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Technical program
April 21(Wednesday)
9:20~9:40 Registration

9:40~10:00 Opening Session

Opening address: Professor Masanori Kikuchi (Tokyo Science University, Japan)

10:00~12:00 Session 1: Fracture 1(Flaw Evaluation)
Chairman: K. Shibata (Japan Atomic Energy Research Institute, Japan)

1-1: Elastic-Plastic Fracture Mechanics Analysis for Steam Generator Tubes with Surface Cracks
Young-Jin Kim", Yun-Jae Kim?, Seong-In Moon", Nam-Su Huh", Seong-Sik Hwang® and
Joung-Soo Kim®

D School of Mechanical Engineering, Sungkyunkwan University, Korea
? Department of Mechanical Engineering, Korea University, Korea
% Korea Atomic Energy Research Institute, Korea

1-2: Finite Element Alternating Method for Interacting Surface Cracks
M. Kamaya” and T. Nishioka?,

D Institute of Nuclear Safety System, Inc. (INSS)), Japan
? Kobe University, Japan

1-3: Ductile Fracture Behavior of Class 2 and 3 LWR Piping and Its Implications for Flaw Evaluation
Criteria
N. Miura”, K. Miyazaki®, M. Hisatsune®, K. Hasegawa? and K. Kashima"

DCentral Research Institute of Electric Power Industry, Japan
2 Hitachi Ltd., Japan

1-4: Allowable Embedded Flaws Located Near Component Surface in the JISME Code
Kunio Hasegawa" and Katsumasa Miyazaki®
D Hitachi Hitachi Ltd., Japan

12:00~13:00 Lunch

13:00~15:00 Session 2: Fractutre 2(Fatigue and Thermal Stress)
Chairman: K. Ting (Lunghwa University of Technology, Taiwan)

2-1: Cracking Behaviors of Thermal Components
R. C. Chang” and J. J. Shyr”

D St. John’s & St. Mary’s Institute of Technology, Taiwan
D Institute of Nuclear Research, Taiwan

2-2: Thermal Stress Analysis and Failure Prediction of the Irregular Ligaments in an Infinite Domain
Containing a Row of Circular Holes

W. S. Yang?, K. Ting? and K. T. Chen®
Y Nan-Kai College, Taiwan



? Lunghwa University of Science and Technology, Taiwan
% National Chung-Hsing University, Taiwan

2-3: Development of Web-based Fatigue Life Evaluation System for Reactor Pressure Vessel
J.B. Choi", J. C.Kim", Y. J. Kim" , M. J. Jung? and Y. C. Choi?
D SAFE Research Center, Sungkyunkwan University, Korea
? Korea Institute of Nuclear Safety, Korea

2-4: Evaluation of Socket Weld Integrity in Nuclear Power Plants
Y. H. Choi”, S. Y. Choi” and N. S. Huh” and Y. W. Park”
U Korea Institute of Nuclear Safety, Korea

D Korea Atomic Energy Research Institute, Korea
* School of Mechanical Engineering, Sungkyunkwan University, Korea

15:00~15:30 Break:

15:30~17:30 Session 3 : Fracture 3(Probabilistic Fracture Mechanics)
Chairman: Y. J. Kim (SungKyunKwan University, Korea)

3-1: Recent Japanese PFM Researches Related to Failure Probability of Aged RPV
K. Shibata”, Y. Kanto®, S. Yoshimura® and G. Yagawa®
D Japan Atomic Energy Research Institute, Japan
? Toyohashi University of Technology, Japan
® The University of Tokyo, Japan

3-2: Failure Probability Estimation of Flawed Cylindrical Structures Using Probabilistic Techniques
J.S. Lee? and C. R. Pyo?

