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Assessment of PWSCC Resistance for Primary PWR Components
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It is well known that stress corrosion cracking ( SCC ) used to occur in the components for the primary loop in a pressurized
water reactor ( PWR ) . As materials with high resistance to SCC are now used for these components, the risk of SCC has
dramatically decreased. However, SCC initiation and its propagation behavior remain unknown. In light of the need for SCC
initiation testing and propagation testing to be carried out to evaluate primary water stress corrosion cracking ( PWSCC ) , we
have evaluated the PWSCC susceptibility of nickel-base alloys and their weld metals for PWR components. This paper introduces
new insights obtained through the results of the tests and the Monte Carlo simulation of SCC initiation that was conducted using

parameters from the test results.
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Fig. 1 Crack propagation rate and fracture state for nickel-base alloys and their weld metals
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Fig.2 Hump-SSRT test results for nickel-base weld metals

AW CERNICERMESEY R 2 L3,
BIRIC= v r VEAEEL S PICEHEE O RUB,
UCL #E&E R ZRT. Alloy600MA 13 &5k b L <1k
AR S 555, Alloy690TT (FEEM OFERZ LD
59 SCC 2354 L Twie v, Hilld, Xy EHo ucL
ABRE FG L TV ADY, Alloy690, 52, 152 Tld 10 FHF
BILLETYH SCC A3 L v L 28 L Tnwa (1)
BEF RO PWSCC HICHE L5208 E2 5
&, KV EHT ORI LI R B 05 HiAO LB
Alloy690, 52, 152 (X &\ it PWSCC A2 H T 4720
SCC DIEXRT VLD 5. SCC ONLEIZIIFGFIET)
DO, SCC FHBRFTOW IO, MEEREE TOR
BOEMTHL. LirL, 50T TictaE],
SCC HIDE I TAIZDOWT D 15%FEE F THEUTH S

AEEx FEh L T\ Ah. Alloy600MA O & 24 aER Tl
360C D & ZAEREERE 12 T 400C O & 2B 1349

Jacko HIZ Lo TRS SN/ ) ~a v REA T
AUIML723RETORER L 72 5 T/, Hinninen 5 b [&
AF VRN T7edy U9 i Tld, SEE SR, MR
INOKFESR " V7o HBZES R T > T b, 4R, #
BIEAERT G. Bertali ('), S. Persaud (2, JE#& (2D 5
& o THFEMS N, PWR 1 KREBEONIHEE L LT
HH SN TS, PWR 1 KARERBEIIKEDIIN S N 72E

IHI $#  Vol.57 No.4 (2017 )



(a) UCL HBiER

© : Alloy600MA (J& #7)
O : Alloy690TT or 690MA ( 3t A —7 : 3 #CTFREL )
o & Alloy152 JEMEHEK T ( Depo )™
+ © Alloy690/152 JEAEHERET: (HAZ )
o 1 All W
500 - oy800 (§ii &)
480 |-
460 |-
_ 440 o 000
£ 420+
=
E 400 |- o~ o o
380 F () HBrE
“ SHEK S PWR 1 SRR
360 - BESES © 500 ppm
ST TL 2 ppm
340 - CRBRRE 1 360C
320 - CBAFTRFRIREE D 0.5ppb LUT
- TEAERFREEE ¢ 30 co/kg H,0 FRIEIRTE
300 | | | | ] SO R riE
0 5000 10 000 15 000 20 000 25 000 | EEARE
SREEFERT (h) *) L RBGCERR
(b) RUB RHERIER
4 Bm KTLWTHERR | BRI R BRI (h)
i g
" IR (h) (h) 5000 10000 | 15000 | 20000
Alloy600MA ( Plate ) 5986 7372
Alloy600MA ( Plate ) 5986 7372
Alloy600MA ( Plate ) 8488 9874 oo
690TT (W f1#L ) 19342 O
690MA ( X F1#4 ) 21247 o
690TT (X #1H¢ 21247 o
690TT (Y #1#) 19342 o
690MA (Z 14 ) 6856 o]
690TT (Z #1%) 6856 o]
690TT SG tube 21747 o]
FM52MSS 8242 o]
Alloy52i 8242 ’e]
Alloy152M 8242 ’e]
TG-SN690Nb 8242 ’e]
NI-C690 8242 ’e]
(#) @ :scc
O KBl
g3 PWR 1 AR TO= v 7 VIS4 L OEHRESIE D SCC F A4 i 5

Fig. 3 SCC initiation test results for nickel-base alloys and their weld metals in simulated primary water
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Fig. 4 Surface observations after RUB test conducted in hydrogenated steam
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Fig. 5 Schematic illustration of the engineering model for SCC initiation and flow chart for the Monte Carlo simulation
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