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ARIE T 5 2 8 & L7 2021 FFIC A o THRIMDBGEEDIK L AR X e\ 2 & 20 5,2021
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TEHBTE,

INFETOY =7 a3y P THRRINZGMLITOWTIL, Selected Paper 23E[EY ¥ —F
LNOFEZICE LD ONTERKE SN TEY, FIEE 1307 -2 a3y 7OFmITOW
T ® International Journal of Pressure Vessels and Piping OFfES & L TAHIEATH %

(International Journal of Pressure Vessels and Piping | The 13th International Symposium

on the Integrity of Nuclear Components | ScienceDirect.com by Elsevier),
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https://www.sciencedirect.com/journal/international-journal-of-pressure-vessels-and-piping/special-issue/10KGTB8SJXZ
https://www.sciencedirect.com/journal/international-journal-of-pressure-vessels-and-piping/special-issue/10KGTB8SJXZ
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Program of Technical Sessions

(Room : Top of Kanazawa, 18F)
April 13 (Thursday), 2023
8:00 - 8:30 Registration

8:30 - 8:40 Opening Address (Chair: M. Nakane)

Dr. N. Miura (Chairman of ASINCO-14, CRIEPI, Japan)
W. Mizunuma(Managing Director, JWES, Japan)

8:40 - 10:10 Keynote Session (Chair: N. Miura)
Theme : Role of Nuclear Power Towards Carbon Neutral
8:40 - 9:10 Role of Nuclear Power Towards Carbon Neutral in Korea

Y. H. Choi (Korea Institute of Nuclear safety, Korea)

K-2 9:10 - 9:40 Carbon Neutrality and Current Status of Nuclear Power in Taiwan

K-3

1-1

1-3

1-6

C.C. Huang (INER, Atomic Energy Council, Taiwan)

9:40 - 10:10 Roles of Nuclear Energy towards “Society 5.0, Carbon Neutrality and Resilient”
Society
S. Yoshimura (Atomic Energy Research Committee, The Japan Welding Engineering Society,
Professor, The University of Tokyo)

10:10 - 10 :30 Break (20 min.)

10:30 - 12 :30 Technical Session 1: Fracture Mechanics I
(Chair: Y. J. Kim(Korea) and Y. Wada(Japan))

10:30 - 10 :50 Structural Integrity Analysis for Reactor Pressure Vessel Nozzles by XFEM

C.H. Lee, H.-W. Chou and C.C. Huang(Institute of Nuclear Energy Research, Taiwan)

10:50 - 11 :10 A New Design of Monte Carlo-Based Stochastic Framework for Probabilistic
Fracture Mechanics Evaluation

C. Oh, S. Lee, Y.H. Choi and S.S. Kang (Korea Institute of Nuclear Safety, Korea)

11:10 - 11 :30 Probabilistic fracture mechanics analyses of a reactor pressure vessel using the
irradiation embrittlement evaluation based on the Bayesian nonparametric method

H. Takamizawa, K. Lu, and Y. Li (Japan Atomic Energy Agency, Japan)
11:30 - 11 :50 Alloy 600 SCC and Repair of Small Diameter Adaptor

M.H. Boo, H.J. Lee, J.W. Lee and E.S. Yun (Korea Hydro & Nuclear Power Co., LTD, Korea)

11:50 - 12 :10 Development of Creep Life Prediction and Creep Rupture Model for Alloy 690
Steam Generator Tube
J.M. Kim, S.M. Hong, M.C. Kim and J.Y. Kwon (Korea Atomic Energy Research
Institute, Korea)

12:10 - 12 :30 Preliminary Study for Steam Generator Tube Wear Estimation Considering Wear
Coefficients and Vibration Works

H. Shin and Y.J. Oh(KEPCO E&C, Korea), J.P. Park, D. Kwon and C.B. Bahn (Pusan National
University, Korea)

12:30 - 13:30 Lunch (60 min.)



2-2

2-3

2-4

2-5

3-1

33

3-5

13:30 - 15:30

13:30 - 13:50
13:50 - 14:10
14:10 - 14:30
14:30 - 14:50
14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 17:30
15:50 - 16:10
16:10 - 16:30
16:30 - 16:50
16:50 - 17:10
17:10 - 17:30
18:30 - 20:30

Technical Session 2: Fracture Mechanics 11

(Chair: J. S. Kim(Korea) and M. Mochizuki(Japan))

Study on Fracture Assessment for BWR Reactor Internals Based on Material
Properties of Simulating Irradiated Stainless Steels by GTN model

S. Yoshida, T. Ogawa, R. Sumiya, T. Hayashi, T. Saito, Y. Hattori and S. Sasaki(Toshiba
Energy Systems & Solutions Corporation, Japan)

Progresses Towards the Guidelines for Evaluating the Strength Against Local
Ductile Fracture

Y. Takahashi (CRIEPI, chairman of SPN-II Subcommittee, JWES, Japan)

Applicability Study on Failure Assessment Diagram of ASME Section XI - Appendix
H for Ferritic Nuclear Piping

H.W. Chou, J.S. Yu and C.C. Huan (Institute of Nuclear Energy Research, Taiwan)

Development of guideline for crack growth analysis method by reference stress -
Activities of FDF-II Subcommittee, Atomic Energy Research Committee of JWES -
M. Takanashi(IHI Corporation, Japan), M. Itatani(Toshiba Energy Systems & Solutions
Corporation, Japan), M. Nakane(Hitachi-GE Nuclear Energy), K. Hojo(Mitsubishi Heavy
Industries, Japan), Y. Takahashi(CRIEPI, Japan) and H. Okada(Tokyo University of
Science, Japan)

A benchmark elastic-plastic FEM analysis of steel plate and cylinder with a surface
flaw for the development of the reference stress method

S. Tanaka and T.T. Htut(Hiroshima University, Japan), K. Hojo(Mitsubishi Heavy
Industries, Japan), Y. Wada, M. Obara and R. Yatsuzuka(Kindai University, Japan),
H. Okada, T. Gouda, Y. Tonbe and T. Nagano(Tokyo University of Science, Japan)
Very Low Cycle Fatigue Evaluation Methods and Experimental Validation using
Piping Elbow Tests

Y.J. Kim, J M. Lee, H.S. Song and K.C. Yoo (Korea University, Korea), J.W. Kim
(Chosun University, Korea), N.C. Park (Yonsei University, Korea)

Break (20 min.)

Technical Session 3: Inspection, Risk & BDBE

(Chair: K. C. Lan(Taiwan), and T. Yamada(Japan))

Mitigation of failure consequences of BDBE for improving resilience of nuclear
plants

Naoto Kasahara (The University of Tokyo, Japan)

Study on Failure Probability of Spent Fuel Pool for Nuclear Power Plants under the
Beyond Design Basis Earthquake

C.H. Chang?, C.L. Chung(Mechanical and System Engineering Project, INER, Taiwan), C.H.
Chen(Nuclear Engineering Division, INER, Taiwan), H-W. Chou, C.C. Huang(Mechanical and
System Engineering Project, INER, Taiwan)

Probability Risk Assessment for Single RPV BMN Leakage of the Maanshan
Nuclear Power Plant Based on MRP-206

C.H. Chen and C.C. Chao(Nuclear Engineering Division, INER, Taiwan)

Development of Diagnosis of defects in Concrete Structures Using Digital
Hammering Inspection and Al

T. Matsunaga, R. Ogawa and M. Sagisaka, Y. Isobe (Nuclear Fuel Industries, Ltd., Japan), S.
Yoshimura and T. Yamada (The University of Tokyo, Japan)

Preservice Inspection of the Surface Conditions of the Canisters Using
Non-Destructive Testing Technique

H.M. Tung, K.J. Cheng, C.C. Lee, and D.D. Yu (Institute of Nuclear Energy Research, Taiwan)

Banquet (Room Hakusan, 10F)
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4-3

5-1

5-3

5-4

5-5

5-6

8:00 - 8:30

8:40 - 10:00

8:40 - 9:00
9:00 - 9:20
9:20 - 9:40
9:40 - 10:00
10:00 - 10:20
10:20 - 12:20
10:20 - 10:40
10:40 - 11:00
:11:00 - 11:20
11:20 - 11:40
11:40 - 12:00
12:00 - 12:20

April 14 (Friday), 2023

Registration

Technical Session 4 : Decommission Management
(Chair: H. W. Chou(Taiwan) and S. Okido(Japan))

Segmentation of the Layers B, C, and D of TRR Removable Upper Bio-shield

K.J. Cheng and C.C. Peng (INER, Taiwan)

Development of Equipment for Reduction of Radioactive Waste in the
Decommissioning Process at Nuclear Power Plants

Y. Okada, T. Oohira, K. Nakashima, T. Yamazaki, K. Kawamata, K. Konoo, R. Moriguchi, K.
Nishimura and K. Tamura (Hitachi Plant Construction, Ltd., Japan)

The Proposed Technology Roadmap of Robotics in Nuclear Decommissioning

K. Ting (Lunghwa Univ. of Sci. and Tech., Taiwan), P. Tsai (National Formosa University,
Taiwan), X. Lin, Z. Shen, C. Tu and H. Zeng (Lunghwa Univ. of Sci. and Tech., Taiwan)

Life Evaluation of Key Chip Component with Random Defects for Decommissioning
Robots

S.R. Lin (INER, Taiwan), W.F. Wu (National Taiwan University, Taiwan), H.-W. Chou and
C.C. Huang (INER, Taiwan)

Break (20 min.)