D Suwon, Korea
? Induk Institute of Technology, Korea

3-3: Economic Evaluation of Maintenance Strategies for Steam Generator Tubes Using Probabilistic
Fracture Mechanics and Financial Method

Y. Isobe”, M. Sagisaka”, S. Yoshimura® and G. Yagawa?
D Nuclear Fuel Industries, Ltd, Japan
? The University of Tokyo, Japan

3-4: The Application of Probabilistic Fracture Mechanics to Piping Welds due to IGSCC
K. Ting", W.F. Wu?and Y. L. Lu? and A. Yang"

Y Lunghwa University of Science and Technology, Taiwan

? National Taiwan University, Taiwan

* National Taiwan University, Taiwan



April 22 (Thursday)

9:30~11:00  Session 4 : Material Characteristics
Chairman: N. Miura (Central Research Institute of Electric Power Industry, Japan)

4-1: Effects of Dose Rate on the Irradiation Embrittlement of Reactor Pressure Vessel Steels
M. Suzuki”, Y. Nishiyama®, T. P K. Onizawa”, Y. Nagai® and M. Hasegawa®
D Japan Atomic Energy Research Institute, Japan
? Institute for Material Research, Tohoku University, Japan

4-2: Evaluation of Cleavage Fracture Toughness of RPV Steels Using Small Bend Specimens
B.S.Lee”, W.J.Yang", M.C.Kim" and J.H.Hong"

D Korea Atomic Energy Research Institute, Korea

4-3: The Study of Fatigue Crack Growth of 304SS with the Influence of Loading Frequency and
Temperature

J.J. Chen" and Y. S. Shih?
U Institute of Nuclear Energy Research, Taiwan
? Chung-Yuan Christian University, Taiwan

11:00~11:15 Break

11:15~12:45 Session 5: Structural Analysis
Chairman: J.B.Choi (SAFE Research Center, SungKyunKwan University, Korea)

5-1: Burst Pressure of Damaged Steam Generator Tubes Using Plastic Instability Analysis
K. L Shin and J. H. Park”

! Korea Institute of Nuclear Safety, Korea
? Chungbuk National University, Korea

5-2: The Sliding and Overturning Analysis of Free-Standing Storage Cask under Earthquake
R. F. Shie”, J.J. Chen” and C.T. Liu?

D Institute of Nuclear Energy Research, Taiwan
? Fuel Cycle and Materials Administration, Taiwan

5-3: Proposal of Rationalized Assessment Procedure for Buckling of Thin-Walled Cylindrical Tanks
H. Kaguchi”,K.Hamada®, A. Sugiyama®, H. Morita ”, K. Setta” ,H. Ogo® and E. Shirai ”
DMitsubishi Heavy Industries, Ltd., Japan
DThe Kansai Electric Power Co., Inc., Japan

12:45~13:45 Lunch

13:45~15:15 Session 6: Inspection
Chairman: R.C.Chang (St. John’s & St. Mary’s Institute of Technology)

6-1: A Risk-Informed InService Inspection Program to Evaluate the IGSCC Weld Examinations for
BWR Recirculating System

K. Ting, W. E. Wu?, Y. L. Lu® and Y. T Lee"



D Lunghwa University of Science and Technology, Taiwan, R.O.C.
? National Taiwan University, Taiwan, R.O.C.

6-2: The Development of the Interactive Information System for the Flaw Evaluation of the
Recirculating Piping of BWR Nuclear Power Plant
K. Ting?, Y. J. Lee?, F. T. Jiang?, J. T. Kang® K.T. Chen® and K. C. Hseish”
Y Lunghwa University of Science and Technology, Taiwan
? Taiwan Power Company, Taiwan
% National Chungshing University, Taiwan

6-3: K6: Check Valve Chattering and its Remedy
T.R. Kim"
D Korea Electric Power Research Institute, Korea,

15:15~15:30 Break

15:30~17:00 Session 7: Operating Experience and Aging Management
Chairman: K. Hasegawa (Hitachi Ltd., Japan)

7-1: SCC Experiences and NDE Technologies on Re-Circulation Pipings in BWRs
H. Tokuma®, T. Fukuda® and T. Furukawa?
DTokyo Electric Power Company, Japan
DJapan Power Engineering and Inspection Corporation, Japan

7-2: PWSCC Experience of Pressurizer Dissimilar Metal Welds at Tsuruga Unit-2
S. Nakama" and M. Mukai®
D The Japan Atomic Power Company, Japan
? Mitsubishi Heavy Industries, Ltd., Japan

7-3: Aging Management of NPPs in Korea
T.E. Jin"
DKorea Power Engineering Company, Korea

17:00 Adjourn (Move to Mitsui Garden Hotel for Banquet)

