ X 2 s O Mags t DR 048 55 85 — RS R OGN & by =
BLOHRBARELKOMAIZ L DLRMN EICXT 2B 2R O 7= FAIREX
T IIFEEIT T ST T 5 IR PRA 25l L7-, PRA I3 H AR J1#a 51 1%
BEATOME 2 BN & U 7o MmN L il i A D& FE L7228, feEd—
HR LI ICEE U7z Al IO\ C o7 TP T SRRl Ch -T2, £ 2
T, WRAREER O 7 T U T 4 HFRICOW TR ERIN T 7o —FIHES&x 7TV
T4 R EERE L, POBEMERE TG Lz, T ORE, 77 v MABIRILO A
OGRS 5.0x106 /RY & 72 0 ARSFRYRHMIZ e~ T 44% R PRI A fERl L 72,
Atk b 22 i BT T, FBPGIEEORERY 27 2T 57250 PRA E
TINOUELZED D,

Probabilistic Safety Assessment of BWR Shroud Support Weldments with
Multiple Through-Wall Cracks

S. R. Lin (Institute of Nuclear Energy Research and National Taiwan University,
Taiwan), W. F. Wu (National Taiwan University, Taiwan), S. Y. Wu and J. S. Yu

(Institute of Nuclear Energy Research, Taiwan)

Y AR TR = 7 7 KR — N OREEREIZOW T, EPRI O A RT A 2%
SEFRERET NADMER SN CTHIEMEZFFM L7, =77 KA —h7L— Lk
s (H8 B3 X UVH9) (2, BEOMBENREBE AN T o F DA LIca ., i
PERRATRE ST BT DR E & 72 D, AWME Tk, TR RIS LMW 25 H L
T, REDENECEHAEORBEEE L7 T v NVEEWICEHR T 2 R/ M E %
KO DFIEEARR LT, -, BEMETZOER &I RICES X BB OmAE
JAH L AR AR L,

ARFEIZEY | TR E AR ZYUGET D 2 N TE D, S HIT, Bix RBRIkE
EY W OFEGICE A TE 5 R L2157,
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Numerical Simulation of Impact Loading for Reinforced Concrete Wall
H. Takazawa, K. Hirosaka, K. Miyazaki (Hitachi, Ltd., Japan), N. Tohyama and S.
Saigo (Hitachi-GE Nuclear Energy, Ltd., Japan)

RS 13ET T MBI D REREICBWTIL, $har 7 U — MEEWICHT 5
WLZERETE 22 DIEATREM 2SR D N D LB Z b, AEETIL, WA= — R
LS-DYNA ¥ xsh/i-a vy 7 V- MeteEs e LT, KCC T /v,
SOIL_CONCRETE &7 /L% L O WINFRITH &5 /L2 T ., RBRE 5 & bl 5
DB 27 U — MPERET L O M2 MEt L7z,
a7 U — MEY 2R LR ClX, KCC E7 /L8 LY WINFRITH &
T IAZ TOOFINF LI D WM EOK T EE 2 MR LT,
B 7 U — NREIC T DMz T L D L O E 2SR BR A B U /- SEAT SR A T
KCC &5 /1% L O SOIL_CONCRETE &7 /Ui CTEi@, EimHlits L OE ADEE
A TE 5 2 L 2R LIz, TNLOER LY | BEREAIBREEOTEKIC L iR
MOREE 21 B C& % il L a7z,

Risk Informed Analysis for System Screening of Potential Gas Accumulation in
Taiwan PWR Nuclear Power Plant

Y. C. Li, K. Y. Hsu, L. H. Wang (Industrial Technology Research Institute,
Taiwan), K. Ting (Lunghwa University of Science & Technology, Taiwan), H. J.
Chang (Taiwan Power Company, Taiwan), A. T. Nguyen and K. T. Chen
(Departtment of Applied Mathematics, Taiwan)

JRANHET 7 v MRS ISR OLEMEICET 5V A7 ANICEFB I N T X
SWT, USNRC (XL T AT LOEMEL MR 5720 OFHNIZEI T % GL-2008-01
31T LT\ 5, Nuclear Energy Institute iZ., NEI 09-10 Rev.1a-A #%K/E L CTH
ZNRARERBICKI T 2BV AT LOEBERBOAIREMEIZOWT, A7 VU —=2 20
EEBEL TS, KA TIE, PRAICEKV T U RT AT HAZ Y —=
YT EATOLAL NELIZE S X 7T NEB VAT LD T AEZEREOEEZ TN L .
LEVES~DRERGEPN/NENT AT DMZOW I &P SR TE 5 2 & 20
L7,