Technical Session 5 : Materials & Fabrication

(Chair: N. S. Huh(Korea) and K. Tsukimori(Japan))

An Enhanced J-Estimation Scheme for Circumferential Surface Cracked Pipes
Based on Energy Equivalence Assumption Considering Radial and Circumferential
Direction Crack Growth

S.H. Park and J.I. Kim (Doosan Enerbility Co., Ltd., Korea), S. Lee (Korea Institute of
Nuclear Safety, Korea), F.W. Brust ( Engineering Mechanics Corporation of Columbus, USA),
N.S. Huh (Seoul National University of Science and Technology, Korea) and J.S. Kim (Sejong
University, Korea)

Prediction of Charpy Absorbed Energy Using Approximation Curve Based on
Neural Network

H. Murakami, S. Okano and M. Mochizuki (Osaka University, Japan)

A Comparative Study of Long-Term Thermal Ageing Behavior of E308 and ER316L
Austenitic Stainless Steel Welds

S. Mehboo (Korea Advanced Institute of Science and Technology, Korea), B.S. Kong(Korea
Advanced Institute of Science and Technology, Korea Institute of Nuclear Safety, Korea) and
C. Jang (Korea Advanced Institute of Science and Technology, Korea)

A Feasible Study of the Thermal Embrittlement Effect on the Cast Austenitic
Stainless Steel Piping at PWR Nuclear Power Plant in Taiwan

T.L. Kuo, Y.C. Li, C.W. Fan and Y.M. Ho (Industrial Technology Research Institute, Taiwan),
Y.C. Hsieh and H.J. Chang (Taiwan Power Company, Taiwan)

Integrity Assessment of RVIs Subjected to Multiple Age-Related Degradation
Mechanisms

J.M. Jyung, J.M. Sim and Y.S. Chang (Kyung Hee University, Korea) and S.J. Oh (Korea
Hydro & Nuclear Power Co., LTD, Korea)

Dynamic Strain Aging Phenomena and Tensile Response of Nickel-based Superalloy
Haynes 282 at 400°C-600°C

K.C. Lan (Institute of Nuclear Engineering and Science, Department of Engineering and
System Science, National Tsing Hua University, Taiwan) and H.M. Tung (INER, Taiwan)



12:20 - 12:30 Closing Address (Chair: M. Nakane)
Dr. Naoki Miura (Chairman of ASINCO-14, CRIEPI, Japan)
Dr. Chin Cheng Huang (Institute of Nuclear Energy Research, Taiwan)

12:30 - 13:30 Lunch

13:30 - Adjourn



Organizing Committee

Chairman
Dr. Naoki Miura (CRIEPI, Japan)

Senior Advisory Members
Dr. Youn-Won Park (BEE Solutions, Korea)
Dr. Young-Hwan Choi (KINS, Korea)
Prof. Kuen Ting (Lunghwa Univ., Taiwan)
Prof. Genki Yagawa (NSRA, Japan)
Prof. Masanori Kikuchi (Tokyo Univ. of Science, Japan)
Prof. Naoto Kasahara (Univ. of Tokyo, Japan)

Steering Committee Members
Prof. Yoon-Suk Chang (Kyung Hee Univ., Korea)
Dr. Sangmin Lee (KINS, Korea)
Dr. Chin Cheng Huang (INER, Taiwan)
Dr. Li-Hua Wang (ITRI, Taiwan)
Dr. Jien Jong Chen (INER, Taiwan)
Dr. Hsoung-Wei Chou (INER, Taiwan)
Prof. Tomonori Yamada (University of Tokyo, Japan)
Dr. Motoki Nakane (Hitachi-GE Nuclear Energy, Japan)
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W E ASHL Y # T B o 7z {ii[a] DASINCO-131%, COVID-19D 2 Clf & 142 A L
CL729 2, ROV R 7 %l T 270580 —F v L v RYY LD ThfE X
720 HARDFEMEE & 725 725 DASINCO-141%, COVID-19DRGL R0 b A X, i/
225 DPEMHIR S R T Nz 2 e b RIRODANAK Y T4 4 VBRAH A KT it
CIEAN I TR & 7z,

ASINCO-14Ti, EEFtEE/NEES - AP EE LAY, V=2 v ay IT
I%. Role of Nuclear Power Towards Carbon Neutral® \» 9 7 —~T, #—Fv=a2—F 7
KRN CIRTFHEZERED X 5 ICHET 5 D0 %4803 b Keynotek v > a2 v &KUY Ic,
StEDT 7 =hrty s avhdoiz,

Ky ravoxL rVZUTOEEY TH S, Keynotek v v 3 v TIRREENRFE
X B3MFDEES R EIN, SHEDT 7= Aty v a v CRAFTHOBHEAERLSH -
Teo WERIZHAD2 9 1, EED2 S 8 . BE» 5 10 FTdh 5,

yravl : Keynote Session
yav2 : Fracture Mechanics |
tyravi : Fracture Mechanics II
tyravi : Inspection, Risk & BDBE
tyiavh ! Decommission Management
vy ave : Materials & Fabrication
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RKEFBEMR) D134 135N L., EEMIGEENEE S5 5 FR(HZGE) 23500 L
72o 72, Opening Remarks TD A &' — 71 — & L CKIB(HARBEGE) B BRE 21T - 72,

o, BEFEE L Lo (MEGEERR)., MIGZESS), #0144 KE(HZ
TSV RAVRANT I a V) )DBMBH T,

T 72, WRED 513144, BE»LEZDOSMBH Y, wIhdt vy a v 504 RE
MBS L 7z,
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TV A=) v IR T 2SR TN X, R )15 E AT O BDBEK D 1815
AP PFMIC & 2 E /AR OMaEBIE M, =2 -4 %y PV =2 %ffio7zv v v
—EREIRINE D T, FEIFIRE D75 FFE YRR O TR IC D W CHRB D o 72, #EH
53, ASINCODFHITH A WE )1 FEE O Dfiic, SCC 2 ) —7, (K% 4 7~
I TT T ERk A In B DR FEAB N DM T L7z, BiED b ix, XFEM®2-87 A — X k%Al
o 7oA B O MHSE D fthic, @ILFEEATEE O BRI I T T, BER O A BEIRIRF IC
T 28Ry FFEICOWTORRYED Y, FEDJFET I ZHY & RIZ KB L 725
M OMAFHERI Tz,

ASINCO-14TiZ, #JH TN TcDOWelcome PartyZFAfiE L, FHUIHRZHED 5 2 L A
TEEZLe, BEEZL LI E TR 2 ETEADDROBINER L TO ANKTH %
FDDLZENTE, TNPNERL, KV =27 a3y 7Tk, BHORYy Y aveb
COVID-191iDASINCO & Z b & A FHR THRE MR, RREKD HITR L EEILE P
IRAV M, BARKEBMARbEI N, £/ a— =T L4 7Hb | BINHEORMNHEEE.
IGERTIERR LN, BIMERART -2 ay 72FERNEELEZZ DAY v b 2k
KIREZTELZDDLEE LB,

ra—yv 7y yavTid, SRR IV SIRCOFESRFHKRT L LicT 2%
E 1~ B L SME~DEHOFTENIBON7z, T HIZ, HEDDr. Chin-Cheng
Huang X Y. 2025%EIC BB COREL TE L T\ 3 ASINCO-15D FHE AN & . feddits
ELTERDLVIEERMEMRGTIL T3 2 &, 2023 E0H Z A ICldBEH L Z DOFHHICO W T
AT 2 Z RO, V=2 v ay TR

Tk, V=7 ay 7HEFICASINCO EERBRHBME S 1. fEHD 5 b Al
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Keynote Session : Role of Nuclear Power Towards Carbon Neutral

Kty avydr—<=T>H3 [Roleof Nuclear Power Towards Carbon Neutral | 1Z B8 L. #&[E.,
BiE. HRKORFE D S ZEDRITICOWTHELH - 77,

Role of Nuclear Power Towards Carbon Neutral in Korea
Y. H. Choi (Korea Institute of Nuclear safety, Korea)
Yoon-Suk Chang (Kyung Hee University, Korea) 23 QB

FEEFTEOE ClE F 0BG 2 R2 1S L, atFEmzEx w7 7 v ofifiE
MLV D CRFNREELZ ) — v ALF L AR L Twird o, 2022 45
HICHRIE L7 EHBOE X, BN I v 7 RACB T 3R FHREOILE L 50, XalFHFm izt
27277 v b OMkGEEIREMFE~BERZ L L L7z, WEK 227V I—CldHLVWT I v
b DI, R THREY) & i/ NRICHD 2 2 el Bt ~0 R&D &% Ofill R 2 CJET-7)
HEE)—vIFY—ICHEL T2, HHL T TV b OEBUTHHIRIA S 72 A3 B0t 0%
EDHRETDH 5,

