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Waterford 3

WANO

NRC 40 PWR CAL(confirmatory action letter)

2008



9 07 14 ~07 15 = > R _ Waterford

07 16 -~07 18 waterford 20

( CTMT)

Waterford

07 19 -~07 22 WSl
07 23 ~07 26 PCI

07 27 ~07 28 - -

Waterford

20

Waterford

Waterford  Entergy 12 CE
S/G 4 RCP PWR 1,157Mw
1985 9 24 550 100
12 60 12

25 31 Waterford ODMI 2006



2006/12/18

2006/12/25

2007/01/22

2007/02/28

2007/05/09

2007/06/13

2007/06/20

Primary to Secondary leakage and S/G 1&2 Tube Plugging

/stabilization due to Batwing Relocation
Startup Transformer “ B” Positive Acetylene
Reactor Coolant Pump 2A shaft vibration

Reactor Coolant System leakage Monitoring program for

Pressurizer Dissimilar Metal Welds

Failure of AC Air side seal oil pump to maintain Generator

Gas Differential pressure
WF3 Cycle 15 Fuel Failure

ODMI for Built in Air Accumulator B of MSIV " A" leakage
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@
Waterford 3 Entergy Nuclear 12

Entergy Corporation Entergy Nuclear
INPO 2001 12 “ Principles for Effective Operational
Decision-Making,” 1989 3 “ Principles for Enhancing
Professionalism of Nuclear Personnel,” 1999 12 “ Principles
for Effective Self-Assessment and Corrective Action Program,” 1994

11 “ Management and Leadership Development,”

INPO 2001

12 “ Principles for Effective Operational Decision-Making,”

WANO GL 2002-01

Entergy Nuclear ( WANO GL 2002-01)



)

A. (Condition Report CR)



(Condition
Review Group CRG) ODMI  Operational Decision
Making Issues  ODMI (General
Manager, Plant Operations)
CR ODMI obMmlI

Waterford 3
( )
C. ODMI

(A) .0DMI
ODMI ODMI
ODMI
a. ODMmI
b. ODMI ObMmI

C. obMmI

e. obMmI

L obMI

g. ODMI

10



(B).ODMI

ODMI

obMI

a. obMmI

e.0bMI CRG
L obMmI
D. ODMI
ODMI
obMmI

ODMI

(A om /7

(B) ODMI

(C) oDMI

(D) ODMI

(E) ODMI

(F) oDMI

©)

(H) oDml

m

Q)] / / /
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)
L
()

N)
©)
)
@
R)
©)
(T) oDMI /
L)
E. ODMI
/ oDMI

ODMI

F. ObmI
(A ODMI
B® (Onsite Safety Review Committee OSRC)
ODMI

obMmI

OSRC (SORC)
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®
Waterford 3 NPS(Fuel Cycle 15) ODMI 7
Title Date of | Rev. Team Members
ODMI of ODMI
Primary to Secondary Leakage 2004.6.23 6 6
and STM Gen. 1 & 2 Tube ODMI 2
Plugging/Stabilization due to ODMI 2
Batwing Relocation 2
Rx Coolant Pump 2A Shaft 2006.10.25| 1 8
Vibration ODMI 2
ODMI 2
4
Startup Transformer “ B” 2006.12.25| 4 5
Positive Acetylene obMmlI 1
ODMI 1
3
Rx Coolant Sys. Leakage 2007.2.28 0 4
Monitoring Program for ODMmI 1
Pressurizer Dissimilar Metal ODMmI 1
Welds 2
Failure of AC Side Seal Oil Pump | 2007.5.5 1 5
to Maintain Gen. Gas ODMI 1
Differential Pr. ODMI 1
3
MFIV “ A" Control Air Leakage | 2007.5.24 1 5
ODMI 1
ODMI 1
3
WF 3 Cycle 15 Fuel Failure 2007.6.13 0 6
ODMI 1
ODMI 1

13




Waterford 3 Fuel Cycle 6~7  ODMI

ODMI
A. obml
B. ODMI
C. ODMI
D. Waterford 3 ODMI
ODMI
4)

ODMI
A.Refueling outage FME

Waterford FME

FME Re-fueling

Pool

B. Tilting Check valve at Auxiliary Feed Water Pump Discharge

swing check valve

pin Anchor

Darling pivot pin

14



C. Measures of Hurricane ( As typhoon in Taiwan )

Waterford
2
2005 8  KATRINA 128
D. Cavity Seal Installation During Refueling Outage
Cavity Seal Cavity Seal 6

E. Radwaste Management

Waterford

CD
D ( )
F. Mid--Loop Maintenance during Refueling Outage
3~4
Packing
Condition Base

