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Company Vermont Yankee Nuclear Power Corporation Report Date: 28-SEP-2006 Time: 10:39:20
Plant: Vfrmont Yankee
Unit: CHECWORKS FAC Version 1.0F (Build 52)
DB Name: VY

DB N ***************************************************************** I
* FAC Database: Component Inspection Summary Report **

STLECTION CRITERIA:

Line Name: I
Drawing Name: * IComp. Service Status:*

Line Name :ý 001-16*-FDW701

Component Name Previous Name Period Name Period Start Date

.................................................................................................
FDOIRD01 RFO 14 09-01-1990

RFO 16 08-28-1993
RFO 19 03-21-1998
RFO 21 04-28-2001
RFO 24 04-03-2004

FDO0EL01 RFO 14 09-01-1990
RF 16 08-28-1993
RFO 18 09-07-1996
RFO 19 03-21-1998
RFO 21 04-28-2001
RFO 24 04-03-2004

FDOITE05 RFO 14 09-01-1990
RFO 16 08-28-1993
REO 18 09-07-1996
RFO 19 03-21-1998
RFO 21 04-28-2001
RFO 24 04-03-2004

FDO1EL02 RFO 14 09-01-1990
RFO 19 03-21-1998

FDO1SP02 US RFO 14 09-01-1990
RFO 19 03-21-1998

FDOISP02 DS RFO 14 09-01-1990e.••RFO 21 .04-28-2001

FDO1EL03 RFO 14 09-01-1990
RFO 21 04-28-2001

EDOISP03 US RFO 14 09-01-1990
RFO 21 04-28-2001

FDO1EL04 RFO 18 09-07-1996
RFO 24 04-03-2004FD0lSP04 US RFO 18 0-719
RFO 24 0-320

FD01SPOS DS RFO 13 02-12-1989

Line Name : 002-16"-FDW-02

Component Name Previous Name Period Name Period Start Date

OUTLET P-I-lB RFO 13 02-12-1989
RFO 17 03-18-1995
RFO 18 09-07-1996
RFO 20 10-30-1999

FD02RDO1 RFO 17 03-18-1995
REO 18 09-07-1996
RFO 20 10-30-1999
RFO 24 04-03-2004

FD02ELO1 RFO 13 02-12-1989
RFO 17 03-18-1995
RFO 18 09-07-1996
RFO 20 10-30-1999
RFO 24 04-03-2004

FD02TEOI RFO 17 03-18-1995
RFO 18 09-07-1996
RFO 20 10-30-1999
RFO 24 04-03-2004

FD02EL02 RFO 15 03-07-1992
RFO 20 10-30-1999 aFD02SP02 US RFO 15 03-07-1992
RFO 20 10-30-1999

FD02SP02 DS RFO 13 02-12-1989
RFO 14 09-01-1990
RFO 15 03-07-1992

FD02EL03 RFO 13 02-12-1989RFO '14 09-01-1990
RFO 15 03-07-1992

FDO2SP03 US RFO 13 02-12-1989
RFO 14 09-01-1990
RFO 15 03-07-1992

ED02SP04 DS REQ 18 09-07-1996
ED02ELO5 REO 18 09-07-1996
FD02SP05 US REO 18 09-07-1996

DO02SP0S DS REQ 16 08-28-1993
REQ 17 03-18-1995

Line Name : 003-16"-FDW-03

Component Name Previous Name Period Name Period Start Date

OUTLET P-I-IC RFO 13 02-12-1989



FD03RDO1

FD03ELOI

FD03TE01

FD03SP01
FD03EL02
FD03SP02 US
FD03SP02 DS

FD03EL03

FD03SP03

FD03EL04

FD03SP04 US

FD03SP04 DS
FD03EL05

FD03SPOS

ED03EL06

FD03SP06

FD03EL07
FD03SP07 US
FD03SP07 DS

RFD 16
RF 20
RFO 13
RF 16
RF 20
RFO 13
RF 16
RF 20
RF 13
RF 16
RF 18
RF 20
RF 24
RFQ 17
RF 17
REQ 13
RF 14
R•E 13
RF 14
RF 21
RFQ 13
RFQ 14
RF 21
RF 13
RF 14
RF 15
RFQ 21
RFQ 13
RFQ 14
RF 15
RFO 21
RF 17
RFQ 16
RF 17
RF 16
RF 17
RF 16
RF 17
RF 16
REQ 17
RF 20
RF 20
RFQ 14
RF 15

08-28-1993
10-30-1999
02-12-1989
08-28-1993
10-30-1999
02-12-1989
08-28-1993
10-30-1999
02-12-1989
08-28-1993
09-07-1996
10-30-1999
04-03-2004
03-18-1995
03-18-1995
02-12-1989
09-01-1990
02-12-1989
09-01-1990
04-28-2001
02-12-1989
09-01-1990
04-28-2001
02-12-1989
09-01-1990
03-07-1992
04-28-2001
02-12-1989
09-01-1990
03-07-1992
04-28-2001
03-18-1995
08-28-1993
03-18-1995
08-28-1993
03-18-1995
08-28-1993
03-18-1995
08-28-1993
03-18-1995
10-30-1999
10-30-1999
09-01-1990
03-072-1992

9

-I a

Line Name : 004-241-FDW-01

Component Name Previous Name Period Name Period Start Date

FDOlTE01 RF 13 02-12-1989
RFQ 14 09-01-1990
RF 15 03-07-1992

FD1SPO6 DS RF 13 02-12-1989
FDO1SP06 US RF 16 08-28-1993

RF 17 03-18-1995
FD01TE02 RFE 16 08-28-1993

RF 17 03-18-1995
FD01SP07 US RFQ 16. 08-28-1993

RFQ 17 03-18-1995
FDOISP10 DS RF 14 09-01-1990

RF 15 03-07-1992
FDO1TE04 REF 14 09-01-1990

RF 15 03-07-1992
FDOIELO8 RFQ 14 09-01-1990

RF 15 03-07-1992
FDOISPIl RF 14 09-01-1990

RF 15 03-07-1992
RF 18 09-07-1996
RF 20 10-30-1999RF 23 10-06-2002

Line Name : 005-18*-FDW-07

Component Name Previous Name Period Name Period Start Date

FD07RDO1 RFE 13 02-12-1989
FQ07EL01 RFO 13 02-12-1989

RF 19 03-21-1998
RF 20 10-30-1999

FD07SPO1 US RFE 13 02-12-1989
RF 19 03-21-1998
RF 20 10-30-1999

FD07SPO1 DS RF18 09-07-1996
FD07EL02 RF 18 09-07-1996
FD07SP02 US- RF 18 09-07-1996
FD07SP02 DS RF 24 04-03-2004
FD07EL03 RF 24 04-03-2004
FD07RD02 RF 16 08-28-1993

RFO 17 03-18-1995
RF 18 09-07-1996

FD07RD03 RF 14 09-01-1990
RFQ 16 08-28-1993
RF 17 03-18-1995
RF 21 04-28-2001

FD07SP03 RFE 14 09-01-1990
RFQ 16 08-28-1993
RF 17 03-18-1995
RF 21 04-28-2001

FD07EL04 RF 14 09-01-1990



RFO 19 03-21-1998 .1
FD07SP04 RFO 14 09-01-1990

RFO 19 03-21-1998
FD07EL06 RFO 19 03-21-1998
FDO7SP07 RFO 19 03-21-1998
FD07EL07 RFO 19 03-21-1998 i
FD07SP08 US RFO 19 03-21-1998
FD07SP09 RFO 17 03-18-1995
FDO7EL09 

RFO 17 03-18-1995

FD07SP10 US RFO 17 03-18-1995

Line Name : 007-18"-FDW-12

Component Name Previous Name Period Name Period Start Date

FD12SP07 RFO 25 10-08-2005
FD12EL06 RFO 25 10-08-2005
FD12SPOR RFO 25 10-08-2005
FD12SPI0 DS RFO 19 03-21-1998
FD12EL08 RFO 19 03-21-1998
FD12EL09 RFO 19 03-21-1998

Line Name : 008-16"-FDW-14

Component Name Previous Name Period Name Period Start Date

FD14SP02 PFO 14 09-01-1990 ,
FD14EL03 RFO 14 09-01-1990

RFO 15 03-07-1992
RFO 20 10-30-1999
RFO 25 10-08-2005

FD14SP03 US , RFO 14 09-01-1990
RFO 15 03-07-1992
RFO 20 10-30-1999

RFO 25 10-08-2005
FD14SP06 US RFO 13 02-12-1989
FD14SP06 DS RFO 23 10-06-2002
FD14EL05 . RFO 23 10-06-2002
FD14TE02 ., RFO 23 10-06-2002 I
FD14SP07 US RFO 23 10-06-2002

Line Name : 008-18"-FDW-14

Component Name Previous Name Period Name Period Start Date .1
.................................................................................................
FD14TE01 RFO 14 09-01-1990
FD14RDO1 RFO 14 09-01-1990 1
Line Name : 009-16"-FDW-14

Component Name Previous Name Period Name Period Start Dare

FD14SP08 DS RFO 24 04-03-2004

FD14EL07 RFO 24 04-03-2004

Line Name : 009-16*-FDW-16

Component Name Previous Name Period Name Period Start Date

FD16SP05 RFO 19 03-21-1998
FD16EL01 RFO 19 03-21-1998

Line Name : 010-10-FDW-19

Component Name Previous Name Period Name Period Start Date

FD19SP04 RFO 14 09-01-1990RFO 16 08-28-1993
RFO 20 10-30-1999
RFO 24 04-03-2004

Line Name : 010-10"-FDW-21 3
Component Name Previous Name Period Name Period Start Date

FD21SPO1 US RFO 14 09-01-1990
RFO 16 08-28-1993 a
RFO 20 10-30-1999
RFO 24 04-03-2004

Line Name : 010-16"-FDW-19

Component Name Previous Name Period Name Period Start Date

--..---------------------------------------------------------------------------------------------
FDI9SP03 DS RFO 14 09-01-1990

RFO 16 08-28-1993
RFO 20 10-30-1999 I

+1I



RPO 24 04-03-2004
FD19TE01 RFO 14 09-01-1990

RFO 16 08-28-1993
RFO 20 10-30-1999
RFO 24 04-03-2004

FD19RDO0 RFO 14 09-01-1990
RFO 16 08-28-1993
RFO 20 10-30-1999
RFO 24 04-03-2004

Line Name 011-18*-FDW-08

Component Name Previous Name Period Name Period Start Date

-------------------------------------------------------------------------------------------------
FDO8RD01 RFO 18 09-07-1996

RFO 20 10-30-1999
RFO 23 10-06-2002

FD08EL01 RFO 18 09-07-1996
RPO 20 10-30-1999
RP0 23 10-06-2002

FD08SPO1 us RFO 18 09-07-1996
RFO 20 10-30-1999
RFO 23 10-06-2002

FD08RDO2 RFO 17 03-18-1995
FD08VA02 RFO 13 02-12-1989

RFO 17 03-18-1995
FD08RO3 RFO 17 03-18-1995

RFO 18 09-07-1996
RFO 20 10-30-1999
RFO 25 10-08-2005

FDOBSP02 RFO 13 02-12-1999
RFO 17 03-18-1995
RFO 18 09-07-1996
RFO 20 10-30-1999
RFO 25 10-08-2005

FD08EL03 RFO 13 02-12-1989
FDO8SP03 US RFO 13 02-12-1989
FDO8EL04 RFO 20 10-30-1999
FDOSP04 RFO 20 10-30-1999
FD08EL05 RFO 20 10-30-1999
FDO8SPO5 US RFO 20 10-30-1999

Line Name : 012-18"-FDW-083 Component Name Previous Name Period Name Period Start Date

FDO8EL06 RFO 19 03-21-1998
FD08SP06 US RFO 19 03-21-1998

Line Name : 013-18*-FDW-13

Component Name Previous Name Period Name Period Start Date

FD13ELOS RFO 18 09-07-1996
FD13SP06 RFO 19 09-07-1996

Line Name : 014-16"-FDW-15

Component Name Previous Name Period Name Period Start Date

- - - - - - - - - - - -- - - ---- - -- --- - -. . . . . . . . . . . . . . . . . .- --.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FD15SP02 RFO 13 02-12-1989
FDI5EL03 RFO 13 02-12-1989
FD15SP09 RFO 13 02-12-1989
FDI5EL04 RFO 13 02-12-1989

RFO19 .03-21-1998
FD15SPI0 RFO 13 02-12-1989

RFO 19 03-21-1998
FD15EL05 RFO 19 03-21-1998
ED1FD15SP03 RFO 19 03-21-1998

Line Name 014-18"-FDW-15

Component Name Previous Name Period Name Period Start Date

/ FD15TEO1 RFO 13 02-12-1989

FD15RD01 RFD 13 02-12-1989

Line Name : 015-16*-FDW-15

Component Name Previous Name Period Name Period Start Date

FD15EL07 RFO 19 03-21-1998
FDISSP08 US REO 19 03-21-1998

Line Name : 016-10"-FDW-18

Component Name Previous Name Period Name Period Start Date

FD18SP04 US RFO 13 02-12-1989



RF 17 03-18-i995 3
RFO 21 04-28-2001

Line Name ; 016-10"-FDW-20

Component Name Previous Name Period Name Period Start Date

FD20RDO1 RFO 13 02-12-1989
RFO 17 03-18-1995
RFO 21 04-28-2001

FD20SPO1 RFO 13 02-12-1989
RFO 17 03-1871995
RFO 21 04-28-2001

Line Name 016-16"-FDW-18

Component Name Previous Name Period Name Period Start Date

FD18SPOI DS RFO 23 10-06-2002

FD18ELO1 RFO 23 10-06-2002
FDISSP02 US RFO 23 10-06-2002
FD18TE01 RFO 13 02-12-1989

RFO 17 03-18-1995RFO 21 04-28-2001

Line Name : 017-04"-FDW-04

Component Name Previous Name Period Name Period Start Date

FD04RDOI RFO 19 03-21-1998
RFO 20 10-30-1999

Line Name : 018-04"-FDW-05

Component Name Previous Name Period Name Period Start Date

FD05SP01 RFO 13 02-12-1989
FD05ELOJ RFO 13 02-12-1989
FD05SP02 US RF 13 02-12-1989
FD05SP03 RFO 15 03-07-1992

RFO 18 09-07-1996
FD05VA02 RFO 15 03-07-1992
FD05SP04 .RE 15 03-07-1992;""•RFO 15 03-07-1992
FD05EL02 RFO 15 03-07-1992

REQ 18 09-07-1996
FD05SP05 US 0" . RFO 15 03-07-1992

RFO 18 09-07-1996
FDOSRD0O1 ' RFO 15 03-07-1992

RFO 16 08-28-1993
FD05TEOI RFO 15 03-07-1992

RFO 16 08-28-1993
INLET COND A RFO 15 03-07-1992

RFO 16 08-28-1993 K'
FDOSCPOl RFO 15 03-07-1992

RFO 16 08-28-1993

Line Name : 019-04"-FDW-06

Component Name Previous Name Period Name Period Start Date

................................................................................................ T
FD06SPO1 DS RFO 13 02-12-1989
FD06EL1O RFO 13 02-12-1989
FD06SP02 US RFO 13 02-12-1989 1
FD06RDO1 RFQ 20 10-30-1999

Line Name ; 020-06*-FDW-09

Component Name Previous Name Period Name Period Start Date

.................................................................................................
FD09SP06 RFO 15 03-07-1992

Line Name : 021-10"-FDW-11

Component Name Previous Name Period Name Period Start Date

FDIISP12 DS ýRFO 13 02-12-1989
FD11SP13 DS RFO 14 09-01-1990

Line Name : 022-08"-FDW-22A

Component Name Previous Name Period Name Period Start Date

FD22SP02 DS RFO 13 02-12-1989
FD22EL01 RFO 13 02-12-1989
FD22SP03 US RFO 13 02-12-1989
FD22SP05 RFO 15 03-07-1992
FD22EL04 RFO 15 03-07-1992



FD22SP06 RFO 15 03-07-1992
FD22EL05 RFO 15 03-07-1992

Line Name : 023-05"-FDW ORIFICE R063-3C

Component Name Previous Name Period Name Period Start Date

FD220R06A R-O 15 03-07-1992
FD220R06 RFO 15 03-07-1992
FD220R06B RFO 15 03-07-1992

Line Name : 023-08--FDW-22B

Component Name Previous Name Period Name Period Start Date

FD22SP13 RFO 15 03-07-1992
RFO 16 08-28-1993
RFO 17 03-18-1995

FD22TE04 RFO 15 03-07-1992
RFO 16 08-28-1993
RFO 17 03-18-1995

Line Name 023-10 -FDW-23B

Component Name Previous Name Period Name Period Start Date

........................................................... 15...........03.......-0-1992........
FD23CP02 RFO 15 03-07-1992FD23TE04 RF0 15 03~07-1992

Line Name : 032-20-C-27

Component Name Previous Name Period Name Period Start Date

........................................................... 21...........04.......-2-2001........
CD27EL12 RFO 21 04-28-2001CD27ELI3 RFO. 21 04-28-2001

Line Name : 034-20'-C-29

Component Name Previous Name Period Name Period Start Date

---------------------------- -------------------------------~------------------
CD29EL02 RFO 13 02-12-1989

RFO 14 09-01-1990
CD29SP02 US " RFO 13 02-12-1989
CD29EL03 " RFO 13 02-12-1989
CD29SP03 US RFO 13 02-12-1989
CD29SP03 US RFO 13 02-12-1989

Line Name : 035-20-C-30

Component Name Previous Name Period Name Period Start Date

.. . .. . . .. . . .. 21.04-28-2-001.......................................................
CD30EL02 RF0 21 04-28-2001CD30EL03 RFO 21 04-28-2001
CD30SPO1 US RFO 21 04-28-2001

Line Name : 036-24"-C-30

Component Name Previous Name Period Name Period Start Date

............................................................ 24..... 04-------------0-2004------ -
CD30SP03DS RFO 24 04-03-2004
CD30TE02 RFO 24 04-03-2004
CD30SP04 US RF0 24 04-03-2004
CD30SP04 DS RFO 13 02-12-1989
CD30TE03 RFO 13 02-12-1989
CD30SP05 US RFO 13 02-12-1989
CD30SP06 RE0 18 09-07-1996
CD30EL06 RFO 18 09-07-1996
CD30SP07 RF0 18 09-07-1996
CD30TE04 RFO 18 09-07-1996
CD30RD02 RFO 18 09-07-1996

Line Name 037-20*-C-30

Component Name Previous Name Period Name Period Start Date

CD30SP08 US RF0 18 09-07-1996
CD30FEO1A RFO 13 02-12-1989

RF0 25 10-08-2005
CD30EL11 RFO 13 02-12-1989

RFO 25 10-08-2005
CD30SP12 RFQ 13 02-12-1989

RFO 25 10-08-2005
CD30ELI2 RFO 13 02-12-1989

Line Name 038-16'-C-31

7



Component Name Previous Name Period Name Period Start Date I
.................................................................................................

CD31EL06 RFO 18 09-07-1996

Line Name : 038-20"1-C-31 i
Component Name Previous Name Period Name Period Start Date
- -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- I

CD31FE01A RFO 25 10-08-2005
CD31EL04 RFO 25 10-08-2005
CD31SP04 RFO 25 10-08-2005

CD31RD01 RFO 18 09-07-1996

Line Name : 039-20"-C-32

Component Name Previous Name Period Name Period Start Date

CD30SP05 RFO 24 04-03-2004

CD32SP04 RFO 24 04-03-2004
CD32EL02 RFO 24 04-03-2004
CD32FEO1 RFO 21 04-28-2001

CD32FE01A RFO 21 04-28-2001
CD32 EL04 RFO 21 04-28-2001
CD32SP02 RFO 21 04-28-2001
CD32ELOS RFO 21 04-28-2001

Line Name 043-10"-HD-18A

Component Name Previous Name Period Name Period Start Date

HD18RD02 RFO 16 08-28-1993
HD18SP02 RFO 16 08-28-1993

Line Name z 043-10*-HD-22A

Component Name Previous Name Period Name Period Start Date

.................................................................................................HDIARD03 RFO 15 03-07-1992

HDlASP14 RFO 15 03-07-1992
INLET E-2-1A RFO 15 03-07-1992 I
Line Name : 044-10 -iD-03A

Component Name Previocus Name Period Name Period Start Date

HD3AEL01 RFO 2310-06-2002
HD3ASP03 US RFO 23 10-06-2002

Line Name : 044-16"-HD-19A j
Component Name Previous Name Period Name Period Start Date

HD19RD02 RFO 16 08-28-1993
HD19SP06 RFO 16 08-28-1993

Line Name 044-16"-HD-23A

Component Name Previous Name Period Name Period Start Date

HD3ARD03 RFO 14 09-01-1990
(replacement) HD3ASP06 RFO 14 09-01-1990

Line Name : 045-14*-HD-0SA

Component Name Previous Name Period Name Period Start Date
.................................................................................................

HD5AVA01 RFO 14 09-01-1990 1
Line Name : 045-14*-HD-06A

Component Name Previous Name Period Name Period Start Date

HD6AVAO1 RFO 14 09-01-1990

Line Name i 045-18"-ND-20A

Component Name Previous Name Period Name Period Start Date

HD20VA01B RFO 14 09-01-1990
HD20RD01 RFO 14 09-01-1990
HD20SPOI RFO 14 09-01-1990 i



Line Name : 045-20"--D-24A

Component Name Previous Name Period Name Period Start Date

(replacement) HD5ARD03 RFO 14 09-01-1990
(replacement) RDSASP07 RFO 14 09-01-1990

Line Name 046-16"-HD-07A

Component Name Previous Name Period Name Period Start Date

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7 --------------------------------------------------------------
HD7AEL04 RFO 23 10-06-2002
5D7ASP04 .F0 23 10-06-2002
HD7AVA02 SRFO.14 09-01-1990

Line Name : 046-20"-HD-25A

Component Name Previous Name Period Name Period Start Date

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..U- -. . . . . . .
HD25VA02B RFO 14 09-01-1990
HD25RD01 RFO 14 09-01-1990
HD25SPO1 RFO14 09-01-1990

Line Name : 050-06"-HD-01B

Component Name Previous Name Period Name Period Start Date

HDIBELO3 RFO 23 10-06-2002
HDIBSP05 RFO 23 10-06-2002

Line Name - 050-101-HD-1IB

Component Name Previous Name Period Name Period Start Date

RD18RD05 RFO 16 08-28-1993E D18SP05 RFO 16 08-28-1993

Line Name 050-10"-HD-22B

Component Name Pr¶1OUS Na'me Period Name Period Start Date

HDIBRD03 RFO 16 08-28-1993
HDlBSP10 RFO 16 08-28-1993

Line Name : 052-14'-HD-05B

Component Name Previous Name Period Name Period Start Date

HDSBSP01 RFO 23 10-06-2002
HD5BSP06 DS RFO 23 10-06-2002
HD5BTE01 RFO 23 10-06-20023 HD5BSP07 RFO 23 10-06-2002

Line Name : 057-06"-HD-11A

Component Name Previous Name Period Name Period Start Date

OUTLET MS-1-IA RFO 14 09-01-1990
HDIIRD01A RFO 14 09-01-1990
RDI1SPOl RF0 14 09-01-1990
HDIlEL01 RFO 13 02-12-1989

RFO 14 09-01-1990
HDIISP03 RFO 13 02-12-1989

RFO 14 09-01-1990
HDIIEL02 RSO 13 02-12-1989
HDIlSP05 DS RFO 13 02-12-1989.
HDIEL04 RFO. 13 02-12-1989

RFO 14 09-01-1990
HDIlIEL05 RFO 13 02-12-1989

RF0 14 09-01-1990
HDIlEL06 RFO 13 02-12-1999

RFO 14 09-01-1990
HDJISP06A RFO 13 02-12-1989
HDIlTE01 RFO 13 02-12-1989
HDIISP06B RFO 13 02-12-1989

Line Name 057-06'-HD-13A

Component Name Previous Name Period Name Period Start Date

HD13EL01 RFO 13 02-12-1989
RFO 17 03-18-1995

HD13SP02 DS RF0 14 09-01-1990
HD13RD01 SF0 14 09-01-1990

RFO 17 03-18-1995



HD13SP10 RFO 17 03-18-1995 1
(replacement) HD13SP10 RFO 14 09-01-1990

Line Name : 057-06"-HD-16A

Component Name Previous Name Period Name Period Start Date,

(replacement) HD16SPO1 RFO 13 02-12-1989
RFO 14 09-01-1990

(replacement) HD16RD01 RFO 13 02-12-1989RFO 14 09-01-1990
(replacement) HD16TE01 RFO 13 02-12-1989

RFO 14 09-01-1990
(replacement) HD16SP02 DS RFO 13 02-12-1989

RFO 14 09-01-1990

(replacement) HD16EL01 RFO 13 02-12-1989 IRFO 14 09-01-1990
(replacement) HD16SP03 RFO 13 02-12-1989

RFO 14 09-01-1990

Line Name ; 058-06'-ND-IlB

Component Name Previous Name Period Name Period Start Date

............................................................................................. ----
HDIlRD03A RFO 15 03-07-1992
HDIISP07 RFO 15 03-07-1992
RDI1RD03 RFO 15 03-07-1992

Line Name 058-06*-HD-12B

Component Name Previous Name Period Name Period Start Date

HD12EL06 RFO 13 02-12-1989
HD12SP07 US RFO 13 02-12-1989

Line Name : 058-06*-HD-13B 3,
Component Name Previous Name. Period Name Period Start Date
----------------------------------------• -- -----------. .. . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . ..-
HD13SP04 DS RFO 13 02-12-1989
HD13SP05 DS RFO 14 09-01-1990
HD13RD02 RFO 14 09-01-1990
(replacement) HDI3SP1l IFO 14 09-01-1990

Line Name : 058-06"-HD-16B

Component Name Previous Name Period Name Period Start Date

(replacement) HD16SP04 RFO 14 09-01-1990
(replacement) HD16RD02 RFO 14 09-01-1990
(replacement) HD16TR02 RFO 14 09-01-1990 I
(replacement) UD16SP05 US RFO 14 09-01-1990
(replacement) HD16EL02 RFO 14 09-01-1990
(replacement) HD16SP06 RFO 14 09-01-1990

Line Name : 059-06'-HD-13C

Component Name Previous Name Period Name Period Start Date

HD13SP07 DS RFO 14 09-01-1990
HD13RD03 RFO 14 09-01-1990 I
(replacement) ND13SP12 RFO 14 09-01-1990

Line Name : 059-06'-HD-16C

Component Name Previous Name Period Name Period Start Date

(replacement) HD16SP07 RFO 14 09-01-1990
(replacement) HD16RD03 RFO 14 09-01-1990
(replacement) HD16TE03 RFO 14 09-01-1990
(replacement) HDI6SP08.US RFO 14 09-01-1990
(replacement) ND16EL03 RFO 13 02-12-1989

RFO 14 09-01-1990
(replacement) HD16SP09 RFO 14 09-01-1990

Line Name : 060-06-HD-12D1

Component Name Previous Name Period Name Period Start Date

HD12EL20 RFO 23 10-06-2002
HD12SP20 RFO 23 10-06-2002

RFO 17 03-18-1995
HD12EL22 RFO 23 10-06-2002

RFO 13 02-12-1989
RFO 17 03-18-1995

HD12SP21 US RFO 13 02-12-1989
RFO 17 03-18-1995

/0



RFO 23 10-06-2002

Line Name :060-06"-HD-13D

Component Name Previous Name Period Name Period Start Date

HD13SP09 DS RFO 14 09-01-1990
HDi 3 RDD04 RFO 14 09-01-1990
(replacement) HD13SP13 RFO 14 09-01-1990

Line Name : 060-06"-HD-16D

Component Name Previous Name Period Name Period Start Date

(replacement) D16 SPI 0 RFO 14 09-01-1990
(replacement) -D-6RD-4 .RD 14 09-01-1990
(replacement) HD16TE04 RFO 14 09-01-1990

(replacement) HD16SPIl US RFO 14 09-01-1990
(replacement) HD16EL04 RFO 14 09-01-1990
(replacement) HD16SP12 RFO 14 09-01-1990

Line Name : 061-06"-HD-12A

Component Name Previous Name Period Name Period Start Date

HD12ELO3 RFO. 13 02-12-1989
HD12SP04 RFO 13 02-12-1989

RFO 17 03-18-1995
HD12EL04 RFO 13 02-12-1989

RFO 17 03-18-1995
HD12SPO4A RFO 13 02-12-1989

RFO 17 03-18-1995
HD12VAOIA RFO 17 03-18-1995

Line Name t 061-14"-HD-15B

Component Name Previous Name Period Name Period Start Date
--------------------------------7 ----------7 -----------------------------------------------------

HD15RD03 RFO 14 09-01-1990

HD15RD04 RFO 14 09-01-1990I HD15TE02 RFO 14 09-01-1990
HD15SP04 US RFO 14 09-01-1990
HD15ELO6 RFO 14 09-01-1990
HDI5SP05 RFO 14 09-01-1990

ft Line Name ; 062-06"-HD-12D -

Component Name PreviotpoName Period Name Period Start Date

HD12SP23 RFO 17 03-18-1995
RD12EL25 RFO 17 03-18-1995
HD12VA04A RFO 17 03-18-1995

Line Name : 063-12"-ES-01A

Component Name Previous Name Period Name Period Start Date

ESIASPOl US RFO 18 09-07-1996
RFO 24 04-03-2004

ESIAELO1 RFO 18 09-07-1996
ES1AEL06 RFO 13 02-12-1989
ESIASPOB DS RFO 15 03-07-1992
ESIAELO8 RFO 15 03-07-1992

RFO 19 03-21-1998
ESIASP09 RFO 15 03-07-1992

RFO 19 03-21-1998
ESIARD01 RFO 15 03-07-1992
ESlASPl0 RFO 15 03-07-1992

Line Name 064-12"-ES-01B

Component Name Previous Name Period Name Period Start Date

ESiSEL,0l REQ 13 02-12-1989
RED 18 09-07-1996

ESIBEL02 RFO 13 02-12-1989
RFO 19 03-21-1998

Line Name : 065-10"-ES-02A

Component Name Previous Name Period Name Period Start Date

(replacement) ES2ASP01 RFO 15 03-07-1992
RFO 16 08-28-1993

ES2ASP09 DS RFO 15 03-07-1992
ES2AEL06 RF 15 03-07-1992, ES2ASP10 RFO 15 03-07-1992

a If -



Line Name : 066-10"-ES-02B

Component Name Previous Name Period Name Period Start Date 3
(replacement) ES2BSP01 RFO 15 03-07-1992

RF 16 08-28-1993

Line Name : 068-20"-ES-03B

Component Name Previous Name Period Name Period Start Date

ES3BEL05 RFO 13 02-12-1989
ES3BSP08 RF 13 02-12-1989
ES3BEL06 RFQ 13 02-12-1989
ES3BSP09 US RF 13 02-12-1989

Line Name ; 070-20Q-ES-04B

Component Name Previous Name Period Name Period Start Date

(replacement) ES48SP02 REQ 15 03-07-1992

ES4BSP11 RFO 15 03-07-1992
ES4BEL08 RFO 15 03-07-1992 ,,
ES4BSP12 RFO 15 03-07-1992
ES4BSP13 REO 15 03-07-1992
ES4BEL09 RFO 15 03-07-1992
ES48SP14 RFO 15 03-07-1992 'V
Line Name :070-301-ES-04B

Component Name Previous Name Period Name Period Start Date
.................................................................................................