HEBIFIE, # =Ry =2 -t I AV F LR ED 729D SMR ORFE % T
ETHD, WEK X7V I—Tld EU &8 &L~ ABEHEEREYL SO 27 Y
2 =3, W5 ERE T 5 DRI OERDOEN B FHINS -0 TH
%, etFmEzBA w7 7 v F OffFLERL L, 10 £ L OB Z L ICKRR T, HEE
IR HI R 13 72 0

Carbon Neutrality and Current Status of Nuclear Power in Taiwan
C.C. Huang (INER, Atomic Energy Council, Taiwan)
N—ARv=a2—tINEEBORTHOBTIRBHN SN, BEBFIZ. 2021 Fil2z 4
V¥ — D HEE & IR ERN IR AT AP IR O M 2> 5. 2050 FETICAH—FR vy =a—F 7
NEERT 2LV ERAELZRERL 7, EREECII AL F -2 L BEOHIAIC
BOWTRATAE 7Y —v AV F—% Y3, RANRBERILERINGRZ AL ¥ -3
v 7 ZCEENT, RFNRENIE, 40 FoERGTFIUING LFEFICkR S, H3FETN
FEIT (T v xy) 0237 AKETCH 5, Einh o T RE O T HREIC
fEL, 7PNy 72y FICk VESAZECTH L, INER b HEHFEREZfT> T3,
BEW I 3 4F D YEIAR 2 8 C 25 I CiTbin g, H1EFOFEER (Fvvry) off
FFE AR 7 — gt ic 2 v . w2 I 7’ e ¥ = 7 b IIOTBUR & KEIRIC X > TR
A3y b I, RE - BUFRERRIZ, & 284FE, SMR 2B ORI 2L Tw 5,
(C&E )



Roles of Nuclear Energy towards “Society 5.0, Carbon Neutrality & Resilient” Society
S. Yoshimura (Atomic Energy Research Committee, The Japan Welding Engineering Society,
Professor, The University of Tokyo)

WES DY 7 74 Ffatkzfi<, HATI, ZANVF -0 [S+3E (ReME+LE G/ f5%
SR/ BREEEA) | ZFHHEET A 0ERE LTS, TFEEHC, [Society 5.0 (34 N—
ZEfH] & R EM OG>~ X7 L1 XY REFFERE &AL SPRE O MR 2 W29 5 ARH.0 0
HE) I Th—FRv=a— 0] LYYy xhtts KEOTH/ER/IEIHICENT
TR et ) | ORBLCE T, B A 2 E T R Rk Tw 3,

T, FBFNFEBIINS OFERPRICE L TRE R EEZ R T L2 THETH D,
¥ - HABUFIE 2030 FEQFFHREEICL 2 24 F—HEE 20~22%ICHELTW5 T
EhH, FFNHEETECALZZTTORIATH 2, 7272 L. —2DEFMMD » CHE
IR I 73 2 AT O 220 TR Rl et L 2 2 L IETE S, TR

LTWR A== VIIFEL R\ 70| JEFHERD B 75 b 3K EF/ At/ Bl o0 B 23
—FICE T VIRAICHERT 5 2 &2, FEROREL T AN F — 2 X7 LOFEBUCH T T
EHCTH %, Hitachi-UTokyo Laboratory 12, Z D X 5 AN RERDO 77 v + 7 4+ — L
ZRMEL, FEmE Y —FL T3,

Z o, HREMSHICL 2 A=Ky =2 — b ZVEFICHNT 72 %3558 5 B~ o B
W, BRI BT 2 3% LR EEOHIR, HARIC I T 2 R A OEIRHIR O LR I m 1 72 8) %

FHIZOWTHEN DD - 72,
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Technical Session 1 : Fracture Mechanics I

BRSBTS 2y v a v e LT, BE»L 1M #E»L 41, HEA» O 110
KD o7,

Structural Integrity Analysis for Reactor Pressure Vessel Nozzles by XFEM
C.H. Lee, HW. Chou and C.C. Huang (Mechanical and System Engineering Program,
Institute of Nuclear Energy Research, Taiwan ROC.)

Z O TIE, JRTFFENASROBERNEGE TH 2 7 A offidi@aerEfEiricBi L <.
XFEM % Fl v 7- BZGERENTIC O W THiE L T 5,

JRFHRETI 28R 7 AN ORGSR TERIT X, TRIRD AR T H 5 720, D EALIC -~ T
JENEER DR &, HEARGEL o T 5, JETIFETIAS 7 X0 OWIET AT T ld,
W, BAREICE L OUCHIERRE (SIF) Z&Hiis 2, LaL, RPBVD Xrd X5 ef
Wi AR CRAMNER T ABADSIFIConTiE, 2NETHE VERmIN TV,

At Cld, BEDMEKYE T (PWR) O/ Ava—F—icBRAZHEL, 7 A
a—F =S 45° DORIETHET 1/4 & 1/10 OJE X 0 BH 2 NRICHRERMNT 217
S>TSIF2RET 25 &L bic, BREWMDOBE Z N L 72, F 72, BRI AH#HE 2 356 D
O E R EIEL T 2 -0, IEIEARESE (XFEM) % H\72, RTnpr 23578 2 4%
T CMT 21T\, RTnor A4 ER Bk 2 3% RPV @ 7 A1) 3 BHOGIICEE
BEE R R T EWHL I LTS, £/2, XFEM Tld, A v 2D RKEIXICX>TH
HMEINESIFRELRZ LD, ZOFECOWTHRNT 2XE R H L L LT 0D,

XFEM I X W B 5N =AKFE R I1Z. RPV 2 o384 L 72488 B2 o b d il 21k % 375
LS EFE L x5SR H L L LTnD,

A New Design of Monte Carlo-Based Stochastic Framework for

Probabilistic Fracture Mechanics Evaluation

C. Oh, S. Lee, Y.H. Choi and S.S. Kang (Office of Nuclear Safety, Korea Institute of Nuclear
Safety, Republic of Korea)

Z OftFEClE. Korea Institute of Nuclear Safety (KINS)IZ 35\ CRE2R D B H K % P 3
% 7= ITHFE L T 3 MR IIR S At oA ic B 10 5. FEFOY v 7Y v /i
BL <. M2 H 3 2 EBORTFOMRNM M ET MUT ZFIEC, Y7V v I35 F
FICOWTRE L T3, BAFEL T 2 PEMET oA <k, Hiffirv 7Y v e 77
VBIKGED200% v 7Y v BRIV IR TE S, 7T VEBAKITEMY Y 7Y



YIZHEX DD v T Y v BT RER R T Z EAHLNTEY S TY v
TR Z B & Z DEREIRI DN D A, PEMD X 9 MR W Ic#E L T %, KRN
FETHEODE MM T 2 HEL LTCEEY VT v I7EERAL WS, ERd v
Vv 7By vy 7)) v IR HNODRICEFT I L TCHIREEFD LI LHRTE 5,
AWfgecld, BMiESRY v 7Y v SEENY VY 7Y v 7 AdaptiveS EEL YV 7Y
V7 RHRELAEICGER L, Bikey T Aaruy vy ) v SIS TY Wy 7Y v
ZETIRWIHERER 2 @SSR b3 2 E REE L. 5 2SRRI ) 2 R
MR CERI 2 bERECTH 2 L& LT 5,

Probabilistic fracture mechanics analyses of a reactor pressure vessel

using the irradiation embrittlement evaluation based on the Bayesian

nonparametric method

H. Takamizawa, K. Lu, and Y. Li (Nuclear Safety Research Center, Japan Atomic Energy
Agency, Japan)

Z ORFFEClE, TESERAYIIE ) 2 (PFM) I J 0 4R ) 2545 (RPV) O R 4 PERT
fliic BT, I d BEARESCERTH 2 WL o FHNCEI L <. B E ko <Hr
FiE 2 L 7254 OB~ DB Ic oL THE L Twa, RPV © PFM #Fifiic B4
TiE, Mt PRI Ol & NER DM 2 Z [T 2 ER D 5, —MINIC b 78 o A iR
SJFIERD CTH 2 b, BE RSB EBI IS 3. M CAE S BEEI NS,
Z 2T, HARF A JIT TS <X, B & _ A XEHAICE DRI X v g 2
FY w2 (BNP) EicEO Mt FHIEZBHFE L. PFM it 2 — FICEA L7z, BNP %
. BT —2DEFL2EBKREL, T2 B3P WEEICHE RN EEEEZHET 2 72
B, T —R2OFYPEICIS MRS THL, XV G ENHEEE25 252 ERTE
%, ERRAEAL U 7 HAR O IR BRI % 541 BNP 5 ©fF b 1L (b & & % ol sy
% F\ € PEM it 217 o 7245 51 R EEME I H AR OBTFIE TH 5 JEACA201 Clfefk
BETHILZ2GAX 0V ETE ko7 LAL, 20ERDTLTH Y, BITFHEICX 3l
(LM D Z Y P25 R X iz, BNP K TfF b T E OfER3Mi % PFM fi#ffi o — FicE
AT 2R, MoFHEERIC D EHTEETH V., 5% b [TEOHRNM O % &9 T,
BT OMBICHE DO FHETFEEZEAL T MG L Tw 5,



