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Study on Structural Integrity Assessment of Reactor Pressure Vessels
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Assuring the structural integrity of a reactor pressure vessel (RPV) is known as one of the critical
issues to maintain the safe long-term operation of a nuclear power plant. Authors have been conducting
extensive research on the improvement of structural integrity assessment methods of RPVs. In this paper,
we describe some research results obtained from the recent activity including the review on the technical
background of the methods and study on probabilistic methods for the applicability to the current code

and standard.
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Fig. 1 Flowchart of RPV integrity assessment for PTS

events [1]
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Fig. 2 Coolant temperature distribution (at 300s)

(@) wio residual stress
Fig. 3 Circumferential stress distribution (at 300s)
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Fig. 6 The TWCF map for each of the sub-region of the
RPV (Excerpt: 0~90° )

Table 1 Effects on TWCF of inspection accuracy and target

region
e & i U A S 0 TWCF
RO e L 22x107
e KEEEh (REfD | 59x10°
AIDOPERR E—— S
(RHEHD) FEREE (AL 59x10
" W (SRR | 25%10°

3.2 HEERRAVEHETFEDIRE(LICRET HERE

e RRRI R A 2 B E~E AT 5 72 D121,
PFM f#HT OB ETEA BT L, fTEEsE & LT3 %
& & HIS PFM BT D 7 — & iR TR0,

-135-




PFM fiftfr =2 — ROOEEMEREGRD LB CTh 5, & 2 TAH
A TIE, BN RPV Zxigi L L= TWCF oo S Z [
T, A RITA L TERENDZ EXBIRL T
PFM it OFFHERIFT EH O E . PFM fiffr =2 — R
PASCAL3 % H\ /= TWCF EHED 7= DEEER AT )7 —
4 R ORI T E OB 21T > T\ D, £72. PFM
it 1 — R OISR Z (R $ 5 721, PASCAL3 OIS
PEREREAT o T2,
(a) PRZERIRRATENE

AHFFECHES % TWCF & 1R B3 DA ER AT 268
%, PWR @ RPV OFLGEEG & %422, PTS S8z
£ 2GR DOIFEVERIE OV T, PFM T FIE %
FAVT TWCF OF R ZAT 5 )R BREIC OV TED T
HLOTHD, FHERATEREL, ZRFHETH LA L
Z DOFEZ T DR O S D, E MBS
L, BEOREIICT A FEROIED, T2 — RIS
MHERHFIEOFF & LT, () Tih~<% PASCAL3 DOfsHE
PEREGR SRS GO S D,
(b) EMANT—2 RUIEENBITFE

ek, PFM &2 W CENSE YT o e Lo fsd
BB OFME 21T 5 Z & 2/&THIZ, PFM fifr=— K
PASCAL3 % JHUNTHAT 24T 9 A I T EE & 72 DI HERY
AT T — 5 DFE e QN ER ST FE OB E 2T 72,
FEHERY N 17— 2 OFEiClE, [ENORERER 727 > b
ZFEE L C.RPV O TWCF RS AIE & 70 D K H 12 LTz,
ENT =2 P32 L TOAIHBIZOWTIE, o7 —
R EBEIT LI,
(c) PASCAL3 (D{EREMEHERR

RPV Zxfg & L7z PFM fiffir &4 553 51247 > T fiff

M 2t = — RO E#HERT 5 2 LITHEETH 5,

AFRA ClE, PFM fi#fT=— K PASCAL3 (Zxf LT, FEiE
H7LMRAT 21T 2 BRI DAL D e ESORH i 7 o — -
A O BB I DWW BB R AT o 1o, A
Bl LT, $io= v L oaaR, TR R S
NHY ., FHl7 v—& LT, AREOMERSCEFE O
Tua—%03b %, PASCAL3 OfEHEMEMEEDO—FI & LT,
WeRIHN DN T, PASCAL3 (2L B 07U v 7/ ¢
DIV AR B &t U, K< —8d % 2 & A ffs
L7,

4. FEO

MR EDRE BT i & LT MmEVKD 3
URTCIRE 341 e OVEsHE R OAHZSRE A B 8 L T SRR D
FEAENT AT O L & b, BN AT - L
7o Ko7 =2 Z W TC, ERMICHT 2 K BIfRORG A
1To7=, EHIT, RPV &KL L CORSMEZTHMET 572
., PWSCC (287 57, MTUNPASCAL-NP % Fv 7ok
AT 54T o7,

I, MRl AR ANE « FEEHEICBE 35
FEEE LT, ENIOES R AEE L, SRR
A5 & & HIT, RPV ORHESARGHRIZ B D IR ERfiE
HrEfEDOKE, PFM it =— K PASCAL3 % Hv -l
B R O T2 O OREHEI AT 17— 2 B OEERfigAT
THEOE, K UO'PASCAL3 DfSHEMER AT T~ 7=,

BHiEE

AL, R IR D OZRtH3E L2 64
FE S L BRI S B bR (R TP— YRR O
PHFHETFEDRE) | THRONTZERTH D, B
NOBINHEE LT D,

SE3H

[1] EREAHRTE TR, e BT R o3
DR EDOHEEIRITIE, JEAC-4206-2007, HA
AR, 2007.

[2] H.Chou, C. Huang, “STRUCTURAL RELIABILITY
EVALUATION ON THE PRESSURIZED WATER
REACTOR PRESSURE VESSEL UNDER
PRESSURIZED THERMAL SHOCK EVENTS,”
Proceedings of the ASME 2014 Pressure Vessels & Piping
Conference, PVP2014-28350, 2014

[3] M. Kirk, M. Erickson, W. Server, G Stevens and R.
Cipolla, “ASSESSMENT OF FRACTURE
TOUGHNESS MODELS FOR FERRITIC STEELS
USED IN SECTION XI OF THE ASME CODE
RELATIVE TO CURRENT DATA-BASED MODELS,”
Proceedings of the ASME 2014 Pressure Vessels & Piping
Conference, PVP2014-28540, 2014

-136 -