ES4BTE02 RFO 15 03-07-1992

Line Name : 071-26"-ES-05D

component Name Previous Name Period Name Period Start Date I
(replacement) ES5DSPO1 US RF 15 03-07-1992

RFO 16 08-28-1993
(replacement) ES5DSPO1 DS RFQ 15 03-07-1992

REQ 16 08-28-1993

Line Name : 072-26"-ES-05E

Component Name Previous Name Period Name Period Start Date

(replacement) ES5ESP01 US RFO 15 03-07-1992 'U
(replacementj INLET E-5-1B RFO 13 02-12-1989

Line Name : 072-26"-ES-05F

Component Name Previous Name Period Name Period Start Date

(replacement) INLET E-5-1B RF 13 02-12-1989

Line Name : 033--12"-ES-06 1
Component Name Previous Name Period Name Period Start Date

ES06EL01 RFO 16 08-28-1993
ES06SP03 US RFO 16 08-28-1993
ES06TEOI RF 16 08-28-1993
ES06SP03 RFD 16 08-28-1993
ES06EL03 RFO 16 03-28-1993
ES06SP04 US RFO 16 08-28-1993 IES06EL06 RFO 15 03-07-1992
ES06SPOS US RFO 15 03-07-1992
ES06SP08 DS RFO 15 03-07-1992
ESo6EL07 RF 15 03-07-1992
ES06SP09 RFD 15 03-07-1992
ES06EL08 RFO 15 03-07-1992 U
Line Name : 074-18"-MS-07A

Component Name Previous Name Period Name Period Start Date

HS7ASPQ9 REQ 16 09-28-1993 '
MS7AEL06 RFD 16 08-28-1993

Line Name : 080-18'-MS-01D

Component Name Previous Name Period Name Period Start Date

IZ-'



MSlDSP12 DS RFO 25 10-08-2005
MSIDEL0 7 RFO 25 10-08-2005

Line Name : 086-04"-CUW-55

Component Name Previous Name Period Name Period Start Date

CU55SP03 DS RFO 16 08-28-1993

Line Name 086-04"-RCIC-OSA

Component Name Previous Name Period Name Period Start Date

CU55SPOS DS RFO 16 08-28-1993
CU55TEO1 RFO 16 08-28-1993
CU55SP04 US RFO 16 08-28-1993



Company: Vermont Yankee Nuclear Power Corporation Report Date: 07-SEP-2006 Time: 09:15:46
Plant: Vermont Yankee
Unit. CHECWORKS FAC Version 1.OF (Build 52)
DB Name: VY

FAC Database: Plant Period Report
***************************************

I
U

T-.-:~*

-E:

Period Name Period Period Period
Start Date End Date Type

Water
Treatment

Name

Power Operating Period Notes
Level' Hours

(%)

Cycle 1
45.09 EFP Days
RFO 1
Cycle 1A
128.59 EFP Days
RFO 1A
Cycle 2
225.85 EFP Days
RFO 2
Cycle 3
193.52 EFP Days
RFO 3
Cycle 3A
250.34 EFP Days
RFO 3A
Cycle 4
343;07 EFP Days
RFO 4
Cycle 5
277.09 EFP Days
RFO 5
Cycle 6
137.09 EF? Days
RFO 6
Cycle 6A
155.61 EFP Days
RFO 6A
Cycle 7
298.91 EFP Days
RFO 7
Cycle 8
275.61 EFP Days
RFO 8
Cycle 9
416.39 EFP Days
RFO 9
Cycle 10
341..71 EFP Days
RFO 10
Cycle 11
366.61 EFP Days
RFO 11
Cycle 12
379.87 EFP Days
RFO 12
Cycle 13
455.31 EFP Days
RFO 13
Cycle 14
484.94 EFP Days
RFO 14
Cycle 15
470.70 EFP Days
RFO 15
Cycle 16
473.31 EFP Days
RFO 16
Cycle 17
479.66 EFP Days
RFO 17
Cycle 18
RFO 18
Cycle 19
RFO 19
Cycle 20
RFO 20
CYCLE 21
RFO 21
CYCLE22
RF022A
CYCLE 22B
RFO 23
CYCLE 23
RFO 24
CYCLE 24
RFO 25
CYCLE 25
RFO 26
CYCLE 26
RFO 27
CYCLE 27
RFO 28
CYCLE 28
RFO 29
CYCLE 29

09-20-1972 01-17-1973 Operating Normal 30 ppb 100.00 1082.2 Memo VY96-035.RPG Dated 5/2/9f

01-18-1973
03-01-1973

09-30-1973
11-18-1973

10-13-1974
12-12-1974

08-08-1975
08-25-1975

06-20-1976
08-07-1976

08-21-1977
10-05-1977

09-17-1978
10-10-1978

03-18-1979
04-03-1979

09-23-1979
11-03-1979

09-28-1980
12-23-1980

10-17-1981
12-01-1981

03-06-1983
06-17-1983

06-16-1984
08-06-1984

09-21-1985
07-02-1986

08-08-1987
10-02-1987

02-12-1989
04-08-1989

09-01-1990
10-14-1990

03-07-1992
04-19-1992

08-28-1993
10-24-1993

03-18-1995
05-02-1995
09-07-1996
11-01-1996
03-21-1998
06-01-1998
10-30-1999
12-04-1999
04-28-2001
05-19-2001
05-12-2002
05-21-2002
10-06-2002
11-01-2002
04-03-2004
05-04-2004
10-08-2005
11-03-2005
03-10-2007
04-05-2007
10-25-2008
11-20-2008
03-20-2010
04-15-2010
10-08-2011
11-03-2011

02-28-1973
09-29-1973

11-17-1973
10-12-1974

12-11-1974
08-07-1975

08-24-1975
06-19-1976

08-06-1976
08-20-1977

10-04-1977
09-16-1978

10-09-1978
03-17-1979

04-02-1979
09-22-1979

11-02-1979
09-27-1980

12-22-1980
10-16-1981

11-30-1981
03-05-1983

06-16-1983
06-15-1984

08-05-1984
09-20-1985

07-01-1986
08-07-1987

10-01-1987
02-11-1989

04-07-1989
08-31-1990

10-13-1990
03-06-1992

04-18-1992
08-27-1993

10-23-1993
03-17-1995

05-01-1995
09-06-1996
10-31-1996
03-20-1998
05-31-1998
10-29-1999
12-03-1999
04-27-2001
05-18-2001
05-11-2002
05-20-2002
10-05-2002
10-25-2002
04-02-2004
05-03-2004
10-07-2005
11-02-2005
03-09-2007
04-04-2007
10-24-2008
11-19-2008
03-19-2010
04-14-2010
10-07-2011
11-02-2011
04-03-2013

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating

Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating
Maintenance
Operating

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

Normal 30 ppb

35 ppb

45 ppb

Normal 30 ppb

35 ppb

35 ppb

Normal 30 ppb

35 ppb

35ppb NM-HWC

35ppb NM-HWC

35ppb NM-HWC

35ppb NM-HWC

35ppb NM-HWC

35ppb NM-HWC

35ppb NM-HWC

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

.100.00

100.00

100.00

100.00

100.00

100.00

100.00

3086.2

5420.4

4644.5

6008.2

8233.7

6650.2

3290.2

3734.6

7173.8

6614.6

9993.4

8201.0

8798.6

9116.9

10927.4

11638.6

11296.8

11359.4

11511.8

11570.0

11387.8

11878.2

12000.0

8300.0

3200.0

11500.0

11500.0

11500.0

11500.0

11500.0

11500.0

11500.0

Memo VY96-035.RPG Dated 5/2/9f
Memo VY96-035.RPG Dated 5/2/9(

Memo VY96-035.RPG Dated 5/2/9f
Memo VY96-035.RPG Dated 5/2/9f

Memo VY96-035.RPG Dated 5/2/9E
Memo VY96-035.RPG Dated 5/2/9f

Memo VY96-035.RPG Dated 5/2/9f
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9f
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9E
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9S
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9S
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9S
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/S9
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9E
Memo VY96-035.RPG Dated 5/2/9E

Memo VY96-035.RPG Dated 5/2/9C
Memo VY96-035.RPG Dated 5/2/9E

Memo VY96-035.RPG Dated 5/2/9S
Memo VY96-035.RPG Dated 5/2/9f

Memo VY96-035.RPG Dated 5/2/9C
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9C
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9C
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9S
Memo VY96-035.RPG Dated 5/2/9C

Memo VY96-035.RPG Dated 5/2/9f
Memo VY96-035.RPG Dated 5/2/9C

Memo VY96-035.RPG Dated 5/2/9E
Memo VY96-035.RPG Dated 5/2/9S

Memo VY96-035.RPG Dated 5/2/9S
Operating Hours taken from "N.

Operating hours taken from VYt

Operating hours taken from V.,

HRsestimated from VYAPF 0145.C

Actual run 22A VYAPF 0145.-.0

HRS estimated from VYAPF 0145.
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Company: Vermont Yankee Nuclear Power Corporation Report Date: 16-OCT-2006 Time: 15:01:36Plant: Vermont Yankee
Unit: 

CHECWORKS FAC Version 1.0F, (Build 52)DB Name: VY

* FAC Database: Steam Cycle Report

Description • ' " Flow Rate Quality Enthalpy Temp; Pressure Vent.. . .•Rate
(Mlbmlhr) M(% (Btu/lb) .(F) (psia) M%)

===>Power Level (9s) 100.00

Feed Water Heater 1. 
---- - .-1-• --. '-...-- 0.50

-- - - - -- - - -- - - - - - - --- -- - -- - --- -- - -- - -- - -- -I- . .---- 
- - -.. . . . -. . ..-- --:-----.. .----- ---- - . . .:• . . . . .. . . . . . . .Feed.Watar Heater 2. --- ---- .. :327.70 . ----- 0.50

Feed Water Heater 3 .---- --- 294.70 -... - 0.50I Fe W.Wter130 
---- 0.16

Fee r Heater 4 - ---- - . 229.00 ---- 0.20
Feed Water Heater 5 ---- 163.10 .... 0.16Moisture Separator-I 0.7124 0.000 352.900 0.00 193.40

HP Extraction Steam.Linel 0.3853 0,000 1094.900 0.00, 203.40
LP Extraction Steam Linel 0.1545 0.000 1157.200 0.00 112.80 ----

- - -------------------------------------------------.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .LP"Extraction Steam Line2 0.3766 . 0.000 1114.500, ' 0.00 70.30. ... .- ---,- --.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
LP Extraction Steam Line3 0.3714 0.000 9930600 ., 0.00 23.60
LP.Extraction SteamLine4 0.3265 0.000 722.000.. o.'00 . 6.05 ------ --' -- ----_ --_ -. .- -. .- -.- -. .- -. .- -.- -. .- -. .-.---. .- -.- -. .- -. .-. .- -. .- -. - -.. . . -_ 5 -.. . . . . . . . . . . . . . . . . . . .

I ... 2

.I .•

I

I/=, .

i i
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Comparison of Wear Predictions

FDW06 2 Pls to' Hdr. LCF = 0.175

a)
0

180

Measured Wear (mils)
+ Current Component

\r7



Af Thickness Predictions

LCF = 0.175

Comparison

FDW06 2 Pls to Hdr.

200 400 600 800 1000

Measured Thickness (mils)
* Current Component



Company: Vermsnt "iar.)'ee Nuclear Power corporation Report Date; 28-SEP-2006 Time: 08;17:42
P'lnt: VermT;,t Yankee Analysis Date: 28-SEP-2006 Time: 08:08:51
O Vnit: CHECWORKS FAC Version l.OF (Build 52)

E0 N(ame: 'Y

Wear Rate Analysis: Combined Summary Report ..........

Ran Name: FDW06 2 Pis to Hdr.
Ending Period: CYCLE 2S
To.tal Plant Operatinig Hours: 241618 Duty Factor (Global): 1.000
ý,fa Data upriofn: Ignore NFA Exclude Measure Wear: No
Line Correcri.,n Factor: 0.175

Average Current Component Predict[l} Total Lifetime In-Service Cmp. In-Service Crp. Time(hrs)
Component Geom. Wear Rate Wear Rate -------- Thickness (in) ------- Time to Tc-it (hrs] Wear (mils) Wear (mils) Tmeas.Method.Time Last

Name Code (mils/year) (mils/year) Init. Prd. (1i Thoop Tcrit Non-Insp. Insp. Prd.,21 Meas. Prd.(21 Meas. (in)l4 [(31 (hrs((4[ Inspected

z==>GrC.uped by Line: 001-16*-FDW-01, No Sorting.

OUTLET P-i-IA
FDOIRDp01 (LIE)
FDOIRDOI S,'E)
FDO]EL01
FD0iTE05 (l,'S)
FD01TE05)D, S)
FD01SP0 I
FDO0IELO2
FD01SI'02 US
FD~0lP02 DS
ED6IEL03
FDOIUPO3 US
FDOIPO3 DS
FD01EL04
Fr015SP04 US
FD015P04 DS
FD01E[,O5

FD01SI'05 US
FDOJSP05 DS

31
18
18

4
Is
15
58

4
54
54

2
52

52

2
52
5:1

1.524
3.370
4.213
4.157
3.370
3.370
2.471
4.157
3.595
3.595
4.157
2.808
2. FOR
4.157
2.808
2.808
4. 157
2.808
2.808

5.712
2.559
3.199
3.156
2.559
2.559
1.876
3.156
2.729
2.729
3.156
2.132
2.132
3.156
2.132
2.132
3.156
2.132
2.132

===>Groupled by Line: 003-16'-FDW-03. No Sorting.

C'JTLFT P-I-IC
FDO3RDOI L/E)
FDO3RDOI(S/E)
FO03ELO1
FDO3TE)l (U'S)
FDOOTEO (D0.S)
FD03SPIl
FD03EL.02
FT03SF02 U.;
FP70i5602 DS
FD0MELO0
FD03S1501
FDOIEL04
FD03SP04 13S
FD03(,L04 DS
FF:O3EL05
F603SP05
FD03EL06
FD03SP06
FO03EL07
ýDOISP07 US
)LO03SiP07 DS

31
18
18
4

15
15
58

4
54
54

1
51

4
54
54

2
52

4
54

7.524
3.370
4.213
4.157
3.370
3.370
" .471
4.157
3.595
3.595
3.707
2.471
4.157
3.595
3.595
4.157
2.808
4.157
3.595
4.157
2.808
2,808

5.712
2.559
3.199
3.156
2.559
2.559
1.876
3.156
2,729
2.729
2,814
1,876
3.156
2.729
2.729
3.156
2.132
3.356
2.729
3.156
2.132
2.132

1.000 0.792 0.769 0.769
1.219 1.024 0.964 0.964
1.000 0.898 0.769 0.769
1.219 1.066 0.964 0.964
1.219 1.107 0.964 0.964
1.219 1.003 0:964 0.964
1.219 1*151 0.964 0.964
1.219 1.111 0.964 07964
1.219 1,096 0.964 0*964
1.219 1.104 0.964 0.964
1.219 1.509 0.964 0.964
1.219 1.057 0.964 0.964
1.219 1.142 0.964 0.964
1.219 1.102 0.964 0.964
1.219 1.059 0.964 0.964
1.219 1.142 0.964 0.964
1.219 1.104 0.964 0.964
1.219 1.142 0.964 0.964
1.219 1.164 0.964 0.964

1.000 0.879 0.769 0.769
1.219 1.040 0.964 0.964
1.000 0.969 0.769 0.769
1.219 1.204 0.964 0.964
1.219 1.054 0.964 0.964
1.219 1.071 0,964 0.964
1.219 1.068 0,964 0.964
1.219 1,115 0.964 - 0.964
1.219 1.063 0.964 0.964
1.219 1.061 0.964 0.964
1,219 1.432 0.964 0.964
1.219 1.166 0.964 0.964
1,219 1.405 0.964 0.964
1.219 1.052 0.964 0.964
1.219 1.057 0.964 0.964
1.219 1.234 0.964 0.964
1.219 1.051 0,964 0.964
1.219 1.441 0.964 0.964
1.219 0.972 0.964 0.964
1.219 1.511 0.964 0.964
1.219 1.153 0.964 0.964
1.219 1.042 0.964 0.964

36668
204792
353382

870091

422044

1511508

727489

727489
388327
727489
819621

418812

1516165

319761

281065 106.4 79.0 106.4
488964 86.2 122.0 86.2
132893 86.2 133.0 86.2

-- - ---- --- ---.
407759 88.0 88.0 88.0

449132 83.5 74.0 63.5

379381 65.3 48.0 65.3

381002 106..4 19.0 106.4
390040 71,9 14.0 71.9

168617
258140
549800
663927
306073
364277
483714

317199
310375

1454905
943185

1222802
282223
297940
749159
356452

1323795
25109

774123

--- 1.000 -- 0
:-- 1.031 MT 218618
--- 0.906 MT .218618

79.0 1.074 1T 21"8618
122.0 1.114 MT 218618
133.0 1.010 MT 218618

--- 1.219 -- 0
88.0 1.138 1 MT 171740

- 1.119 MT 171740
74.0 1.120 GW 195618

--- 1.527 MT 195618
48.0 1.069 MT 195618

1.219 -- 0
19.0 1.110 MT 218618
14.0 1.065 MT 218618
--- 1.219 -- 0

1.219 -- 0
1.219 ~- 0

--- 1.204 MT 102975

112.0 0.919 MT 183618
96.0 1.058 MT 163618

139.0 0.992 MT 183618
103.0 1.226- MT 183618

37.Q 1.072 GW 183618
52.0 1.089 MT 183618

146.0 1.073 GW 218618
1-- :.'152 MT 148782

118.0 1.095 GW 148782
109.0 1.107 MT 114614
38.0 1.448 MT 195618
82.0 1.198 MT 114614
91.0 1.423 MT 195618
33.0 1.068 MT 195618

130.) 1.089 MT 148782
48.0 1.271 MT 148782
33.0 1.076 MT 148782
96.0 1.478 MT 148782

144.0 1.004 MT 148782
--- 1.533 MT 183618

69.0 1.168 GW 183618
--- 1.074 MT 125911

218618
218618
2186 16

171740

195616

195618

218616
218618

167.0
74.8
93.5
92.3
74 8
74.8
63.2

67.4
53.3
86.2
36.7
96.6
83.5
67.4
78.0
52.7
78.0
67.4

62.4

112.0 167.0
96.0 . 74.8

139.0 93.5
103.0 92.3
37.0 74.8
52.0 74.8

146.0 63.2

118.0 67.4
109.0 53.3
38.0 86.2
82.0 36./,
91.0 96.6
33.0 83.5

130.0 67.4
48.0 78.0
33.0 52.7
96.0 78.0

144.0 67.4

69.0 62.4

183618
183618
183618
183618
183618
183618
218618

148782
I14614
195618
114614
195618
195618
148782
148792
148762
148782
148782

183618

ljOt es :
[11 Pr8dir.ic.ns are based on last Tmeas to analysis ending period.
[2] Predictions are for the time of last inspection (last known meas. wear).
(3) GW = Tmea4 is minimum thickness from Band, Blanket or Area Method of greatest wear.

MT = Tmeas is component minimum thickness.
P1 = Tmeas i6 Tinit - predicted wear.
US Tmieas is user specified.

[4] If no Tmeaz has been determined from measured data, then Tmeas = Tinit and Time = current component installation time.T0 m.eaz is used to determine Predicted Thickness and Component Predicted Time to Tcrit.



-.rpaxiy: ":rmcnt Yankee N:clear Pvier Corporation R,Žport Date: 24-SEP-2006 Time: 08:17:38 f
Plant: Vermont Yankee Analysis Date: 28-SEP-2006 Time: 08:08:51
Unit: CHECWORKS FAC Version 1.OF (Build 52)
DB Name: VY

:::.Wear Rate Analysis; Wear Predictions Report

Run Name: FDW06 2 Pls to Hdr.
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
VRA Data Option: Ignore NFA Exclude Measure Wear: NoLine.C-orrection Factor: 0.175

Total Lifetime In-Service Cmp. In-Service.Cmp. In-Service Cmp. Incremental Time(hrs)
Component Wear (mils) Wear (mils) Tmeas,Method,Time Thickness(mils)[4] Wear(mils)(5] Last

Name Prd.[1) Meas. Prd.fl) Meas. (in)(3] [2) thrs)(3] Tp Tm PRWEAR Inspected
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

===>Grouped by Line: 001-16*-FDW-01, No Sorting.
FDOIEL01 106.4 79.0 106.4 79.0 1.074 MT 218618 1112.6 1074.0 8.3 218618

FD01TESIU/S) 86.2 122.0 86.2 122.0 1.114 MT 218618 1132.8 1114.0 6.7 218618
FD01TE05(D/S) 86.2 133.0 86.2 133.0 1.010 MT 218618 1132.8 1010.0 6.7 218618
FDOIEL02 88.0 88.0 88.0 88.0 1.138 MT 171740 1131.0 1138.0 26.6 171740
FDO1SP02 DS 83.5 74.0 83.5 74.0 1.120 GW 195618 1135.5 1120.0 15.6 195618
FDOISP03 US 65.3 48.0 65.3 48.0 1.069 MT 195618 1153.7 1069.0 12.2 195618
FDO1EL04 106.4 19.0 106.4 19.0 1.110 MT 218618 1112.6 1110.0 8.3 218618
FDOISP04 US 71.9 14.0 71.9 14.0 1.065 MT 218618 1147.1 1065.0 5.6 218618

===>Grouped by Line; 003-161-FDW-03, No Sorting.

OUTLET P-I-ic 167.0 112.0 167.0 112.0 0.919 MT 183618 833.0 919.0 40.5 183618.
FD03RDO1(L/E) 74.8 96.0 74.8 96.0 1.058 MT 183618 1144.2 1058,0 18.1 183618
FD03RD01(S/E) 93.5 139.0 93.5 139.0 0.992 MT 183618 906.5 992.0 22.7 183618
FD03EL01 92.3 103.0 92.3 103.0 1.226 MT 183618 1126.7 1226.0 22.4 183618
FD03TE01(U/S) 74.8 37.0 74;8 37.0 1.072 GW 183618 1144.2 1072.0 18.1 183618
FD03TE01ID/S) 74,8 52.0 74.8 52.0 1.089 MT 183618 1144.2 1089.0 18.1 183618
FD03SPO1 63.2 146.0 63.2 146.0 1.073 GW 21,8618 1155.8 1073.0 4.9 218618
FD03SP02 US 67.4 118.0 67.4 118.0 1.095 GW 148782 1151.6 1095.0 31.7 148782
FD03SP02 DS 53.3 109.0 53.3 109.0 1.107 MT 114614 1165,7 1107.0 45.8 114614
FD03EL03 86.2 38.0 86.2 38.0 1.448 MT 195618 1132.8 1448.0 16.1 195618
FD03SP03 36.7 82.0 36.7 82.0 1.198 MT 114614 1182.3 1198.0 31.5 114614
FD03EL04 96.6 91.0 96.6 91.0 1.423 MT 195618 1122.4 1423.0 18.0 195618
FD03SP04 US 83.5 33.0 83.5 33.0 1.068 MT 195618 1135.5 1068.0 15.6 195618
FD03SP04 DS 67.4 130.0 67.4 130.0 1.089 MT 148782 1151.6 1089.0 31.7 148782
FD03EL05 78.0 48.0 78.0 48.0 1.271 MT 148782 1141.0 1271.0 36.7 148782
FD03SP05 52.7 33.0 52.7 33.0 1.076 MT 148782 1166;3 1076.0 24.8 148782
FD03EL06 78.0 96.0 78.0 96.0 1.478 MT 148782 1141.0 1478.0 36.7 148782
FD03SP06 67.4 144.0 67.4 144.0 1.004 MT 148782 1151.6 1004.0 31.7 148782FD03SPO7 US 62.4 69.0 62.4 69.0 1.168 GW 183618 1156.6 1168.0 15.1 183618

Notes:
(1) Predictions are for the time of last inspection (last known meas. wear).
(2] GW = Tmeas is minimum thickness from Band, Blanket or Area Method of greatest wear.

MT = Tmeas is component minimum thickness.
PW = Tmeas is Tinit - predicted wear.

US = Tmeas is user specified.
[3] If no Tmeas has been determined from measured data, then Tmeas Tinit and Time = current component installation time.

Tmeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.
(4) These two values are used for thickness plot.

Tp = Predicted thickness at Tmeas.
Tm = Last measured thickness (Tmeas).

[5) PRWEAR Incremental wear from last Tmeas time to analysis ending period. g

I
I

I



C,-:pany: Vermnt Yartke.ý :Juc..arPtwer Corporation 5.port Date: -:P-2O,6 Time: 09:87:33
Plant: Vermont Yankee Analysia Date: 28-SEP-2006 Time: 08:08:51
Unit. 'CHECWORKS FAC Version 1.0F (5,ild 52)
DB Mame: VY

Wear Rate Analysis: Ccmbined Rankings for Inspection

Run Name: FDWO6 2 Pis to Hdr.
Ending Period; CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Globall: 1,000
WRA Data Option: Ignore NFA Exclude MeasurelWelir: No
Line Correction Factor: 0.175

Component Predicted
Component Geometry Average Wear Rate Time to Tcrit (hrs)

Name Code (mils/year) Non-Inspected Inspected
................................................................................
FD03EL03 11 3.707 ------ 1454905
FD03EL04 4 4.157 ------ 1222802
FD01RD01(SIE) 18 4.213 353382
FD01SP02 US 54 3.595 422044
OUTLET P-I-IC 31 7.524 168617
OUTLET P-I-IA 31 7.524 36668
FD03SP06 54 3.595 ------ 25109
FD03RDO1(S/E) 18 4.213 ------ 549800
FD01TE05(D/S) 15 3.370 ....... 132893
FDO1EL01 4 4.157 281065
FDO1RDO1(L/EV 18 3.370 204792 -
FDO1EL03 2 4.157 1511508
FD03RD01(L/E) is 3.370 258140
FD03EL02 4 4.:157 418812 -
FD01EL02 4 4.157 407759
FD03SP04 US 54 3.595 ------ 282223
FD03EL07 2 4.157 1516165
FD03SP04 DS 54 3.595 297940
FD03EL05 2 4.157 749159,.
FD03TE01(U/S) 15 3.370 306073k
FD03EL01 4 4.157 ------ 663927
FD03SP02 DS 54 3.595 ------ 310375
FD03SP02 US 54 3.595 317199
FDOIEL05 2 4.157 388327
FD03SP07 DS 52 2.808 319761
FDDlEL04 2 4.157 381002
FD03EL06 4 4.157 ------ 1323795
FD03SP05 52 2.808 - ------ 356452
FD03TE01(D/S) 15 3.370 364277
FDO1SP03 US 52 2.808 ------ 379381
FDO1SP02 DS ,,. 54 3.595 ------ 449132
FDD1SP04 US 52 2.808 390040
FD01TE05(U/S) 15 3.370 488964
FD03SP01 58 2.471 483714
FDOISP04 DS 52 2.808 727489
FDOISPOS US 52 2.808 727489
FDO1SP03 DS 52 2.808 727489
FD03SP07 US 52 2.808 774123
FDO1SP05 DS 52 2.808 819621 -
FDOISPOI 58 2.471 870091
FD03SP03 51 2.471 943185



Company: Vermont Yankee IJuclear Pow-r Corporation Report Date: 28-SEP-2006 rime: 0•:17:2( 5
Plant: Vermont Yankee Analysis Date: 28-SEP-2006 Time: 08:08:51
Unit: CHECWORKS FAC Version 1.0F (Build 52)
DB Name: V'Y

'Wear Rate Analysis: Thickness/Service Time Report I
Run Name: FDV106 2 Pls to Hdr.
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
,1RA Data Option: Ignore NFA Exclude Measure Wear: NoLine Correction Factor: 0.175

Component Predicted[l] Component Actual
Component ----- Thickness (in) Time to Tcrit (hrsl Service Time

Name Init. Prd.[l] Thoop Tcrit Non-Inspected Inspected (hrs)
---- . . .- --. . -. ----- .- ----. . . . . . . . . . . . . . . . . . . . . . . .

=ý=>Grouped by Line: 001-16*-FDW-01, No Sorting.

OUTLET P-I-lA 1.000 0.792 0.969 0.769 36668 241618
FDO1RDO1I(L/E) 1.219 1.024 0.964 0.964 204792 241618
FD01RDO1(S/E) 1.000 0.898 0.769 0.769 353382 241618
FD0lEL0l 1.219 1.066 0.964 0.964 281065 241618
FD01TE05(U/S) 1.219 1.107 0.964 0.964 488964 .241618
FDO1TE05(D/S) 1.219 1.003 0.964 0.964 132893 241618
FDO1SP01 1.219 1.151 0.964 0.964 870091 241618
FDO1ELO2 1.219 1.111 0.964 0.964 407759 241618
FDO1SP02 US 1.219 1.096 0.964 0.964 422044 241618
FDO1SP02 DS 1.219 1.104 0.964 0.964 449132 241618
FDO1EL03 1.219 1.509 0.964 0.964 1511508 241618
FDO1SP03 US 1.219 1.057 0.964 0.964 379381 241618
FD01SP03 DS 1.219 1.142 0.964 0.964 727489 241618
FDOlEL04 1.219 1.102 0.964 0.964 381002 241618
FDOISP04 US 1.219 1.059 0.964 0.964 390040 241618
FDOlSP04 DS 1.219 1.142 0.964 0.964 727489 241618
FDO1EL05 1.219 1.104 0.964 0.964 388327 241618
FDO1SP05 US 1.219 1.142 0.964 0.964 727489 241618
FD01SPOS DS 1.219 1.164 0.964 0.964 819621 241618 I
===>Grouped by Line: 003-16*-FDW-03, No Sorting.