Alloy 600 SCC and Repair of Small Diameter Adaptor
M.H. Boo, H.]J. Lee, J.W. Lee and E.S. Yun (Central Research Institute, Korea Hydro &
Nuclear Power Co., LTD, Republic of Korea)

IKBEGEE & RSB RRORNICELY 1 b/ NORE R CRAE L -mMICBE T 250 /K
firiti 600 A SH -GS 82/182 IR4x1C X 0 J-weld 12T SG AR AR & T
%, BHEOFEFITIAEER IR, 600 HESHO/NARERIMTH 2, BHOF
WEHFHET 2 7-0ic, MAREEZUIN L, OM OLEHEMEE) & SEM GE&ERIE 1-HEiK
#) CHERZBIEL 7z, NOREBORMABIFE Z{To/2 L T A, HHHIC 2 KO EBBRD
MR X, WHIC 4 DOBAPBIEER I N, BZEERM L NMHICH W TIGSCC ¥R I h
7z 70 LDV E SEM-EDS TIIFHE /M T & 7 o 7225, BAREFTICHTE (S) 23HERE
SNz, WNORESONMHIC IGA DIRIRD R D205 72,

INABEEGOMIETIEL LT, 2 ANVDEGH, T = — 7 DfRE. / Areko
D 3 ARG L 7225, BAED A - /NARE R, AERSLE (PWHT) %M
L7z ARSI X o TIEHE I -,

Development of Creep Life Prediction and Creep Rupture Model for
Alloy 690 Steam Generator Tube
J.M. Kim, S.M. Hong, M.C. Kim and J.Y. Kwon (Materials Safety Technology Development

Division, Korea Atomic Energy Research Institute, Republic of Korea)

RFEFRIE, PWR DT BB ENVE O ISR 3l CEE AR ¥ T X — X ZIRHTD 690
BEN—ZACTRELEZWEOBERETH 2, WEBRERDO LS BT T2 F v b
RHEE LS, FOAEE. BFCAS 2 LIck ) AAKREREIE 28BS 2 ) 22
DL, T—. BREMREG T 2 L. BT E SR~ O 0 B el B
%, ZOBE, (GEVE oSN T 2B, MRo 2 ) — IR EE I hTw A
Ve TIE T SGTR GERFEAE BB ICBE 3 2 T2 600 EHAEICBET 2% < DffZEA
T, NUREG THE I N TV 325, TNHD% 13600 HAEH D SGEAETH 5
25, WES @ SG IREVE M EHAM B TED BNz 690 H&EUCEEZ b hTw 5,

Z 2 TARIFZETIX 690 Ao SG REVEMRI Z B L 728K E X ko R BR 1 X
227 )— 7% S HERL - LT, 690 A&H SG REE T 28] 72 2 ) — 7 FHdr
TFHETANE AR —H—TEERE Lz, BT, WE - EHo#EiREE2EEL T, &
HWEHT 25 SGIRAE WM EZ LR L., ZOMEEPFD 7 Y — THEi€ 7L & g
BEt L7z, Z DfEE. 690 &% SG RAVEMEIO LMP (7 =Y v« 37— X7 X —
)b, 7V = THHET A DITEIEREDIRE L /2o SEHRELZLMP 35X 07 ) —



TWWTE T 1E, 690 BEH SGAREVE & ] 3 2 J5i 1 1 FE AT © K FHL D L 2T I

‘oLt Bbhns,

Preliminary Study for Steam Generator Tube Wear Estimation

Considering Wear Coeffticients and Vibration Works

H. Shin, Y.J. Oh

(Smart Convergence Research Department, KEPCO E&C, Republic of Korea)
J.P. Park, D. Kwon and C.B. Bahn

(School of Mechanical Engineering, Pusan National University, Republic of Korea)

JRFHFER DAL AR (SG) KT 2 BEHEARESCERO—> & LT, Hk
IRENIC X 2 SGREVE & BRI OB DEEREN B 5, SG OEIREHEFH(SGMP) IC B\
T, [BEVE ORPNITEARICEIRERICHAIF 2 L 3T 2, SGIREVE DEEFEDMEST
DRFEM 2D D& LT Archard ET 4535 0, (REEFERIIIREIO —RKBEB L LRI
T2, Archard £ 7 VIEEVL < BEREREGHIE D EER D A 7% & 3 O FEFETHIIIC
BOTHELFHEIN TS, LAL, B O 7 a2 3z N3 EHM Tk BRE TR
RELWIITTH D, kb EEVE MR CH 2 2ELFHUITTFIRTH Y. Ho, il
HIEMAIC L YV ELT 200 TH 5,

Z TR TR, BR b T LEE T v L ISI Gl L 2 (aBVEMRE T — &
DO ZR2E—AT v 7L LT, BEROFERT — X 2 WA DR O IR % &
&L CHHENT L 72, BHIC, BERRIREIENTIT V. SG {REVE O IRV EERE O TIIf#IA % 17
572 bDTH 5,
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Technical Session 2 : Fracture Mechanics 11

JRT I FEEF ORBEYNCN S 2 I FICBIL < HA» S 4 5, AL 1 1F, #ED
b 1FDRENH - 72,

Study on Fracture Assessment for BWR Reactor Internals Based on Material Properties of
Simulating Irradiated Stainless Steels by GTN Model

S. Yoshida, T. Ogawa, R. Sumiya, T. Hayashi, T. Saito, Y. Hattori and S. Sasaki (Toshiba
Energy Systems & Solutions Corporation, Japan)

KR 75 (BWR) OGO WT, HABMY: & (JSME) DTt FHAEEH
E Tl 3.0X10% n/m? PA_E o sk 1 BRSNS 3 2 SRR 2% (LEFM) (cdko
CHEERHE T ER RINT WS, —TF, F—AT7F 4 FFRT v L REIE, BWR NEEHE
mICBEINE 7Ly RECHEFZRHN L TH ., M - Wz HR T2 2 L3 o
TWwd, 2oL &fllfizs, MBI INIA—2TF 4 FRRAT VL RO BWR JFHHE
YR, EVEBIROFHI T 2B T 5 CEAEE L W EEZ T D,

AWFFE T, Gurson-Tvergaard- Needleman (GTN) & 7 UICk:-D < 8151 AT O I8
WHEA—ATF A FPRAT VL A~ OB ZBRES 5 720, kRS X 2%
SRR ZAL 2 diE 3 2 720 DN T. (e TER 10% K& O 50%) #fii L 72 SUS316L
DREFT 2 M LT, IR R O 2 M L 72, £ 72, BEEINT &I X
LLEMEORMBREAZEA L 7B 1 X 2GR %2 ML 72, < 1o OilBafs o
O, FEVERARDMERIC X HWIRE — FOZLWZMC KL b, GTNET LD
WHRETH D Z LR ANz,

AR CH V7258 %2 3 ROTARERTET ML L 2 D 2L T, GTN E7 4T X
% FEM T sEfgiT (ABAQUS) ZEfE L 72458 X 0. 1.5X10%n/m? & rhi:7 B G % A5l L
7z 50% N TAM OREERESIEE L CEHE L & 2 mAMEIL. § 5% D872 TR
RETHTZLZ Doz, TD 5%& ) HIRH/NE iREIR, T IRE %2 20T
% BWR P NIEEY 1<t 3 5 IEMERR BT & GTN £ 7 L BRI A WRETH 2 Z & &R L
TWw3, —HT, ME-OCENRHOZA(CMOD) o R ClE#EREH o I +o L 5
AW o072729, S51% GIN £ET VDT X — X HFARREOH R 2030 HETH 5,

BEUCEICE VTR, GTN E7 A OMERESTEICOWTHEOHMDED > /-,

Progresses Towards the Guidelines for Evaluating the Strength Against Local Ductile
Fracture
Y. Takahashi (Central Research Institute of Electric Power Industry, chairman of SPN-II

Subcommittee, Atomic Energy Research Committee, Japan Welding Engineering Society,

Japan)



JRFNFEITIC BT, Kalt 28 x 584 i 8 % 52 1 % BEar o M fRE X % G132 7=
DITIE, BRI E 25l 2 L EXH D . 2D X ) il & IR A IR &
WrCi7 5 G, B L BUEHEE E A EE K E 2 K3, RFERTIE, AR OZFED b
EHARBEG DR T I ERESICHE I NZ/INEES T ATV BRI EN
TEH S N 2 M E OB CIEHE L E BB A F 74 v OER OB IC D W T
95,