Plant Damage Analysis for Tsunami PRA
W. C. Chen and C. C. Chao (Institute of Nuclear Energy Research, Taiwan)

JRAT13E 77 > ME, BB SN D HGATICALET 5700, k% —HIEFHLL
e, ZEFEIZBWTEK Y 27 OFHtiZ RO b D AR’ & 5, BT — FaE
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ik, 772 FEOERICH LAY -2 EOKOEENEE L 720 | H PRA OB
FEHRRDLNTWD, 77 MNEAOER PRA 1%, HIE U X7 OREICHW G,
B U 27 OIRBIROKREIZ S TEHTE D,

ARG T, S L 72 D88, BRDORIEEITV., 77 2 MEEIRDL L B
S OBFREBERATER LT,

7pde, EHEIT K D EE 3 22 LT BRORH RS K OB A ENICHEA L2 K OB % 5
TRRBI NS BLEL 72D,

Discussions on New Methodology for Risk Informed Regulations
All participants

U A7k 20 AR UM B L < OB THEH S Urd T 5, BEIZ
RE[E R L OEE T, RN Y 2 7R HW S aD, FOEEREEEBE LT
BERFBEMTONL TS, 2K LT, BARTEMEICK LTI Y 2 27 3
PITONTVWARETHY | EFEFEEICLD Y A7 FHIOHEENRLETZ EE X b
a3

—RENZEZMEDm B2 L, EOX IR EHRT 202 EE L TR | 8
KIRIZE DA NEZBRETDHZ ENFELV, L L—F T, 2 A MO IERIZHE
FHINTEY, Zetton bk, 22 SoBlE,. BARETH D, AR REME L
LTI GHWNLT HZ & THDHN, xR ORFNLELEEZ D,
S%OVRATFHMCEL TR, FEP a2 IR L —va L TRFTDHIZEDNEETH
Do

(CH Kyo=, =i
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Multiple Subsurface Crack Growth Simulation Using S-version FEM
M. Kikuchi, A. Takahashi, A. Suzuki (Tokyo University of Science, Japan)

B X HOMAERSCER XA 6 Bl & A0 X ZHEREE 72 & O FE &G
X, EBRIFHE RO THREE 2 Z b HV A+ Ths, Flo, NHEZITR DT
A—=ZNEE L BV EMBR 1 HOORBMEXRSDBEEZIRLZ L —IVOZJPEIZONTS
Ao ThsD, EHEODPERBELIZEAR A v 2B X0 FHITEEOWNE & 24568 BT
EATWE X L — UZOWTEHME L7z, Mo S HOBRIFH, K2 LFELCTH
%o 5ODIr—ATHRIETEECH D 2 >OWNE & SLE RN 21T o T2, TORER, &
ZHE E 2 L — LT R CTOIN 7 — A B WD TRSFER B W E RNy ho Tz, OF
D, BROBEEHZ L — L TITL YRS SR/ADBERT LR L ooz, Z O DM
DA TR TH D0 R T 12 OIII E ZHOBRB LI OEELZ 2L L0 £<
DFFNTZAT O BN H D,

FEvaluation of Fatigue Crack Growth Rate of Type 347 Austenitic Stainless Steel
in PWR Water Conditions

Seokmin Hong, Ki-Deuk Min, Bong-Sang Lee (Korea Atomic Energy Research
Institute, Korea)

MEFR—VEIREAF ORI R LY L REVEENFRIND, Z2REND A
T L AM O 57 & ZUAE R E X ASME code section XI THESN TV AN RKAT
DY F; FFHERBE DB DT — 2 Th 5, T, L0 BEMNREREICE T D557 & 4
HERHE 2 T 28X L H L0, SHECTEICFH SN TW DM ENT 347 2T L A
MTH 0 KEORET & S EREE (£ 304, 316 AT U L AM) #FDOEEHAND
ZEIEREMENRZ L, 2T, B#TT O PWR L RO T 347 AT L
AR DY 7 & GLERHE 215 5 T2 D DFEREIT - 7o, BB 11X CT R BR T & 7,
PWR BARIL 2 i U 72 Sofh ClE oy S ARSI Lz, £70, mE A 2
MM EDZEEFOBENSH LN R o7, BERERHRAANEHNECTL B2 6D,
PWR BRI 2 fihiE L7 5ot Tld, 347 27 v L 21X HAD PWR ¥ X OV ASME
D KT 7 NROWE G & ZHERIEE X 0 VR & o7z,
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Discussion on the Approaches to Calculate the Stress Intensity Factors of the
Components in Nuclear Power Plants