OUTLET P--1C 1.000 0.879 0.769 0.769 ------ 168617 241618
FD03RD01(L/E) 1.219 1.040 0.964 0.964 258140 241618
FD03RD01(S/E) 1.000 0.969 0,769 0.769 549800 241618
FD03ELO1 1.219 1.204 0.964 0.964 663927 241618
FD03TEO1)U/S) 1.219 1.054 0.964 0.964 ------ 306073 241618 U
FD03TEO1(DIS) 1.219 1.071 0.964 0.964 364277 241618
FD03SPO1 1.219 1.068 0.964 0.964 483714 241618
FD03EL02 1.219 1.115 0.964 0.964 418812 241618
FD03SP02 US 1.219 1.063 0.964 0.964 317199 241618
FD03SP02 DS 1.219 1.061 0.964 0.964 310375 241618
FDO3EL03 1.219 1.432 0.964 0.964 -1454905 241618 I
FD03SP03 1.219 1.166 0.964 0.964 943185 241618
FD03EL04 1.219 1.405 0.964 0.964 ------ 1222802 241618
FD03SP04 US 1.219 1.052 0.964 0.964 282223 241618
FD03SP04 DS 1.219 1.057 0.964 0.964 297940 241618
FD03EL05 1.219 1.234 0.964 0.964 749159 241618
FD03SP05 1.219 1.051 0.964 0.964 356452 241618 t
FD03EL06 1.219 1.441 0.964 0.964 1323795 241618
FD03SP06 1.219 0.972 0.964 0.964 25109 241618
FDO3EL07 1.219 1.511 0.964 0.964 1516165 241618
FD03SP07 US 1.219 1.153 0.964 0.964 774123 241618
PD03SP07 DS 1.219 1.042 0.964 0.964 319761 ------ 241618

Note:
[1] Predictions are based on last Tmeas to analysis ending period.

I
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Company: Vermont Yankee Nccl.ar Power Corporation Report Date: 28-SEP-2006 'Time: 08:17:24
Plant: Vermont Yankee Analysis Date: 28-SEP-2006 Time: 08:08:51.
Unit: CNECWORKS FAC Version l.OF [Build 52)
DB Name: VY

Wear Rate Analysis: £nspection History Report

Run Name: FDW06 2 P1s to Hdr.
Ending Period: CYCLE 25
Total Plant Operating Hours; 241618 Duty Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude. Measure Wear: No
Line Correction Factor: 0.175

----- Material --------- Time (hrs) Measured
Component Geom. Cr. Cu. Mo. Sigma Last Analysis Wear

Name Code No. M%) (V) (%) (psi) Inspected Replaced Option (mils)

=->Grouped by Line: 001-16"-FDW-01, No Sorting.

OUTLET P-l-1A 31 5 0.00 0.00 0.00 15000
FD0lRD01(L,'E) 18 21 0.00 0.00 0.00 15000 ----- Excl LCF ---
FDOlRDOI(S/E) 18 21 0.00 0.00 0.00 15000 ----- Excl LCF ---
FDO0ELOI 4 21 0.00 0.00 0.00 15000 218618 79
FDO1TE05(U/S) 15 5 0.00 0.00 0.00 15000 218618 121
FDO1TE05(D/S) 15 5 0.00 0.00 0.00 15000 218618 133
FD01SPO1 58 5 0.00 0.00 0.00 15000 ---
FDO1EL02 4 21 0.00 0.00 0.00 15000 171740 88
FDOISP02 US 54 5 0.00 0.00 0.00 15000 ----- Excl LCF ---
FDOISP02 DS 54 5 0.00 0.00 0.00 15000 195618 73
FDO1EL03 2 21 0.00 '0.00 0.00 15000 ----- Excl LCF ---
FDO1SP03 US 52 5 0.00 0,00 0.00 15000 195618 48
FDOISP03 DS 52 5 0.00 0.00 0.00 15000 ---
FDO1EL04 2 21 0.00 :0.00 0.00 15000. 218618 19
FDOISPO4 US 52 5 0.00 0.00 0.00 15000 218618 14
FDO1SP04 DS 52 5 0.00 0.00 0.00 15000 - ---
FDOlEL05 2 21 0.00 0.00 0.00 15000 ----
FDO1SPOS US 52 5 0.00 0.00 0.00 15000
FD01SP05 DS 52 5 0.00 0.00 0.00 15000 ---

=x=>Grouped by Line:'003-16-FDW-O3, No sorting.

OUTLET P-i-IC 31 5 0.00 0.00 0.00 15000 183618 - 112
FO03RDOI(L!Ej 18 21 0.00 0.00 0.00 15000 183618 96
FD03RD01(S/El 18 21 0.00 '0.00 0.00 15000 183618 139
FD03EL01 4 21 0.00 0.00 0.00 15000 183618 103
FO03TE1(U(Sj 15 5 0.00 0.00 0.00 15000 183618 37
FD03TEOI(D/S) 15 5 0.00 0.00 0.00 15000 183618 52
FD03SPOl 58 5 0.00 0.00 0.00 15000 218618 146
FO03EL02 4 21 0.00 0.00 0.00 15000 ---
FD03SP02 US 54 5 0.00 0.00 0.00 15000 148782 - 117
FD03SP02 DS 54 5 0.00 0.00 0.00 15000 114614 109
FD03EL03 1 21 0.00 0.00 0.00 15000 195618 ----- 38
FD03SP03 51 5 0.00 0.00 0.00 15000 114614 - 82
FD03EL04 4 21 0.00 0.00 0.00 15000 195618 91
FD03SP04 US 54 5 0.00 .0.00 0.00 15000 195618 33
FD03SP04 DS 54 5 0.00 0.00 0.00 15000 148782 129
FD03EL05 2 21 0.00 0.00 0.00 15000 148782 48
FD03SP05 52 5 0.00 .0.00 0.00 15000 148182 33
FD03EL06 4 21 0.00 0.00 0.00 15000 148782 96
FD03SP06 54 5 0.00 0.00 0*00 15000 148782 144
FD03EL07 2 21 0.00 0.00 0.00 15000 ........
FD03SP07 US 52 5 0.00 0.00 0.00 15000 183618 69
FD03SP07 DS 52 5 0.00 0.00 0.00 15000 ---



Company: ;vermont Yankee :Iuclear Power Corporation Report Date: 2R-'FP-2006 rime: 0$9:1h11
Plant: Vermont Yankee Analysis Date; 28-SEP-2006 Time: O:08:51
Unit: CHECWORKS FAC Version 1.OF 4Build 52)
DB Name: 'TI I

Wear Rate Analysis: Wear RatestInput Data Report

Run Name: FDW06 2 Pis to Ndr.
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Data Optiont Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.175

Average Current

Component Geom. Wear Rate Wear Rate Temp. Velocity Steam Diameter
Name Code imils/year) Imils/year) (F) (fts) Quality (in).............................................................................................

===>Grouped by Line: 001-16'-FDW-01, No Sorting.

OUTLET P-i-lA 31 7.524 5.712 296.9 24.599 0.000 12.750
FDO1RDO1(L/E) 18 3.370 2.559 296.9 15.456 0.000 16.000
FD01RD01(S/E) 18 4.213 3.199 296.9 24.599 0.000 12.750
FDO1EL01 4 4.157 3.156 296.9 15.456 0.000 16.000
FDO1TE05(U/S) 15 3.370 2.559 296.9 15.456 0.000 16.000
FDO1TE05(D/S) 15 3.370 2.559 296.9 15.456 0.000 16.000
FD01SPO1 58 2.471 1.876 296.9 15.456 0.000 16,000
FDO1EL02 4 4,157 3.156 296.9 15.456 0.000 16.000.
FDO1SP02 US 54 3.595 2.729 296.9 15.456 0.000 16.000
FDO1SP02 DS 54 3.595 2.729 296.9 15.456 0.000 16.000
FDOIEL03 2 4.157 3.156 296.9 15.456 0.000 16.000
FDOISP03 US 52 2.808 2.132 296.9 15.456 0.000 16.000
FDO1SP03 DS 52 2.808 2.132 296.9 15.456 0.000 16.000
FDO1EL04 2 4.157 3.156 296.9 15.456 0.000 16.000
FDO1SP04 US 52 2.808 2.132 296.9 15.456 0.000 16.000
FDO1SP04 DS 52 2.808 2.132 296.9 15.456 0.000 16.000
FD01EL05 2 4,157 3.156 296.9 15.456 0.000 16.000
FDO1SP05 US 52 2.808 2.132 296.9 15.456 0.000 16.000
FDO1SP05 DS 52 2.808 2.132 296.9 15.456 0.000 16.000

===>Grouped by Line: 003-16"-FDW-03, No Sorting.

OUTLET P-I-iC 31 7.524 5.712 296.9 24.599 0.000 12.750
FD03RD01(L/E) 18 3.370 2.559 296.9 15.456 0.000 16.000
FD03RD01(S/E) 18 4.213 3.199 296.9 24.599 0.000 12.750
FD03EL01 4 4.157 3.156 296.9 15.456 0.000 16.000 I
FD03TEO1U/S) 15 3.370 2.559 296.9 15.456 0.000 16.000
FD03TE01(D/S) 15 3.370 2.559 296.9 15.456 0.000 16.000
FD03SPO1 58 2.471 1.876 296.9 15.456 0.000 16.000
FD03EL02 4 4.157 3.156 296.9 15.456 0.000 16.000
FD03SP02 US 54 3.595 2.729 296.9 15.456 0.000 16.000
FD03SP02 DS 54 3.595 2.729 296.9 15.456 0.000 16.000 I
FD03EL03 1 3.707 2.814 296.9 15.456 0.000 16.000
FD03SP03 51 2.471 1.876 296.9 .15.456 0.000 16.000
FD03EL04 4 4.157 3.156 296.9 15.456 0.000 16.000
FD03SP04 US 54 3.595 2.729 296.9 15.456 0.000 16.000
FD03SP04 DS 54 3.595 2.729 296.9 15.456 0.000 16.000
FD03ELOS 2 4.157 3.156 296.9 .15.456 0.000 16.000
FD03SPO5 52 2.808 2.132 296.9 15.456 0.000 16.000
FD03EL06 4 4.157 3.156 296.9 15.456 0.000 16.000
FD03SP06 54 3,595 2.729 296.9 15.456 0.000 16.000
FD03EL07 2 4.157 3.156 296.9 15.456 0.000 16.000
FD03SP07US 52 2.808 2.132 296.9 15.456 0.000 16.000
FD03SP07 DS 52 2.808 2.132 296.9 15.456 0.000 16.000

Ii
I
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3 Cumulative % of Comp. Time to Tcrt
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Tpred/Tcrit Ratio Plot

FDW06 2 Pls to Hdr....
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Comparison of Wear Predictions
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Comparison of Wear Predictions
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Vcu:p.any: ','ermonil 'jnkee Nuclear Power Corporation Report Date: 27-SEP-2006 Time: 12:47:65
-aLit: Vermont Yankee Analysis Date: 2;-818-2006 Time: 12:40:33

Uliii : CHECWORKS FAC Version 1.OF (Build 52)
Db N..me: V,6

d1ear Rate A;Ialysis: Comblr.ed Summary Report

wu. Name-: FDW:jt )-(45 to Hdr
Ln:1:ing Peiod: i'YOE.E 25
To~l Plant operating Hours: 241618 Duty Factor (Global): 1.000
7;PA to[l Option: Ignore NFA Exclude Measure Wear: No
L.ne Corr,7ctiv., Factor : 0.170

Average Current Component Predict(l Total Lifetime In-Service Cmp. In-Service Cmp. Tjme(hrs}
Cc.xp•.nent Geom. Wear Rate Wear Rate -------- Thickness (in) ------- Time to Tcrit (hrs) Wear (mils) Wear (mils) TmeasMethod, Time Last

Name Code (mils,'year) (mils/year) Init. Prd.[1i Thoop Tcrit Non-Insp. Insp. Prd. (2) Heas. Prd. [21 leas. (in) (4) (3) (hrs) 14) Inspected
------------G- -- ---------- 0------------------------------ -----------

~==-Grouperl ny Line; 001-16'-FDW-01, No Sorting.

OUTLET P- I IA
FDO1 DU I (L E)
F0O1FD0I (S:E)
FUDIELOI
FL,0 lTEG5 (U!F)

FIu 1TL05 t1IS)
FID6 ! FE.O I

F[' I EL 02
FDCl SP02 US
FDO1 *102 DS
FU,,OI ELO 3
FP1,1ST'O) IL;

FOIOli503 1)07
FpD01 E1.04
FD810SV04 Us
FDS 1 SPK4 DS
E()OiEE,0b
FD3 1S S1, US
FD01S}907 Ds

.3 1
18
18
4

15
15
58

4
54
54

2
52
52
52
52

52
52

7.306
3.272
4.091
4.036
3 .Z72
3.272
2.400
4.036
3.491
3.491
4.036

2.727
4.036
2 ."727
2.727

4.036
2.727

,-727

5.547
2.484
3.106
3.064
2.484
2.484
1.822
3.064
2.650
2. 650
3.064
2.070
2.070
3.064
2.070
2.070
3.064
2.070
2.070

1.000
1.219
1.000
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219

0.798 0.769 0.769
1.024 0.964 0.964
0.898 0.769 0.769
1.066 0.964 0.964
1.107 0.964 0.964
1.003 0.964 0.964
1.153 0.964 0.964
1.1i2 0.964 0.964
1.097 0.964 0.964
1.105 0.964 0.964
1.509 0.964 0.964
1.057 0.964 0.964
1.144 0.964 0.964
1.102 0.964 0.964
1.060 0.964 0.964
1.144 0.964 0.964
1.108 0.964 0.964
1.144 0.964 0.964
1.165 0.964 0.964

===-Grouped by Lit.e: 003- 16"-FDW-03, No Sorting.

OUTLiET 1 1- -IC
FI'03H1D31 (.LEt)

FVOi.E01 (SYE)
FL-0 i EL 01
FE03TE01(U0/)

T13S P 0 1
FD03SP04 O-

0F6170902 US

FDO367L03

DO3SP05

11703EL,4?

F1703PUO4 US

FDo03'u 306
F[:03 ELO7
F003590' US
8D0351-07 05

31
18
18

4
15
15
51

4
54
54

51

4
54
$4

4
54

2
52
52

7.306
3.272
4.091
4.036
3.272
3.272
2.400
4.036
3.491
3.491
3.600
2.400
4,036
3,491
3.491
4.036

4.036
3.491
4.036
2.727
2.727

5.547
2.484
3.1063.064
2. 484
2.484

1.822
3.064
2.650
2.650
2.733
1.822
3.064
2.650
2.650
3.064
2.070
3.064
2.650
3.064
2. 070
2.070

1.000 0.880 0.769 0.769
1.219 1.040 0.964 0.964
1.000 0.970 0.769 0.769
1.219 1.204 0.964 0.964
1.219 1.054 0.964 0.964
1.219 1.071 0.964 0.964
1.219 1.068 0.964 0.964
1.219 1.116 0.964 0.964
1.219 1.064 0.964 0.964
1.219 1.062 0.964 0.964
1.219 1.432 0.964 0.964
1.219 1.167 0.964 0.964
1.219 1.405 0.964 0.964
1.219 1.053 0.964 0.964
1.219 1.058 0,964 0.964
1.219 1.235 0,964 0.964
1.219 1.052 0.964 0.964
1.219 1.442 0,964 0.964
1.219 0.9?3 0.964 0.964.
.1.219 1.511 0.964 0.964
1.219 1.153 0.964 0.964
1.219 1.043 0.964 0.964

1.000 0.830 0.769 0.769
1.219 1.019 0.964 0.964
1.000 1.044 0.769 0.769
1.219 1.179 0.964 0.964
1.219 1.079 0.964 0.964
1.219 0.979 0.964 0.964
1.219 1.153 0.964 0.964
1.219 1.102 0.964: 0.964
1.219 1.046 0.964'. 0.964

1 Ila I Air 'n QCA A 044

47266
211594
364620

905575

436854

1558136

758714

758714
409425
758714
849006

434357

1563290

333198

613201

905575

290144
504251
137548

422143

464038

392205

393065
402373

175505
267702
568071
685605
317066
377008
498844

329709
324035

1499843
975741

1260810
292146
309875
774567
370134

1366361
28898

799092

96538
193964
776381

405523
52925

393996
270230
'A,,:'-'

103.3
83.7
83.7

85.4

81.1

63.4

103.3
69.8

162.2
72.7
90.8
89,6
72.7
72.7
61.4

65.5
51.8
83.7
35.6
93.8
81.1
65.5
75.7
51.2
75.7
65.5

60.5

162.2
72.7
90.8

61.4
61.4

89.6
73.5
C; 0;

79.0 103.3
122.0 83.7
133.0 83.7

88.0 85.4

74.0 81.1

48.0 63.4

19.0 103.3
14.0 69.8

112.0 162.2
96.0 72.7

139.0 90.8
103.0 89.6
37.0 72.7
52.0 72.7

146.0 61.4

118.0 65.5
109.0 51.8
38.0 83.7
82.0 35.6
91.0 93.8
33.0 81.1

130.0 65.5
48.0 75.7
33.0 51.2
96.0 75.7

144.0 65.5

69.0 60.5

199.0 162.2
10.0 72.7
8.0 90.8

12.0 61.4
12.0 61.4

132.0 89.6
39.0 77.5
'An A r~ 0

1.000 -- 0
1.031 mT 218616
0.906 MT 2,18618

79.0 1.074 MT 216618
.122.0 1.114 NT 218619
133.0 1.010 MT 218616

--- 1.219 -- 0
88.0 1.138 MT 171740
--- 1.119 bNT 171740

74.0 1.120 GW 195618
1.527 MT 195C18

48.0 1-069 NT 195618
--- 1.219 -- 0

19.0 1.110 MT Ž181P
14.0 1.065 NT 218618

1.219 -- 0
--- 1.219 -- 0
--- 1.219 -- 0
--- 1.204 MT 102975

112.0 0.919 NTr 183618
9b.0 1.058 MT 183618

139.0 0.992 NT 183618
103.0 1.226 NT 183C18
37.0 1.072 GW 183616
52.0 1.089 HT 183616

146.0 1.073 GW 218618
--- 1.152 MT 148782

118.0 1.095 GW 14A782
109.0 1.107 NT 114614
38.0 1.448 MT 195618
82.0 1.198 MT 114614
91.0 1.423 NT 195618
33.0 1.068 NT 195618

130.0 1.089 MT 148782
4810 1.271 MT 148712
33.0 1.076 MT 14F782
96.0 1.478 NT 146762

144.0 1.004 MT 148762
--- 1.533 MT 183619

69.0 1.168 GW 183618
--- 1.074 MT 125911

199.0 0.869 MT 183618
10.0 1.026 MT 216b18
8.0 1.052 NT 216618
--- 1.187 NT 218618

12.0 1.086 MT 218618
12.0 0.986 NT 218618
--- 1.219 -- 0

132.0 1.124 MT 183616
39.0. 1.065 mT 1836i8
in 71 1 ASrr WI' 11qo0:

118618
218618
218618

171740

195618

195618

198618

218618
163618
163618
163618

183618

218618

1487821146 14

195618
114614195618
171616

146782
148782
148782
146162

183618

183616

193618
383618

14%8' 8
145782

(83616
183616
1 -:5311

===>GroupeJ by Lille: 002:-16-FDW-02, No Sorting.

L.U1, L..ET P•-I "lb
F1:2P201 (L. Ei
PO00.38D01 (S,/6)
FP02)11,01

.rWu..rEOi (U. s)FDOl--TEG I (DJ S;)
F 020201(S(/C )

FD02EL0Z)
•D2 '2us

'Zra,, V, r., -, Ac

31
18
18

4
15

58

4
54

.306
3.272
4 .09i
4.036
3.272

*3.272

2.400
4.036
3.491
• .10

5.547
2.484
3.106
3.064
2.484
2.484
1.622
3.064
2,650
1 rls(

m m m m ~ m m m m ~ m ~



I. 'c.'Y :1 4. C,6 3.064 1.219 1.402 0.964 0.964 1252120 65.8 100.0 65.8 100.0 1.148 NT 125911 129911
Fr.32;Ef'L2 -3 . 52 2.727 2.070 1.219 1.060 0.964 0.964 --- 405128 44.4 7.0 44.4 7.0 1.091 MT 125911 125911

* 'DOS['u\ D, 5' 2.7"07 2.070 1.219 1.144 0.964 0.964 758714 ------ --- 1.219 -- 0
S r02E1."0 4 2 4.036 3.06'4 1.219 1.108 0.964 0.964 409425 ... ... ... . 1.219 -- 0-

.. us 5 2.727 2.070 1.219 1.144 0.964 0.964 758714 --- --- --- --- 1.219 -- 0
1'Dt.'0:04 IS 52 2.727 2.070 1.219 1.139 0.964 0.964 740592 53.7 100.0 53.7 100.0 1.161 GW 160352 160352
IF - 2 4.036 3.064 1.219 1.387 0.964 0.964 1208492 ... .. ". ..-- --- 1.419 MT 160352

f u2Si'S LIS-. S2 2.727 2A070 1.219 1.162 0.964 0.964 3-- ---- 817909 53.7 93.0 53.7 91.0 1.184 GW 160352 16035;

DO-p05 52 2.7:7 2.070 1.219 1,044 0.964 0.964--------------- 336284 51.2 95.0 51.2 95.0 1.068 PIT 148782 148782

It) 1'xedjcxions are based on last Tmees to analysis ending period.(2] Predicticns are for the time of last inspection (last known meas. wear) .
G OW = Teas is minimum thickness from Band, Blanket or Area Method of greatest wear.
MT = Treýas is comporznent minimum thickness.
P - Tmeas is Tirit - predicted wear.
US - Tmeas is usdr specified.

[41 It no 'hen=s has been determined from measured data, then Tmas - Tinit and Time r current component installation time.
Teas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.
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Cumpany: %;'Ctont Y.Akee :)uciear eower Cozporat-lun Report Date: 27-.;EP-2l96 Time: 12;44:47
Planti Vermont Yankee Analysis Cate: 27-SEP-2q06 Time: 12:40:33
Unit: CHECWORKS FAC Version !.OF !Build 52)DE Name:i 'r:

.. •ar Rate Analysis: Mear Predictions Report

Run Name: FDW06 3-Pls to Hdr
Ending Period: CYCLE 25
Total Plant iperating Hours: 241614 Duty Factor (Global): 1.000
','PA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.170

Component
Name

Total Lifetime In-Serqice Camp. In-seriice Cmp. In-Service Cmp.
Wear (mils) Wear Imils) Tmeas,Method,Time Thicknessimils)141

Prd.l] Meas. Prd. l1 Meas. (in){31 2). (hrs)(31 Tp Tm
.........................................................................

Incremental Time(hrs)
Near(mils) (5) Last

PRWEAR Inspected
........................

===>Grouped by Line: 001-161-FDW-01, No Sorting.

rD01EL01 103.3 79.0 103.3 7
FD01T305fU/S) R3.7 122.0 83.7 12
FD01TE05(D.'1) A3.7 133.0 A3.7 13
FDO1EL02 85.4 44.0 85.4 4
FDOISP02 DS 1.l 74.0 81.1 7
FDOISP03 US 63.4 48.0 63.4 4
FD01EL04 103.3 19,0 103.3 1
FD01SP04 US 69.4 14.0 69.8 1

z=z>Grouped by Line: 003-16*-FDW-03. No Sorting.

OUTLET P-I-iC 162.2 112.0 162.2 11
FD03RD01(L/E) 72,7 96,0 72.7 9
FD03RDO1(S/E) 90.8 139.0 90.8 13
FD03ELO1 49.6 103.0 89.6 10
FD03TEO1(UlS) 72.7 37.0 72.7 3
FD03TE01(D/S) 72.7 52.0 72.7 5
FD03SPO1 61.4 146.0 61.4 14
FDO3SP02 US 65.5 118.0 65.5 11
FD03SP02 DS 51.8 109.0 51.8 10
FD03EL03 83.7 38.0 83.7 3
FD03SP03 35.6 82.0 35.6 R
FD03EL04 93.4R 91.0 93.4 9
FD03SP04 US 81.1 33.0 41.1 3
FD03SP04 DS 65.5 130.0 65.5 13
FD03EL05 75.7 48.0 75.7 4
FD03SP05 51.2 33.0 51.2 3
FD03EL06 75.7 96.0 75.7 9
FD03SP06 65.5 144.0 65.5 14
FD03SP07 US 60.5 69.0 60.5 6

=z7>Grouped by Line: 002-16'-FDW-02, No Sorting.

OUTLET P-I-IB 162.2 199.0 162.2 19
FD02RD01(L/E) 72.7 10.0 72.7, 1
FD02RD01(S/E) 90.8 8.0 90.8
FD02TE01(U/S) 61.4 12.0 61.4 1
FD02TE01MD/S) 61.4 12.0 61.4 1
FD02EL02 89.6 132.0 89.6 13
FD02SP02 US 77.5 39.0 77.5 3
FD02SP02 DS S6.9 30.0 56.9 3
FD02EL03 65.0 100.0 65.8 10
FD02S503 US 44.4 7.0 44.4
FD02SP04 DS 53.7 100.0 53.7 10
FD02SP05 US 53.7 93.0 53.7 9
FD02SP05 DS 51.2 95.0 51.2 9

9.0
2.0
3.0
4.0
4.0
8.0
9.0
4.0

2.0
'6.0
9.0
3.0
7.0
2.0
6.0

.8.0
:9.0
8.0
2.0
'1.0
.3.0
0.0
R4.0
33.0
6.0
4.0
9.0

:9.0
.0.0
8.0
.2.0
.2.0
2.0
9.0

30.0
(0.0
7.0
0.0
3.0

95.0

1.074
1.114
1.010
1.138
1.120
1.069
1.110
1.065

0.919
1.058
0.992
1.226
1.072
1.089
1.073
1.095
1.107
1.448
1.198
1.423
1.068
1.089
%1.271
1.076
1.478
1.004
1. 168

0.869
,1.026
1,052
1 086
0.986
L. 124
1.065
1.065
1. 444A
1.091
1.161
1.184
1.068

MT
MT
MT
MT
GW
MT
MT
MT

MT
MT
GT
MT
GW
MT
OW

MT
MT
MT
MT
MT
MT
MT
MT
MT
MT
GW

MT
MT
MT
MT
MT
MT
MT
MT
MT
MT
GW
GW
MT

214618
218618
218614
171740
195614
19561a
218618
218618

183618
183618
183618
183618
183618
183618
214618

148782
114614
195618
114614
195618
195618
148782
148782
1487R2
144742
144742

183618

183618
218618
218618
218618
218618
183618
183261
125911
125911
125911
160352
160352
140742

1115.7
1135.3
1135. 3
1133.6
1137.9
1155.6
'I115.7
1149.2

437.R
1146.3

909.2
1129.4
1146.3
1146.3
1157.6
1153.5
1167.2
1135.3
1143.4
1125.2
1137.9
1153.5.
1143.3
1167.A
1143.3
1153.5
1158.5

837.8
1146.3
909.2

1157.6
1157.6
1129.4
1141.5
1162.1
1153.2
1174.6
1165.3
1165.3
1167.8

1074.0
1114.0
1010.0
1134.0
1120.0
1069.0
1110.0
1065.0

919.0
1058.0

992.0
1226.0
1072.0
1089.0

.1073.0
1095.0
1107.0
1448.0
1198.0
1423.0
1068.0
1049.0
1271.0
1076.0
1478.0
1004.0
1168.0

869.0
1026.0
1052.0
1086.0
986.0

1124.0
1065.0
1065,0
1448.0
1091.0
1161.0
1144.0
1068.0

4.0
6.5
6.5

25.9
15.2
11.4

8.0
5.4

39.3
17.6
22.0
21.7
17.6
17.6

4.8
30.8
44.5
15.6
30.6
17.5
15.2
30.4
35.6
24.1
35.6
30.8
14.7

39.3
6.5
8.2
6.5
6.5

21.7
18.8
39.4
45.6
30.8
21.5
21.5
24.1

214618
218618
218618
171740
195618
195618
218618
218618

183618
183618
183618
183618
183618
183618
218618
144782
114614
195618
114614.
195618
195618
148782
148782
148782
148782
148782
183618

183618
183618
183618
148782
148782
183618
183618
125911
125911
125911
160352
160352
148782

Notes:
fi Predictions are for the time of last inspection (last known meas. wear).
(21 GW = Tmeas is minimum thickness from Band. Blanket or Area Method of greatest wear.

MT = Tmeas is component minimum thickness.
PW = Tmeas is Tinit - predicted wear.
US = Tmeas is user specified.

(3] if no Tmeas has been determined from measured data, then Tmeas = Tinit and Time = current
Tmeas is used to determir-e Predicted Thickness and Component Predicted Time to Tcrit.

,41 hesa two values are used for thickness plot.
Tp = Predicted thickness at Tmeas.

Tm = Last measured thickness (Tmeas}.
[51 PP.'EAR z Incremental wear from last Tmeas time to analysis ending period.

component installation time.



,.Thmrany: "7,• m~n "mnkee :uclear Frwer ,'.rporarifn Report rDOe: 27-:3EP-2006 Tima: 12:46:2R
Plant: Vermont Yankee Analysis Date: 27-5EP-2006 Time: 12:40:33
Unit: CHECWOPKS FAC Version 1.OF IBuild 521
Da Name: VY I

.,:ear rate Analysis: Combined Rankings for Inspection

Run Name: FrIWO6 3-Pis to Hdr
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
1WA Data Option: Ignore NFA Exclude Measure Wear: NoLine C~rrection Vactor: 0.176

Component Predicted
Ccmponent Geometry Average Wear Rate Time to Tcrit (hrs)

Name Code (mils~year) Non-Inspected Inspected
----- ------ -------.