AWFFRIC BT, AIREREZ A2 BT IC 3 T 2 FHliofFEELZ & ® 5 7200
WA TR O B L, BT AORERCHEHINE 774 M, A—R7
FA M, =y rAEAESOMEIZ SR L L, i o —ihE | REER I 351 2 22T
FICoWT, BIGT-BEOTAORREZNRT 2 N AR L 72, T 72, WEPHEBIEHG IC 5 »
T, ko~ A4 7 vk f FoFd, KE. 6zl 2 il 3 2 7Rzl 0AA 72854
7% GTN =7 ATl BREFCEEGEORELI AN, FrkEz2 Yll$ 27290
LOBERT e —F2RHA L, chboFikix, 2 MEOBRIR, v F6F &, it
Z M 7 & Ok A i iBR R DL - IEOFHENICET 35 2 L ICRPIL 7,

Applicability Study on Failure Assessment Diagram of ASME Section XI -Appendix H for
Ferritic Nuclear Piping

H.W. Chou, J.S. Yu and C.C. Huan (Mechanical and System Engineering Program, Institute
of Nuclear Energy Research, Taiwan)

JR TN R BT OREEGM OBIE N FRT I BT 5. ¥ T 0 H B EE O RLE R AeTEIH I
DT, ASME Section XI Appendix C THUE & 1T\ 2 FHliFNEIC B 2 S mPEmIE )
°F. BHYBVERGE ) 2 e ORRBRA BT O F 31 2 T, 2004 4ELABED ASME Section XI
Appendix H T, JRFHEE © & 310t 3 2 L2k & L Ci#EzE X (FAD:
Failure Assessment Diagram) 2338 A X 41, A b T3,

AWFFEICH VT, ASME 22— FCiREI T2 FAD Hifiio 7 = 7 4+ RECE ~Di#E
Mz 2 2 E 2 HE L, AREREIC X 2 HBMEBIE A 2 E L. FJ7m
ETEHET L7 =74 F RICE ORRA i BRI TEREM 2 ER L 72 FED J-based
FAD Hi#R 2 fEN2 L 72,

YERX L 7= J-based FAD ifit & ASME Section XI Appendix H CTiRZE X LT\ 3 FAD ¢ %
gz icky, BEORERNEILE EFDJE I FAD oA E 252 5
B, BHEREIOFEIINS W e RbhoTz, X 51T, B L IEHEM O MBI D FAD ~
DFFEICONTHIEAL T D,

AtgEiE, FAD 23 2E0ZE L b, R IFEMORE Ot et %2 7 Hiis 2 O
RO EEZ BN D,
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Development of guideline for crack growth analysis method by reference stress

— Activities of FDF-II Subcommittee, Atomic Energy Research Committee of JWES —

M. Takanashi?, M. Itatani®’, M. Nakane¢, K. Hojo?, Y. Takahashi¢ and H. Okada’

(* THI Corporation, Japan, ® Toshiba Energy Systems & Solutions Corporation, Japan

¢ Hitachi-GE Nuclear Energy, Japan, ¢ Mitsubishi Heavy Industries, Japan, ¢ Central Research
Institute of Electric Power Industry, Japan, f Tokyo University of Science, Japan)

HABE IR T &R B2 0 T Ik X iz FDF-II (Low Cycle Fatigue and Ductile
Fracture under Cyclic Loading) /NEE 2 DIGEIFE/MICBI T 2 K TH 5,

FDF-II /NEEATIE, BERMIEEIC X o TH L 2 ks & R LATE T < o BELEEE
Mricxt 3 2 fHli FiEORfH 2 ED TE 7z, ZDOEHDO—> L L CUNIBIRERIEMZEZ T
FRIEHIE T 20 X 2 BELERTESEH T & W2 U L. [ #i 2 v 72 8%
HERFHIEE 7 A F 74 v () ZERL 7=,

JRE I BEBEIS 5 31 2 BALE IR 2 BT 287 A — X TH 25, % DRl
ICIZEREHEMEN (FEA) 2AMETH 35, FDF-II /MEESTIE, FEAICX b w J BHo
fiiatiliE & L CSRInEICEH Lz, JdHE 2 Ehi L. RERNLMEY) TH 5 K
BAUT E PR, TR BB AN & M. 7T msim AR & MR, W7 R iR s =
MfEznRicsRIChR 2 L 72, FDF-II /NEE4 T2 FEA EfEL. FEA 12X 3 ]
EofEe ., ZRICHA»OHEEL 72 ] BRI L 72, HERIRICE O E, RiELRZSH
SR %#EE L, BERERFNESA V74 v () 2L,

A benchmark elastic-plastic FEM analysis of steel plate and cylinder with a surface flaw for
the development of the reference stress method
S. Tanaka® and T.T. Htut?, K. Hojo", Y. Wada®, M. Obara®, R. Yatsuzuka®, H. Okada?, T.
Goudad, Y. Tonbed and T. Nagano? (* Hiroshima University, Japan, ® Mitsubishi Heavy
Industries, Japan, ¢ Kindai University, Japan, ¢ Tokyo University of Science, Japan)
HIDFERDHEE TH Y, FDF-II /NEERDFEFHNTH 2, XHHE L VGO n72ZR
IR DZYBYEZFHI S 2 01, HEBBI TR Y F~— VT 2T o 7o RETIIKE
BAU Z PIRDIENTREIR DN DD o 720 FIROIE, W, BHOT =27 b, fEKH]
BoNZ A= b L, BEEEERET ] MaoEE Lz 25, BHRERSEIR Y A oN—DiE NI
HEDL LT, FTRERIE LB L2, £, SHICHA 2 OG0 ] #EMED FEA I
L5 JHEmSE XL —BL., JES O aHIED %Y 2R Tz,

Very Low Cycle Fatigue Evaluation Methods and Experimental Validation using Piping Elbow
Tests
Y.J. Kim?, J. M. Lee?, H. S. Song?, K. C. Yoo?, J. W. KimP and N. C. Park®

(* Korea University, Republic of Korea, » Chosun University, Republic of Korea, ¢ Yonsei

-11 -



University, Republic of Korea)

AW TIE. 3 2DUF AR —RDJEITEHliEZ BN L, B 2k LImE %22 2 T
WVRGREROWIE S A 7 % THIL 72, MEOT A LICHZMEZFE T 57201, BINA
BREEMT 2T, TAFRRBOL Ial—vavifTor, YIal—3va ViERIT
RERT — 2 L ERICR AR Lz, COvIalb—vaviiRE b Lic, (1) ASME
BPVC Code Case N-900 iZ X % #ffli, (2) ASME BPVC Sec.VIII Div.2 Part 5 I X % &,
BLU Q) KA FERE/IHEE T Vic X 35Tz 1T, RO %% Tl L 72,

Code Case N-900 1Z X % §li /51X, 3 2D EOF TR RTFNARERE 5 2 7,
Sec.VIII Div.2 Part 5 i, Code Case N-900 & i3 % & FHIFE R IZE S - 23, FEHFIC
REFRAER E o 72, A4 FEE - A€ 7 v id, Sec.VIII Div.2 Part 5 X b 3 [EfE7R T
HIFERZ 5 2 7253, KR L U CTIRSFI iR & 72 o 72,

CE N LN

-12 -



Technical Session 3 : Inspection, Risk & BDBE

JRF N HEITOME, VA7 RUEHEENRERICBEL T, 5&2»0 3. HA2L 2 #F
DRBEBD > 7=,

Mitigation of failure consequences of BDBE for improving resilience of nuclear plants
Naoto Kasahara ¢
4School of Engineering, The University of Tokyo, Japan

ZOWFETIR, FEHENER (BDBE) IC3\C, B alkhiz it - & 3o
BT 2 RN L LEZIREL T 5, TORBNREREEIL, ReE~DOER VT
VElEE—F (B MO E R L) 2HATIE LT LT, MEL I AL F - KK
&, ReHRE 2 TR T 5 X 5 BRI ZnilRie — F (BB, BdB7e &) ~ DB 2 (KT 2,

RN RGO R IHUEE A ~DIGHICB L €, #xGEtz bl 3 @i g, o 2 o
DRFIOBEEFERFER 2R I N T2, £, mIRFHICE L T, SdPaRIcEwTE
M T Tl 2 V) — FEEB TR — N L2 Y. FEEED S TE~ v PTG 2557
BLxfnsd, TE~y P28 2 2 & 7z M E 2 HERF © % 2ULEA & 13 HIK &2 RIIEHERE
FHETH 5, & DRUCD W CTHEHBBRIC X Y T~y FOMmEZ MR L., MiiFHsic s
2 ZENRERFFIFRBO L F VA EBEEL Twd, Ric, #EICBE L T, TR ARD
JRE i R L D SCRFRRBR S e AT — F L 72 0 HRGIC X 2K - HIERSMF o &2 it S
A IRENEL DK T 2> 5, HIFERTE DISEDMEIR T o iE, ZE L TmHbk 2 #ERF 3 5 2 & 23
TE %, 2ORICOWTRETEERIC X Y | HIFE0E O {RE DRI & BB R O FEB A3 KE L
T3 Lzl L. XBLERFEFFEREIRVORED S F ) A2 HEEL Tw 5,

