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Investigation on the Preventative Maintenance Schemes for the Dissimilar Metal Welds
of Components in Nuclear Reactor Coolant System

Jong-Sung Kim
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3. MSIP

MSIPE BlE A4= (BWR: boiling water reactor)
LA 71719] &35l 2 IGSCC (inter-granular
stress corrosion cracking)< dlst7] €8l 7HEE
71=2A PWRY AA= dZ4A AE 71719 Alloy
600 AQ olFF% 4%l g Zgoliy . AEA
Technology Engineering Service, Inc.olA 7|&¢ &
3 523 71E2A 718 Ide Fig. 39 Mg e
Xﬂ"]E]EPO). A SHF Al Aoz

& FHAoR pFde NP fisk AE SR A
NE olgdn. el @ dTHL He LW

148

0.D. L.D.

RN

Applied pressure

Radial
contraction

Plastic zone

Concave axial
profile

Fig. 3 Basic concept of MSIP

o QB3 FA-S

[<]

Q.23 PN A A5 4
e gas op] AT AuE AAGAR

& b
Aol U SHL g or e Wtk =1l
ez, AghgEe Ao RE T Z2A 4 A
B FAE

Westinghouse”} PWR YA2 & =Z o|FF

SR digk MSIPe] 848 ftes e
g 472 Fig. 49 AAEAY . 4714 w3t
A

(o) =N
H o
AL AL, T rES ou|dit}. As-welded

ot Ipv

Red

<as-welded residual stress >

V C Summer RV Wor Lag Assembly As-telses Srresses

(a) axial stress

Blue Red

<as-welded residual stress>

[V C Summer RV ot Loy Assembiy Ae-Waided Suresse |

<total stress at steady state after MSIP>

[¥C Sumar 15 ML Msesis Assmbly Pes WEID Srassss

(b) hoop stress

Fig. 4 Finite element stress analysis for reactor
vessel outlet nozzle to identify effective-
ness of MSIP

Journal of KWJS, Vol. 29, No. 2, April, 2011



A= YAA AT Wl 71719 olFaE STl et g

wel 1

e

15

Fig. 5 MSIP application at Salem unit 1

el Wil 17-g=o] A8t ot MSIP 2
ol A} A Fol®: UlWe] ¢HEeHe] e
4 g Uk

PWR 93l sl Westinghouse©ll 2314 2002
d V.C. Summer YAE ST =2 o|FFE gHE
of A& o], Harris Y22 =&, Cook 137] €
A& wZ 9 Salem 9AE =& olFEE &35
Ag5ofgit}. Fig. 5+ Salem 137] 9AIZ =& 9]

3% 470 MSIPE A3t R4S HolFn

AREY BAF e7EE wol U Ha F=
Qo] g A w29 olFRE SX% A8
o

a9k

R

4. PWOL

PWOL2 1980t 7= ] BWR ddA A3=
TR W $RHEE AHHeR Hysie WeR
A AHE ol PWRY M 155 71719 Alloy
600 AQG olEFE &Y T HgFoHR.
ASME B&PV Code, Sec.XI, Code Case N-740<2
o|FF& & PWOLS AMgsle] PWSCCH 2
g FES BEEAY diehs ES ARG

PWOLS PWSCC &A1& 7Fg3t o|F34% 4%
o] MAFoE Weld Overlays AAlsh= Ao=
QFo] Overlay 8349 £33= SuHA 549

¢}

!
o ooldd FES 84 UEd Y BReEs g

KIEHE - TRAEEEE 294 298, 20114F 41

2713 5 -SRIt

WSI (Welding Service Inc.)9 A& Ho} gI
(Structural Integrity)7} 7F47] =2 thak PWOL
o F845 fetes S B8l Hrke 2%E Fig.
6ol e 2 oH? . PWOL 2 8o wha} e 2 2t
Feo] Wel/A% T A Aisl] 4
o] ZHgge & 4 st

PWOLZ 20069 1€ 7]eo2 2549 &<t BWR
8001 o]}, PWR 71171 =20l 130% o’ A&
HAHY. Fig. 7¢ 3849 PWOL 24 Z5g
olF3 9t}

PWOLZ AAA gi/24d WEdg opP|AIIA &
3 EHA Purge WHH AHs837] AA7E GolshH
EHe 22 =2 558 TNA d78e=
PWSCC A& AIAAN7ZI= 24l itk PWOL |
9 ool AL AA WA AR} Hrt 5 AT A
7} B8 PWOL AAIE 93 Wol &3 A&
Nstedol sl o] ittt Fgh 8xst=d e
gk Aol AgEHBR(IFHE F7H FH2ol| Overlay

¢

olo
v

=

T

ins

-40000
-26667
-13333

< before PWOL >

-

< after PWOL >

13333
26667
40000
53333

T}

66667
80000

WIND=2

vV =1
*DIST=2.418
'XF =5.962

4

Blue
Mockup Nozzle PWOL, Twolsinches (min.)

(a) axial stress

< before PWOL >

<after PWOL =

|

Mockup Nozzle PWOL, Twol=inches (min.)

(b) hoop stress

Fig. 6 Finite element stress analysis for pressurizer
nozzle to identify effectiveness of PWOL

149



16

o
of\

&

Fig. 7 PWOL application to field

m
-
N

B i
1r

ooy r
N

£ Akl 44-38k= 71 (OWOL)= 7N
Alzzb lek webd PWOLS o774
Y Hoe T2 7K 22 olF

Aoz 2 7 wE9| o|F

2
oo

ol
-

[}
—

b

1

ol g | A op
A b rulgl
o do >
ol oo
4z Hz oy
[o

=2

U
oo
s
&
%0 |

5. Laser Peening
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