FD03EL03 1 3.600 1499843
FD03ELO4 4 4.036 1260810
FD02RD0!(S,'E) i 4.091 77639i
FD02SP02 US 54 3.491 270230
OUTLET P-I-iC 33 7.306 175505
OUTLET P-I-lA 31 7.306 47266 3
FD63S8P96 54 3.491 ------ 28898
OUTLET P-i-lB 31 7.306 ------ 96538
FD02TE01ID/S) 15 3.272 ------ 52925
FD03RD01(S/E) 1i 4.091 568071
FDO1TE05(D/S} 15 3.272 137548
FDOIRDO1(S/E) 18 4.091 364620 -
FDO1ELO0 4 4.036 290144
FD02RDO1IL/E) 1i 3.272 ------ 193964
FD02SP02 DS 54 3.491 202067
FD02EL05 2 4.036 1208492
FDO1RD01IL/E) 1i 3.272 211594 ------
FD02EL04 2 4.036 409425 -
FD03RD01(LtE) 1i 3.272 267702
FDO1EL02 4 4.036 ------ 422143
FD03EL07 2 4.036 1563290
FD03EL05 2 4.036 ------ 774567
FD03SP04 US 54 3.491 ------ 292146
FDO1EL03 2 4.036 1558136 -

.FD03SP04 DS 54 3.491 ......- 309875
FD02ELO1 4 4.036 613201 ---..
FD03TEOI 1U/SI 15 3.272 ------ 317066
FDO3ELO1 4 4.036 685605
FD03SP02 0S 54 3.491 324035
FDOlEL05 2 4.036 409425 ------
FD03SP02 US 54 3.491 ------ 329709
FD02EL02 4 4.036 393996
FD03SP07 PS 52 2.727 333198
FD03EL02 4 4.036 434357
FD02SP05 DS 52 2.727 ------ 336284
FD03ELO6 4 4.036 1366361
FD02SL03 2 4.026 1252120
FD03SP05 52 2.727 370134
FDO1EL04 2 4.036 ------ 393065
FDO3TE01{D/S) 15 3.272 377008
FDO1SP03 US 52 2.727 ------ 392205
FDO1SP02 DS 54 3.491 464038 3
FDOISP04 US 52 2.727 ------ 402373
FDO1SP02 US 54 3.491 436854
FD02SP03 US 52 2.727 ------ 405128
FD02TE01(U/S) 15 3.272 405523
FD03SPO1 58 2.400 ------ 498844
FDO1TE05iU/S) 15 3.272 504251 U
FD02SP04 DS 52 2.727 740592
FDO1SP05 US 52 2.727 758714
FD02SP04 US 52 2.727 758714 ------
FDOISP03 DS 52 2.727 758714 ------
FDO1SP04 DS 52 2.727 758714 ------
FD02SP03 DS 52 2.727 758714 -
FD03SP07 US 52 2.727 799092
FDOISP05 DS 52 2.727 849006
FO02SP05 US 52 2.727 -37909
FDOIsPO0 5R 2.400 905575 ------
FD02SPOI 58 2.400 905575

i

FDO3SPO3 51 2.400 975741

U
U
I
.5

,iq i



'C.mpany: ",!rm-ýnt Yankee fuclear Z'nwer C.-rporatirn R.port Date: 27-S.EP-2006 nimn 12:45:J5
Plant: Vaermnt Yankee Analysis Date: 27-SEP-2006 Time: 12:40:13
Unit: CHECVIOPKS FAC Version 1.-F (Build 52)
D8 Name: V1Y

Wear Rate Analysis: rhickness;'Serv'ce Time Report

Run Name: FDW06 3-Pls to Hdr
Endi:ng Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Data Option: ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.170

Component Predicted(l) Component Actual
Component Thickness (inJ ----- Time to Tcrit (hrs; Service Time

Name Init. Prd.fl1) Thoop Tcrit Non-Inspected Inspected 1hrs)

z==>Grouped by Line; 001-16"-FDW-01, No Sorting.

OUTLET P-1-lA 1.000 0.798 0.769 0.769 47266 241618
FD01RDCIIL/E) 1.219 1.024 0.964 0,964 211594 ------ 241618
FD01RD0I(S,'F) 1.000 0.898 0.769 0.769 364620 24L618
FDOIELO1 1.219 1.066 0.964 0.964 ------ 290144 241618
FDO1TEO5(U3S 1.219 1.107 0.964 0.964 504251 241618
FDOITE05iD/iS 1.219 1.003 0.964 0.964 137548 241618
FDO1SPOI 1,219 1.153 0.964 0.964 905575 ------ 241618
FDOIEL02 1.219 1.112 0.964 0.964 422143 241618
FDI1SP02 US 1.219 1.097 0.964 0.964 436854 ------ 241618
FD0ISP02 DS 1.219 1.105 0.964 0.964 464038 241618
FDO1EL03 1.219 1.509 0.964 0.964 1558136 ------ 241618
FD01SP03 US 1.219 1.057 0.964 0.964 ------ 392205 241618
FD01SP03 DS 1.219 1.144 0.964 0.964 758714 ------ 241618
FDO1EL04 1,219 1.102 0.964 0.964 393065 241618
FD01SP04 US 1,219 1.060 0.964 0.964 ------ 402373 241618
FD010SP4 DS 1,219 1.144 0.364 0.964 758714 ------ 241618
FDOlEL05 1.219 1.108 0.964 0.964 409425 ------ 241618
FD01SP05 US 1.219 1.144 0.964 0.964 758714 ------ 241618
FDOSP05 DS 1.219 1.165 0.964 0.964 849006 241618

=='>Grouped by Line: 003-16"-FDW-03, No Sorting.

OUTLET P-I-IC 1,000 0.880 0.769 0.769 175505 241618
FD03RD01(L/F) 1,219 1.040 0.964 0.964 ------ 267702 241618
FD03RDOI(SIE) 1,000 0.970 0.769 0.769 ------ 568071 241618
FD03ELO1 1.219 1.204 0.964 0.964 ------ 685605 241618
FD03TEO(U/S) 1.219 1.050 0.964 0.964 ------ 31706.6 241618
FD03TE013D/S) 1.219 1.071 0.964 0.964 -71008 241618
FD033P01 1.219 1.068 0.964 0.964 498844 241618
FD03EL02 1.219 1.116 0.964 0.964 424357 241618
FD03SP02 US 1,219 1.064 0. 964 0.964 329709 241618
FD03SP02 DS 1,219 1,062 0.964 0.964 ------ 324035 241618
FD03EL03 1,219 1.432 0.964 0.964 1499843 241618
FD03SP03 1.219 1.167 0.964 0.964 ------ 975741 241618
FD03EL04 1.219 1.405 0.964 0.964 1260810 241618FD03SP04 US 1.219 1.053 0.964 0.964 292146 241618FD03SP04 DS 1.219 1.058 0.964 0.964 309875 241618

FD03EL05 1.219 1.235 0.964 0.964 ------ 774567 241618
FD03505 1.219 1.052 0.964 0.964 ------ 370134 241618
FDO3EL06 1,219 1.442 0.964 0.964 1366361 241618
FD03SP06 1.219 0.973 0.964 0.964 ------ 28898 241618
FD03EL07 1.219 1.511 0.964 0.964 1563290 . ...-- 241618
F003SP07 US 1.219 1.153 0.964 0.964 ------ 799092 241618
FD03SP07 DS 1,219 1.043 0.964 0.964 333198 241618

zz=>Grouped by Line: 002-16'-FDW-02, No Sorting.

OUTLET P-1-IB 1,000 0.830 0.769 0.769 ------ 96538 241618
FD02RD01(L/E3 1.219 1.019 0.964 0.964 193964 241618
FD02RDO1(S/E) 1.000 1.044 0.769 0.769 776381 241618
FD02ELO1 1.219 1.179 0.964 0.964 613201 241618
FD02TEO1(U/S) 1.219 1.079 0.964 0.964 405523 241618
FDO2TEOI(DS) 1.219 0.979 0.964 '0.964 ------ 52925 241618
FDO2SPO1 1.219 1.153 0.964 0.964 905575 - - 241618
FD02EL02 1.219 1.102 0.964 0.964 ------ 393996 241618
FD02SP02 Us 1.219 1.046 0,964 0.964 "1.270230 241618
FD02SP02 DS 1.219 1,026 0.964 0.964 - 02067 241618
FD02EL03 1.219 1.402 0.964 0.964 ------ 1252120 2416183
FDO2SP03 US 1.219 1.060 0.964 0.964 ------ 405128 241618
FD02SP03 DS 1.219 1.144 0.964 0.964 158714 -41618
FD02ELO4 1.:19 liQa 0.364 0,964 409425 ------ 241618
FD02SP04 US 1.219 1,144 0.914 0.964 1581714 ------ 241618
FD02SP04 DS 1.219 !.139 0.964 0.964 ...... 740592 211618
Fl02EL05 1.219 1.389 0.964 0.964 08492-- 241618
FD02SP05 [IS 1.219 1.162 0.964 C.964 -- - A3790 241618
FD02SP05 DS 1.219 1.044 0.964 6.964 ------ 336284 241618
Note

-1 er,-li-tions are based on last T-keas to analysis ending period.

I
I



'company: Vermont Y'ankee Ntclear Power Corporation R.?onr)t Date: 27-SEP-2106 Tim,: 12:44:53
Plant: Vermont Yankee Analysis Date: 27-SEP-2006 Time: 12:40:33
Unit: CHECWORKS FAC Version 1.0F (Build 52)
DB Name: irl

"',ear Akate Analysis: Irrpection History Report

Fun Name: FDW0*6 3-815 -o Hdr
Ellding Period: CYCLE 15
Total Plant Operating Hours: 241618 Duty Vactor (Global): 1.000
VIRA Data Option: Ignore !IFA Exclude Measure Wear: No
Line Correction FaCtor; 0.170

-------- Material --------- Time (hrs) Measured
Component Geom. Cr. Cu. Mo. Sigma Last Analysis Wear

Name Code No. t%) (%) t%- psi) Inspected Replaced Option (mils)

===>Grouped by Line: 001-16"-FDW-01, No Sorting.

OUTLET P-I-IA
FDf,1RD01(L/E)
FD01RD01(S!E1
FD01EL01
FD01TE05(U/SM
F0lTE05(D/S
FDOISPO1
FD0IELO2
FD01SP02 US
FDO1SP02 DS
FDO1EL03
FD00SP03 US
FD01SP03 DS
FDO1EL04
FDOlSP04 US
FDO1SP04 DS
FDO0ELOS
FDO1SP05 US
FDO1SP05 DS

31
;8
2.8

4
is
15
58

4
54
54

2
52
52

2
52
52

2
5252

5
21
21
21

5
5
5

21
2
5

21
S
5

21
5
5

21
5
5

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00.
0.00
0.00
0.00
0.00
0.00
0.00

===>Grouped by Line: 003-16'-FOW-03, No Sorting.

OUTLET P-i-IC
FD03RDOI(L/E)
FD03RDOL(S/E)
FD03EL01
FDO3TEOI UýS)
FD03TE01{D/S)
FD03SPOI
FD03EL02
FD03SP02 US
FD03SP02 DS
FD03EL03
FD03SP03
FD03EL04
FD03SP04 US
FD03SP04 DS
FD03EL05
FD03SP05
FD03EL06
FD03SP06
F003EL07
FD03SP07 US
FD03SP07 DS

31
18
18

4
15
15
58
4

5454
1

51
4

5454
2

52
454
2

52
52

5
21
21
21

5
5
5

21
5
5

21
5

21
5
5

21
5

21
S

21
s
S

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
o.0o
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15000
15000
15000
15000
15000
15000
15000
1.5000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

15000
15000
15000
15000
15000
15000
15000
15000
15000
15100
15000
15000
15000
15000)
15000
150 0
15000
15000
15010

218618
219618
218618

171740

195618

195618

218618
218618

183618
183618
183618
183618
183 618
193618
218618

148782
114614
195618
114614
195618
195618
148782
148782
148782
148782
148782

183618

183618
183618
183618

148782
148782

;83618
183618
125911
125911
125911

1603S2

160,52
1487P2

-Excl LCF

----- Excl LCF

Excl LCF

79
121
133

R8

73

48

19
14

112
96

139
1'33

37
52

146

117
109

38
82
91
33

129
48
33
96

144

69

198
10

8

12
12

132
39
30

100

6

100

53
95

I
I
I
I
U
I
I
U
I
I
I
I===>Grouped by Line: 002-16"-FDW-02, No Sorting.

OUTLET P-I-lB
FD02RD01(L.'E)
FD02RD01(S/E)
FD02EL01
FDO2TE01(U/SI
FD02TEO1(D/S)
FDO2SPOI
FD02EL02
FD02SP02 US
FD0258P02 DS
FD02EL03
F002SP03 US
FD02SP03 OS
FD02EL04
8D025P04 US
FD02S?04 DS
FD025EL05
F8020805 U3
FD02SP05 DS

31
18
18

4
15
15
5S
4

54
54
52

52
52

52

52

52
52

25
21
21
21

5
5

21
5

21
5
5

21
5
S

5
5

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.0,0
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.130
0.00
0.00
,..00
0.00
0.00

0.00
0.00
0.00.
'3. 00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. GO
0. 00
0.00
0.00
'3.Q0
0.00

----- Excl LCF U
U
I
I
I
S

iV m



.,;r-pany : ,t .ont -4ýnkel N .uclear Power ,:r orartijvn pDar 0~te: 2'-SEP-2006 Tire: '>.:.Aý-•4
Plant: Vermont yaankee Analysis Cate: 27-O;ZP-2206 Time: 12:46:33
Unit: CH7W0RKS FAC Version 1.OF {Miild 52)

7B Nlame: ri,

Wear Rate Aniaynis: 'Near Fates'ilnput Data Report

Run Name: FDt'06 3-Pls tc Hdr
Ending P•iod: CYCLE 25
Total Painet )peratirg Hours: 241618 Duty Fa.:tor (Global): 1.000
.,8A Data Option: Zgnore NFA Exclude Measure Wear: No
Line Correction Factor: 0.1?0

Average Current
Component Goom. Wear Rate Wear Rate Temp. AVelocity Steam Diameter

Name Code (milalyear) tmils.year) (F) 'ft/s) Quality (in)

=•=2rouped by Line: 001-16'-FDW-01, No Scrting.

CUTLET P-i-1A 31 7.306 5.547 296.9 24,599 0.000 12750
FDO1RDO1L)E) 18 3 272 .2.494 296.9 !5.456 0:000 16 000
FDOIRDO•IMSE) 18 4.091 3.106 296.9 24.599 0.000 12.750
FDOlEL01 4 4.036 3.064 296.9 15.456 0.000 16.000
FD01TE05(U/S) 15 3.272 2.484 296.9 15.456 0.000 16.000
FDO1TEO5(DrS) 15 3.272 2,484 296.9 15.456 0.000 16.000
FDOISPO1 58 2.400 1.822 296.9 15.456 0.000 16.000
FDO1EL02 4 4.036 3.064 296.9 15.456 0.000 16..0000
FDO1SP02 US 54 3.491 2.650 296.9 15.456 0.000 16.000
FDO1SPC2 DS 54 3.491 2.650 296.9 15.456 0.000 16.000
FDO1ELO3 2 4.036 3.064 296.9 15.456 0.000 16.000
FD01SP03 US 52 2.727 2.070 296.9 15.456 0.000 16.000
FDO1SP03 DS 52 2,727 2.070 296.9 15.456 0.000 16.000
FDO1EL04 2 4.036 3.064 296.9 15.456 . 0.000 16,000
FDO1SP04 US 52 2.727 2.070 296.9 15.456 0.000 16.000
FDOSPO4 DS 52 2.127 2.010 296.9 15.456 0.000 16.000
FDO1EL05 2 4.036 3.064 296.9 15.456 0.000 16.000
FDO1SPO5,US 52 2.727 2.070 296.9 15.456 0.000 16.000
FDO1SP05 DS 52 2.727 2.070: 296.9 15.456 0.000 16.000

===>Grouped by Line: 003-I6'-FDW-03, No Sorting.,

OUTLET P-I-IC 31 7.306 5.54.7 296.9 24.599 0.000 12.750
FD03?D01(L/E) 18 3.272 2.484.. 296.9 15.456 0.000 16.000
FD03RDO1)SiE)-. i 4.091 3.106 296.9 24.599 0.000 12.750
FD03ELO1 4 4.036 3,064/ 296.9 15.456 0.000 16.000
FD03TE01(UiS) 15 3.272 2.4944 296.9 15.456 0.000 16,000
FD03TEOI(D/S) 15 3.272 2 484 4" 296.9 15.456 0.000 16.000
FD03SPO1 58 2.400 1. 822 296.9 15.456 0.000 16.000
FD03EL02 4 4.036 3.064 296.9 15.456 0.000 16.000
FD03SP02 US 54 3.491 2.650 296.9 15.456 0.000 16.000
FDO3SPO2 Dr 54 3.491 2.650 296.9 15.456 0.000 16.000
FDM3EL03 1 3.600 2.71-31 296.9 15.456 0.000 16.000
FD03SP03 51 2.400 1i822' 296.9 05.456 0.000 16.000
FD03ELO4 4 4.036 3.064 4 296.9 15.456 0.000 16.000
FD03SP04 US 54 3.491 2.650. 296.9 15.456 0.000 16.000
FD03SPO4 DS 54 3.491 2.650 296.9 15.456 0.000 16.000
FD03EL05 2 4.036 3.064 296.9 15.456 0.000 16.000
FD03SP05 52 2.727 2.0.70 296.9 15.456 0.000 16.000
FD03EL36 4 4.036 3.064 296.9 15.456 0.000 i6.000
FD03EPO6 54 3.491 2.650 296.9 15.456 0.000 16.000

FD03ELO7 2 4.036 3.064 296.9 15.456 0.000 16.000
FD03SP07 US 52 2.727 2 07?0 296.9 15'456 0.000 16.000
FD03SP07 DS 52 2.727 2.070: 296.9 15.456 0.000 16.000I ==>Grouped by Line: 002-16 -FDW-02, No Sorting.:

OUTLET P-1-1B 31 17;306 5 547 296.9 24.599 0.000 12.750
FD02RD01(LiE) 18 .3 .272., 2'. 44 296.9 15.456 0.000 16.000
FD02RD01(S/E) i1 4.091i 3:106 296.9 24.599 0.000 12.750
FD02ELOI 4 4, 036 3.064 296.9 15.456 0.000 16.000
FD02TEO1(U/S) 15 3.272' 2'484 . 296.9 15.456 0.000 16.000
FD02TEO1(D/S) 15 3.272 22484 -196.9 15.456 0.000 16.000
FDO2SPO1 54 2 ., 400 1.822 296.9 15.456 0.000 16.000
FD02EL02 4 4.036 3.064 296.9 11.456 0.000 16.000
m 0FDO2PO2 us 54 3.491 2.650 296.9 15.496 0.000 16.000
FD02SP02 DS 54 3.491 2.650 296.9 15.456. 0.000 i6.000
FDi.'0EL03 2 4.036 3.064 296.9 15.456 0.000 16.000
FD02503 ?S 52 2.-727 2.070 296.9 15.456 0.000 16.600
F992SP033 D' 52 2.727 2.070 216.9 15.456 . 0.0G0 L6.010
FZ02EL04 2 4.036 3.064 -96.9 15.456,. 0.000 16.000
S Fr0SSP-34 T"S 52 2.727 2.070 296.9 15.456 0.003 16.000
1D00323•4 vs 52 2.72' 2.070 296.9 15.456 0.000 16.010
FDO2EL05 2 4.036 3.]64 2',6.9 15.456 0.000 16.000
For,5805 T:3 52 2. 27 2.670 236.9 15.456 0.000 16.00
F 2L, '05 CS 52 2.727 2.070 216.9 15.456 0.000 16.000B

I
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Tpred/Tcrit Ratio Plot I
1^ FDW06 3-Pls to Hdr
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CumUlative % of Comp. Time to Tcrit
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Comparison of Wear Predictions

FDW 2006 Hdr to E2s CF 0.222
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Comparison of Thickness Predictions

FDW 2006 Hdr to E2s LCF = 0.
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"" -nmpany: Vermont Yanlke-%. Nuclear Power Corporation Report Date: 28-SEP-2006 Time: 10:33:51
(ICtA: '/earnt. Y'nkZ- Analysis Date: 28-SEP-2006 Time: 10:16:08
.U:,jI :. CHECWORKS FAC Version 1.0F (Build 521
FB N:ame: VY

• WRar Pete Analysis: Combined Summary Report

Pun :jam•.: FOY 3006 Hdr to E2s
il.Ing Per od: CYCLE 25
i-te1 l1c.at Operating Hours: 241618 Duty Factor (Global): 1.000
a,'.A 'tALd Option: Ignore NFA Exclude Measure Wear: No

1.le Cor'refCLio,, Factor: 0.222

Average Current Component Predict(l] Total Lifetime In-Service Cmp. tn-Service Cmp. Time(hrs)
:Tmpc-nent Geom. Wear Rate Wear Rate -------- Thickness (in) ------- Time to Tcrit (brs) Wear (mils) Wear Imils) Tmeas,IMethod,Time Last

lame Code (milslyear) (mils/year) Init. Prd.i] Thoop Tcrit Non-ansp. Insp. Prd.[2I Meas. Prd.121 Meas. (in)[4] (31 (hrs)(4] Inspected

-7:-Grouped by Line: 0,34-24"-i:LD4-01, Nc. Sorting.

FD&1TEt.: (U, S)
Fl:OIFEo b1 tD S)
FD0ITE01 (BR.)}

FDOI.SP06 US
ErD01St06 US

FDuITE02 (U.S)
FDOITEO2 (D.'S)
FOUl lI IO R. 8
P00151307 US
FD01 7.PG DS...
-.n1DC11Lu,,,

FDC(,15PI
FD31TE0j (U.'3)
FitOI LTEG,. (U'S).
F'D, I SP) 0 USq
Ff1150130 DISFIJI) 1511 0 OS

FE.ullE04 (U, SI
FI)1TEO4 (D:S)
FEr:IT 'rEU4 (BR.)
FDGIELv8
Fu0EiPl 1

I6'.
16

21

52.

5.3
15
15
65
65
12

12

4
54

5.135
3.440
4.642
1.678
1.67A
5.135
3:440

4.842
:.676

1.678
3.104
2.098
3.104
:ý. 685
2.51"7
2.517
1.678
1.678
5.135
3.440
4.842
3.104
2.6R5

3.898
2.612
3.676
1.274
1.274
3.898
2.612
3. 676
1.27 4
1.274
2.357
1. 592
2.357
2.038
1.911
1.911
1.274
1,274
3.898
2.612
3.676
2.357
2.038

:==zOroupcd by Lane: 005-18'-FDW-0o, No Sorting.

FD0?ELO I
PDO'SP01 US

PDO7SPul DS
1"7t2vip02 U

FDiOLSP5Ž US

Flu.-D02iL.'E)
E•Off"• l (S: L
Ptt.7RD03 (LiE).
Fr.0.8RD00I/E)
Ft0U7.qPj,3
FUOEXL04

8 7SF 04

F I S P C.,

FD• 0:

F00U af07

F'07 .ELO':

FI475108. v

FD0?SP0L9

FD07EL0"9FD07SFI0 US

7

4
54
54

2
52

7
7

18
1.11
68
52

4
54

9

5252

52-

51
4

54

2.937
3.932
4.547
3.932
3.932
4.547
3.072
3.072
4.547
4.301
7.568
3.686
6.622
3.072
4.547
3.072
4.547
3.932
1.582
4 .547
3.072
4 .547
.3.072
3 072
4.U55
2. 703
4.547
3.932

2.229
2.985
3.452
2.985
2.985
3.452
2.332
-. 332
3.452
3.265
5.746
2.799
5028

2.332
3.452
2.332
3.452
2 .9A5
1.201
3.452
2..332
3.452
2.332
2.332
3.079
2.052
3.452
2.985

1.812 1.912 1.447
1.812 2.039 1.447
1.219 1.085 0.964
1.812 1.552 1.447
1.812 1.480. 1.447
1.812 1.662 1.447
1.812 1;648 1.447
1.219 1.664 0.964
1.812 1.551 1.447
1.812 1.766 1.447
1.812- 1.726 1.447
1.812 1.754 1.447
1.812 1.726 1.447
1,812 1.738 1.447
1.812 1.743 1.447
1.812 1.743 1.447
1.812 1.766 1.447
1.812 1.526 1.447
1.812 2,750 1.447
1.812 2.714 1.447
1.219 1.085 0.964
1.812 1.890 1.447
1.812 1.543 1.447

1.912 1.601 1.447
1.375 1.241 1.085
1.375 1.192 1.085
1.375 1.210 1.085
1.375 1.237 1.085
1.375 1.292 1.085
1.375 1.201 1.085
1.375 1.134 1.085
1.375 1.312 1.085
1.375 1.235 1.085
0.844 0.709 0.648
1.375 1.207 1.085
0.844 0.731 0.648
1.375 1.218 1.085
1.375 1.289 1.085
1.375 1.194 1.085,
1.375 1.250 1.085.
1.375 1.267 1.085.
1.375 1.331 1.085
1.375 1.201 1.085
1.375 1.318 1.085
1.375 1.159 1.085
1.375 1.233 1.085
1.375 1.290 1.085
1[375 1,263 1.085,
1.375 1.232 1.085"
1.375 1.195 1.085
1.375 1.186 1.085

1.447
1.447
0.964
1.447
1.447
1.447
1.447
0.964
1.447
1.447.
1.447
1.447
1.447
1.447
1.447
1.447
1.447
1.447
1.447
1.447
0.964
1.447
1.447

1.447
1.085
1.065
1.085
1.085
1.085
1.085
1.085
1.o85
1.085
0.648
1.085
0.648
1.085
1.085.
1.085
1.085
1.085
1.085
1.086
1.085
1.085
1.085
1.085
1.085
1.085
1.085
1.085

1045746
1987315

288256
724603

483184
674066

1667572

2193656
1039532
1691273
1039532
1251687
1356350
1356350
2193656.

2928970
4251470
288256

1647550.

606823
475121

525658
434772
193485
575868-
402605

93498

417651
532638

1796562
293952

187362

770890
506853

278831

230341

718560

545683

413748

270300
366253
445944

381770.
145051
498190
517283
410460

876207

556945

627973

297220

31.5

31.5

27.3

66.0

100.9
87.3
77.5

85.7
153.9

71.4
96.3
65.0

65.0

65.0

50.7

73.8

112.0 31.5

136.0 31.5

50.0 27.3

48.0 66.0

101.0 100.9
40.0 87.3

107.0 77.5

113.0 85.7
79.0 153.9
46.0 71.4

130.0 96.3
117.0 65.0

65.0 65.0

122.0 65.0

118.0 50.7

83.0 73.8

--- 1.970 MT
--- 2.078 MT

--- 1.219 --
--- 1.576 MT

112.0 1.495 MT
--- 1.707 MT
--- 1.678 MT

1.707 MT
136.0 1.566 MT

1.812 --

1.812 --
--- 1.812 -
--- 1.812
--- 1.812 --
--- 1.812 --
--- 1.812 --
--- 1.812 --

50.0 1.545 MT
2.808 US

--- 2.753 uS
-.- 1.219 --
--- 1.925 us

48.0 1.551 MT

125911
125911

0
102975
148782
148782
148782
148782
145752

0
0
0
0
0
0

0
0

125911
125911
125911

0
125911
207118

--- 1.643 MT 102975
--- 1.303 MT 102975

101.0 1.216 MT 183618
40.0 1.231 MT 183618

107.0 1.268 GW 160352
1.328 MT 160352
1.225 MT 160352
1.140 MT 218618,

--- 1.321 US 218618
--- 1.269 US 1603.52
--- 0.769 MW' 160352

113.0 1.223 MT 195618
79.0 0.760 MT 195618
46.0 1.231 MT 195618

130.0 1.318 MT 171740
117.0 1.214 MT 171740

--- 1.375 -- '0
--- 1.375 -- 0

1.375 - 0
1.230 GC 171740

65.0 1.338 GW 171740
--- 1.188 MT 171740

122.0 1.253 MT 171740
"-- 1.3/5 -> 0
--- 1.375 -- 0

118.0 1.,256 MT 148782
--- 1.235 lMT .148182

83.0 1.221 MT 148782

148782

14 $7 82

125911

.207118

18361$.
183618
160352

195618
195618
195618
17174U
171740

171740

148782

14 87 821Z
-=>Grcupod by Line: Oi06-18-FDW.0, No Sorting.



-Do71 Ev 1 W ;.S )

FIDuT0 i WD'S)
Ft ,7 'L 1 15.:

DY S3 8911 1
FDC:ELt 1

ILEI' E 2-l1A

54
15
15

4
54

40
30

3.832
3.686

3.686
4. 547
3.932
4.547
4.!47
4.915

2.985
2.799
2 .- ý99
3.452
2.985
3.452
3.452
3.732

':ý.Grcupi±d by Line; 011-18-FDW-08, No Sorting.

PiaNPI'3lS/'E)
51,099L01
kl'5O.SP01 US
kr-OPSPOI us
Yt~ciSi).01 Ds
FD~hcL02

FDOFRD021(S,E)

OFrSSP02. D)

FDýýrELO4
S" DOrAh 3 S P )

F208SP'03 DS
FilGraFL04
irD09SrP04

?DGHELO0 S
Y11088PO05 US

4
54
54

7
7

18F
18

62
2

52

4
54

252

2 .937
ý.932
4.547
3. 912
3 .93
4. 547
4. 301
7. 566
3.686
6.622
3.072
4.547
3.0723 .072

4.547
3.932
4.547
3.072

2.229
2.985
3.452
2.9A5
2.985
3.452
3.265
5.746
2.799
5.028
2.332
3.452
2.332
2.332
3.452
2.985
3.452
2.332

1.375 1.267 1.085 1.085
1.375 1.273 1.085 1.085
1.375 1.273 1.085 1.085
1.375 1.250 1.085 1.085
1.375 1.267 1.085 1.085
1.375 .1.250 1.085 1.085
1.375 1.250 1.085 1.085
1.375 1.239 1.085 1.085

1.812 1.569 1,447 1.447
1.375 1.166 1.085 1.085
1.375 1.312 1.085 1.085
1.375 1.212 3.085 1.085
1.375 1.267 1.085 1:085
1.375 1.250 1.085 1.085
1.375 1.194 1.085 1.085
0.844 1.337 0.648 0.648
1.375 1.250 1.085 1.085
0.844 0.787 0.648 0.648
1.375 1.188 1.085 1.085
1.375 1.319 1.085 1.085
1.375 1.251 1.085 1.085
1.375 1.290 1.085 1'.085
1.375 1.280 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.301 1.085 1.085
1.375 1.164 1.085 1.085

1.375 1.290 1.085 1.085
1.375 1.273 1.085 1.085
1.375 1.273 1.085 1.085
1.375 1.299 1.085 1.085
1.375 1.257 1.085 1.085
1.375 1.267 1.085 1.085
1.375 1.250 1.085 1.085
1.375 1.250 1.085 1.085
1.375 1.239 1.085 1.085

532638
589364
589364
417651
532638
417651
417651
3c2458

532638
417651
292532

1050805

594251

770590
493632

546927
298389

7?0890
589364
589364
542662

532639
417651
417651
362459

481418
297140
577058
373305

517393
242886
386542

624167

342778

504029

65.2
87.3

111.8
96.7

98.0
176.1

81.7

40.9

87.3

83.3

62.0 65.2
18.0 87.3
56,0 111.8
30.0 96.7

29.0 98.0
28.0 116.1
45,0 81.7

137.0 40.9

72.0 87.3

93.0 83.3

--- 1.375
--- 1. 375 •
--- 1.375
--- 1.375 .-
--- 1.375 -
--- 1.37s -

--- 1.375 -

62.0 1.578 MT
18.0 1.187 MT
56.0 1.3126 HT
30.0 1.224 MT
--- 1.3;5 -
--- 1.375 -
--- 1.232 MT
--- 1.404 WE"

29.0 1.254 MT
28.0 0.794 1-M!
45.0 1.191 MT

--- 1.384 MT
137.0 1.295 MT

.. .1.3"75 --
--- 1.304 GW

72.0 1.223 59

--- 1.325 MiT
18. 1.181 MT

56.0 1.326 --T

30. 1. 375 MT
-- 1.75 --

1.328 MT
93.0 1.2R2 GW
--- 1.375 --
--- 1.32 5 --
--- 1.375 --
--- 1.375

207118
1836 1L
207118
207118

0
0

1487A2
148782
230118
230118
230118
102975
102975

0
183618
18361R
183619
183618

0
0
0

17 1740
171740

0
0
0
0

163618
183618
207118
207118

230118
230118
202018

102975

183619

171740

0
0
0
0
0
0
0
0

->,Grnrouped by Line: 012-18R-FDW-08, No Sorting.