Study on Failure Probability of Spent Fuel Pool for Nuclear Power Plants under the Beyond
Design Basis Earthquake
C.H. Chang ?, C.L. Chung?, C.H. Chen®, H.W. Chou * and C.C. Huang *
@ Mechanical and System Engineering Project, Institute of Nuclear Energy Research, Taiwan,
R.O.C.
> Nuclear Engineering Division, Institute of Nuclear Energy Research, Taiwan, R.O.C

Z OWFFETld. S OBFREHEIC OV C S TORRINA TN 2 S0 L . WOERRT & i
KIEHT D Tz A A b CREHEHER Z HifE (BDBE) T D SR 7" — v DBl iR
REHEEL B, 72, BENIGERA~<2Z P (ISRS) DEW, 74 F—a v 7)) —Ft
MEOARMEL S, a2 ) — MREDORERLHIEOKT 2 EE L, EiREtliE (DOE), [h]
iEaht. 38Ut (ANOVA) IC X O MPREARTED & 238 O3 B JUE 38 T O v TiRET
LTWw3,

BDBE o SFP O s el <k, 7 4 7 — OBAEMERIL 0.33% LK<, Z DR

-13-



#|3, BDBE Tick T, IGREE, e 7 v, MREE, BRStick s, v 72 2y v
R EFE L BHEEEETH . SFP MRKAL L TR e~ —Y v EA322LZRLT
w3, —J7. DOE & ANOVA »: 5, 2 v 27 ) — F OMBIAED I 257 4 F—DHEBHO
THICRDRERFELE 2, 74 F—Ltav ) — oMeEoMICIERIEE D Ev
MAER DS 5 LIb T %, 72, OUEINIC X 2 IR T I3HEY) ~ O HIEMEHE 2 K &
U, BIEY R % BRI ZA[REED D 5 Lib RT3,

Probability Risk Assessment for Single RPV BMN Leakage of the Maanshan Nuclear Power
Plant Based on MRP-206
C.H. Chen ® and C.C. Chao @
¢ Nuclear Engineering Division, Institute of Nuclear Energy Research, Taiwan, R.O.C.
200344 HICY YA - 7XFR - TuPx s FFRHEF 1S (STP-1) THRAFENAE
#r (RPV) JEEEHUT , Av (BMN) olei AR S i, T RfZES (NRC)
&S BMN IR oM Z e 2 720 oM 2 i Ic i L, EHUERT (EPRD
TARVAEEHICRH L TH AL LD 10FIEIBERMRELEHT 2 L 585 T 53X
& MRP2004-04 Z i L T\» %, %72 2009 45, EPRIIZ BMN #fE & U 2 7 GHiliCBE9 2 77
A F 74 MRP-206 #%fTL T2, 2OX5 RO, BETE, BT HHEE
fi (MNPP) %3 BMN & FAREICIET L. PR OMER 2D T2, Z O TIE,
MRP-206 i< F-o & | (B PR (ISD % FEhi¢ 3 ic, H—o0 BMN O LIEEH
F£ (CDF) L L 72 I DAAMN T 5, GHilliFE R IO Cid, CDF o3ty
1.55E-08/yr TH b FEHIT/NS e V R 7 ZAUICHYE §7 5 Z L 2RI NT w5, 3 51, BMN
ARy FOREFEICONTIE, AT — 28+ RSFN TR WIREEZZ R L 720 % .
ARV PV Y =it Tld, HHSI % 72 1% LHSI > X7 453, RWST 257K %L 5 72 1) T
. REAZMREEPS I3 W CHBEREUI 2> 5K EZ S 2 3 TE 2720, T ADNBEICLR
PRI D R WAREE A B L 202 R L T3, #RiEZzhZh 3.30.E-08/yr &
2.06E-10/yr TH Y., Eb b b [IFEFITNIARZEN] DEREHMZL TS L5 T
%o

Development of Diagnosis of defects in Concrete Structures Using Digital Hammering

Inspection and Al

T. Matsunaga?, R. Ogawa ¢, M. Sagisaka 2, Y. Isobe?, S. Yoshimura® and T. YamadaP®

# Nuclear Fuel Industries, Ltd., Japan

b Department of Systems Innovation, School of Engineering, The University of Tokyo, Japan
DX TIEay 7 ) — MEEYONEZERz R TREST 2 2 Lz HIWE L7z, *®

VY EROTATERETE (7Y 2UTERE) covwTidhrohTws, av 7Y —}

S O NEZET % 7 ¥ 2 AT EREICCRHETS 2356, NEEROH a7 ) — L&
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ZDTYENATEWRE L 2R OMREN T — 2 R = 2P0 7 b, FEH O IR
CEWTHREROH 2 a7 ) — b L2 DT P2 AFTEREREONIEE R FEM
fRFTIC X VAL I L, W% 4 XefiiEhr b, av 2 ) — FRETHLNE T Y
ZNATEREAEREZ T 2 AT E T V2L Tv 2, KGR Tk, Z DA< 7
VTR L 72T — 2 N — 22 W E ¥ B 7T — 2 L LT, TYXMTERERE»S 2
v 7Y — b OWNEZE % E R 2 Wi TE T v R R L. FHEREE I Z 0T — &
NR=Z2 %727 7o —FOFEMMERZRLCTwb, BARIICIE, BRI 5 <A < FIH
INTVEERAR=2—-F 1%y FT7—2 (CNN) ZfHw, av 27 ) —FRmETEML
TV ANTEREOE RO~y Z7E AT L, 2v 27 ) — NI ZHANE L 54 X% H
NTBETNEFERL, FEHREBRIEL TV 5

Preservice Inspection of the Surface Conditions of the Canisters Using
Non-Destructive Testing Technique

H.M. Tung ? K.J. Cheng 2, C.C. Lee ?, and D.D. Yu *

#Institute of Nuclear Energy Research, Longtan, Taoyuan, Taiwan, R.O.C.

2%5@##@!&%:%63 AED 3 D DFFHFERFTIX T~ T 2025 FFLAREBEN B
FEIC AN Y TEFFRERENE ] 12 X0 T IiEs 3Bk 25 EUANICIRR L 72 i g
b 721(‘0 L2, BETIE, &L~ BUNEREZREYL I Mgk DR Ll L 233> T is
Wﬁﬁﬂ%éo%@tb\ﬁ%ﬁ&%ﬂiﬁ?ﬁ%ﬁﬁbﬁﬁéﬂém 3~ Tz AT
VAT LICEIEI NS I LICh D, T i, BHIMRIE, SRRl O G E FE Al T
HicEVT, ZRANEY AT LOMEZEDIRELEF LT3,

Fe AT > R 7 LSBT R A P B L HE S 35l S 7= 74 7 4 v Code Case N-
860 (N-860)72% 2020 FEICHKITEINTED, ZDHA F I A4 VICEIS O ZFHIi D7z DR —
A7 A4 VEHRE LT, F v =22 —OHAE (PSD 2RI TEY, tolE%:
FTT 2 -0 osEIRE (V) BREI N TS, KT T, HHFEARE 2T 2
HiD ¥ ¥ = 2 X — DRERBIVE D 72 0 DIV EFHRIC OV TIREL T %,

FAZE L - RIS, B, & F Rz & O ME o BB ERMIc o wTix, 5.
NLHTBEEAN 2 6 U 7= H BB R Fass o 2 7 L 2 BAFE S 2 5HHITH 2 bbb T
%,

(CE I, #R7K)
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Technical Session 4 : Decommission Management

JR7 i EMOBEILEICE LT, AE2»0 3. HAD2 L 1 FORKEDH - 72,

Segmentation of the Layers B, C, and D of TRR Removable Upper Bio-shield

K.J. Cheng™ and C.C. Peng*

(* Engineering Technology and Facility Operation Division, Institute of Nuclear Energy
Research, Taiwan, R.O.C.)