Note for Chairman and Speaker of Technical Session:
- Presentation: 20 minutes
- Discussion : 10 minutes
- Instruments for presentation:
(1) Projector and PC for MS-Power Point
(2) Over Head Projector for view graph
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2-1 Session 1:Fracture (Flaw evaluation)
2-2 Section 2 :Fracture2 (Fatigue and Thermal Stress) " """ """
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>3 a1 Fracture 1 (Flaw Evaluation)

¥ w3 3 2 Fracture 2 (Fatigue and Thermal Stress)

+ v 33 Fracture 3 (Probabilistic Fracture Mechanics)
+* v 3 4 Material Characteristics

v a5 Structural Analysis

v 36 Inspection

+* v 37 Operating Experience and Aging Management
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2. B OGRetERY —7 a3 v THE

2-1 Session 1 : Fracture 1(Flaw evaluation)

1-1 Assessment of Steam Generator Tube with Multiple Axial Through-Wall
Cracks
Y. S. Chang”, S. L Moonl), Y.l Kim”, J. H. Leez), M. H. Songz) and
Y H.Choi®
Y Sungkyunkwan University, Korea
2 Korea Institute of Nuclear Safety, Korea

se%ﬁ%@%ﬁﬁm%@@ﬁﬁam_&iéh FEUEHE LB 2 AR
SNT-BEEITHEREIND Z IR ->TW5, ZOMEEEREIT, RMBEOEERNL
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RFEE R Lz, 3512, BEEREIZUIKT5 6 MOFHEBEEETT V28
ALT, RBEVCEABEOREREREELZRET IO, BRABRFZHW
TERAERBREER Lz, ZORRIG, BEEE X (& SCRBEICHT 58
BEEL LT, KATT N, BEEAET L, COD T /VNEKE & OGRS
sohni,

1-2 Finite Element Alternating Method for Interacting Surface Cracks
M. Kamaya" and T. Nishioka?
D Institute of Nuclear Safety System, Inc., Japan
2 Kobe University, J apan
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HDEBEETTFHEIRE+DBEDZ EERHoTZ,
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$ XZIL LTEBHR A A2 &, ASME Code X0 JSME Code @ & 5 Iz & KE#DE

AHVLEEN RS T,



1-3 Ductile Fracture Behavior of Class 2 and 3 LWR Piping and Its Implications
for Flaw Evaluation Criteria
N. Miura”, K. Miyazaki®, M. Hisatsune”, K. Hasegawa® and K. Kashima"
DCentral Research Institute of Electric Power Industry, Japan
? Hitachi Ltd., Japan
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o BHFETIE., 7722, 3EEDHFREEREICLEREFEE LML
T 572, BEERBRR O ZIT >,
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ZBTENS T, TOFECIVITR2, 3BEEOZEFEEZRDOES(LL
e TDZRBITI TAIBEBOZEELIY KEL, £, ¥R/ AR
FT 5,

1-4 Allowable Embedded Flaws Located Near Component Surface in the JSME
Code
Kunio Hasegawal) and Katsumasa Miyazakil)

Y Hitachi Hitachi Ltd., Japan

A AR PSR T, 7 7 X 1BEEROEFZOFI A EER K K1
FPHELTWVWSD, ZOHRETIH, HERBAREELFIIMNET 2HET
(Proximity factor S/a<0.4), HEXMERRZRLTHEINAV—NEEDH TS,
T OB D REREA~DEHBRNL—NLVERNLIZER. UTOFESRH
AT WS ol, Thbb, BERENOREKXMBICERINDS AT, HERX
fa X 0 BBWERBEXRMEAFE SN, FEFEBELD LI ICAL—ABREIN T
H, FIT, BERUEBRIIOVWTZIOREGNE LRV E S ICRERTX

X O REEERA, FEXMEHAE ED-HRREELREL,
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2-2 Session 2 : Fractutre 2(Fatigue and Thermal Stress)

2-1 Cracking Behaviors of Thermal Components
by Rwei-Ching Chang (St. John’s & St. Mary’s Institute of Technology, Taiwan),
and Jhy-Jen Shyr (Institute of Nuclear Energy Research, Taiwan)