FVt'S-z•ru5 US
F 6.,SEO i (U;S)
FDOU'TE>21 (D,5)

FDC9EtO'

:N1.ST E -2- 11,

52
15
15

4
54
54

30

3.072
3.686
3.686
4.547
3.932
3.932
4.547
4.547
4.915

2.132
2.799
2.799
3.452
2.985
2.985
3.452
3.452
3.732

I-i PredictiOcs are based on last 'Teas to analysis ending period.
[V, Predictions are for the time of last inspection (last known meas. wear).
[a) GW E Teas is minimum thickness from Bavd, Blanket or Area Method of greatest wear.

MT = Tmeas is component minimum thickness..
PV : Treas is 'init - predicted wear.
US , •ar.eas is user specified.

[41i if no Teas has been determined from measured data, then Tmeas = Tinit and Time = current component installation time.
Teeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.

mU m -m m m m m m m m mn m m m nmm



Cu..pany: ':'nt Yankue Niucloar Power t'porarion Peport DatPe: 28-EP-2.006 Ti.e: b0:30:34
Plant: 'P'rinl Yankee Analysis Date: 8-SErP-2006 Time: 10:16:08
Unit: CHrCWGRKS FAC 'Versi,)n 1.0F.IBuild 52)
.B Name: '1

... ... °. ... .. . . ...... ... . . .. .. ....... ............
---wear Rate Analysis: Wmear Rates/Input Data Report

Run Name: FDW 2056 Hdr to ý2s
Ending Pe.riod: CYCLE 25
Toctl Plunt 4perating Hours: 241618 Duty Factor Global): 1.000
?PA Data Option: ignore .NFA Exclude Measure W4ear: No
Line Correction Factor: 0.222

Average Current
Component Geom. Near Rate Wear Rate Termp. Velocity Steam Diameter

Name Code lmilsiyear) Imils/year) (M1 (ft/s) Quality (in)------------------------------------..-.------------------------------------------------------

===:.Grouped by Line: 004-24-FDW-0., No Sorting.

FDOITEO1(U,'S) 12 5.135 3.898 294.7 13.741 0.000 24.000
FDOiTE01ID.S) 12 3.440 2.612 29619 6.847 0.000 24.000
FDO1TE01(BR,) 12 4.842 3.676 296.9 15.456 0.000 16.000
FDOISP06 DS 62 1.678 1.274 296,9 6.847 0.000 24.000
FD0lSP06 US 62 1.678 1.274 296.9 6.847 0.000 24.000,
FDOlTE02(US) 12 5.135 3.898 294.7 13.741 0.000 24.000
FDo0 rE 2(D,'s) 12 3.440 2.612 296.9 6.847 0.000 24.000
FDO0TE02 (BR.) 12 4.842 3.676 296.9 15.456 0.000 16.000
FDO1SP07 US 62 1.678 1.274 296.9 6.847 0.000 24.000
FDOISP07 DS 62 1.678 1.274 296.9 6.847 0.000 24.000
FDO1EL06 2 3.104 2.357 296.9 6.847 0.000 24.000
FDO1SPO8 52 2.098 1.592 296.9 6.847 0.000 24.000
FDO1EL07 4 3.104 2.357 296.9 6.847 0.000 24.000
FDO1SP09 54 2.685 2.038 296.9 6.847 0.000 24.000
FDO1TE03(U/S) 15 2.517 1.911 296.9 6.847 0.000 24.000
FDO1TE03(D/S) 15 2.517 1.911 296.9 6.847 0.000 24.000
FD0iSPIO us 65 1.678 1.274 296.9 6.847 0.000 24.000
FD01SPI0 DS 65 1.678 1.274 296.9 6.847 0.000 24.000
FDOITE04(U/S) 12 5.135 3.898 294.7 13.741 0.000 24.000
FDO1TE04(D/S) 12 3.440 2.612 296.9 6.847 0.000 24.000
FDO1TE04(BR.) 12 4.842 3.676 296.9 15.456 0.000 16.000
FD01ELO8 4 3.104 2.357 296.9 6.847 0.000 24.000
FDOISPI1 54 2.685 2.038 296.9 6.847 0.000 24.000

===>Grouped by Line: 005-18"-FDW-07, NO Sorting.

FDO7RDO1(L/E) 7 2.937 2.229 296.9 6.847 0.000 24.000
FDO7RDO1(S/E) 7 3.932 2.985 296.9 12.224 0.000 18.000
FDO7ELO1 4 4.547 3.452 296.9 12.224 0.000 19.000
FDO7SPO1 US 54 3.932 2.985 296.9 12.224 0.000 18.000
FD07SP01 DS 54 3.932 2.985 296.9 12.224 0.000 18.000
FDDOEL02, 2 4.547 3.452 296.9 12.224 0.000 18.000
FD07SP02 US 52 3.072 2.332 296.9 12.224 0.000 18.000
FDO7SP02 US 52 3.072 2.332 296.9 12.224 0.000 $18.000
FD07EL03 2 4.547 3.452 296.9 12.224 0.000 18.000
FDO7RD02IL/E) 7 4.301 3.265 296.9 12.224 0.000 18.000
FD07RD02(S/Ej 7 7.568 5.746 296.9 34.617 0.000 10.750
FD07RD03(L/E) 18 3.686 2.799 296.9 12.224 0.000 18.000
FD07RD03(S/E) 18 6.622 5.028 296.9 34.617 0.000 10.750
FDG7SP03 68 3.072 2.332 296.9 12.224 0.000 18.000
FD07ELG4 2 4.547 3.452 296.9 12.224 0.000 18.000
FD07SP04 52 3.072 2.332 296.9 12.224 0.000 18.000
FD07ELO5 4 4.547 3.452 296.9 12.224 0.000 18.000
FDO7SPOS 54 3.932 2.985 296.9 12.224 0.000 18.000
FD07SP06 9 1.582 1.201 296.9 12.224 0.000 18.000
FDO7EL06 2 4.547 3.452 296.9 12.224 0.000 18.000
FD07SP07 52 3.072 2.332 296.9 12.224 0.000 i8.000
FDO7EL07 2 4.547 3.452 296.9 12.224 0.000 1.000
FD07SP08 US 52 3.072 2.332 296.9 12.224 0.000 18.000
FD07SP08 DS 52 3.072 2.332 296.9 12.224 0.000 18.000
FD07ELO8 1 4.055 3.079 296.9 12.224 0.000 18.000
ED07SP09 51 2.703 2.052 296.9 12.224 0.000 18.000
ED07EL09 4 4.547 3.452 296.9 12.224 0.000 18.000
FD07SP10 US 54 3.932 2.985 236.9 12.224 0.000 18.100

===,Grouped b- Line: 00G6-18'-FDW-07, N~o Sorting.

FD07SPIO DS 54 3.932 2.9A5 276.9 12.224 0.000 M8.000
FD07TEO11U,'S) 15 3.686 2.799 896.9 22.224 0.000 18.0300
FD07TEOiiD/S) 15 3.686 2.799 296.9 12.224 0.000 18.000
FDO7EL!O 4 4.547 3.452 2969. 12.224 0.000 18.000
FDO7SP11 54 3.932 2.985 ,296.9 112,224 0.000 18.000

D0075ELII 2 4.547 3.452 296.9 12.224 0.002 i.000
FD07EL12 4 4.W47 "J.452 236.9 12.224 0.000 18.010
INLET E-2-IA 30 4.915 3.732 296.9 L2.224 0.000 18.000

===:.'rc'uped by Line: 011-18"-FDW-08, Vo .0ting.

TDOP.D01,L.'E) 2.937 2.129 )36.9 6.847 0.000 24.0ý0
FDOPRD01 S.,E) 7 3.232 2.985 236.9 12.224 0.200 -1.9,30
FZ08EL01 4 4.541 3.452 296.9 1Z.224 0.0"2") 18.00;
FDOSP001 US 54 3.932 2.9P5 196.9 1)2.24 0.00, 8.030
FD8ý08PO D3 54 3.33 2.9A5 296.9 12.224 o.0), 1A..;0-
FD.PE2.O2 4.247 3.452 ^96.9 12.224 0.000 BA.5,0
FD80802. L'F) 7 4. 3l 3.2'6 296.9 12.224 0.0L0 2a.100
FD20 .3D02,S E .6A 5.746 256.3 34.61- a.000 i2.';5 C
F CDY-DOL 3L . !d 3.686 21.99 234.9 12.224 0.653 IR.000
FD00PDO fS.P2 .E 6.62i2 5.0.2A -96.9 31.617 C..00 10.750
f Z W;P102 A 3 ,72 2."12 3 96.,9 12.224 0.0V0 l .,-00
FDC-AL.23 4.547 3.4S.2 236.9 12.224 3.020 ý: .005
F1DC SP03'(S 172 3.72 ý.J32 296.9 12.224 .."IG IA.0:20,
8D00 0 03 5£ 5.032 2.332 226.9 !.2.24 1.109 1 .13



FD0PEA34
FD0PSP04
FDOREL05
FD&CASP05 us

4 4.',4 '
14 3.932

2 4.547
52 3.072

3.452
2.395

3452

'==.-Grouped by Line: 012-IPI-FDW-0C, No .45rtirg.

FDOASP05 DS
FDR0TE01(U.'S)
FDORT'E1(D/S)
FMOELO6
FDOR:3PO6 US
FD,)>SP06 DS
FDOREL07
FDOREL08
INLET E-2-1B

52
15
15

4
54
54

2
4

30

3.072
3.rq6
3 .069
4.547
3.932
3.932
4 .54"7
4 . 547
4.915

2.332
2.i99
2 .799
3.452
2.985
2.985
3.452
3.4523 . '32

296.9 12.224
296.9 12.224
296.9 12.224

2196.9 12.224"96. 9 12.124

296.9 12.224
296.9 12.224
296.9 12.224
296.9 12.224
296.9 12.224
296.9 12.224
296.9 12.224
296.9 12.224
296.9 12.224

0.000 1R.000
0.000 19.000
0.000 I.000
0.000 i1.000
0.000 18.000
0.000 19.000
0.000 19.000
0.000 19.000
0.000 18.000

0. 400 I9. 000
0.000 :..00
0.000 1A.000
0.000 i.000

I

I
I
I
I
U
I
I
I
I
I
I
I
U
I
I
I

10,



S,-mpany: *ermont Yankee lluclear .-cvwer Curporation Report Date: - .'SEP-2006 Time: 10:30:41
Plant: Vermont Yankee Analysis Date: 28-SEP-2l006 Time: i0:16:08
Unit: CHECS;ORKS FAC J'ersion 1.OF (Build S2)
DB Name: 'dY

" Wear Rate Analysis; Inspection History Rf'port

Run Name: FDW 2006 Hdr to E2s
Eniding Peiriod: CYCLE 25
Total Plant Operating Hours: 241618 D.ty Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Cornection Factor: 0. 222

-------- Material --------- Time (hrs) Measured
Component Geom. Cr. Cu. No. Sigma Last Analysis Wear

Name Code No. M%) 00) (%) (psi) Inspected Replaced Option !mils)
............. y.Li.e.....-2"-F..-0.o.Sortin.....................................................

:==>,Grou.ped by Line: 004-24"-FDW-01, No Sorting.

FDOlTEOl(U/S)
FDOITE01D/S)
FDO1TE01)BR.)
FD01SP06 DS
FD02SP06 US
FD01TE02!UIS)
FDOlTE02)D/S)
FD01'rE02 (BR.)
FDO1SP07 US
FD01SP07 DS
FDO1EL06
FD0ISP08
FDO1EL07
FDO1SP09
FDO1TE03(U/S)
FDO1TE03(0/S)
FDOISP10 US
FD01SPIO DS
FDO1TE04(U/S)
FDOiTE04(D/S)
FDO1TE04tBR.)
FDOIELOR
FDO1SP11

12
12
12
62
62
12
12
12
62
62

2
52

4
54
15
15
65
65
12
12
12
4

54

21
21
21

5
5

21
21
21

5
5

21
5

21
5

21
21

5
5

21
21
21
21

5

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.CO
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

===-Grouped by Line: 005-18'-FDW-07, No Sorting.

FDO7RDOI(L/E) 7 21 0.00 0.00 0.00
FD07RDO0(S/E) 7 21 0.00 0.00 0.00
FD07ELO1 4 21 0.00 0.00 0.00
FD07SPOI US 54 5 0.00 0.00 0.00
FD07SP01 ODS 54 5 0.00 0.00 0.00
FD07EL02 2 21 0.00 0.00 0.00
FDO7SP02 US 52 5 0.00 0.00 0.00
FD07SP02 D0 52 5 0.00 0.00 0.00
FD07EL03 2 21 0.00 0.00 0.00
FD07RD02(1/E) 7 21 0.00 0.00 0.00
FD07RD02(S/E) 7 21 0.00 0.00 0.00
FD07RD03(L/E| 18 21 0.00 0.00 0.00
ED070RD03(SE) 1i 21 0.00 0.00 0.00
FD07SP03 68 5 0.00 0.00 0.00
FDO7EL04 2 21 0.00 0.00 0.00
FDO7SP04 52 5 0.00 0.00 0.00
FD07EL05 4 21 0.00 0.00 0.00
FD07SP05 54 5 0.00 0.00 0.00
FD07SP06 9 5 0.00 0.00 0.00
FD07EL06 2 21 0.00 0.00 0.00
FD07S?07 52 5 0.00 0.00 0.00
FD07EL07 2 21 0.00 0.00 0.00
FD07SP08 US 52 5 0.00 0.00 0,00
FD07SPOO DS 52 5 0.00 0.00 0.00
FD07ELOO 1 21 0.00 0.00 0.00
FD07SP09 51 5 0.00 0.00 0.00
FD0-EL09 4 21 0.00 0.00 0.00
FD07SPI0 US 54. 5 0.00 0.00 0.00

'=:>Grouped by Line; 006-18'-FDW-07, No Sorting.

FDO7SP1O DS 54 5 0.00 0.00 0.00
FDO07TE /UiS) 15 2' 0.00 0.00 0.00
FDO7TEOIODiS) 15 21 0.00 0.00 0."0
FDO'EL10 4 21 0.00 0.00 0.00
FD07SPI! 54 5 0.00 0.00 0.00
FDO7EL1I 2 21 0.00 0.00 0.00
FD07EL12 4 21 0.00 0.00 0.00
INLET E-2-!A 50 5 0.00 0.00 0.00

= G=>:rouped by Line: 311-IR'-FDW-0R, No Sorting.

FDP0RD01!L'L) 7 21 0.00 0.20 0.00
FPOPPDOI:S E) 7 21 0.00 0.00 0.00
FDOSELIl 4 21 0.00 0.00 0.60
FO0OSP01 'iS 54 5 0.00 0.00 0.00
FDO8SPOI rS 54 5 0.00 0.00 0.00
FD08EL02 2' 21 0.00 0..'0 0.00
F00RO2(L 8) 7 21 0.00 0.00 0.00
FCSRDOOZO57 !1 0.00 C.00 0.00
.. ~QRD03(L0. !4 21 0.00 0.00 0.01
FODpS;F) q 21 0.00 0.00 0.00
FZ0R!PO 2 68 5 0.00 0.00 0.00
F-0PELO3 2 2, 1 0.00 O.nu 0.00
FPOOSPO3 US j2 5 0.00 0.20 0.04
V- Z;A Jý L%5 52 5 0.00 0.00 ,2.00

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
150,00
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
i5000

15000
15000
15000
15000
15000
15000
150C0
15000

I5000
15025
L5s00
15000
15000
liO00
15000
15000

25000
15000
15,'2 0
15000

148782

148782

125911

207118

183618
i13618
160352

195618
195618
195618

171140
171740

171740

171740

148782

14R782

-.... Excl LCF
----- Excl LCF
----- Excl LCF

----- Excl LCF
-Excl LCF
-Excl LCF

----- Excl LCF

-Excl LCF
----- Excl LCF

----- Excl LCF
----- Excl LCF

112

136

50

48

100
40

107

113
79
46

130
117

65

122

118

83

lR3618
1A3618
:oo 11-A

2071S8

230108
2,10118

101n75

62
ip
55
29

23
27
45

2:7

11



FDO•AELr'4
FDORSP04
FD00AL05
FD08SP05 I:

.4 21 0.03 0.00 .0.0 L.5500
A4 0.00 0.00 0.00 15000
2 21 0.00 0.00 0.00 15000

52 5 0.00 0.00 0.00 15000

=z=:Grouped by Line: 012-18-FW-QR, No S,•rting.

FDORSP05 DS
FDOV4TEOI1U/S!
FDOTEO IID, S)
FDO0EL06
FDOPSP06 US
FDORSP06 DS
FD0CEL07
FDO OSLOR
INLET E-2-1B

52
is15

4
54
54
24

30

5
21
21
21

55
21

5

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00

0.00
0.09
0.00
0 . 0
0.00
0.000
0.00
0.00
0.00

15000
15000
15000
15000
15000
15000
15000
15000
15000

103610

171740

72

I
U
I
I

93

U
I
I
U
I
I
I
I
I
I
I
I
I
I



C-ompany: Y.'ermrct Ynkee njcl-ear P.,-er C,;rporation fleport Dale: 2_-.sP-_.6- "ime: i0: :.6:45
Plant: Vermont Yankee Analysis Date: 28-SEP-'006 Time: 10:16:08
unit: CHECW4ORKS FAC Version l.0F (Build 52)
VS Name: "'i

" " Wear Rat- Analysis: Thicknesmi:bervice Time Report ...

Run Name: MF4 2006 Hdr to E2s
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Data Option: Ignore tIFA Exclude Measure Wear: No
Line Correction Factor: 0.222

Component Predicted(l] Component Actual
Component ----- Thickness (in) Time to Tcrit bhrs) Service Time

Name rnit. Prd.[1] Thoop Tcrit N•on-Inspected Inspected (hrs)...............................................................................................

Z:=rGrouped by Line: 004-24"-FDW-01, No Sorting.

FDO1TEO1(Ui/S 1.812 1.912 1.447 1.447 1045746 ------ 241618
FDO1TEOIID;S) 1.812 2.039 1,447 1.447 1987315 241618
FD01TEOI(BR.) 1.219 1.085 0.964 0.964 288256 24161a
FDO1SP06 DS 1.812 1.552 1.447 1.447 724603 2----- 241618
FDOiSP06 US 1.812 1.480 1.447 1.441 230341 141618
FD01TE02 U,'S) 1.812 1.662 1.447 1.447 483184 241618
FDO!TE02(D/S) 1.812 1.648 1.447 1.447 674066 241618
FDO1TE02)BR.) 1.219 1.664 0.964 0.964 1667572 ------ 241618
FDO1SP07 US 1.812 1.551 1.447 1.447 ------ 718560 241618
FDO1SP07 DS 1.812 1.766 1.447 1.447 2193656 ------ 241618
FDO1EL06 1.812 1.726 1.447 1.447 1039532 241618
FDO1SP08 1.812 1.754 1.447 1.447 1691273 ------ 241618
FDOIEL07 1.812 1.726 1.447 1.447 1039532 ------ 241618
FDO1SP09 1.812 1.738 1.447 1.447 1251687 241618
FDO1TEO3( U,'S) 1.812 1.743 1.447 1.447 1356350 - 241618
FDO1TE03(D/S) 1.812 1.743 1.447 1.447 1356350 241618
FDO1SP10 US 1.812 1.766 1.447 1.447 2193656 241618
FDOlSPI DS 1.812 1.526 1.447 1.447 545683 241618
FDOlTE04(U/S) 1.R12 2.750 1.447 1.447 2928970 ------ 241618
FDO1TE04(D/S) 1.812 2.714 1.447 1.447 4251470 241618
FDO1TE04(BR.) 1.219 1.085 0.964 0.964 288256 241618
FDOIELO8 1.812 1.890 1.447 1.447 1647550 241618
FDO1SP11 1.812 1.543 1.447 1.447 413748 '241618

t=:>Grouped by Line: 005-186-FDI-07, No Sorting.

FD07RDO1(L/E) 1.812 1.601 1.447 1.447 606823 ------ 241618
FDO RDL01(S/E) 1.375 1.247 1.085 1.'185 475121 241618
FD07EL01 1.375 1.192 1.085 1.085 270200 241618
FD07SPO1 US 1.375 1.210 1.085 1.085 366253 241618
FDO7:3P0I DS 1.375 1.237 1.085 1.085 445944 241618
FDO-EL02 1.375 1.292 1.085 1.085 525658 ------ 241618
FDOISP02 US 1.375 1.201 1.085 1.085 434772 ------ 241618
FD07SP02 DS 1.375 1.134 1.085 1.085 183485 241618
FD07EL03 1.375 1.312 1.085 1.085 575868 241618
FD07RD02(L/E( 1.375 1.235 1.085 1.085 402605 241618
FD07RD02(S/E) 0.844 0.709 0.648 0.648 93498 ------ 241618
FD07RD03 (L/E) 1.375 1.207 1.085 1.085 381770 241618
FDO7RD03(S/E) 0.844 0.731 0.648 0.648 145051 241618
FD07SP03 1.375 1.218 1.085 1.085 ------ 498190 241618
FD07EL04 1.375 1.289 1.085 1.085 517283 241618
FD058P04 1.375 1.194 1.085 1.085 410460 241618
FD07EL05 1.375 1.250 1.085 1.085 417651 ------ 241618
FD07SP05 1,375 1.267 1.885 1.085 532638 ------ 241618
FD07SP06 1.375 1.331 1.885 1.085 1796562 ------ 241618
FDO7EL06 1.375 1.201 1.085 1.085 293952 ------ 241618
FD075807 1.375 1.318 1.085 1.085 ------ 876207 241618
FD09EL07 1.375 1.159 1.085 1.085 181362 ------ 241618
FD07SP08 US 1.375 1.233 1.085 1,085 556945 241618
FD0758P08 DS 1.375 1.290 1.085 1.085 770890 ------ 241618
FD07ELO8 1.375 1.263 1.085 1.085 506853 ------ 241618
FD07SP09 1.375 1.232 1.085 1.085 ------ 627973 241618
FD07ELO9 1.375 1.195 1,085 1.085 278831 ------ 241618
FDO-SPlO US 1.375 1.186 1.085 1.085 ------ :97220 241618

ýý==Grcuped by Line: 006-18"-FDW-07, No Sorting.

F007SP10 DS 1.375 1.267 1.585 1.085 532638 ------ 241618
FD.3ITEO1U,'S, 1.375 1.273 1.085 1.085 589364 241618
FDO7TEDi11D;S) 1.375 1.273 1.085 1.D85 589364 ------ 241618
FD0IELIC 1.375 1.250 1.085 1.085 417651 2----- 24161.8
FDO SPLI 1.375 1.267 1.085 1.085 532638 241618
rZ07ELII 1.375 1.250 1.085 1.085 417651 241618
FD07EL12 1.375 1.250 1.085 1.085 4117651 241618
I LET 5-2-IA 1.375 1.239 1.085 1.085 362458 ------ 4161P

=--Crouped by Line: 711-15-FD-C8, No Sorting.

F8T8D0D01(L.E) 1.832 1.569 1.447 1.447 . ----- 481418 241618
FZ',,RDD1, .15 .166 1.085 1.085 ------ 23'14, 2-416i8
FDPOILCI 1.315 1.312 1.0A5 1..85 577.58 241618
F8008S80 US 1.375 1.212 1.085 1.085 -37735 241618
FD80SPO1 DS 1.375 1.281 1.085 1.05 532638 .4i6;q

1t>7EL03 l.3-5 1.250 1.085 I.c15 417651 242,18
FDOQRD?2IL, E) 1.15 1.194 1.QC5 1.0:5 292532 ---- 241618
rFO0zD023S. E: 0.44 1.32 Qo 0.6 44 .i3050805 .. 24161-4
FDO8Do3..,LE: i.175 1.250 1..0'5 1.-:45 .----- 517393 24168R

8AP03:3.F; 2. D 0.-1- -3-3. 64Ar F.84 A 242886 `43j618rrPs•pq2 1:-5 1.18s i..c85 1.,>5 .... 6542 241618
; CELC3 1 .310 1,_7 319 1.4 ! 5 1.085 $94251 ... 241
8004sP03 :;S i.3-5 1.251 3.085 t[.2g5 .... U:67 241014

Frro•npQI PS 1.3;5 1.230 1.085 1. 1-5 77?0890 24 1418i os j.45 ----



FC 0;EL04
FD0AS 04

FD08EL05
FDUASP05 US

i.3
7

5 1.2"0 1.085 1.045
1.315 1.202 1.085 1.085
1.335 1.301 1.085 j.085
1.375 1.164 1.0H5 1.085

===>Grouped by Line: 012-18-PDW-0R, No Sorting.

FDOPSP05 DS
FDO TEO1 (U;S)
FD0RTE01 D/S)

PDO$EL06
FD20SP06 'IS
FD0SSP06 DS
FDO8EL07
FDORELOR
INLET E-2-IB

1.315
1.375
1.375

.375
1.375

1.375
1.375
1.375
1.375

1.290
1.273
1.273
1.299
1.257
1.267
1.250
1.250
1.239

1.0851,085

1.0851.085
1.085
1.085
1.0851,085
1.085

1,085

1.085
1.085
1.085
1.085
1.085
1.085
1.085
1.085
1.085

545927
228389

589364
589364
542662

532638
417651
417651
362458

342778

504029

2 41618
24161A
241618
2416 18

241618
241612
241618
241618
241618
241618
241618
241618
241618

U
I
I
IDote:

[1) Predictions are based on last Tmeas to analysis ending period.

I
I
U
U
I
I
I
I
I
I
I
I
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II



Cl-mp-:ny: Ve-rnct Yankee 1u.7lqar 2,wer -'crporatton Repur Zit,-t: T4-SEP-20t6 rime: 70:0:f49
Plant: Vermo!it Yankee Analysis Date: 2H-SEP-2006 Time: 10:16:0G
Un it : CHECQX2RKS FAC 'Iersicin 1.0F (Build 52)
DE Name: VY

Wear Rate Analysis: Combitied Rinkings for Inspection

Pen Name: FDW 2006 Hdr to E2s
Ending Period: CYCLE 25
Total Plant Operating Ncurs: 241618 Duty Factor (Gictbal): i.000
K)BA eeta Option: Ignore NFA E:cilude Measure Wear: No

Line Correction Factor: 0.222

Component Predicted
Component Geometry Average Wear Rate Time to Tcrit (birs)

Name Code (mils/year) Non-lnspect.d Inspected

FD07EL08. 3 4.055 506853
FD07EL07 2 4.547 I87362
FDO0RD02(S/E) 7 7.568 1050805 ------
FE07SPIO 0, 54 3.932 522638 ------
FDO0TE02(U/S) 32 5.135 483184 ....----
FD07RD02(S/El 7 7.568 93498
FDO-7D03 (S/EI IR 6.622 145051
FD0ARD03(S,'E) 18 6.622 242886
FD07SP02 DS 52 3.072 183485
FD01TE01(U,'S) 12 5.135 1045746
FD01SP06 Us 62 1.678 230341
FDO1TE04(U/Sl 12 5.135 2928970 ------
FD08RD01(S/El 7 3.932 237140
INLET E-2-IA 30 4.915 362458
FD07EL01 4 4.547 270300
INLET E-2-lB 30 4.915 362458 ------
FD07EL09 4 4.547 278831 ------
FDO1TEOi(BR.l 12 4.842 288256 ------
FDO1TE04(BR.) 12 4.842 288256
FD01TE02(BR.) 12 4.842 1667572
FD08RD02(L/E) 7 4.301 292532 ------
FD07ELO6 2 4.547 293952 --- --
FD07SPI0 US 54 3.932 297220
FDO8EL04 4 4.547 493632
FD08SP05 US 52 3.072 298389
FD07EL11 2 4.547 417651
FD08SP04 54 3.932 342778
FD07EL04 2 4.547 517283
FDOREL06 4 4.547 542662 ------
FD07EL02 2 4.547 525658 ------
FD07SP01 US 54 3.932 366253
FD08EL07 2 4.547 417651
FDORSPO1 US 54 3.932 373305
FD07EL03 2 4.547 575868
FD07RD00JL/E) 18 3,686 381770
FDO7EL10 4 4.547 417651
FD08SP02 68 3.072 ------ 386542
FDO7RD02IL/E) .7 4.301 402605
FD07EL12 4 4.547 417651
FD07SP04 52 3.072 ------ 410460
FD07EL05 4 4.547 417651
FD01SP11 54 2.685 413748
FDOREL03 2 4.547 594251
FD08EL02 2 4.547 417651
FDPOEL08 4 4.547 417651 ------
FD08EL01 4 4.547- 577058
FDOREL05 2 4.547 546927
FD07SP02 US 52 3.072 434772
FD07SP01 DS 54 3.932 445944
FD07RD01(S/E) 7 3.932 475121
FD07SPI1 54 3.932 532638 ------
FD08RDO1(L/E) 7 2.937 481418
FD07SP03 68 3.072 498190
FD08SP06 US 54 3.932 504029
FDO8RD03(L/E) i8 3.686 517393
FD07SP05 54 3.932 532638
FD08SP01 0D 54 3.932 532638
FDP9S016 DS 54 3.932 5?2638
FDOaTE01(l.D'S) 15 3.686 589364
FD07TE01'1S) 15 3.686 589364
FD01SPI0 DS 65 i.67- 545683
FDO7TE01lD,S3) 5 3.686 589364
FDOrTE01(U,SI 15 3.686 589364
FD07SP08 US 52 3.072 556945
FDOITEDl ,IS) 12 3.440 1987315
FD01TE04WD,'S 12 3.440 4251470 ------
FDo1TE02 D'D;l 12 3.440 674066
FP01EL07 4 3.104 1039532 ------
FD[lEL R 4 3.304 1647550
FD0OIL06 - 3.!4 1039532 ......
FPq008Pr5 CS 52 3.072 77-89-
FDO-P021(L 2) 7 2.9?7 606823 ------
F0C2SP03 DS 52 3.07: 7708990 -----
FDJ4SP03 -1( 52 3.072 ------ 624167
FD079S09 ii 2.703 ------ 627573
FDOZis07 US E2 1.6Th ------ 718560
FCC-7SPC 52 3.072 ------ RE6207
FZ0'SPC4 ,S 63 1.567 724603
F007SP08 DS 52 3.0G2 7'089 -
F:ý,030S9 54 7.R 5 1:51687FDSETEO3lU7S 35 2.517 1356357 ...
FOlrEG3 0/!,, 1 2 .517 [356250
9001.308 52 2.03r8 ,69121! ......
Z0D03f06 9 1.582 '-95562
F-01;P07 29 -22 i. 7 21 5366----..