JRF5eAT (INER) 2359iH 3 % GEHZEE (TRR) (. 2004 FICBRIFERSICA D i
TR OFEEYMADED b TWv 2, B, KT RASRO B4 4y — FE
B. C XU D 2nEIL. KL AHEHEREREY) (LLW) OfERBR~NNAET L2 LTH
5, L2l NAF YA FBICEOT 0 RIGEREIER > Tz, AT LBREEG
xS 3 e Etili s X OHEfE ST & 7 o 72,

KT, Z ONEWEE DB X O & 72 B E o it DEEE MR %2
ML T0d, UiTkELs4ves P74 ﬂ?~‘/—7b>§%i<ﬁﬁé<i(b Y7 2 — 2 LYWL A
T RBREINT, IHIC, NAF LA FERZ2RELUMT 3720077y b 74— L4
DR S Nz, 2021 FICEEEDRTET L, pEl S iz, REEEER 3720 il
ff & 7= INER-LRW-C1 LLW Container (c1 a2 v FF)EEF 24 fHICND b T b B
L7,

Development of Equipment for Reduction of Radioactive Waste in the Decommissioning
Process at Nuclear Power Plants

Y. Okada™, T. Oohira®?, K. Nakashima?, T. Yamazaki?, K. Kawamata?, K. Konoo?,

R. Moriguchi?, K. Nishimura® and K. Tamura®

(* Hitachi Plant Construction, Ltd., Japan)

IR I EFT D FEILIEE L. SR ICHE WS B ORI RET 5, £ DI IIBUN Y
HOWREMEN, 7V T 7y 2WbEEN2, 707 7 v AR 3 % Cic REIK 222>
V. L DRELGBRRERT=D, 7 VT 7V AYOEBHREL 72> T 5,

AMETIE, COFEITH LT, 72V 7 7 v 2RYEREDTEYERNL % 08 L. ¥E - 7= 807 %

[NR : Non Radioactive waste] & L“CL@?% EEMREI L7z NRAA T4 vichl->
TG DU Tk 2 B R RINLVGOHMEN ILFEREZH L. Stk oK
A b TYUIHIT % 2 5ifdd ”ﬁ‘%ﬁ‘iﬁ%l/to ¥ 72 HARTEIF 2D 5T 2 Jxh i 1)
%EEF)T 1,2 S OPFREAR TRE~AREELZEH L, 2HHEEZMETE T L, % OfGR,
7 V7T 7 v AP#) 321ton D 91 %% NRALL., FEATHND 2 VT 7 v AW 2K € 72,
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The Proposed Technology Roadmap of Robotics in Nuclear Decommissioning

K. Ting "8, P. Tsai ®, X. Lin ¢, Z. Shen ¢, C. Tu ¢ and H. Zeng ©

( * Department of Chemical and Materials Engineering, Lunghwa Univ. of Sci. and Tech.,
Taiwan, ® Department of Business Administration, National Formosa University, Taiwan, °

Department of Mechanical Engineering, Lunghwa Univ. of Sci. and Tech., Taiwan)

BEIF I TR ICHE R LT 0. 2040 4101349 400 o 75 v F IR I N3 & THE
ENTw3, Z) =< A NERELY D ice Ry F BRI CHEH S NG 7225 R T
TR DARSFRI BN X 0 L RSF B ~D o Ky + OB IZIRER CH 2, BEF 8B
FeRy FEEHTI2ROVESTH Y, HETRBICEEO TREZHR L GRERAHEE - C
w3,

K TlE, RBORTNT 7 v OBFEE~o e Ry MERAECET 28~y 7%
L 72 BB TIE, BECYih Stho B cHlicn RT 4 2 ROEEDBDH 5, T b%
o, SHECERICHRES BRI N2 v Ry b BT R RN, £ 72, 2 I LT A BRI
D=— X% {RT 5 2 LKL Eiffi~y 7L Lz & T, BIFICSHET 3 ik
ERTENTELLHNL TS,

Life Evaluation of Key Chip Component with Random Defects for Decommissioning Robots
S.R. Lin 3, W.F. Wu®, HW. Chou " and C.C. Huang *

( * Mechanical and System Engineering Program/ Institute of Nuclear Energy Research,
Taiwan, R.O.C., » Department of Mechanical Engineering and Institute of Industrial

Engineering, National Taiwan University, Taiwan, R.O.C.)

BEfFm Ry MR bN B EAMEEIR, AL —2MEETEAR VIS AERERET
THRIBOEELZFET 2HTH 2, BRETICBWT, HFT 2 e ERFICETTE 30
FREFTRELEEECH Y, ZOHE A2 00FERETTH D,

KHCTIE, 77V T 7Tz —- LNy —Y v (FO-WLP) Zxf5Ric, i
ERFORERMZ R =27 Y v F 7L A4 (BGA) O~y ZIHE L, B A 7 0ic X 357
ISR S % Fana il & F2hE L 72 BEEAI R Clx, H— XM, RIAA7E % BRE L < L T v
7etd. AR TIE FO-WLP &k % 7 b, K4 X, 5940 2 AEEICEGE L CEHfi L Tw
%o A E X, B L 0 D30 I RSTF AR TH Y | BT T RS & b
TR EDNAEETHDBELT WD,

(XH  FEH. KIF)
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Technical Session 5 : Materials & Fabrication

JRF PR EY) D i a3 X R LicBhE L <, #E2 5 3, BE»o 2 1F H
Koo 1 FOREKL B - 7z,

An Enhanced J-Estimation Scheme for Circumferential Surface Cracked Pipes Based on
Energy Equivalence Assumption Considering Radial and Circumferential Direction Crack
Growth

S.H. Park and J.I. Kim (Doosan Enerbility Co., Ltd., Korea), S. Lee (Korea Institute of
Nuclear Safety, Korea), F.W. Brust (Engineering Mechanics Corporation of Columbus, USA),
N.S. Huh (Seoul National University of Science and Technology, Korea) and J.S. Kim (Sejong
University, Korea)

RIFFE Tl T ANV F—FHRE ICED VT, liiFE—2 v+ %% 2 FJE N R RZR
HTLEEOMBY: JHERAF— L E2IREL T3, IEORMBILIITO T, [H%E
DORIME%FFo X 5 ICRIEZ PR U 72 BCE o il & x . R e HET momig o Bz
HEREZER L7 Moz 83 L e bic, BFo JHETXTERIN TR WET
MORMEBHAEHT 2 (ﬁ?ﬁ@ﬂ“ﬁ SN B JHEEARA ¥ — LR L7z, IRE L 2 TR0/
CREE MR T 50, RMBREAT IEE OIREE L EABICO Wi E—
AV RICIGL T ]fﬁfﬁj\%%hﬂ L. FE it Of5%R & g L 72,

Z OfEHR, RHBAEHT 2HHALEEOLA. IREFEF FEMRZRFMICR &3
2b—FLl7%, =7, ALUEHETC, BifFo JH#EFETIE, FERMRL D & JHED ZIFR
NSRRI L 720 HOBIC X 28126 R MRHEX O BB | o2 E  7201T i,
PRI oBEGER T TR, BT MOBILERS BRT ILERD 5 LRI
to 7. ROBRL AT 2HHEEDLA. AME— AV P BRAE— AV FUTThh

IRELZTHEEA ¥ — LZ FERRZ RSN FHIL 7228, @HE— X v FARAE—
AV PEORZVES, RELAETHEAF -3 22 FEMRI VNS ST 2
BBEH 57,

Prediction of Charpy Absorbed Energy Using Approximation Curve Based on Neural
Network
H. Murakami, S. Okano and M. Mochizuki (Osaka University Japan)

AT TR, BeAx MBI O#IEZ Fll - FHli S 2 7201, =2 =42y P 7 =27 2w
THEEHM D > v v E—IRT AN F—D FHIET A ZFFEL T2, ERYEEET LD
THREE 2 W L322 7000, FEEEZ EEED 37, EEMEICH-D <INz AL F — Dbl
HifR 2 b/ oz T — X 2 HEHL 72,
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FASE L 2B = 4 v ¥ — D FHIE 7 v id, SBRT — 2 1ex L CRAF R FHIRSEE 28 L, HE
A5 S D IR = F v X — 2L IR, SRR VI TR oB% e L CHEET&E 5 2 & A8
NEINTz, Eo. MEETATRHOL NN T A F — LALAHRDOBIRZF~ 7= & 2 5,
ERDOHE L R—E L TH Y FAFEL 727 M B8 T & LT 2w PR SS400 i
NLTHREFRZTHREZR L, RAOMEHIN T 2 I A F—DFHNICHRTH 5
TEWRINTz, TD XS T, EREARICE D 7 — 2 2 M3 2 KR OREFEE H W
2T, WET —28efed 2 end, THKEZA LIE2 Z L2 ARETH D,

A Comparative Study of Long-Term Thermal Ageing Behavior of E308 and ER316L
Austenitic Stainless Steel Welds

S. Mehboo (Korea Advanced Institute of Science and Technology, Korea), B.S. Kong (Korea
Advanced Institute of Science and Technology, Korea Institute of Nuclear Safety, Korea) and
C. Jang (Korea Advanced Institute of Science and Technology, Korea)

AWFFE T, E308 (FAHEE ; SMAW) & ER316L (#A#%iE 3 GTAW) @ 2 fiHO 4 — R
TFA FRRAT VL REEER D AHARZE AL & B TR I S S BRR R D R B A e, R
AL Cws, mbEHCIE, BKIFERR O 2ARifefl z ifkE L € 400°C-C 30,000 FifEl % ©
DENRRNILER % fiti U 72, BRBRAIEEE D 22401%, Redhiaseil o 7 /7 v 7 — Efaadii & 5 Ra bR
% Pl CEFHI L 72,