BRRO ETEIZ—KRLND., BEXORENENERD —RBENRE X OGN
O, RFERIZHFET HEREHOISHG 2T Lz, BEOEREMHT., L
TEUMIEXEAEZEOMEE L-, Muskhelishvili OERISAHBEKIC, RE
WCEAEMBEER S, BRAEEP—HTHIICEERELE/NBRETER
iz, ERHOBERAZELITTUSHIERBEEZFFMLZEZ A, IEAICED
BREBOHZEBR LGS, AEICKFLTE-FIBLUE—F 11 OfFEM
BEHEN, $ BEREOAEZEZEB LZESIT. T— F 11 O AERGEEIT,
ERAEICEKE L CLETHFRAICETICR2BAEREEHINEZN, T—F 1
TR OTHRE RS, TIRDIERICOVTIIRALDOZ &, &
HORE, BAEFM, ERBFRZFMT 5 7-DICO0THT RVX —5E %35
L. EERETEOSHER LT,

2-2 Thermal Stress Analysis and Failure Prediction of the Irregular Ligaments in
an Infinite Domain Containing a Row of Circular Holes
By Y. W. Yang (Nan-Kai College, Taiwan), K. Ting (Lunghwa Uniyv. of Science and
Technology, Taiwan), and K. T. Chen (National Chung-Hsing Univ.)

ZHEOMHIDOH 5 FEOBIEHKEEZ, EREGOYOREL AW ZZRED
R UETKRD T2, MILEBEORES & BUS G2 BRI R D, ALE+LORE
ESOTHEER Lz, &K 125 BO—FNIHAFHFLICK LT, BFEEMIH
HLOFNZHATB LI VEBEIZHDBERICODWTHENZER L, LT, BYkE
BIRAT D FMBAALOFNIx L CRELRBEE, RLICHHAILETDEIE
JICABAILDOEE L HITKRELSRD T L, HTRBAE. HITIEHBNEL I
DREREH/I, bz, POCHIHILDOMENTN-BE. BOHEFHICE
LIS EDITEE KL, TNENOHEE TORHDOEEA -, ARE
REZRWESZE XY, SHEaX FAVNEWZ EAFIE,



2-3Development of Web-based Fatigue Life Evaluation System for Reactor
Pressure Vessel
By J. B. Choi, J. C. Kim, Y. J. Kim (Sungkyunkwan Univ.), M. J. Jung, and
Y. H. Choi (Korea Institute of Nuclear Safety)

EBEDOT T NOBRERLESDEELRT —FZ #RAWT, BT FEHNELS TR
WO DISHENTZ FEM IZ XV ER L., EFFMEEHRT LA T MIET 543
Iro BET =X XA X —%y bEZBULTEREL, BEFTOST 0 FOEET
iz Ehw L., REEFEEEL2BEHT 2N TED, LBV T—va T
X, FoA v Z—Fy FEFIALIZAVTF U AT RT HIHOWTHEHB L,
BECTHERLEALLEZED LS L LTV AEREBEI SN,

2-4 Socket weld integrity in nuclear piping under fatigue loading condition
By Y. H. Choi, Y. K. Chung (Korea Institute of Nuclear Safety), S. Y. Choi
(Korea Atomic Energy Research Institute), N. S. Huh (Sungkyunkwan Univ.), and
Y. W. Park (Korea Institute of Nuclear Safety)

BEICBWT Yy MEBER TRALZ 9D N TCET A ERSHTT
X, F¥YET—Ta VICKARBROBERICESBUS N, EHIZEY v b
ZLAALBOBBNRNZ LICEBEALTWAZ ENHBE L, £2C, ARE
FRTIC L SBEREIT A E R L, SREBREMEZFML -, BELSEN
AL AR TIRENC L IS EHNERERIIKELSFLEFTH L, IHIZE
LIAZEROBBENR 2 WEEIE, SREBDE D Z PR INT, TORK
B.EBAMTEBCIIREAER TE AR TREANHERINSD LWV D) w8
N,
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2-3 Session 3: Fracture 3 (Probabilistic Fracture Mechanics)

3-1 Recent Japanese PFM Researches Related to Failure Probability of Aged RPV
by Katsuyuki Shibata (JAERI, Japan), Yasuhiro Kanto (Toyohashi University of
Technology, Japan), Shinobu Yoshimura and Genki Yagawa (University of Tokyo,
Japan)