ý'D•,),-3PI 0 :: 2193656
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*Zempany: V-r--.n-t Yank-ee i;,;,-:ar .w- oporation Repor-t Dte: __-;CEp--6 rime; 10:30:53
Pldlnt: Vermont Yankee Analysis Date: 28-YEP-2006 Tire: 10:15:08
un it : CMHE,'.*,C.KS FAC Vl-rsion _OF [Build 52)
:B Name : V'1

Wear Rate Analysis: Wear Predictions Report ..

Run Name: FVW 2006 Hdr to E2s
Ending; Period: CYCLE 25
Total Plant Opzrating Hourz: 241618 Duty Factor {Global) : 1.000
4-R8. D.-ata 'ption: ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.2122

Total Lifetime In-Service Cmp. In-Service Cmpl In-Service Cmp.
Component Wear tmils( Wear (mils} Tmeas, Method,Time Thickness(mils[(41

Nlame Prd. [I] Meas. Prd. (1) Meas. (in) (3] (2] (hrsH (3] Tp Tm

==->Groupedby Line: 004-24"-FDW-01, No Sorting.

Incremental Time(hrs)
'Aear(mils)15] LaSt

PREAR inspected. . . . . . . . . . . . . . L . . . . . . . .

FD01SPPO6 US
FDOLIP07 US
FDOISP10 DS
FDOlSPil

31.5 112,0 31.5 112.0
31.5 136.0 •31.5 136.0
27.3 50.0 ", 2713 50.0
66.0 48.0 66.0 48.0

1,495
1.566
1.545
1.551

-- >Grouped by Line: 005-18"-FDW-07, No Sorting.

FDO7EL01
FD07SPOl US
FD07SPO1 DS
FDO7RD03(L/E)
FDO7P.D023{S/E)
FDO7SP03
FD07EL04
FD07SP04
FD07SP07
FD07SP08 US
FD07SP09
FD07SP10 US

100.9
87.3
77.5
85.7

153.9
71.4
96 3
65.0
65.0
65.0
50.7
73.8

101.0
40.0

107.0
113.0

79.0
46.0

130.0
117.0

65.0
122.0
118.0

83.0

100.9
87.3
77.5
85.7

153.9
71.4
96.3
65.0
65.0
65.0
50.7
71.8

101.0 1.216
40.0 1.231

107.0 1,268
:113.0 1.223
-79.0 0.760

:-, 46.0 1.231
'30. 0. 1.318
17.0: 1.214
65.0. 1.338

122.00 1.253
"'118.0 1.256

83:.0 1.221

MT
MT
MT
MT

MT
MT
GW
MT
MT
MT
MT
MT
OW
MT
MT
MT

148782
'148782
125911
207118

18361R
183618
160352
195618
195618
195618
171740
171740
171740
171740
148782
148782

,1780*.5
1780.5
1784.7
1746.0

1274.1
1287.7
1297.5
1289.3
690.1

1303.6
1278.7
1310.0
1310.0
1310.0
1324.3
1301.2

1495.0

1-1566 .0
1545.0
1551.0

1216.0
1231.0
1268.0
1223.0

760.0
1231.0
1318.0
1214.0
1338.0
1253.0
1256.0
1221.0

14.8 148782
14.8 148782
18.9 125911
8.0 207118

24.5
21.2
31.0
16.0
28.7
13.3
29 .1
19.7
19.7
19.7
23.8
34.7

183618
183618
160352
195618
195618
195618
171740
171740
171740
171740
148782
148782

-z->Grouped by Line: 006-18"-FDW-07, No Sortiuig.:

'==>Grouped by Line: 011-18"-FDM-08, No Scrting.-

FD08PD01(L/E)
FDONHD01(S.,E)
FDO8EL01
FDORSPO0 US
FDOSRD03(L/E)
FD0fRrD03(S/E)
FDORSP02
FDO.RSP03 US
FD00SP04

65.2
87,3

111.8
96,7
98.0

176.1
81.7
40.9
87.3

62,0
18.0
56.0
30.0
29.0
28.0

45.0
137.0

72.0

65;2 :
87.3

96.7
98.0

176.1 V
81.7
40.9
87.3

62,.10

• 56.0o
3 0. 0

.:28.o0:

.45.0
137 . 0,~7.2. 0

1, 578
1,187
1 .326

1.254
0.794
.1.191

1.295
.1.223

MT
MT
MT
MT
MT
MT
MT
MT
MT

207118
183618
207118
207118
230118
230118
230118
102975
183618

1746,8
1287.7
1263.2
1278.3
1277.0
667.9

1293.3
1334.1
1287.7

1578.0
1187.0
1326.0
1224.0
1254.0

794.0
1191.0
1295.0
1223.0

8.8
21.2
13.6
11.8

3.7
6.6
3.1

43.8
21.2

183618
183618
20711I
207118
230118
230118
230118
102975
183618

:==>Grouped by Line: 012-18*-FDW-08, No Sorting.

FDO8SP06 US 83.3 93.0 83.3 93.0' 1.282 GW 171740 1291.7. 1282.0 25.2 171740

Notes:
Il] Predictions are for the time of last inspection (last known meas. wear).
[2] Ow Tmeas is minimum thickness from Band,. Blanket or Area Method of greatest wear,

MT a Tmeas is component minimum thickness.,,ý .
PW = Tmeas is Tinit - predicted wear.
US = Tmeas is user specified.

[3] If no Tmeas has been determined from measured data, then Tmeas = Tinit and Time z current component
Tmeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.

(4) These two values are used for thickness plot,
Tp. Predicted thickness at Tmeas.
Tm Last measured thickness (Tmeas)

(5] PRWEAR z Incremental wear,,from last Tmeas time to.'janalysis ending period.

installation time.
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Comparison of Thickness Predictions
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,•y: rmint 7ankee Nuclear Power Corporation Report Date: 28-SEFP-2006 Time; 10 0453

• Upnit: Vermont Yankee Analysis Date: 28-SEP-2006 Time: 10:03:33

': ,ý Name: . CHECWORKS FAC Version 1.OF (Build 52)
... Dr1 Naem: V

Wear Rate Aralysis: Ccmbined SuMrmary Report
.................................................................

.-ulln Name: F ,;1200i Ils to El

lndil,3 Period: CYCLE ' 5 
•

S1,:Lnl Plant Opeartiu•g 1ousr-;: -41618 Duty Factor (Global); 1.000

•7",;1 ut n O tion: lg0.ore NFA Exclude Measure Wear: No

Line C,.r' cL ioiCn kactoor: 0.196

Llame

Average Current Component Predict-ll Total Lifetime In-Service Cmp. In-Service Cmp. Time(hrs)

Geosi, Wear Rate Wear Rate -------- Thickness (in) - - Time to Tcrit (hrs) Wear (mils) Wear (mils) Tmieas, Method, Time LaAt.

Code (mils/year) (mils/year) Init. Prd.fl1 Thoop Tcrit Non-Insp. Insp. Prd.f2] Meas. Prd.[21 Mean. (in)[4) (3] (hrs)[4] Inspected
--------------- -- ---- -- ---- ------ -- -- -- -- -- ---- -- ---- -- -- ---- -- ---- ----------- -- -- -- -- -- -- -- -- ----- -- -- -- -- -- ---- ------- -- -- -- -- ---- -- ---- -- -- ---------- -- ---- -- -- -- -- -- -- ----- -- -- -- -- -- -----

-.- ,iGrc,.uped hy Line: 001-16-FDW-01, No Sorting.

IU:L2T. P-I.-IAFD ID*(L. r)
FD-0"jiD0n i s/i)
FDIirLOI

DO I 0TE7 S (U/, 51)
F DO kTEO',(D / )

FLOIBL02

:DJ02USFr.01aL0? D

FD01-SLv J

FDOBP0u3 US
FD(1SP02 D&
F1:01.E1104
Fr,0ISP04 US
wbCiSf4 OS

.DuiEL0S
FDQI!:PC,5 USq
FLOiHOi5 DS

31
18
18

4
15
15
5H

4
54
54

52
52

52

52

52

8.398
3.762
4.703
4.639
3 762
3.762
". 759
4.639
4.013
4.01-1
4.639
3.135
3.135
4.639
3.135
3.135
4.639
3.135
3.135

6.376
2.856
3.570
3.522
2.856
2.856
2.094
3.522

3.046
3.046
3.522
2.380
2.380
3.522
2.380
2.380
3.522
2.380
2.380

~=0=i.tup~ by" Line: 003-16-FDW-03, No Sorting.

OUTLET 1-I-IC
F[,o3RE,03 1,.'E)
FrO3hDOl (5,5)

FOO3ELOi
PT1IOV201"(IS}
FD.)3:TF0,()I(,,S)

ED0'ISP.22US

FDO035K2 D;
FDO S P.03

1F,035L04
PD335P04 US
FJX)1!P'9. D3

F1/0- 15511

Fr,0Ts.pous

FPpO0s355. US
Fl0iSPW,' DS

31
15
18

4
15
15
58

4
54
54

51

4
94

54

52
4

5:4

52
52

8.39P
3.762
4.703
4.639
3.762
3.762
2.759
4 .639
4.013
4.013
4.1,8
2.359
4.619
4.013
4.013
4.639
3.135
4.639
4.013
4.639
3.135
3.135

6.376
2.856
3.530
3.522
2.856
2.856
2 094
3.522
3.046
3.046
3.141
2.094
3.522
3.046
3.046
3.522
2.180
3.522,
3.046
3.-522
2.380
2.380

1.000 0.768 0.769 0.769
1i.219 1.024 0.964 0.964
1.000 0.897 0.769 0.769
1.219 1.065 0.964 0.964
1.219 1.107 0.964 0.964
1.219 1.003 0.964 0.964
1.219 1.143 0.964 0.964
1.219 1.108 0.964 0.964
1.219 1.093 0.964 0.964
1.219 1.103 0.964 0.964
1.219 1.507 0.964 0.964
1.219 1.055 0.964 0.964
1.219 1.133 0.964 0.964
1.219 1.101 0.964 0.964
1.219 1.059 0.964 0.964
1.219 1.133 0.964 0.964
1.219 1.091 0.964 0.964
1.219 1.133 0.964 0.964
1.219 1.159 0.964 0.964

1.000 0.874 0.769 0.769
1.219 1.038 0.964 0.964
1.000 0.961 0.769 0.769
1,219 1.201 0.964 0.964
1.219 1.052 0.964 0.964
1.219 1.069 0.964 0.964-
1.219 1.068 0.964 0.964
1.219 1.111 0.964 0.964
1.219 1.060 0.964 0.964
1.219 1.056 0'.964 0.964
1.219 1.430. 0.964 0.964
1.219 1.163 0.964 0.964
1.219 1.403 0.964 0.964
1.219 1.051 0.964 0.964
1.219 1.054 0.964 0.964
1.219 1.230 0.964 0.964
1.219 1.048 0.964 0.964
1.219, 1.437 0.964 0.964
A.219 0.969 0.964 0.964
1.219 1.508 0.964 0.964
1.219 1.151 0.964 0.964
1.219 1.039 0.964 0.964

1.812 1.919 1.447 1.447
1.812 2.044 1.447 1.447
1.219 1.101 0.964 0.964
1.812 1.555 1.447 1.447.
1.812 1.482; 1.447 1.447
1.812 1.6671 1.447 1.447ý
1.812 1.651, 1.447 1.447
1.219 1.669 '0.964 0.964
1.812 1.553 1.447 1.447
1 Q11 I III 1 .4471 1 4,17

-275
181082
314205

746397

370414

1348963

618639

618638
314779
618638
717185

364624

1351886

272920

1205476
2274932
370635
845365

562637
779445

1907893

249415
435674
116667

357616

397168

334617

3389.50

347047

144602
224808
486109
588356
267751-
319897
430970

273587
262754

1298252
929696

1090308
247633
256333
660586
308755

1175408
11901

687082

275451

829982

118.7
96.3
96.3

98.2

93.3

72.9

118.7

80.2

186.4
83.5

104.4
103.0

83.5
83.5
70.6

75.3
59.5
96.2
40.9

107.8
93.3
75.3
87.0
58.8
87.0
75.3

69.6

27.7

27.7

79.0 118.7
122.0 96.3
133.0 96.3

88.0 98.2

74.0 93.3

48.0 72.9

19.0 118.7

14.0 80.2

112.0 186.4
96.0 83.5

139.0 104.4
103.0 103.0
37.0 83.5
52.0 83.5

146.0 70.6

118.0 75.3
109.0 59.5
38.0 96.2
82.0. 40.9
91.0 107.8
33.0 93.3

130.0 75.3
48.0 87.0
33.0 58.8
96.0 87.0

144.0 75.3

69.0 69.6

112.0 27.7

136.0 27.7

1.00o -- 0
1.031 ar 21861S
0.906 MT 218618

79.0 1.074 MT 218618
122.0 1.114 MT 218018
133.0 1.010 MT 218618

- 1.219 -- 0
88.0 1.138 NT 171740

--- 1.119 MT 111740
74.0 1.120 GW 195618

--- 1.527 MT 195618
48.0 1.069 MT 115618

--- 1.219 -- 0
19.0 1.1i0 14T 21R618
14.0 1.065 MT 218618

- 1.219 -- 0
1.2i9 -- 0
1.219 0- 0
1.204 MT 102975

112.0 0.919 MT 183618
96.0 1.058 MT 183618

139.0 0.992 MT 193618
103.0 1.226 MT 183619
37.0 1.072 00W 183618
52.0 1.089 NT 163618

146.0 1.073 GW 218618
--- 1.152 1T 148782

118.0 1.095 GW 148"182
109.0 1,107 MT 114614
38.0 1.448 MT 195618
82.0 1.198 MT 1146'14
91.0 1.423 MT 195618
33.0 1.068 MT_ 195618

130.0 1.089 MT 1487"2"
48.0 1.271 MT 148782
33.0 1.076 MT 148782
96.0 1.478 MT 148792

144.0 1.004 MT 148782
--- 1.533 MT 163618

69.0 1.168 GW 183618
--- 1.074 MT 125911.

1.970 MT 129911
2.078 MT 125911

--- 1.219 -- 0
--- 1.576 MT 102975

112.0. 1.495 NIT 148782
--- 1.707 MT 148'.A2
--- 1.678 MT 148792
--- 1.707 MT 148782

136.0 1.566 MT 148782
- -1 oil -- I n

218618
218618
218618

171740

195618

195618

218618

183618
181618
183618
183618
183618
183618
2183618

148782
114614
195618
114614
195618
195618
14R762
148782
148762
14R792
148782

183618.

149782

148782

===:.Grouped by Line: 004-24-FDt4-01, No Sorting.

Fi0I1TEI (U/ S)
SDO",?E-ýI kDtDS)A FJ0ITE1(I(R.I

55O015,.06 f5-
F-D01SP06 US

-DGI TE70:: (U: S)
FDOITE02(D(. S)
FD015E02(bR.)
F£015F07 US

12
12
12
62
6;:

12
12
62

4.521
3.029
4.263
1.477
1.477
4.521
3.029
4.263
1.477
'A 47

3.432
2.299
3,237
1.122
1.12?

3.432
2.299
3.237
1.122



Fi'; I ELO6
FDOIEL08Er•01 .Sf'0i3

FDO ITE03 iU,/SI
Fl.,ITE')O3 (D:S)
FD0 iS;'0 [IS

FI'O1TEU4 (U!S)
F0 1t E"7-4 (D1. SI
Fr:O)ITF14 It.

FM:lSPI 1

2 .733
5 1.847

4 2 .733
54 -1.364
15 2..216
15 21.216
65 1.477
65 1.477
1' 4.521
1 1.029
1' 4.263

4 2.733
54 Z. 364

2.075
1.402
2.075
1.795
1.682
1.682
1.122
1.122
3.432
2.299
3.237
2.075
1.795

::.Guld by l,ile: G05-18"-FDW-07, No Sorting.

F811(4 IS E)

F El!-,.7 SIC 1 0 s
FD,)-I,01) (IE

I-D07RD}03 i USE

['LIC! 7~l Vs03(Z-E
F D6 7 1I ,

FD)7-02 S5

FOG`?SPO2

f['0/751.0U5

F071D.027E L/E

Et07RCDO3 5;EI

±'DC7) O (4 .'

FDO-'SPO3

FDO7EILo

FD67ISP L.- 5r
['11T75107

F'1075801 71

Fi3'.75L09

['D07 £l,..3
Fr47TS1L0. :

7
7

4
5.1

52
52

7
7

18

68

51
4

54
2

52
52

52

1
51

4
54

2.5R5
3.462
4.003
3.462
3.462
4.003
2.705.705
4.003
3.787
6.663
3.246
5.830
2.705
4.003
2,705
4.003
3.462
1.939
4.003
".705
4.003
2,705
2.705
3.570
2.380
1.003
1.462

1.963
2.629
3.039
2.628
2.628
3.039
2.053
2.053
3.039
2.175
5.059
2.464
4.426
2.053
3.039
2.053
3.039
2.628
1.057
3.039
2.053
3.039
2.053
2.053
2.710
1.807
3.039
2.628

1.812 1.737
1.812 1.761
1.812 1.737
1.812 1.747
1.812 1.751
1.812 1.751
1.812 1.771
1.812 1.528
1.812 2.757
1.812 2.719
1.219 1.101
1.812 1.894
1.812 1.544

1.812 1.606
1.375 1.254
1.375 1.194
1.375 1.212
1.375 1.241
1.375 1.296
1.375 1.204
1.375 1.135
1.375 1.313
1,375 1.239
0.,844 0.716
1.375 1.209
0.844 0.735
1.375 1.219
1.375 1.292
1.375 1.197
1.375 1.265
1.375 1.280
1.375 1.337
1.375 1.204
1.375 1.321
1.375 1.162
1.375 1.236
1.375 1.300
1.375 1.277
1.375 1.235
1.375 1.200
1.375 1.190

1.375 1.280
1.375 1.285
1.375 1.285
1.375 1.265
1.375 1.280
1.375 1.265
1.375 1.265
1.375 1.256

1.812 1.570
1.375 1.168
1.375 1.314
1.375 1.214
1.375 1.280
1.375 1.265
1.375 1.199
0.844 1.345
1.375 1.251
0.844 0.788
1.375 1.188
1.375 1.327
1.375 1.256
1.375 1.300
1.375 1.282
1.375 1.204
1.375 1.303
1.375 1.166

1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
1.447 1.447
0.964 0.964
1.447 1.447
1.447 1.447

1.447 1.447
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085

*1.085 1.085
1.085 1.085
1.085 1.085
0.648 0.648
1.085 1.085
0.648 0.648
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.095
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085

1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085

1.447 1.447
1.085 1.085
1.085 1.085
.1.085 1.085
1.085 1.085
1.085 1.0a5
1.085 1.085
0.648 0.648
1.085 1.085
0.648 0.648
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085
1.085 1.085

1223953
1964216
1223953
1464924
1593803
1583803
2534835

3344486
4846614

370635
1689019

711588
561997

609412
506181
211531
657209
469645
118553

517606
648210

20R3806
343925

222858

918823
618923

330527

648210
712642
712642
517606
648210
517606
517606
454916

648210
517606
346089

1207354

697308

918823
569113

629646
347351

637492

474631

315448
424433
518870

440427
171557
572660
597590
476257

1005264

642638

727091

351414

24.1

58.1

88.9
76.9
68.2

75.4
135.5
62.9
84.7
57.3

57.3

57.3

44.7

65.0

50.0 24.1

48.0 58.1

101.0 88.9
40.0 76.9

107.0 68.2

113.0 75.4
79.0 135.5
46.0 62.9

130.0 84.7
117.0 57.3

65.0 57.3

122.0 57.3

118.0 44.7

83.0 65.0

62.0 57.4
18.0 76.9
56.0 98.4
30.0 85.1

29.0 86.3
28.0 155.0
45.0 71.9

137.0 36.0

72.0 76.9

1.812
1.812

- - 1.812 -
- - 1.012 -

--- 1.812 --

- - i.81' -

50.0 1.545 MT
--- 2.808 U1S

S2.753 us
--- 1.219 --
--- 1.9:15 us

48.0 1.551 MT

--- 1.643 MT
--- 1.303 MT

101.0 1.216 MT
40.0 1.231 MT

107.0 1.268 GW
1.328 X1
1.225 M4T
1.140 Mrt
1.321 US

-- 1.269 US
--- 0.769 MT

113.0 1.223 MT
79.0 0.760 MT
46.0 1.231 MT

130.0 i.318 MT
117.0 1.214 MT

--- 1.375 --
-- 1.375 --1.375 --

1.230 GW
65.0 1.338 GW

.. 1.188 MT
122.0 1.253 MT

--- 1.375
--- 1.375 --

118.0 1.256 MT
--- 1.235 MT

83.0 1.221 MT

--- 1.375 --
--- 1.375 --
--- 1.375 -

1.375 --
1.375 --

--- 1.375 --
--- 1.375 --
-- 1.375 --

62.0 1.578 MT
18.0 1.187 MT
56.0 1.326 I-T
30.0 1.224 HT

--- 1.375 --
--- 1.375 --
--- 1.232 MT
--- 1.404 MT

29.0 1.254 MT
28.0 0.794 MT
45.0 1.191 MT

--- 1.384 MT
137.0 1.295 MT

--- 1.375 --
--- 1.304 GW

72.0 1.223 MT
--- 1.325 MT
--- 1.181 MT

0
o
0
0
o

0
0

125911
125911.
125911

0
125911
207118

102875
102975

183618
18618,1
1 60152
160352

160352
218618
218618
160352
160352
195615
195618
195618
171740
171740o

o

171740
171740
171740
171740

0

14R792
148782
148782

125911

207118

I136i8
183618
160352

195618
195618
195618
1-1740
171740

171740

148782

148782

ý===>rouD~d by Linr: 0C.6-I18-FDW-07, No Sorting.

FD[07SPl1 DS
F[O7TE1 (0,,S)
FD[071I01 (D S)
FD07ELI0
FD0•IEE'l I
FD07•IMA I

FD[;07,1.12
INLET E-2-1A

54 3.462
15 3.246
15 3.246

4 4.003
54 3.462

2 4.003
4 4.003

30 4.328

2.629
2.464
2.464
3.039
2.628
3.039
3.039
3.285

0
0
0
0
0
0
0
0

=-'.-ro.Jped by Line: J11-18"-FDW-08, No Sorting.

po11086001 (1"- E)
FD0A1DO I (S,;F.)
F'['.651L01

FL',)981
1

1OSFL,0RSK-Ql Us

FbSP02I DS
•- D' iiE Lf":!

F70QRD610.: L,'E)
ILŽ9ORD029 i s, :)
F['09.RD03 (LIE)
FDOiil.00i (S/E)
FVOSSPu 2
FDOREE.03
FDO6SP03 US
FD0•irP03 DRý

FDER5L04
I-'D308SP0.!

FD08EL05
F'D108S15 US

4
54
54

7
7

18

6.8

52
52

4
54

2
5"

2,585
3.462
4.003
1. 462

462

4.003
3.787
6.663
3. 246
5.830
2. 705
4.003
2.705
2.705

4.003
3.462
4.003
1.705

1.963
2.6-8
3.039
2.628
2.628
3.039
2.875
5.059
2.464
4,426
2.053
3.039
2.053
2.053
3.039
2.628
3.039
2.053

551492
277783
660122
428695

589229
277438
440606

731287

397769

57.4
76.9
98.4
85.1

86.3
155.0
71.9

36.0

76.9

207118
183618
207118
207118

0
0

148782
148782
230118
230118
230118
102975
102975

0
181618
193619
183619
I13618

183618
183618
207118
20 D118

230118
230118
210118

102975

183618

m - - - - - - m - m - - - - m m m



- m m m m m - m - m - - m - m m m m m

Fl:'7TEO 1 ( U!S )
FL ý.l' I C , I I.-S)
FridO, 1.106
FLiC .S1F06 ULS
F;' ''G.-,l-t6 03mTonb.l'tu-,O

FPOSFLO0
INLELIT E. :.- I s

15
15,

4
54
54

30

7 .05
3.246
3.2.16
4. 003
'I.462
3. 462
4.003
4.003
4.3Ž8

2.053
2.464
2.464
3.039
2.628
2.628

3.039
3.039
3.285

1.375
1.375
1.375
1.375
1,375
1.375
1.375
1.j75
1.375

1.300
1.285
1.285
1.302
1.260
1.280
1.265
1.265
1.256

1.085
1.085
1.085
1.085
1.085
1.085
1.085
1.085
1.085

1.0R5
1.065
1.085
I .085
1.085
1.085
1.085
1.085
1.085

916R23
712642
712642
626415

648210
517606
517606
454916

-----.---.-- .-. 1.375
------ . .- - . .- - . .- - 1 .3"75

-----.---.--.-. 1 .328
582535 73.3 93.0 73.3 93.0 1.28Z

------.-.-.-. 1 .3•75
... ... . . ... 1 .3'75

---- -.-- -.--.-. 1 .315
- --- - -. . .-- -- - . 37 5

X, T
OW

0
0
01717 40

171740
0
0
0
0

17 .1740

ti dredictiorns are based on last Tmeas to analysis ending period.
f2' Predicticns are fcrthe time of last inspection (last known meas. wear).
II] C-1 Tmeas it minimum thickness from Band, Blanket or Area Method of greatest wear.

MT D:heas is component minimum thickness.
PW =nse-s is Tinit - predicted wear.
US T=•-s is user specified.

14i If n, Tmedis has been determined from measured data, then Tmeas = Tinit and Time = current component installation time.
Tme.. is used to. determine Predicted Thickness and Component Predicted Time to Tcrit.



COmpany: '"brm.rrt Yankee ý;.c'uer w .jr 7orporationr eport Date: 4-.;EP-2it6 Time: 10:74:44 I
P3ant: Vermont Yankee Analysis Date: 2W-SEP-2006 Time: 10:03:33
Unit: CHECWCPKn FAC Version l.OF (Build 52)
DB Name: VY

Wear Rate Analysis: Combined Rankings frr Inspection I
R-in Name: FDWZ006 2P1s to E2s
En:ding Period; CY,7LE 25
Total Plant Operating Hours: 24161R Duty Factor (Global): 1.000
WRA Data Option: Ignore XFA Exclude Measure Wesar: NoLine C,:rrection Factor: 0.196

Component Predicted
Component Gecmetry Average Wear Rate Time to Tcrit ((hrs)

Name Code ,mils'year) Non-Inspected Inspected

FDO03EL3 1 4.138 1298252
FD03EL07 2 4.639 1351886
FrOPRD02U0/E) 7 6.663 1207354
FD03SP04 DS 54 4.013 256333
OUTLET P-I-1A 31 8.398 -275 ------
OUTLET P-i-iC 31 8.398 ------ 144602
FD03SP06 54 4.013 11901
FD07RD021S/E) 7 6.663 118553 ------
FDO1TE05D/S) 15 *3.762 ------ 116667
FD08RD03(S/E) 18 5.830 277438
FD07RD03(S/E) i. 5.830 ------ 171557
FD01RDOI(S/E) 18 4.703 314205 I
FD01DOI(LIE) 18 3.762 181082
FD03RD01(S/E) 18 4.703 ------ 486109
FD07SP02 DS 52 2.705 211531
FDO1EL01 4 4.639 ------ 249415
FD07EL07 2 4.003 222858
FD03EL06 4 4.639 1175408
FD03RD01(L/E) 18 3.762 224808
FD03EL04 4 4.639 1090308
FD03SPO4 US 54 4.013 ------ 247633
FDOlELO5 2 4.639 314779 ------
FD03EL05 2 4.639 660586
FDO1EL03 2 4.639 1348963 -
FD03SP02 DS 54 4.013 2----- 262754
FDO1EL02 4 4.631 357616
FD03TEO1U/S) 15 3.762 267751
FD03SPO7 DS 52 3.135 272920 I
FD03EL02 4 4.639 364624
FD03:P02 US 54 4.013 273587
FDO1EL04 2 4.639 338950
FDOISP06 US 62 1.477 275451
FD03EL01 4 4.639 ------- 588356
FDO0TE04(U,'S) 12 4.521 3344486
FDOSRPDO1(S'E) ' 7 3.462 277783
FDO1TE02(U,'S) 12 4.521 562637 -
FD035PO5 52 3.135 308755
FDO1TE01(U/S) 12 4.521 1205476
INLET E-2-1B 30 4.328 454916 ------
INLET E-2-1A 30 4.328 454916 ------
FDO7ELO1 4 4.003 315448
FDO1TE02(BR.) 12 4.263 1907893 ------

FDO1TE04(BR.) 12 4.263 370635 I
FD07EL09 4 4.003 330527 ------
FDOITEO1(BR.) 12 4.263 370635
FD01SP03 US 52 3.135 334677
FD07EL06 2 4.003 343925 I
FDO8RD021L,'E5 7 3.787 346089 ------
FDO1SP02 DS 54 4.013 397168
FD01SP04 US 52 3.135 347047
FDO8SPO5 US 52 2.705 347351 ------
FD07SPIO US 54 3.462 351414
FDO1SP02 US 54 4.013 370414 -
FD07EL04 2 4.003 597590
FD08EL04 4 4.003 569113
FDOREL05 2 4.003 629646
FD08SP04 54 3.462 397769
FDOBEL03 2 4.003 697308 -
FDO7SPO1 US 54 3.462 ------ 424433
FD08EL01 4 4.003 660122
FD08SPOI US 54 3.462 --- 429695
FD09EL02 2 4.003 517606 ------
FD03SP01 58 2.75) 430970
FDG.IEL36 4 4.003 626415 I
FDO1TE05(U.5) 15 3.762 ------ 435674
Fo07EL12 4 4.003 517606
FDO.7DG03M/E) I 3.246 ------ 440427
FD04q.:P02 68 2."05 ------ 44i606
FD07ELIO 4 4.043 51,7606
FD07ELG2 2 4.003 609412 -
FD07EL05 4 4.00) 517606 ------
FD07R 0,2(L,E) , 3.787 469645 ------
FDOoiPlI 54 2.364 474631
FD07EL03 2 4.003 657209 ------
FD079 C4 52 2.765 - 476257
FDO:ELIL 2 4.M03 517606 I

01(510 4 4.rC3 517606 I
FD076P0 US 12 2.705 556181 ------
FZ0AEL07 -4.003 i 1606 ---..
Fý07sP01 OS 54 3.462 511A 70
FD0qRD01'L:E) 2.555 $51412

Ff'07ELO'- 1 3.570 61P)23 ......
FD057801OS,E) 7 3.46 0677 ?4..
F D,7 SPI 05 54 3.462 ;482iC ......