Tai-Liang Kuo, Cheng-Wen Fan (Industrial Technology Research Institute,
Taiwan), Haoyi Huang (National Cheng Kung University, Taiwan)

Bl 3 X OV AR OIS IERFR % K 1. ASME code Section XI 35X OV API-579
Annex C code TENZFN3WRBIPN4ROLIENXIC IV HAEIND, FHFEHN
A 177 MEEIE, MEARESE T T U LA RESZEZ W s s KRR %
RODFERHD, 20 & &, TRERBITITRF R IR 2 AV ORE X <ISTTERMR
BaERDDTREIT), ARETILI Z TR LR 3OO HEORSHE L FHEDROH
SERT DD ZIT o7, HIOFER, WEB XL OEWE FIZBW L, ISk
REBEOBRW—HEN A6, L, BGFEO A TIL 3 DDOISTIERRED G 72
WZ e o To, ke LT, ASME & API DO code I3 A TREFRE L b Lzh
FINZFHE TX 5, — T, ASME code TIZRSFIENEWE WV Z 523, API code 35 &
OEBREFRIEIC X D3R CIHERSFIEITR W &l 2 L7z,

A Study for Tiered Approach of Leak-Before-Break Assessment of Nuclear Piping
Young-Jin Oh, Heung-Bae Park, Tae-Eun Jin (KEPCO Engineering and
Construction Co. Ltd., Korea)

LBB #FAfii%, =250 02800 (COD) FHE., IR R I L OV AL EMNT D 3
SNBSS 5, NUREG/CR-6765 Tidk LBB 2l D 7= 8 0 B AT FiE 2 1R %
LTWb, L2rL, NUREG/CR-6765 DOHHIHEEI M T Td 572 HexFH~0u H 25 A
HThHDH, I T, EBRICEEMMEZITV, B U7z BRI TEZ2 R E LT, &
T OWFERERTH D EIFHRLMNT I X DR SRS IO B2 B8 L ff
EHREEZ AW, ZOREIL COD OiMiilic 8% 52 5, sHMiORER., Zaeffkks
2L LTIRNNEL B EAWY A XOFHFEEITH 2 & TRFUEDR TS &l L Tun
Do ELEHBEHFEIZEIY . BRI FEN L VEFEEBE L HIEICR Y,
MO F L ER SN, £/o, TRNETHVRTFHTHLZ L ERLT,

(= )
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A Conservative Failure Assessment Curve Applicable to Cold Worked, Irradiated,
Thermal Aged Cast and Annealed Stainless Steels
M. Kamaya (Institute of Nuclear Safety System, Inc., Japan)

MEIOIX G > & BB X OB kI X (b, @RINTIC X 251 8EF Db A 4
SFHINCHEE LT AT o U A OMEEHIFR X (FAC) Z KD 2 H D fx, £Rx 72 RER
BREE D AT L AP L CH IR & & FRIRGREE O b 2 RIS Tl 2 #e iR %
ML, 0 LIRS T 2RI 2 Tl L7, £ LT, SRR
ERIERE MBS « OFT HEREHETE LTz, WRIZ, 5T« OF BBRZ 72 i
PEATRMENTICEZ D . P EZZIT D E G ME /e BT 58 kT DI 0EZ2H H
L. FACZ R 7=, IRFEHRBEARREE &, flix O R KB LT OERRICH L TFACE K
D, IS ZRSFHICERET D IHE (Universal) 7eFACKZIME L7-, 551 7-FAC
N, BB & &I L OVETRIRICEfR 70 < BREERENIC B A T & . BEFDORFEAIZRFAC
kﬁ%<iﬁ%&w & EMER LT,

FEvaluation of the Effect of Thermal Ageing of Austenitic Stainless Steel Welds
with 10% of Ferrites
C.Jang, S. Hong, I. H, Shin, K. S. Lee, T. S. Byun (KAIST, Korea)