A AICE T 5 BERROBIEAZHEIC T DEEOR Y A2 T, £0
BMENRESINZ, ZOHRT, BED MYy 7 & LT, BARETFHHFFEFRNH
7o \ZBR%E LT-5HE a2 — F7PASCAL” O BRI Sz, 7z, Rla— FEHW
T. BAMBZEESHERFREICRE SNZEFRENER T O AE KM% 5t
S LT HMBEHREIMT STV ot UBITORREN/HRE SN, EEE
ZT T, FEICBT A HEERROBIENFOMRREBE~OEADRBELIZOWNT
IERRERM TN,

3-2 Failure Probability Estimation of Pressure Tube Using Failure Assessment
Diagram
by Joon-Seong Lee (Kyonggi University, Korea), Sang-Log Kwak (Korea
Railroad Research Institute, Korea) and Chang-Ryul Pyo (Induk Institute of
Technology)

CANDU JFIE N E DH AT REDOGE L Z BRI & L T, BEERARIEN FICES
& ENEOREMICKRITTHERF ORFERE., KRR, BhEivEE,
BEEIME) DB 21T o 7o BRI S, BB Ol I SRR AR &
AV, TS T ANV EZBHE DR TR EZ E L2, O
R, BEERIELEBEREITEFIERTHDL L2 A LE,

3-3 Economic Evaluation of Maintenance Strategies for Steam Generator Tubes
Using Probabilistic Fracture Mechanics and Financial Method
by Yoshihiro Isobe, Mitsuyuki Sagisaka (Nuclear Fuel Industries, Japan), Shinobu
Yoshimura and Genki Yagawa (University of Tokyo, Japan)

PWR KR5S RIVE DIRTF ORI 2105 7200 . HEEIAIREE )% b TS
FHEEMBADEEY 2T _ET 4 v MHEE T g RRE SN, BE



BE. REMMR., HXIRE, AJBESFDY B, #HEFRE (XHFREER)
DY EEEE, REXMEOY A DU 7RBEREVNEERTFE L TEEINE, #
FHEOBEGZREVLRBERDEEBRMICFHET 5728, IEBRBEIEME Net
Present Value) Zf5tE & 5 BAERIEHE FES BRI Sz,

3-4 The Application of Probabilistic Fracture Mechanics to Piping Welds due to
IGSCC
by K. Ting (Lunghwa University of Science and Technology, Taiwan), W. F. Wu,
Y. L. Lu (National Taiwan University, Taiwan) and Y. T. Lee (Lunghwa University
of Science and Technology, Taiwan)

BWR B{EERRECE @ IGSCC It AN D7D, Win-Praise =2— K%
AW FERRWIBE I ERT 2T o e R B I s, BBERCEENDE
BEEExtgE LT, IShnf. BERK, B, RET—F, A——LAR
CFERERT L L TURBEROBITEZEB L, BONHEREEZ LI, WT
NOBEENMORENEE Th L0 OEELEM T ITNTOh, ZOHRITTT
v FOMHBEBRICHORMLEDILOTHS LEORENREINT,

(X&E =)



2-4 Session 4 : Material Characteristics

4-1 Effect of Dose Rate on the Irradiation Embrittlement of Reactor Pressure Vessel Steels
By M. Suzuki, Y. Nishiyama, T. Tobita, K.Onizawa, Y. Nagai (Japan Atomic Energy
Research Institute, Japan) and M. Hasegawa (Tohoku University, Japan)

A AR F B2 TEM O IMTR B 2 AW K-S &M BENZ L 2V LoRF
FEHRME I, BB LS SMITERICHER LRE LIZFOM B R
BRIFCRELZLOTHD, EVLIZKIZT TR EEDOZEIT 1X10"n/cn’/s
D3 1X10%n/cn’/s OFHATII/NE L, BEHEEDKRFER A LN DX, FEE
IZIEV 5X 10°n/cn’/s DFE T, BAELDSRBO bz, BEFHBEAST 7
A, BWBESEEIZLY A —F A XOHEOFTTHN R INTZT2HTH
B EBPREINT,

4-2 Evaluation of the Cleavage Fracture Toughness of RPV Steels using Small
Bend Specimens
By B.S.Lee, W.J.Yang, M.C. Kim and J.H. Hong (Korean Atomic Energy Research
Institute, Korea)