F20751''03 54 2.725 .i... 572650
FD08RSP06 US 54 3.462 - 5i2535
FD07SP05 54 3.462 64P21'0 -
FDOSRD03 IL;E) 11 3.246 ------ S9229
FD108SP01 OS 54 3.462 448210 -
FDO!SPos us 52 3.135 6'4638 ------
FD0PSP06 DS 54 3.462 64A210 ------
FDOISP03 DS 52 3.135 618638 .
FD01spG4 DS 52 3.135 618638
FD0SPII 54 3,462 -648210
FDORTE01(U/S) 15 3.246 712642 ------
FDOATEO1ID,5,) 15 3.246 712642
FDOISPIO DS 65 1.477 637492
FD07TE01D/S) 15 3,246 712642
FD07SPOR US 52 2.705 642638
FDO7TE01(U.'S) 15 3.246 712642

.FD01SPO5 DS 52 3.135 7171R5 -
FD)03SP07 US 52 3.135 ------ 687082
FDO7RDO0(LeEl 7 2.585 71158-
FDO1TE02D/'S) 12 3.029 779445
FD01TE0UOD;S) 12 3.029 2274932 ------
FDO1TE04(D/S) 12 3.029 4846614
FD003G03 51 2.159 829696
FD07SP09 51 2.380 727091
FD01SP01 58 2.)59 746397 ------
FDO8SP03 US 52 2.705 ------ 731287
FDO1EL06 2 2.733 1223953
FD01EL08 4 2.733 1889019 -
FDO1EL07 4 2.733 1223953
FDO1SP07 US 62 1,477 829982
FD01SP06 DS 62 1.477 845365
FD07SP08 DS 52 2.705 918823 ....--
FDO8SP03 DS 52 2.705 918823
FD08SP05 DS 52 2.705 918823
FD07SP07 52 2,705 1005264
FDO1SP09 54 2.364 1464924 ------
FDO1TE03(D/S) 15 2.216 1583803
FDO1TE03(U/S) 15 2.216 1583803
FDOlSP08 52 1.847 1964216
FDO1SPIO US 65 1.477 2534835
FDG7SP06 9 1.393 2083806
FDO1SP07 DS 62 1.471 2534835



Company: Y/ernnt 'ankee >hclear ?*,or Co:rporation Reýport Date: 2fi-SEP-2006 Time: 10:54:40
Plant: Vermocnt Yankee Analysis Date: 28-SEP-2006 Time: 10:03:23
Unit CHEC2IORZS FAC Version 1.)F (Build 52)
DB Hame: '1Y I

Wear Pate Analysis: Thickness,Sevrice Time Report ...

Pun Name: FOW2006 ZPlS to E2s2a
Ending P'2riod: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Globali: 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.196

Component Predictedrl3 Component Actual
Ccmponent Thickness (in) Time to Tcrit (hrs) Service Time

Name Init. Prd.(13 Thoop Tcrit Non-Inspected Inspected (hrs)
...............................................................................................

z==>Grouped by Line: 001-16"-FDW1-01. NO Sorting.

OUTLET P-I-IA 1.000 0.768 0.769 0.769 -275 241618
FD01RD01(L/E; 1.219 1.024 0.964 0.964 -8108- 241618 I
FD01RD01(S/E) 1.000 0.897 0.769 0.769 314205 241618
FDO0EL01 1.219 1.065 0.964 0.964 249415 241618
FD0lTE05(U/S1 1.219 1.107 0.964 0.964 435674 241618
FDO1TEO5(D/S) 1.219 1.003 0.964 0.964 116667 241618
FD01SP01 1.219 1.143 0.964 0.964 746397 241618
FDO0EL02 1.219 1.108 0.964 0,964 357616 241618
F00ISP02 US 1.219 1.093 0.964 0.964 370414 241618
FDOISP02 DS 1.219 1,103 0,964 0.964 397168 241618
FDO1EL03 1.219 1.507 0.964 0.964 1348963 241618
FD01SP03 US 1.219 1.055 0.964 0.964 334677 241618
FDO1SP03 DS 1.219 1.133 0.964 0.964 618638 241618
FDOIEL04 1.219 1.101 0.964 0.964 338950 241618
FDOISP04 US 1.:19 1.059 0.964 0.964 347047 241618
FD01SP04 DS 1.219 1.133 0.964 0.964 618638 241618
FDOIEL05 1.219 1.091 0.964 0.964 314779 241618
FD01SP05 US 1.219 1.133 0.964 0.964 618638 241618
FD01SP05 DS 1.219 1.159 0.964 0.964 717185 241618

===>Grouped by Line: 003-16"-FDW-03. No Sorting.

OUTLET P-I-IC 1.000 0.874 0.769 0.769 144602 241618
FD03RD01(L/E) 1.219 1.038 0.964 0.964 224808 241618
FD03RD01(S/E) 1.000 0.967 0.769 0.769 486109 241618
FD03EL01 1.219 1.201 0.964 0.964 588356 241618 I
FD03TE01(U/S) 1.219 1.052 0.964 0.964 267751 241618
FD03TEO1(D/S) 1.219 1.069 0.964 0.964 319897 241618
FD03SP01 1.219 1.068 0.964 0.964 430970 241618
FD03EL02 1.219 1.111 0.964 0.964 364624 241618
F003SP02 US 1.219 1.060 0.964 0.964 273587 241618
FD035P02 DS 1.219 1.056 0.964 0.964 262754 241618
FD03EL03 1.219 1.430 0.964 0.964 829696 241618I
FD03SP03 1.219 1.163 0.964 0.964 129696 241618
FD03EL04 1.219 1.403 0.964 0.964 1090308 241618
FD03SP04 US 1.219 1.051 0.964 0.964 247633 241618
FD03SP04 DS 1.219 1.054 0.964 0.964 256333 241618*
F03EL05 1.219 1.230 0.964 0.964 660586 241618
FD03SP05 1.219 1.048 0.964 0.964 308755 241618
FD03EL06 1.219 1.437 0.964 0.964 1175408 241618
FD038P06 1.219 0.969 0.964 0.964 11901 241618
FD03EL07 1.219 1.508 0.964 0.964 1351886 241618
FD03SP07 US 1.219 1.151 0.964 0.964 687082 241618
F003SP07 DS 1.219 1.039 0.964 0.964 272920 241618

===-Grouped by Line: 004-24"-FDW-01. No Sorting.

FDO1TE01(U/S) 1.812 1.919 1.447 1.447 1205476 241618
FDOOTElI(-DS) i.812 2.044 1.447 1.447 2274912 241618
FOITE01(BR.) 1.219 1.101 0.964 0.964 370635 ------. 241618
FD01SP06 DS 1.812 1.555 1.447 1.447 845365 241618
FD01SP06 US 1.812 1.482 1.447 1.447 275451 241618

FD01TE02(U/S) 1.812 1.667 1.447 1.447 562637 241618
FM01TE02(DiSi I.812 1.651 1.441 1.447 779445 241618
F001TE02(BR.) 1.219 1.669 0.964 0.364 1907R93 -41618
FD01SP07 US 1.412 1.553 L.447 1.447 829982 241618
FD01SP07 OS 1.812 1.771 1.447 1.447 2534635 ------ 241618
FD01EL06 1.812 1.737 1.447 1.447 1223953 ------ 241618
FDOISP08 1.812 1.761 1.447 1.447 1064216 241618
F001EL07 :.R12 1.737 1.447 1.447 1223953 241618
F001S209 1.812 1,747 1.447 1.447 1464924 241618
FDOITE031U/S) 1.812 1.751 1.447 1.447 1583803 241618
FD80TE030D'SI 1,812 1.751 1.447 1,447 1583803 241618
FD.IiSPlO US 1.812 1.771 1.44' 1.447 2534835 .41618

F80ISPI0 0D 1.A12 1.52R 1.447 1,447 ------ 637492 241618
FO0ITE04.U:$) 1.812 2.757 1.447 1.447 33444A6 ------ 241618
FDOO1TE04'OiSS I.12 2.719 1,447 1.447 4P46614 :41618
FDOITEO4;ER.1 1.•19 1. 101 0.964 0.964 370635 -41618
FD01EL08 1,412 1.894 1,447 1.447 i119019 .... :41618
FY1is•Il 1.412 1.544 1.447 1.441 ------ 474631 241618

=z=:,rouped by Line: 0t5-13 -P2.6-37, No Sorting.

F0701rP0!L.E) 1.P12 1.606 1.447 1.447 711588 ------ 241614
FCQT2PD0IS.E; 1.31E I.254 1.045 1,285 5-1937 142618
Fc07EL01 1.375 1.194 1.5A5 1.>65 ------ 315440 242614F

FD070,P> US 1.-75 1.212 i1.15 1 .P-5 424433 241618
F8C0P701 is 1.D75 1.241 1..35 1.085 51670 241618
FC0f0,021 1.375 1.296 1.285 1.085 609412 ------ 61
F20'5P02 US *.Y)5 1.204 1.085 1.0Q5 5 6181 ...... 24151A
FD2,2:ý:02 D1 1.3'5 1.1,5 1.-)q5 1.0.15 2-15-- 2 ..... 416: I
FOXCIEL0S _.375 1.313 1.QA5 1.045 757209 - 2416i2

I .(IP



FD07PD02(L;Ej 1.375 1.2 n3 1.85 1.08.5 463645 24161R
FD07RD02(S/E) 0.844 0.716 0.648 0.648 118553 241618
FD07RDOý(L/E) 1.375 1,209 1.095 i.085 ------ 440427 241618
F007RD03151E) 0.844 0.735 0.648 0.648 ------ 171557 241618
FD07P?03 1.375 1.219 1.095 1.085 ------ 572660 241618
FD07EL04 1.375 1.292 1.085 1.085 597590. 241618
FD073PO4 1.375 1.197 1.085 1.085 ------. 476257 241618
FD07EL05 1.375 1.265 1.085 1.085 517606 ------ 241618
FD07S?05 1.375 1.28R0 1.085 1.085 64R210 241618
FDO7SP06 1.375 1.337 1.085 1.085 2083806 ------ 241618
FD07EL036 1.375 1.204 1.085 1.085 343925 241618
FD07P0O7 1.375 1.321 1.085 1.085 1005264 241618
FD07EL07 1.375 1.162 1.085 1.085 222858 241618
FD07SP08 US 1.375 1.236 1.085 1.085 ------ 642638 241618
FDJ73P08 DS 1.375 1.300 1.085 1.085 918823 241618
FD07ELOR 1.375 1.277 1.085 1.085 618923 ------ 241618
FD07SP09 1.375 1.235 1.085 1.085 727091 241618
FD07EL09 1.375 1.2013 1.085 1.085 330527 ......- 241618
FDP07SP10 US 1.375 1.190 1.085 1.085 351414 241618

-- >Grouped by Line: 006-18-FDW-07, No Sorting.

FD07SP10 DS 1.375 1.280 1.085 1.085 648210 241618
FD07TE01 (U/S) 1.375 1.285 1.085 1.085 712642 241618
FD07TEOl1D/S) 1.375 1.285 1.085 1.085 712642 ------ 241618
FD07ELIO 1.375 1.265 1.085 1.085 517606 241618
FD07SPIJ 1.375 1.280 1.085 1ý085 648210 ------ 241618
FD07EL11 1.375 1.265 1.085 1.085 517606 241618
FD07EL12 .1.375 1.265 1.085 1.085 517606 241618
INLET E-2-!A 1.375 1.256 1.085 1.085 454916 241618

===>Grouped by-Line: 011-18*-FDW-08, No Sorting.

FD08RD01L/E), 1.812 1.570 1.447 1.447 551492 241618
FDOSRD01(S/El 1.375 1.168 1,085 1.085 277783 241618
FDOREL01 1.375 1.314 1.085 1.085 660122 241618
FDO8SPO1 US 1.375 1.214 1.085 1.085 ...... 428695 241618
FD08SPO1 DS 1.375 1.280 1.085 1.085 648210 241618
FD08EL02 1.375 1.265 1.085 1.085 517606 - 241618
FDO8RD02(L/E) 1.375 1.199 1.085 1.085 346089 241618
FD08RD02(SIE) 0.844 1.345 0.648 0.648 1207354 241618
FD08FD03 (L/E) 1.375 1.251 1.085 1.085 589229 241618
FDOPRD03 (S/E) 0.844 0.788 0.648 0.648 277438 241618
FD088P02 1.375 1.188 1.085 1.085 440606 '241618
FDO8EL03 1.375 1.327 1.085 1.085 697308 241618
FOODSP03 US 1.375 1.256 1.085 1.085 731287 241618

D0088P03 DS 1.375 1.300 1.085 1.085 918823 ------ 241618
FDO08EL04 1.375 1.282 1.095 1.085 569113 241618
FD088P04 1.375 1.204 1.085 1.085 3977 69 2416i8
FD08EL05 1.375 1.303 1.085 1.085 629646 241618
FD08SP05 US 1.375 1.166 1.085 1.085 347351 241618

===>Grouped by Line: 012-1R'-FDW-08, No Sorting.

FD08SP05 DS 1.375 1.300 1.085 1.085 918823 241618
FD08TE01(U/SI 1.375 1.285 1.085 1.085 712642 - 241618
FDO0TE01(D/S) 1.375 1.285 1.085 1.085 712642 241618
FD08EL06 1.375 1.302 1.085 1.085 626415 241618
FD088P06 Us 1.375 1.260. 1.085 1.085 582535 241618
FD08SP06 DS 1.375 1.280 1.085 1.085 648210 241618
FD08EL07 1.375 1.265 1.085 1.085 517606 ------ .241618
FDO8EL08 1.375 1.265 1.085 1.085 51,7606 241618
INLET E-2-1B 1.375 1.256 1.085 1.085 454916 - 241618

Note:
(1] predictions are based on last Tmeas to analysis ending peritd.



CL3"Tany: ;ermcnt 7-.inkae Nuclear %ower CorPoration Reýport Date: n8-SE?-30 Time: 10:04:35
PlAnt: Vermont Y nkee Analysis Date: 28-SEP-2006 Time: 10:03:33
Unit: CHECWORKS FAC 'Iersion 1.OF (Build 52)
DB Name: \'!

',.ear Rate Analysis: Inspection History Report

Run Name: F0W1C06 2Pls to E2s
Ending Period: CYCLE 25
Total Plant Operatirg Hours: 241618 Duty Factor (Global): 1.000
WPA Data. Gption: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.196

-------- Material --------- Time (hrs) Measured
Component Geom. Cr. Cu. Mo. Sigma Last Analysi's wear

Name Code No. M%) (W) (M) (psi) Inspected Replaed' Option (mils)
........... y.L.e:...-16....--...o....r....ng...................................................

==:>Grouped by Line: 001-16*-FDW-0!, No Sorting.

I
I
I
I

OUTLET P-I-IA
FDO0RD01(LiE)
F001RD01 (S,)
FD01EL01
FD01TE05(UJS)
FDOITE05(D/S)
FD01SP01
FDOGEL02
FD0!SP02 US
FDO1SP02 DS
FDOlEL03
FDOISP03 US
FD01SP03 DS
FDO1EL04
FDOISP04 US
FDOlSP04 DS
FDOlELO5
FDOISP05 US
FDO1SP05 DS

31
18
18

4
15
15
58

4
54
54

2
52
52

2
52
52

2
52
52

5
21
21
21

5
5
5

215
5

21
5
5

21
5
5

21
5
5

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00.
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

==z>Grouped by Line: 003-16'-FDW-03, No Sorting.

OUTLET P-1-iC
FD03RD0l(L/E)
FD03RD01(S/E)
FD03EL01
FD03TE01 (U'S)
FD03TE01(D/S)
F003SPO1
FDO3EL02
FD03SP0I US
FD03SP02 DS
F003EL03
FD030P03
FD03EL04
FD03SP04 US

.FD03SP04 DS
FD03ELO5
FDO3SP05
FDO3EL06
FD03SP06
FD03EL07
FD03SPO7 US
FD03SP07 DS

31
18
18

4
15
15
58

4
54
54

1
51
4

54
54
2

54
4

54
2

52
52

5
21
21
21

5
5
5

21
5
5

21
5

21
5
5

21
5

21
5.

21
5
5

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.)00
0.00
0.00
0.00
0 00,
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

5000
15000
15000
15000
15000
i50f0
15000
15•0(0
i5000

218618
2 18618.
210618

171740

195618

195618

218618
218618

183618
183618
1B3618
183618
183618
183618
218618

148782
114614
195618
114614
195618
195618
148782
148782
148782
148782
148782

183618

148782

148-7 82

:07 ha

i33618
150302

-Excl LCF

-ExclL'Z-F

----- Excl LCF

----- Excl LCF

79
121
,13

88

73

48

19
14

112
96

139
103

37
52

146

117
109
38
82
91
33

129
48
33
96

144

69

112

136

50

48

100
4-
1•0

I
U

:::>Grouped by Line: 004-24*-FDW-01, No Sorting.

FDO0TE01(U,'S)
FDO1TE010D/S)
FD0lTE0l(BR.,
FDO1SP06 DS
FDO1SP06 US
FDO0TE02(U/S)
FDOiTE02 DOS)
FD01TE02(BR.)
FDOISPO7 US
FD010007 Dl0
FDO1EL06
FDO1SP08
FDO1EL07
FDOISP09
FDOITE01(U.'S',
FE01TE03 DS)
FD01OPl0 US

FDOISPI0 CS
FDOITE04(1U'.-S
FD0iTE04MD0S.
FDOITEO04(BR. 1
FDO1ELOA
FDO1SP11

i2
12
6?
62
62
12
12
12
62
62

52
4

54
15
-5
65
65
12
12
12

54

21
21
21

5
5

21
21
21

5
5

21
5

21
521
21
5

21
5

0.00
0.00
0.00,
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0o'30
0.00
0.00
0.00
0.00
0.O0
0.30
0. 00
0 .03

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00.
0.00
0.00
0.00
,0.00

0.60
0.,00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00

----- Excl LCF
----- Excl LCF
-Excl LCF

. .Exc! LCF
-Excl LCF
-Excl LCF

-Excl 1CF

-.. 'E ' LCF

I
I
I
I
I
(3
I
I
I

:==v.-Groped by Lini: 005-!A'-FDw-07, No Sorting.

FD 01 1rCII. E;
FD0VRD61,'E)
FD0EL01
FDO'SP-511R)S
000U3001 DO
FP07SL02

FrC07SF0 1:S
FO>0qP02 DS
FDOEL.'03

7
4154

2121
21

21

0.00
0.0
0.30'.

0.00

1. 30

1.3O 0.00
.0D 0.00

0.0) 0.00
0.00 0.¢0
0.00G 0.00
0.00 C.00
0.620 0.00
0.00 0.00 I



Ft07PE02 {L, E)

FDO07RD03 IL/E)
FD07RD03;S/E)
FD07SPO3
FDGTELC4

FDOSSP04
FOGEL05
FD075P05
FOD07S PO6

FOG 7ELO6
FDG7SP07
FDG0ELO7
FDO7SPOR US
FDO7SPOR DS
FDO7ELO8
FDP0SP09
FD07EL09
FDO7SPIO US

7 21 0..; 0.00 0.00 15000
7 21 0.00 0.00 0.00 15000

18 21 0.00 0.00 0.00 15000
18 21 0.00 0.00 0.00 15000
68 5 0.00 0.00 0.00 15000

2 21 0.00 0.00 0.00 15000
52 5 0.00 0.00 0:00 15000

4 21 0.00 0.00 0.00 15000
54 5 0.00 0.00 0,00 15000

9 5 0.00 0.00 0.00 1500.)
2 21 0.00 0.00 0.00 15000

52 5 0.00 0.00 0.00 15000
2 21 0.00 0.00 0.00 15000

52 5 0.00 0.00 0.00 15000
52 5 0.00 0.00 0.00 15000

1 21 0.00 0.00 0.00 15000
51 5 0.00 0.00 0:00- 15000

4 21 0.00 0.00 0.00 15000
54 5 0.00 0.00 0.00 15000

..... ,. . ... - Ex-71 LiF

--- -- E-cl LCF
19561q
195618
1956i7
171740
171740

171740171740 - - -

148782

148782

113
7946

130
117

65

122

119

83

===>Gro'iped by Line: 006-18"-FLW-07, No Sorting.

FD07SPIO DS
FD07TEO1(U/S)
FD07TEOI(D/S)
FDO7ELI0
FD07SP1±
FD07ELII
FD07EL12
INLET E-2-1A

54 5 0.00 0.00 0.00 15000
15 21 0.00 0.00 0.00 15000
15 21 0.00 0.00 0.00 15000

4 21 0.00 0.00 0.00 15000
54 5 0.06 0.00 0.00 15000

2 21 0.00 0.00 0.00 15000
4 21 0.00 0;00 0.00 15000

30 5 0.00 0.00 0.00 15000

===>Grouped by Line: 011-16"-FDW-08, No Sorting.-

FDORD01(L/E)
FDO8RDO1I(S E
FDOSEL01
FDORSPO1 USFDO0SPO0 IS

FD00EL02
FDO0RD02SL/E)

FID0SRD02tS/F,)
FD08RD03(L/E)
FDORRD03{S/F)

FDORSP02
FD00EL03
FDORSP03 US
FDOSP03 DS
FDOREL04
FrOR8P04
FDO0EL05
FD08SP05 US

7 21 0.00 0.00 0.00 15000
7 21 0.00 0.00 0,00 15000
4 21 0.00 0.00 0.00 15000

54 5 0.00 0.00 0.00 15000
54 5 0.00 0.00 0.00 15000

2 21 0.00 0.00 0,.00 15000
7 21 0.00 0.00 0,00 15000
7 21 0.00 0.00 0.00 15000

18 21 0.00 0.00 0,00 15000
18 21 0.00 0,00 0,00 15000
68 5 0.00 0.00 0.00 15000

2 21 0.00 0.00 0.00 15000
52 5 0.00. 0.00 0.00 15000
52 5 0.00 .0.00 0.00 15000

4 21 0.00 0.00 0.00 15000
54 5 0.00 0.00 0.00 15000

2 21 0.00 0.00 0.00 15000
52 5 0.00 0.00 0.00 15000

183618
183618
207118
207118

230118
230118
230118

102975

183618

171740

62
18
55
29

29
27
45

137

72

===>Groiped by Line: 012-18-FDW-08. No Sorting.

FDORSPOS DS
FDO8TEO1(U/SI
FDOBTE01(D/S)
FDDOEL06
FD08SP06 US
FDO8SP06 DS
FDOREL07
FDORELO8
INLET E-2-1B

52 5 0.00 0.00 0.00 15000
15 21 0.00 0.00 0.00 15000
15 21 0.00 0.00 0.00 15000

4 21 0.00 0.00 0.00 15000
54 5 0.00 0.00 0.00 15000
54 5 0.00 0.00 0.00 15000

2 21 0.00 0.00 0.00 15000
4 21 0.00 0.00 0.00 15000

30 5 0.00 0.00 0.00 15000

93

0'



I
½r.ny: .'emont Yankee Nuclear PRwer Cnrpor.ation Report Date: 28-SEP-2006 Time: 10:04:230
Plant: Vermont Yankee Analysis Date: 2R-SCP-2006 Time: 10:03:33
Unit: CHECWORKS FAC Version 11SF (Build 52)
DB Name: VY I

Wear Rate Analysis: Wear Rates/Input Data Report

Rur Name: FDW2006 2Pls to E2s
Ending Period: CYCLE 25 3
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
51MA Data Option: Ignore NFA Ecclude Measure Wear: No
Line Correction Factor: 0.196

Average Current
Component Geom. Wear Rate Wear Rate Temp. Velocity Steam Diameter

Name Code (milz/year) (mils/year) (F) (ft/s) Quality (in)

r==ŽGrouped by Line: 001-161-FDW-01, No Sorting.

OUTLET P-I-IA 31 R.398 6.316 296.9 24.599 0.000 12.750
FDOIRDO0(L/E) 18 3.762 2.R56 296.9 15.456 0.000 16.000 5
FDOIRD01(S/E) I 4.103 3.570 296.9 24.599 0.000 12.750
FDOIEL01 4 4.639 3.522 296.9 15.456 0.000 16.000
FD01TE05U/!;) 15 3.762 2.856 296.9 15.456 0.000 16.000
FDO1TE05[D/S) 15 3.762 2.856 296.9 15.456 0.000 16.000
FD01SP01 58 2.759 2.094 296.9 15.456 0.000 16.000
FDO1EL02 4 4.639 3.522 296.9 15.456 0.000 16.000 1
FDO1SP02 US 54 4.013 3.046 296.9 15.456 0.000 16.000
FDO1SP02 DS 54 4.013 3.046 296.9 15.456 0.000 16.000
FDO1EL03 2 4.639 3.522 296.9 15.456 0.000 16.000
FDO1SP03 US 52 3.135 2.380 296.9 15.456 0.000 16.000
FDO1SP03 DS 52 3.135 2.380 296.9 15.456 0.000 16.000
FDO1EL04 2 4.639 3.522 296.9 15.456 0.000 16.000
FDO1SP04 US 52 3.135 2.380 296.9 15.456 0.000 16.000
FDO1SP04 DS 52 3.135 2.380 296.9 15.456 0.000 16.000
FDO1EL05 2 4.639 3.522 296.9 15.456 0.000 16.000
FDO1SPO5 US 52 3.135 2.380 296.9 15.456 0.000 16.000
FDO1SP05 DS 52 3.135 2.3R0 296.9 15.456 0.000 16.000

*='>Grouped by Line: 003-16"-FDW-03, No Sorting.

OUTLET P-1-IC 31 R.398 6.376 296.9 24.599 0.000 12.750
FDO3RD01L/E} 18 3.762 2.R56 296.9 15.456 0.000 16.000
FD03RD01IS/E) 1R 4.703 3.570 296.9 24.599 0.000 12.750
FD03EL01 4 4.639 3.522 296.9 15.456 0.000 16.000
FD03TEO1(U/S( 15 3.762 2.856 296.9 15.456 0.000 16.000.
FD03TEO1(D/S) 15 3.762 2.856 296.9 15.456 0.000 16.000
FD03SPO1 58 2.759 2.094 296.9 15.456 0.000 16.000
FD03EL02 4 4.639 3.522 296.9 15.456 0.000 16.000
FDOISP02 US 54 4.013 3.046 296.9 15.456 0.000 16.000
FD03SP02 DS 54 4.013 3.046 296.9 15.456 0.000 16.000
FD03EL03 1 4.138 3.141 296.9 15.456 0.000 16.000
FD03SP03 51 2.759 2.094 296.9 15.456 0.000 16.000
FD03EL04 4 4.639 3.522 296.9 15.456 0.000 16.000
FD03SP04 US 54 4.013 3.046 296.9 15.456 0.000 16.000
FD03SP04 DS 54 4.013 3.046 296.9 15.456 0.000 16.000
FD03EL05 2 4.639 3.522 296.9 15.456 0.000 16.000
FD03SP05 52 3.135 2.380 296.9 15.456 0.000 16.000
FD02EL06 4 4.639 3.522 296.9 15.456 0.000 16.000
FDO3SP06 54 4.013 3.046 296.9 15.456 0.000 16.000
FD03EL07 2 4.639 3.522 296.9 15.456 0.000 16.000
FD03SP07 US 52 3.135 2.380 296.9 15.456 0.000 16.000
FD03SP07 DS 52 1.135 2.380 296.9 15.456 0.000 16.000

==:>Grouped by Line: 004-24"-FDW-01, No Sorting.

FDO1TE01(U/S) 12 4.521 3.432 294.7 13.741 0.000 24.000
FDO1TE01(D/S) 12 3.029 2.299 296.9 6.847 0.000 24.000
FDO1TEO1tBR.) 12 4.263 3.237 296.9 15.456 0.000 16.000
FDO1SP06 DS 62 1.477 1.122 296.9 6.847 0.000 24.000
FDOISP06 US 62 1.477 1.122 296.9 6.847 0.000 24.000
FDO1TE021U,'S) 12 4.521 3.432 294.7 13.741 0.000 24:000
FDOITE02(D/S) 12 3.729 2.299 296.9 6.847 0.000 24.000
FDO1TEO2(BR.) 12 4.Z63 3.23r 296.9 15.456 0.000 16.000
FD01SP07 US 62 1.477 1.122 296.9 6.847 0.000 24.000
FDO1SP07 DS 62 1.477 1.122 296.9 6.847 0.000 24.000
FDOZEL06 2 2.733 2.075 296.9 6.R47 0.000 24.000
FDOISPOR 52 1.847 1.402 296.9 6.847 0.000 24.000
FDO1EL07 4 2.733 2.075 296.9 6.R47 3.000 24.000
FD01SP09 54 2.364 1.795 296.9 6.R47 0.003 24.000
FDO1TE03,U/S) 15 2.216 1.6A2 296.9 6.R47 0.000 24.000
FDOITE03(D:,S) 15 2.216 1.6:2 2)6.9 6.847 0.000 24.000
FDOISP1O US 65 1.47, 1.122 196.9 6.P47 0.000 24.000
FD01SPI3 DS 65 1.077 1.122 296.9 6.847 0.100 24.000
FD01TE04U'S( . 12 4.521 2.4312 294.7 13.741 0.000 24.0C0
FD01-SO4(D.'S3 12 3.029 2.299 296.9 6.R47 0.007 24.000
FD0ITE041BR.1 12 4.263 3.227 296.9 15.456 0.-00 16.6000
FD0oELO 4 2.733 2.075 296.9 6.847 7.620 :4.000 G
F iP7C,0 1 54 2.364 1.795 296.9 6.-47 0.000 24.6000

x===Grouped by Lire: Ho5-18-PDw-07, No Sorting.