AT UV ADIEEIRICIET 7 = T4 RBEEN, A — X VR L DEWE L DR
BNRAIND, £ 2T, 316L 27 L REMEHA B OB Lkt OB E R L O
ﬁ”m%ﬁr(mmﬁﬁ)@%k%%&ko%E?ﬁ&wx%yvx%ﬁ#~954
SNEDINTWDH =D, ZOMEOEESR LBRFHIMNZ 7o, WO E S 10%F2
D7 74 MdEEN TS, B35 %2 400°C T10000FE 2 L 7=, STEMIZ &
% RARREIZL T, 100000 DR T A B ) — X V0 fiRIZ K 5 Cr & Fe DAY — /34 3
RO, RENC X o THREERE (BB, SIRME) (3m+2@mamr L7,
y%ﬁﬁ%ﬁ%%wtﬁ%ﬁ@ﬁ@?ﬁ\m&%%yvxm@@%wé(JMM@
DIFNC L > TR T3 2803, 347TAT > L AHOMEEEIMEITIZE A EB L LN T &
ﬁb#okoMﬁﬁﬁﬂiéﬁ@mwﬁT@\ﬁﬁ@%@iﬁEﬂﬁﬂoﬁo

Elastic-Plastic Finite FElement Analysis for Reducers with Circumferential
Through-Wall Cracks
B. J. Tsai, J. J. Chen (INER, Taiwan)

T EZEZZITAL Y 2——I1ZBW T, fTRICEBXENGFET H5E50JEE
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Rbiz, ZRUITEE O bR L7z, SRMOBEMMEFBE LGS L LRWGED
Wl 24TV B2 BRET 5 2 L N EETZ & Ofiim 2 15,

A study for Crack Stability Assessment of Reactor Vessels Nozzle Considering
Crack Path
H. G. Park, Y. C. Jang, Y. Lee (Doosan Heavy Industries & Construction, Korea)

LBBRHfiZ351F 5 /7 AN OREEMEEO M & HANZX-FEMIC X % & Rt AT
AT o To, RREMIER O X HRBBENEHR IV TND L 2BESTH2 LT, A8
W75 21T 9 2 &S BB, MR Tl EMHREED X A =70 (RFEHEOT 7
BTN REHTHI LT, SRREOBRERALTZ, ZOHEIZLY, 34TAT
VIO CTRER I 1T 5 AWM N ZAr (COD) EfrEOBMR, 3 L TCOD & = 2=
AHBTLILENTE L, ZLT, RFFAGmOE—7 0 NICHET 5 & H a2 BE
U CHEMEE R 2 i L 7o, SRR OB Z BE LI OR KM EIL, ZE LA
G KL VB0%RERE Y, EHRKLERT D LOBRIMEIIRI N,
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Dynamic Response Simulations of Full Scale BWR Fuel Assemblies under
Seismic Loading

S. Yoshimura, T. Yamada (The University of Tokyo, Japan), Y. Koide, S. Onitsuka,
T. Iijima (Hitachi-GE Nuclear Energy, Ltd., Japan)

HURATE T O BWR BREHMEA AR OB ZRE) 2 35T HE T 5720, 3 IRoTOFEM T
2 b—va URER S, BWR OF LI, BEOBREHESERNOKRY . Zhbix
WHKIZHFHENTWD, ARUFETITMEIKEZ FEAR E L TRV, 2 DDRAR D
TGRS I 2 L —va VAT AERBE L CWD, — IR Y Y v N8R
IZ R o TR L EE L ET Wb L, BERAEIEIC L o TEREZ KO TW D, i
MAERIZ X DINE &R EZGICAINE & TS E LTRIB L, BE—AEREHWAR
BEMATICEAT LD TH D, 2ODV AT LEHET D Z LIk > Ta— FEF
ZATVN, BT 1986 4F1Z NUPEC (2 K » TITh N FER L g9 25 = L1 k- TR
FRAE% S50 L 7=,

Piping Whipping Analysis Using a Vector Form Intrinsic Finite Element
T.Y. Wu (Atomic Energy Council, Taiwan)

B E O KRBT Z T3 5720, X7 MVEAFRZESEE (VFIFE : vector
form intrinsic finite element) Z MWt 23235 L7z, FIFEITREEZER L B —
LABERTET ML BRER T EARTEICED I alb—va & 79, 788,
Bl OB ZT OO D OMERPERIEET L EASN TS, 2 b DFEEE [
W, F o F U OFAR E H UEZBERSRM L L TIRIT 21T o7, a2 b—Y
2 URERITFERME L X< L TR | IBEFIEIC L o TS O RE T E % fiF
Wre[fECTh b Z a2 LT,

A Numerical Study on Reactor Vessel Internals
Sang-Yun Je, Yoon-Suk Chang (Kyung Hee University, Korea), Sung-Sik Kang
(Korea Institute of Nuclear Safety, Korea)