JENBZRMO~X BRRERMEIL, N RIERTRER R 2 VT ASTM E 192 ORER
ETRIEIND, ~EZRRENMHIL, SHERPO~ZRBENBET HAUE
DB BERTHZEDNbhol, I 7 oBFEEECHEEEND, ~&
BRIKEN AT DB IIM B OREBBRICEE L 2o 72, NEBSLRILY D
EIOBRERN—T 4 INB~ERBESCEBRECEICEERZEZ LT
5E9THD,

4-3 The Study of Fatigue Crack Growth of 304 SS with the Influence of Loading
Frequency and Temperature
By JJ. Chen (Institute of Nuclear Energy Research, Taiwan) and Y.S. Shih
(Chung-Yuan Christian University, Taiwan)

AT VAR 304 DIRF SZLEREE L, BE. ISk, AFPEEICIKEL.
MELOBBEEB 2 AV LI > TINL DT A — 7 TR XZEREE
ZHAOPIZT D 2R LT, BTN LEONIBRIRIS T E Y T ROERT
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2-5  Session 5: Structural Analysis

5-1 Analysis of Burst Pressure of Damaged Steam Generator Tubes Using Plastic
Instability Analysis
by Kyu In Shin and Jai Hak Park
(Korea Institute of Nuclear Safety and Chungbuk National University, Korea)

PWR 77 v b DEKIFEEROGEE O /N—Z b (NEMED (ZOW TOREYTRY
RN &NT, dRiTftIED (AVB) & OEEFREIZ L EEVESEA LT
BAEDN—A NEDEBUERZEMRITOOFME L., BBFEOERER L O %
ITHo TEEMLZFMM L TV 5D, BEHAREMTIZIA FEM 7’1 7 F A ABAQUS @
RIKS =2 AWTEBL TV 5, MEFETLE LTnRANZH-T=bD L, WBIR
JISHTLEREZEDZHOD 2FEEXRE L THEIT L, EPRI OEBRT — X HfEHE
DOREICHDZLERLTNS, HROY 7 M X BEITICE DV N—2 FMFES
WETDHOHELRELTBY ., EEOHFEEIMICEISbDOEEI NS,

5-2 The Sliding and Overturning Analysis of a Free-Standing Cask under
Earthquake
by J.S. Yu, R.F. Shie, J.J. Chen and C.T.Liu
(Institute of Nuclear Energy Research and Fuel Cycle and Materials Administration,
Taiwan)
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5-3 Proposal of Rationalized Assessment Procedure for Buckling of Thin-Walled
Cylindrical Tanks
by H. Kaguchi, K. Hamada, A. Sugiyama, H. Morita, K. Setta, H. Ogo, E. Shirai
(Mitsubishi Heavy Industries, Ltd. and Kansai Electric Power Co., Inc.)
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Session 6: Inspection

The Application of Risk-Informed-Inservice Inspection to Welds of Taiwan
BWR Recirculation System
by T.H.Ko, K.Ting (Lunghwa University of Science and Technology, Tayuan,
Taiwan), WF.Wu, Y.L.Lu, Y.T.Lee (National Taiwan University, Taipei,
Taiwan)
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The Development of the Interactive Information System for the Flaw
Evaluation of the Recirculating Piping of BWR Nuclear Power Plant
by A.D.Yang, K.Ting (Lunghwa University of Science and Technology, Taiwan,
R.0.C), K.C.Hseish, K.T.Chen (National Chungshing University ,Taiwan,
R.0.C), F.T.Chien, J.T.Kang (Taiwan power Company, Taipei, R.O.C)
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2-7 Session 7: Operating Experience and Aging Management

7-1 SCC Experience and NDE Technologies on Recirculation Piping in BWRs
by Hideaki Tokuma, Toshihiro Fukuda(Tokyo Electoric Power Company), Takashi
Furukawa(Japan Power Engineering and Inspection Corporation)
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7-2 PWSCC Experience of Pressurizer Dissimilar Metal Welds at Tsuruga Unit-2
by Shohei Nakama(The Japan Atomic Power Company),Masayuki
Mukai(Mitsubishi Heavy Industries, Ltd)
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7-3 Aging Management of NPPs in Korea
by T.E.Jin, H.B.Park(Korea Power Engineering Company), H.J.Kim(Korea Institute
of Nuclear Safety)
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