Z DGR, ER31I6L EER Ik, BMRITIIHIC 7 = T4 MICRAYE ) —ZAGfIc X 5 )/
A7 —NDOMHEEE GHDIZEABIE S 7z, —T57. E308 iAHEHRCld. 20,000 ] o By
METRE ) —ZADROBRBEE I NI, L L, 30,000 KiEZAR R © E308 i<l G
HyBlEI N, coXHic, BARFIC X 2 2 —ZAnfike GHOEAIL, ER316L &
A DT A E308 I L D 13 AW Z LRIz, 72, ER316L © Ni & Mo @
Az, HIEEE G HOBEKOREICTFS L TEY, 2o X5 RHEiEs 7274 b
DWLICHFLE L, A—RZFF 4 PR T v L ZAMBEETOMILIC OB 5 b DTH 3,

A Feasible Study of the Thermal Embrittlement Effect on the Cast Austenitic Stainless Steel
Piping at PWR Nuclear Power Plant in Taiwan
T.L. Kuo, Y.C. Li, CW. Fan and Y.M. Ho (Industrial Technology Research Institute, Taiwan),
Y.C. Hsieh and H.]J. Chang (Taiwan Power Company, Taiwan)

AR TIE, 250°CEHEZ 2 IR T HHEEYIRE T ics»w T, #pgt —A 774 b RRT Vv
L AHECE Bt oS ER S hCw b 2 e b BB O PWRIETFIREHFT O —Rie
HIZKBCAE o B IcB L TIRET L 72,

BET ORGSR, BE OIS, MEXEREZHEL, 5ED PWREFIFRENRT
X1 5, 25HE HIC 30 ROBE D HEA — AT F A4 FRAT VL AT E LT
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22 LERMERLTWS, I oI, Bt oS0 EOECE 1B L CIZAIA J-R #ifR IO W
T, B%0 2.5mm R L 72Kl C O BIGERKIT CH 5 Jos ZEHH L 72, ZOFEHE. 1
BB L2 SHoMEF— AT A4 FRRAT VL RBIERE 1. EiEE X O 290~320°Co
BT BT 2 BAMBEEIED, WINDEETH % 255k]/m?2 XL BWETH 7720, &
DFFETHNRE L#EA— 2T F A4 FRRT VL MRS M LIcES Z L idhn e
fEEmfT i Tv s,

Integrity Assessment of RVIs Subjected to Multiple Age-Related Degradation Mechanisms
J.M. Jyung, J.M. Sim and Y.S. Chang (Kyung Hee University, Korea) and S.J. Oh (Korea
Hydro & Nuclear Power Co., LTD, Korea)

AWFZETIE, mi - T RN EBRE IS & 4 2 JR AR NG (RVID @ e T
& LCOKE EPRI 72 & CHIFE S T 2 MEMEIENMRHE 7 2 277 40 (MRP) ZiRAE &+
ZFRICLVBEEAMD AN =X L OTREI LTS, EHODPRAFEL 2 - —¥
TN—=F v 2T 2 o0& PWR FRIZNER L L CREMCLRHFL Y ) -7
% JE TR 7 A RREGR AT 2 60 L. 77 v = NERIC X IR . Z LICHE S IS O
THDOEF MR L 72,

77V 2 RRNEIC X 2 B8R O F5E R, 77— 3 (1000MWe @ BRI D Ny 7 L7 f —
~—4NV F(BFB)) T 7 b VAFIAZ— v DRI A 7 AT R CiEm A 465°COSE
HEhr, £z, RRBEPHETHREIX. FOICEWE 5 Ny 71icEs T 64dpa TH -
Too ZTOMOBBFHER 2 V=7 OFH, K4 FOT A, I—¥R)5J), IASCC HofAfH
L TH 7 — R 3 Tid RERMAENRRZ T b7z, Thid BFB 23 A BFDERYF.G Y =
ZJUFT72v7VDraZ Y F7L—F XD DEHTH D 2 L 2 ERL T2, BETRHR
L0, MHOEEPICH L VTR LBHRRE AT A -2 Lo TERLTE

Dynamic Strain Aging Phenomena and Tensile Response of Nickel-based Superalloy
Haynes 282 at 400° C-600° C
K.C. Lan (Institute of Nuclear Engineering and Science, Department of Engineering and
System Science, National Tsing Hua University, Taiwan) and H.M. Tung ( INER, Taiwan)
AT TlE, REANA VX - A v Z—F v a FAEpRFEL = v 7 VHE#E G4 Haynes
282(760°C. 10 JTsfA D 7 Y — 7 FERCHIEIRIL 100MPa ) I H L 2Bt 217> T %,
Haynes 282 13, Z 0@ z@Eiltbagic X v, LE-EEFITEAR X1 FE Y 2T L DSV
Kot moT w2 b 00, MimTO O HafEbZ 5 & 2 L, BMIFHEZ 8% 5 7]
HEMED B 2 B O T AR AR T LT3 2 & 205, Haynes 282 285, &Eiic B\ CHIM
OFRRFNBIR DAL 222 &9 T WTRET S 5 72, 400°C, 500°C, 600°CDIREIC
% 51 aRaER & F it L 72,
Z DFER, = v 7 I E S Haynes 282 @ 400°C, 500°C, 600°CiC 351F % 5[iREEFHE
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& LT, BIIRIEELIE 1050 MPa LA ETH Y| HTOF 413 25% LA ECTH o7z, b, Eil
ICB T B 5IRME L 1217 MPa TdH - 72, BIRIEE O, 400°C, 500°C, 600°Cic ¥\ T
(ZIEVERRIE & WEPEREEANRTE L T\ 3 2 L AMER S 7z, 400°C & 500°C o 5 iR BR S SR 2>
b, BN O AR DR L E X b HRIIROARBER A S 223, 600°CTIIR b
VANV W

R %, FE)
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3. TI=ZANYT —

7—2vay 7ORIHERD 20234 H 12004 %, 77 =ArvT—E LT, &R
CH ZHONE, BV LEME BXUOORLAEHE2HM L2 YT —ICidV =2 v a vy 7'~
DBHE DK 8 ENCH 722 40 LS L 72,

o REZEE T 7228, Frfko izl z 2HSEH o % | FofH-eER 2/ ) 38
7eHA FICHZEIFOOBKE L 72, BEROM S, 5 FX DV ICHA L 22 MEFE L ca v
TORUPCERZLAGILBAON, 2 Ia=F—va vOMFLICER 5 7,

T B TERECE, T2 ADANRF ¥ 77 X2 —CThHLRTEVEZEMICL ZEESDY
s Cs Y, A\BHEE2LSFEHOEFET. AL DT =T A A MCEXBETATTICE
AR E R L UEE2E72, HRANICELART = ATH 22 b H - T, i H» L oBINE
KR M A EE I 2 LI FROTFEZMROImAISME D V2L >TH L, 56
I, BRGNSV FXICEC I N TV 3 U0A LREH TR, £ROGHITETH
2N RO, AEDOESLE RO OERHD HTR % B L. 200 FiTOILF R 2
bt < HARDIGHUL O —¥i i filidL 2 #2557 & 75 o 72,

SEloF 7 =Ary T —Tli, LEE TR UL L IEHLEL DG EZHD Y72 b
KL, E-ME T b o 2 RBEE(R DT 2) LT 3R 255 EL WUA L
RHREHIEAO R 2B T, TE2OHE T/ DL V3L 20 HATITONTE
TP AT, TWASMEICIE. ) vozaiicytdbo i, Ko X b/EiE % K
TH2HMARHAROEERE ) DL VBEILNTWE I e ZMRET /oI nwhrEZLD,

G PR)
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4. IV

HiElD ASINCO 7 — 727 & a v IR—4EGXBORA v I4 v oI =720, FIT54E
S0 O E R T A TE L, TR O@EEMEICED 2RIA VD * —
=ty vaviEEDTI0HoHBEERLD ., IWREERATb T, FricSEIZH
KEEMRRFNIMRBZESETO/NEEREBL GRUEE LT L 2RI T, &
A b OFHEARILIERIC S L CTIRE 2 B RITOBBIC ARy F 24T b 0%
otz dTHD, HAD L OEHE T VTILD BB 2 FaiHEfR o TICEERRICE TN
RT3 9 b, ER G ERIGE DK o T, $72. KRFEORLD
FTULANHLNR—T 4 =7y FOBICBWTEME O hir X /U ICTERI IS ] % X
ST E EEEMHREBAZ ANRRERCICEDE LB TE R, SHOT -2 v
a v 7 C, FacetoFace D2 I 2 =7 — ¥ a V2 EREEI O K& LG8 jick b 2 & %
D CTERT 2 L Lb i, Fta v CREABRZHTA S &9 ASINCO DILHi%
SHEDMALTVITELDLELEBL LERETH 3,

V—=2vay IR LRERRICL 2EEZARPFEI N, AV -7 v ay 7 THE
N % vy 7 7 v 7°L T International Journal of Pressure Vessels and Piping OFffES
ERIACIIET 5 C & R =7 v 3y 7% 2025 FICBECHIET 5 2 LASE S k.

BRI, EFEDPLORTOBME L RKRE, 5LV T -2 v ay TORMICH: ) MK
H¥F & CEHEE > |EICTIEL W22 Wi ARBEGAR FIMEREA R LV
IR SO KICL X W E#HEZH L BT 3,

(X&H =)
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