G. Leakage Monitoring & Inspection during Operation

H. Requirements Of Valve Repacking Interval

Repacking
Repacking Packing
Do Good Not Do Too Much ,

15



EPRI

. Reactor Vessel 0-Ring Seating-Face Cleaning Method

. Pressurizer Man-way Cover Gasket Replacement Interval

Repacking Packing

Packing

RV 0

RCS

. Pressurizer Nozzle Dissimilar Weld Overlay

2008

6 RCP

WS1

. Reactor Vessel Head Replacement

RPV

. Steam Generator Secondary Side Cleaning & Replacement

S/G

1.8ppb

A
(B)

2011 Doosen

ENSA

cycle sludge lancing S/G
S/G
11% 2011 S/G , 5
2011
S/G
Loose part S/G
2  Tube support plate 3

support plate

©

8" Tube Sheet

16

Tube

Tube



(

)

D) 18” Nozzle Dam

(E) Man-way Hand-hole Hydro nut

(D) Blow-down Blow-down  Sludge
(G) Channel Head S/G Drain

(H) AVB

(1) Channel head Polishing

) 4-5
S/G ECT

N. Target Rock Solenoid Valve Maintenance

0. PZR & Main Steam Safety Valve Setting Pressure During Refueling
Outage

PZR 2 2 500

3 100%
10
SPVD

P. Burier Piping for Sea Water of Cooling System

CcCcw

30( )
3D

17



€y

SIA :

mock-up

MRP-169
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Oconee

CMTR



US$30~50 US$80~100

PWOL Design Concepts
(as Defined in MRP-169)

] i
J i
'

e i i

- — .,I-...
2N L?‘? f

S = T
rprre——] R e Mol i

)
EPRI PDI
Phase Array SIA  EPRI LPA(Liner Phase Array)
PDI
PDI LPA
PDI Phase Array UT
3
PWR RPV
6~7
RPV
A. MSIP(Mechanical Stress Improvement
Process):

19



V.C Summer

B. (Inlay Overlay): RPV

A182/82

A152/52

1200 RPV

Westinghouse Areva

20



800
RPV
RPV
A).
NE CE ABB
PCI: ABB WSI CE
6 300
- WSI 50% PClI  35% AREVA  15%
®).
PQR WPS PQR WPS
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a.MOCK UP

Real Size
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Equipment Solid Modeling
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)

(

6G
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(

)

. Oxide Floaters :

( )
. Hot Solidification Cracking

)
. Ductility Dip Cracking

. Lack of Interbead Bonding :

25

Know-How,



5. Interface Fusion ( ) NDT IF

6. Interface Porosity

ANO-1 and Mockup Hot Cracking

ol i

= mr——
=
.
D
i

7.
1950 - - Inconel 600
A182/82 1970 IGSCC
IGSCC 30%
SCC Inconel 690
A152 /52
1995 A152/52
DDC(Ductility Dip Cracking)
Hot Cracking
Flouters &
0.01%
0.4%
.05%-0.40% ( )
0.5%-0.8% 0.5%-0.8%

26



DDC 0.0005%-0.004%

0.004%-0.015%

F52M 309L

Higty Selfur it 53 Phadng and Sale Eads

Pl lingpde oivcataitkon Presoduie

KA 1 plping bad similar sufur lRvaks (1.019%
hassid an CHTR), Deminian madts the
decimion B metall the XALEE barrier byer on
il 55 mabkesials.

( )ASME Code Case

6 Code Case N-504-2 N-638-1 N-638-4
N-695 N-2142-2 N-740 Code Case CODE
N-638 N-740 Code Case

27



N-504-2

ASME Sec. Xl 1989 ( ) 1990 | WA -
1995 ( ) | WA-4170(b) 1995 19¢
| WA- 4410 ( DEFECT) ( )
( FLAW) ( CONISONRUTODE) Sec. XI
( )
( )
ASME ( ) 1983
1985 ( WEL D
OVERLAY/ WELD REI NFORCEMENT) ( a
N-638-1
GTAW

Class 1

GTAW
P 1,3, 12A,128B 12C( SA-302 Grade B
P 8 P 4 3 P 1,3,12A,128B
12C(SA-302 Grade B )
N- 638-4
CLASS 1 GTAW( ) PWHT

| WA- 4400

28



1(a) CLASS 1 GT AW(

PWHT | WA- 4400
| WA- 4000
N-695
APP. VIII, SUPPLEMENT 10
APP. VIII, SUPPLEMENT 10

N-2142-2

UNS NOG6052 UNS NO6054

AWS AS5.

UNS NO6052 UNS 06054 -
AWS AS5. 14
F-No. 43

UNS NOG6052

N-740

| WA- 4410 | WA- 4611

) | WB- 3640

29
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NO6054



(

)

PZR

H/ L C/L

H

.Bottom mount

3. Conopy seal

4. H/I'L C/L

Waterford
() ODM
( ) Waterford 3 NPS

/ /FIN

30

PZR

36

Hot -1 eg

Reactor/BOP/

/

Col d-
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(

(

(

)

)

)

)

(Engineering)
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Waterford 3