SFNREIEY) D AR IR PRI T D i e 5t & AR L 1T A LB DT80 D i HEE
RED— 2 Th D, AMFFETITBRDTZAT O 72D, FREEMOFEMAR Y I 2 L —
arrEMLIL, AE L TR IREIZ R ERICART L, —E#HO CFD kU
ERRENT 2 i U7z, Mo FEGiE US NRC regulatory guide 1.20 (Z#E U 7=
CVAP(comprehensive vibration assessment program)(ZHEVMT o 7=, ZAL5H DOFE R,
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3. TIT=AINTT —

T =ht v a rOEBICIEND, 2016 4F4 A 11 BIZT 7 =Y T —%1T
VN, SZEE TRIBEMTT & RIS E BHE 2360 L,

RIREMPTIE =ZZE TOREOHTH D | LRI DB ER ORI 72
THE L TEN SN TLEK, AARZREZTIHEZ OMMEEET 2 & & bICSFER
BT NEFET L0, fin - RS A MR IIEE 2 T BIEICE > TV D,
2015 = 7 AZIEIFFT OB ORI E PED THIE H AR PEE Sl pE ) O—f e LTt
REPEICBFEINTWVD, HENTIE, BARATHD THRESN, BELBEHTOY v 1
TUbh e FeN—r L= (WHGERE) . EEHOKE 2 7 J7ALNG ik %
REFLT, 72, BIERERME S L CRIH SN TV IRRES (HAREE) Z5hi.,
IR OB O R R & Fh 2 X 2 - HiiE OBt b Z LN T& 7=,

D%, —ATITEIARO—MAIZH L R FIRERHE 235 L7z, RIFT~DJRF
PR T ICET 2 EEARAER 2BV -2y OBEHETH Y . < OER BH,
fRFI SV DB ST W e, STV o 72 THOSE 0, ZWIC L0 BT 72/ 7=
Rl FBIC L o THHE SN -EEY A2 B OXM =01 LT, B EHoEE SN
FWEUNZIEE U b, R OEAERZZL RO N 2 OB Z FHITI0ATE L 5 & [F
BREZ, TORIAOT-DIIIEREZ B - AR EROEMENEETHDLZ L&
BT E 2SN TH - T,
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ASINCO U —7 v a3 v 73 KELITH T2 70 A v N—% N2 7253 6 HRE AR HE A,
W7 VT ORI E DO NRZR O E LTEELS2OH D, H1l MUV —r v
v L, WERF ) EITFLND SENFRE L, FETENENOXISEHED H
T, VRAZHEROBE~OIEH 2 EOSBEOMEN RBEE D L5120 5250
A& REARIZIANT TO & 5722 5 Ok A BRY & LTl STz,

KU =7 ay 7T, FIAICEHEEOFEO LA LRI 720, U A7 IFHICEES<
Hill &b RITk 2R8I v >3 o EHERRRER & @R LXK, MESRERAAE )
UAZFMEND Lo RMAEICEET A2y a v EHRIT, TORDONU Ty FTE
DS E O B EAE I BE T 5 i & FEhE L 7=,

2 B BIE, D EHHESFICEET 5 28y g v LRF R ER OBAEMRTIZ B 5
Ty va R IT BB ONWTER R WM T ROz, ERNFULHAND 12
f (NEERIGERT 2 1F) . wEE D 84 (WARBIGER 1L 14F) . 5510 91 (NEFRIGEH
1) TH o BN SO W TIEE DR T o 2 2&[E L T, International Journal
of Pressure Vessels and Piping #5(Z A A 4, #[E 3, B8 3 DHEG THEM L T TET
b5,

Flo, V=27 v a vy T ~OBINHENL S, RIGTNO =28 T RIS & FUEE
BHE 2500 LB RASH & 3 2P 21T - 7o,

INHDU—r gyl FAZE LT, OSMENbEFEES LETOL
THRUIZX LT, FEFICEH SN, BRFEDOEIIOFTT, KU—r v a vy 7OEK
To DAz 8 Lz BRSO A & | BRER & AR 0 NI ASH 2 RVDIZTR
DD ENHKT, FHICETEEICE » UL FERRBRICR-Tm B2 6N 5,
5512 [Al1X 2018 R BB CTRAE S D TETH 0 | ARl O m Ok & L ASINCO
DI BRDFEBIZINT TH I L TH&E 20,

KIZIZ, EFENLDOETOZME LERE, BIRUV—7 3 v 70O HKBREIC
B U CHPEE 3 L OV TE = ) D AW I KR 2 W 272V T HAREE S - 1)
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