FDG7RDOIU( 51 7 2.595 1.963 296.9 6.910 0. 000 . 24.17007300RO•S El 7 3.462 2.628 296.9 12.224 0.000 ±8.010 iFýOO EL G' 4 4.07G i3,03 296.9 12.224 0.030 1 s.0C70
FDJOSPO1 US 54 3.462 2,528 296.9 12.224 0.060 Is.(00
F-0 'sP0 CS 54 3.462 2.620 796.9 12.224 0.000 1A.os0
F 0ZE 02 2 4..3'3 3.r39 96.39 12.2r4 0 .00 14.1)-'
F;07TP02 US 52 2, 15 2...." 296.9 32.34 0,00 22. 'Pl
FEOtSP02 Ds 52 2.7"15 2..553 :96.9 12.224 0.23, A.0C0 I2
F!20,7 3 Z' 2 4.303 1.03Ž 296.9 12.1--. 0.000 • .00



nFlr;PD02;L,'E) 7 3.-q7 2.f75 :M6.3 12.224 0.0G 14.,:000
FD07RD02Si,. E) 6.663 1.059 296.9 34.617 0.000 10.750
FD07RD03IL-,E) IR 3.246 2.464 295.9 12.224 0.000 14.000
FD074D03(S/E) 18 5.R30 4.426 296.9 34.61? 0.000 10.750
FD07SP0 64 2.705 2.053 236.9 12.224 0.300 I8.000
FDC7EL04 2 4.003 3.039 296.9 12.224 0.000 18.000
F007SP04 52 2.705 2.053 296.9 12.224 0,000 14.000
FD07EL05 4 4.003 3.039 296.9 12.224 0.000 14.000
FD07SP05 54 3.462 2.62R 296.9 12.224 3.000 3.4.000
FD07:LP06 9 1.393 1.057 296.9 12.224 0.000 1R.000
FD07EL06 2 4.003 3.039 296:9 12.224 0.000 18.000
FD07:3P07 52 2.705 2.053 296.9 12.224 0.000 14.000
FDE76L07 2 4.003 3.039 296.9 12.224 0.000 14.000
FD07SPOR US 52 2.705 2.053 296.9 12.224 0.000 18.000
FD07SPOA DS 52 2.705 2.053 296.9 12.224 0.000 14,000
FD07ELO8 1 3.570 2.710 296.9 12.224 0.000 14.000
FD07SP09 51 2.380 1.807 296.9 12.224 0.000 18.000
FD07EL09 4 4.003 3.039 296.9 12.224 0.000 18.000
FD07SP10 US 54 3.462 2.628 296.9 12.224 0,000 14.000

:===Gro'.ped by Line: 006-18*-FDW-07, No Sorting,

FD07SP10 DS 54 3.462 2.628 296.9 12.224 0.000 18.000
FD07TE01(r/S' 15 3.246 2.464 296.9 12.224 0.000 1S.000
FD07TEO1(D/S) 15 3.246 2.464 296.9 12.224 0.000 18.000
FDO7ELIO 4 4.003 3.039 296.9 12.224 0.000 14.000
FD07SPII 54 3.462 2.628 296.9 12.224 0.000 18.000
FD07EL11 2 4.003 3.039 296.9 12.224 0.000 14.000
FDO7EL12 4 4.003 3.039 296.9 12.224 0.000. 18.000
INLET E-2-1A 30 4.328 3.2R5 296.9 12.224 0.000 18.000
=->Grouped by Line: 011-18"-FDW-08, No Sorting.

FD08RD01(L/E) 7 2.585 1.963 296.9 6.847 0.000 24.000
FDORRDO1(S/E) 7 3.462 2.628 296.9 12.224 0.000 14.000
FDO8EL01 4 4.003 3.039 296.9 12.224 0.000 18.000
FDORSPOI US 54 3.462 2.628 296.9 12.224 0.000 18.000
F708SP01 DS 54 3.462 2.628 296.9 12.224 0.000 18.000
FD8UELO2 2 4.003 3.039 296.9 12.224 0.000 18.000

U FDGSRD02(L/EO 7 3.705 2.075 296.9 12.224 0.000 18.000
FDORRDL2(S/E} 7 6.663 5.059 296.9 34.617 0.000 10.750
F9D0803(L/E) 18 3.246 2.464 296.9 12.224 0.000 18.000'FDORRD03 (S/E) 18 5.830 4.426 296.9 34.617 0.000 10.750
FDOBSP02 68 2.705 2.053 296.9 12.224 0.000 18.000
FDORELO5 2 4.003 3.039 296.9 12.224 0.000 18.000
FDORSP03 US 52 2.705 2.053 296.9 12.224 0.000 18.000
FDORSP03 DS 52 2.705 2.053 296.9 12.224 0.000 18.000
FDO8EL04 4 4.003 3.039 296.9 12.224 0.000 i8.000
FDORSP04 54 3.462 2.628 296.9 12.224 0.000 18.000
FDO0EL05 2 4.003 3.039 296.9 12.224 0.000 18.000
FD08SP05 US 52 2.705 2.053 296.9 12.224 0.000 18.000
-=>Grouped by Line; 012-18"-FDW-0R, No Sorting.

FDO8SP05 DS 52 2.705 2.053 296.9 12.224 0.000 18.000FD08TE01(U/'S) 15 3.246 2.464 296.9 12.224 0.000 18.000
FD08TE01(D/S) 15 3,246 2.464 296.9 12.224 0.000 18.000
FDOSEL06 4 4.003 3.039 296.9 12.224 0.000 18.000FD08SP06 US 54 3.462 2,628 296.9 12.224 0' 0000 18.000
FD08SP06 DS 54 3.462 2.62B 296.9 12.224 0.000 18.000
FDOREL07 2 4.003 -3.039 296.9 12.224 0.000 19,000.
FDOBEL08 4 4.003 3.039 296.9 12.224 0.000 18.000
INLET E-2-1B 30 4.328 3.285 296.9 12.224 0.000 18.000U
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c-c.f:-.v:.v: \'ermc-nt Yankee Nuclear Power Corporation Report Date: 28-2EP-2006 Time: 10:04:44
Pla.nt: Verl:mont Yankee Analysis Date: 28-SEP-2006 Time: 10:03:33

U.,it: CHECWORKS PAC Version 1.OE' (Build 52)
L-B Namei: "F"!

Wear Rate Analysis: Conbined Rankings for Inspection

?.,'n Name: F1412006 ZilIs to E2&
Endnr.g :i-•:i•,d: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
*;rPA Data ,'ptiot;: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.196

Name

FIO 3EtL,

FDOiiDo;2 (5"; E)
FD03SP04 DS
OUTLET P-I- IA
ar;.ET ?-t-1C
FD03SPu6
FP0tR&02 (5.' E
F0oJ'F. (D:,S)
FDu R[R1j (5,/ El
FtO0ilD'3(IS/El

FL01ED1 (S. E)
FLOIEDO (L/E)
F10 IptO 1( 5 ' E)
Ft07SF02 DS
FDGIELOl

FD03EL0L

FD03ELO4

FOO3EL04F'V03SP,02 US

FVOIELO5FD303EL03 O

FELI1EL02

FD0TEOI (U S)
uD3SKY)' DS

FDO ELIt',2
FDO SSPbI: US
F DO1 El.,1)4

l)012P06 uS
FD03EL61
Fr-301ITF 04 J U,,;)
F•016R001IS 'E)

FP03S) D5

INLET E-$,-Ib
INLET E-2.-1A
FLI07ELoi
FDO1TEO2 MR.I
FY03TElI1 (D'SI
rL'Ci'EH04 (3R.I
FPOTEL09
FDOIO'EQl (,R. I
Fr15'IjP03 US

0,179L06

FLORRDu2 (I, E)
FPOISP02 US
F017 '3504 US
FCts&POýS US
FP07SP1) Us
Ft01SP02 US
FDil /EL042 FDONEL64
F•OPSELOS

Q:, FDONSP04
FE1SEL03
.nOCD0OI• i,,

Component Predicted
Ge':,m.try Average Wear Rate Time to Tcrit (hrs)

Code (mils/year) Non-Inspected Inspected
---.---------------------.-.-----------------------------------

1 4.138 1298252
2 4.639 1351886

7 6.663 1207354

54 4.013 256333
31 8.398 -275 -

31 8.398 144602
54 4.013 11901

7 6.663 118553

15 3.762 116667
18 5.830 277438
18 5.830 171557
1R 4.703 314205
I6 3.762 181082
18 4.703 486109
52 2.705 211531

4 4.639 249415
2 4.003 222858
4 4.639 1175408

18 3.762 224808
4 4.639 1090308

54 4.013 247633
2 4.639 314779
2 4.639 ------ 660586
2 4.639 1348963

54 4.013 262754
4 4.639 ------ 357616

15 3.762 267751
52 .S.135 272920

4 4.639 364624
54 4.013 273587

2 4.639 ------ 338950
62 1.477 ------ 275451

4 4.639 ------ 588356
12 4.521 3344486

7 3.4t2 277783
12 4.521 562637
52 3.135 308755
12 4.521 1205476
30 4.328 454916
30 4.328 454916

4 4.003 315448
12 4.263 1907893
15 3.762 319897
12 4.263 370635

4 4.003 330527 ------

13 4.263 370635
52 3.135 334677
2 4.003 343925

3.787 346089
54 4.013 397168
52 3.135 ------ 347047
5: 2.705 347351
54 3.462 -..... 351414
54 4.013 370414

2 4.003 ----- 597590
4 4.003 569113
2 4.003 629646

54 3.462 397769
1 4.003 697308

7. - 45') -- - - 7AA7

a t a1r a& ao ýt aA Noaa aw~-S
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4.003 660122
FDR•P~ US54 3. 462 428695

FD0•EI,0" 4. 003 517606 -28695

*FD.03SPuI 58 2.-759 430970

FD08EL06 4 4.003 626415 -

SFin0nU5 (U,5}) 15 3.762 435674

FrOAt Eil 4 4.003 517606

£D07kP- (LE1 18 3.246 440427

F•'a FS 68 2.705 440606

8DQ •L0 64 4 003 517606
* '•,7 LX Q2 2 4.003 - 609412

FDO /EbU5. 4 4.003 517606
*I,:FD O3 D0 "2 (L :- ) 7 3 .7b7 469645

. FDt1SPi1 54 2.364 ------ 474631
F D ? FL. L03 - 4.003 652209

* -D02.SP04 52 2.705 476257
5D07E1t 4.003 517606

FDuH6LOA 4 4.003 517606

* FD 7SP0:.- US 52 2.705 506181 ------

F Lb0 8KLC 2 4.003 517606

0 1) S01 11' 54 3.462 518870

F DuRD6 1 i L; E7 7 2.565 551492

1-00 EL58 1 3.570 618923 ------

FrX 7fe 0i ( -"'E) 7 3.462 561997 ------

fD'',7$PL0 DS 54 3.460 648210

YD0'/203 68 2.705 572660
F US 54 3.462 582535
F DO ' • P 0,55.1 3. 462 648210

FPmE8.•f03 (L,'E) 18 3.246 589229
r "aS Pk' i Ds 54 3.46-1 648210 -------

Ft'01S1.,2S U- 5 - 3.135 618638

F12OASP06 OS 54 3.462" 648210

Fb01O6F03 D1. 52 3.135 618638

Ff018P04 DS 52 3.135 618638 -
F[L.b .F'pI 1 54 3.462 648210 ------

•FD08 'EO I (U!S) 115 3.246 712642

M Tia %T 1-01D S) 15 3.1246 712642

Fb0ISPIO DS 65 1.472/ 637492
FU0"7TE01 tD;S) 15 3.-46 712642

F.'27SP08 US 52 2.705 642638
FD07TEC1 (U.'S) 15 3.346 712642

FD1015805 DS 512 3.135 717185

Fl03.•807 US 52 3.135 ------ 687082
FDb7RDO1 (LE) 7 2.585 711588

F)OOITF02,(D/S) 12 3.029 779445

FD01TENl (D,'S) 12 3.0 -9 2274932

FDOITE04(D/S) 12 3.029 4846614

F203SP03 51 2.759 829696
FVýTSP09 51 2.380 727091
FDOISI;•O 5K 2.259 746397

po80PSPO3 US 112 2.705 - 731287
-'2 ., .733 1223953

FDv; 1EL0. 4 2.733 1889019
r, '. i 1,17 4 -%. 733 1223953

FDC. I,07 .1 62 1A477 - 829982
F1701716 17O " 1.47i 845365 ------

Fh) o>SP0 8 -"D 5 2.705 918823 ------

Fl 8,1-0' i3S 5.705 918823
DD[xSP05 DS 52 2.705 918823

80075107 2.705 1005264
Foois[-h, 54 ;.364 1464924

FCrOTE03 (D.S) is 2.216 1583803

ro , -tF,)1U S) 2.216 1583803
1.847 1964216

VtU'I 5stic US 65 1.477 2534835
F170'SP06 9 1.393 2083806

FSO1SPO7 D5 "62 1. 477 3534835



ro;lpaOy: Vermont Yankee Nuclear Power Corporation Report Date; 28-SEP-2006 Time: 10:04:48
Plant: Vereont Yankee Analysis Date: 28-SEP-o2006 Time: 10:03:33
Ut it: CHECWORKS FAC Version 1.0F (Build 52)
8B N4ame: VYc

We.r Rate Analysis: Wear Predictions Report ...

Run Nam.e: FDW-200F :Pis to EIs
Fudilig Petiod: CYCLE 25
l',tal Plant Operating Hours: 241618 Duty Factor (Global): 1.000
"R,'RA Data option: Ignore NFA Exclude Measure Wear: No
Line Corr.ection Factor: 0.196

Total Lifetime In-Service Cmp. In-Service Cmp. In-Service Cmp. Incremnental Timethrs)
CCTp,...ner.t Wear (mils) Wear (mils) Tmeas,MethodTime Thickness(mils)(4] Wear(mils)[5] Last

Name Prd.([] Meas. Prd.[1] Meas. (in)(3] [2] (hrs)[3] Tp Tm PRWEAR Inspected

-- Groupeod by Line: 01I-16-Ftml-01, No Sorting.

FD01ELOl
FD0ITEOS(U.'S)
FD0'1E05 (D/5)
FLJiEL02
FD016P02 DS
F001SPO3 US
FDOIPLU4
FDOISPJ4 US

119.7 ý9.0 118.7 79.0 1.074 MT 218618
96.3 122.0 96.3 112.0 1.114 MT 218618
96.3 ]33.0 96.3 133.0 1.010 MT 218618
99.2 88.0 98.2 88.0 1.138 MT 171740
93.3 74.0 93.3 74.0 1.120 GW 195618
7129 48.0 72.9 48.0 1.069 MT 195618

118.7 19.0 118.7 19.0 1.110 MT 218618
80.2 14.0 80.2 14.0 1.065 MT 218618

=>••ouped by Line: 003-16"-FDW-03, No Sorting.

CUTLET P--I1C
FI_,Q ý E01 (L,,'E)

FD03 R0 IS/E)
FPOOEL01
FD03'pa01tUis)
FOITEf01 (DS)

FD03SPOI
FD0jr8h'O2 US

FPDI3SP02 DS
FD) 3E LO, 1
FC103SP03
FD0 1EL04
r'Dr13SK14 US
FD1,SPI04 DS
FDQýFLGS

F0) 3 S P0•
FD0I.LOS
FOISi'06
FDOýSl-U7 US

186.4 112.0 186.4 112.0 0.919 MT 183618
83.5 96.0 83.5 96.0 1.058 MT 183618

104.4 139.0 10-1.4 139.0 0.992 MT 183618
103.0 103.0 103.0 103.0 1.226 MT 183618

A3.5 37.0 83.5 37.0 1.072 GW 183618
E1.5 52.0 83.5 52.0 1.089 MT 183618
70.6 146.0 70.6 146.0 1.073 GW 218618
75.3 118.0 75.3 118.0 1.095 GW 148782
59.5 109.0 59.5 109.0 1.107 MT 114614
96.2 38.0 96.2 38.0 1.448 MT 195618
40.9 82.0 40.9 82.0 1.198 MT 114614

101.8 91.0 107.8 91.0 1.423 MT 195618
93.3 33.0 93.3 33.0 1.068 MT 195618
75.1 130.0 75.3 130.0 1.089 MT 148782
87.0 48.0 87.0 48.0 1.271 MT 148782
58.8 33.0 58.8 33.0 1.076 MT 148782
8F.0 96.0 87.0 96.0 1.478 14T 148782
75.3 144.0 75.3 144.0 1.004 MT 148782
69.6 69.0 69.6 69.0 1.168 GW 183618

1100.3 1074.0
1122.7 1114.0
1122.7 1010.0
1120.8 1138.0
1125.7 1120.0
1146.1 1069.0
1100.3 1110.0
1138.8 1065.0

813.6 919.0
1135.5 1058.0
895.6 992.0

1116.0 1226.0
1135.5 1072.0
1135.5 1089.0
1148.4 1073.0
1143.7 1095.0
1159.5 1107.0
1122.8 1448.0
1178.1 1198.0
1111.2 1423.0
1125.7 1068.0
1143.7 1089.0
1132.0 1271.0
1160.2 1076.0
1132.0 1478.0
1143.7 1004.0
1149.4 1168.0

1784.3 1495.0
1784.3 1566.0
1787.9 1545.0
1753.9 1551.0

1286.1 1216.0
1298.1 1231.0
1306.8 1268.0
1299.6 1223.0
708.5 760.0

1312.1 1231.0
1290.3 1318.0
1317.7 1214,0
1317.7 1338.0
1317.7 1253.0
1330.3 1256.0
1310.0 1221.0

9.2
7.5
7.5

29.7
17.4
13.6

9.2
6.2

45.2
20.2
25.3
25.0
20.2
20.2

5.5
35.4
51.2
18.0
35.2
20.1
17.4
35.4
40.9
27.7
40.9
35.4
16.9

218618
218618
218618
111740
195618
195618
218618
218618

183618
183618
183618
183618
183618
183618
218618
148782
114614
195618
114614
195618
195618
148782
148782
148782
148782
148782
183618

=:.Grouped by Line: 004-24-FDW-01, No Sorting.

FD0iSP06 US
Fr,0ISvC7 US
F1,01SPIO DS
FD01SPICOiS

27.7 112.0 27.7 112.0 1.495 MT 148782
27.7 136.0 27.7 136.0 1.566 MT 148782
.4.1 50.0 24.1 50.0 1.545 MT 125911
58.1 48.0 58.1 48.0 1.551 MT 207118

13.0 148782
13.0 148782
16.7 125911
7.1 207118

===-Gr-ouped by Line: 005-18"-FDW-07, No Sorting.

F1,0"EL0I
Fi0.'Pi01 US
FD67V3K-l PS
FOGIRr03 (L./E)
FDO7Rb03 (S'S)
FI0"iSFPU3
FD07 1.04
F0075804
F1)07 S07
FD070SP8 US

FD075PU9
FD07SP10 US

88.9 101.0 88.9 101.0 1.216 MT 183618
76.9 40.0 76.9 40.0 1.231 MT 183618
68.ý 107.0 68.2 107.0 1.268 GW 160352
75.4 113.0 75.4 113.0 1.223 MT 195618

115.5 79.0 135.5 79.0 0.760 MT 195618
62.9 46.0 62.9 46,0 1.231 MT 195618
84.7 130.0 84.7 130.0 1.318 MT 171740
57.1 117.0 57.3 117.0 1.214 MT 171740
57.3 65.0 57.3 65.0 1.338 GW 171740
57.3 122.0 57.3 112.0 1.253 MT 171740
44.7 118.0 44.7 118.0 1.256 MT 148782
65.0 83.0 65.0 83.0 1.221 MT 148782

21.5
18.6
27.3
14.1
25.3
11.7
25.7
17.3
17.3
17.3
21.0
30.5

183618
183618
160352
195618
195618
195618
171740
171740
171740
171740
148782
148782

===:Grouped by Line: 006-18-FDW-07, No Sorting.

M - M fo a-m



m iý m m man. . a -

FLD0.b1DD1.I L, 11) 57.1, 6-.0 57.4 62.0 1,578 MT 207118 1754.6 1578.0 7.7 183618
.FDVD01 (SF if- 17.0 76.9 18.0 1.187 MT 183618 1298.1 1187.0 18.6 183618
FDOBEL,1 9R.4 56.0 98.4 56.0 1.326 MT 207118 1276.6 1326.0 12.0 207118
FDUPSE-,] US 85.1 30.0 85.1 30.0 1.224 MT 207118 1289.9 1224.0 10.4 207118
FD.,IR8D(3(L. E) 86.3 29.0 86.3 29ý0 1.254 MT 230118 1288.7 1254.0 3.2 230118
Frf, tRD0OI(0 'E) 155,0 28.0 155.0 28.0 0.794 MT 230118 689.0 794.0 5.8 230118
FUL, S[11" 71.9 45.0 71.9 45.0 1.191 MT 230118 1303.1 1191.0 2.7 230118
FT."ZSP03 ti5 36.0 137.0 36.0. 137.0 1.295 MT 102975 '1339.0 1295.0 38.6 102975
EL,085PU4 76.9 72.0 76.9 72.0 1.223 MT 183618 1298.1 1223.0 18.6 183618

-uro.ped by Line: U18°iFDW-08, No Sorting.

FDOASP0Fl US 73.3 93.0 73.3 93.0 1.282 GW 171740 1301.7 1282.0 22.2 171740

M11 PredIctions ar. for the time of last inspection (last known meas. wear).
(21 G'; = i.eas is minimum thickness from Band, Blanket or Area Method of greatest wear.

EXT = Tloeas is c¢omponent minimum thickness. :
[ , , in Tinit - predicted wear. .

US = Tnheas is us-r specified.
[3> 1i no Tmeas ha; been de-termined from measured data, then Tmeas = Tinit and Time = current component installation time.Tmeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit. "
!4) TIese two values are used for thicknass plot.

7 rPredirted thickness at 'Thneds.
Tm =vLast mcu.aued thickness ITmeas).

I) PF4dEAR -- Incremental wear from last Tmeas time to analysis ending period.



Cumulative % of Comp. Time to Tcrit

10 0FDW2006 2Pls to E2s
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Tpred/Tcrit Ratio Plot
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Comparison of Thickness Predictions

FDW2006 E2s to Els LCF = 0.448

c-fl
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-J
Measured Thickness (mils)

-Cuderrnt Comp'onent



Comparison of Wear Predictions

FDW2006 E2s to Els LCF = 0.448

01%

260

Measured Wear (mils)
c Current Component
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Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 19:32:04
" 'Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 19:29:27
Unit: CHECWORKS FAC Version 1.OF (Build 52)
DB Name: VY

Wear Rate Analysis; Combined Summary Report

Run Nams: FDW'2006 Els to Els
Ending Period: CYCLE 25
T;,tal Plant uperating Hours: 241618
',•RA Data Option: Ignore NFA
Line Correction Factor: 0.448

Duty Factor (Global): 1.000
Exclude Measure Wear: No

Average Current Component Predictfl] Total Lifetime In-Service Cmp. In-Service Cmp. Time(hrs)
Component Geom. Wear Rate Wear Rate -------- Thickness (in) -------- Time to Tcrit (hrs) Wear (mils) Wear (mils) Tmeas,Method,Time Last

Name Code (mils/year) imils/year) Init. Prd.[1] Thoop Tcrit Non-Insp. Insp. Prd.(2] Meas. Prd.[21 Meas. (in) [41 (31 (hrs) [4] Inspected
............. b..t..ne:....--..-1....o.So.ting..............................................................................................................................

=,->Giouped by Line: 007-18'-FDW-12, No Sorting.

uUTLET E- 2-IA
FD13EL0L

FDI2:ý?0l US
F:II.SPOI DS
FD] I2EL0J2

FD12SP02
FDI2EL03
F01 2SP03
FDI'-SPO,l
FDIZEL04

Fti2Sl-05 UL
FDI2SPO5 DS
FI121EL05
FIUI SP06
FDril SP07
FDI2EL06
FDI2F'08
FD12EL07
FD02SP09
Ft'12TE01 (U.'S)
FlIj _TE01 (D/S)

ED12SPI0 US,
FD12SPIG DS
FOI2ELO8
FDI2CLU9
INLET E-I-IA

31
4

54
54
2
59
2

52
9
2

52
52

2
52

9

52
2

5"-'
15
15
6565

2
4

30

8:482
6.277
5.429
5.429
6.277
4.241
6.277
4,241
2.196

6.277
4,241
4.241
6.277
4.241
2.196
6.277
4.241
6.277
4.241
5.089
5.089
3.393
3.393
6.277
6.277
6.786

6.440
4.765
4.121
4.121
4.765
3.220
4.765
3.220
1.667
4.765
3,220
3.220
4.765
3.220
1.667
4.765
3.220
4.765
3.220
3.864
3.864
2.576
2..576
4.765
4.765
5.152

1.375 1.141 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.225 1.085 1.085
1.375 1.225 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.314 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1,085 1.085
1.375 1.258 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.302 1.085 1.085
1.375 1.373 1.085 1.085
1.375 1.274 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1:085 1.085
1.375 1.235. 1.085 1.085
1.375. 1.235 1.085 1.085
1.375 1.281 1.085 1.085
1.375 1.285 1.085 1.085
1.375 1.313 1.085 1.085
1.375 1.521 1.085 1.085
1.375 1.188 1.085 1.085

1.375 1.141 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.225 1.085 1.085
1.375 1.225 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.314 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.258 '1.085 1.085
1.375 1.258 1.085 1.085
1.375 1.309 1.085 1.085
1.375 1.265 1.085 1.085
1.375 1.314 1.085 1.085
1.375 1.221 1.085 1.085
1.375 1.202 1.085 1.085
1.375 1.235 1.085 1.085
1.375 1.235 1.085 1.085
1.375 1.2.81 1.085 1.085
1.375 1.281 1.085 1.085
1.375 1.202 1.085 1.085

76194 --- --- --- --- 1.375 -- 0
214787 --.--- --- --- --- 1.375 -- 0
298076 ... ... .. .--- 1.375 -- 0
298076 ---.--- --- . .--- 1,375 -- 0
214787 ----- --- --- - 1.375 -- 0
470651 ..... ... .. ... .. 1.375 -- 0
214787 --- --- --- --- 1.375 -- 0
470651 ... ... ... ... 1.375 -- 0

1205306 - ...--- --- --- --- 1.375 -- 0
214787 --- --- --- --- 1.375 -- 0
470651 ... .. --- --- . 1.375 -- 0
470651 ------. --- --- 1.375 -- 0
214787 -- - --- --- --- 1,375 -- 0
470651 --- --- --- --- 1.375 -- 0

1139023 58.4 71.0 58.4 71.0 1.304 US 230118
528901 166.9 132.0 166.9 132.0 1.379 US 230118
513511 112.8 97.0 112.8 97.0 1.278 US 230118

214787 --.--- --- --- 1.375 -- 0
470651 ------ - -- .--- 1.375 -- 0
339165 --.--- --- --- --- 1.375 -- 0
339165 ..... ... .. ... .. 1.375 -- 0
667878 ------.--- --- --- 1.375 -- 0

680915 71.8 68.0 71.8 68.0 1.307 US 171740
------ 418635 132.9 100.0 132.9 100.0 1.353 MT 171740- 800993 132.9 240.0 132.9 240.0 1:.561 US 171740
174808 --- --- --- --- 1.375 -- 0

76194 --- --- --- --- 1.375 -- 0
214787 - - --- --- --- --- 1.375 -- 0
298076 . .--- --- --- --- 1.375 -- 0
298076 --. --- --- --- 1.375 -- 0
214787 ...--- --- ---. 1.375 -- 0
470651 .--.. ... ... .- 1.375 -- 0
470651 -- - --- --- --- 1.375 -- 0
214787 --. --- --- --- 1.375 -- 0
470651 --.--- --- --- 1.375 -- 0

1205306 ------.. --- --- . 1.375 -- 0
214787 ------.--- --- --- 1.375 -- 0
470651 ---.... ..-- --- 1.375 -- 0
470651 --- --- .. .--- 1.375 -- 0
------ 410823 123.6 150.0 123.6 150.0 1.358 US 160352

488448 83.5 88.0 83.5 88.0 1.298 GW 160352
1205306 ------ . --- --- 1.375 -- 0
279399 ... ... ... ... 1.375 -- 0
214787 ... ... ... ... 1.375 -- 0
339165 - .---- --- --- --- 1.375 -- 0
339165 ---.--- . .--- 1.375 -- 0
667878 --- --- --- .. . 1.375 -- 0
667878 -----.--- .--- 1.375 -- 0
214787 --- --- --- --- 1.375 -- 0

230118
230118
230118

171740
171740
171740

160352
160352

=-=>Grcuped by Line: 013-16 -FDW-13, No Sortir"g.

U.UTLET E-2- lii
FD135.L01
FD,35P01 US

FDI 3EL00
FD13SP02 US
FL)I SPO:: DS
FDISEL03
Fb13S9'0J
FD13SP04
FDl 'EL64
FD13SP05 US
F013SK5. DS
FIIEL05
FD13SP06
FD13SP07
F113EL06
FD 3EL07
Ff01 ITEUI (U/'S)
FDI3TEI0,(D/Sl
Ft,13SP08 US
FD13S8P08 DS
FD13EL08

31
4

54
54

2
52

52

2
52,

52ý9

52

9
1
4

15
15
65
65

2

8.482
6.277
5.429
5.429
6.277
4.241
4.241
6.277
4.241
2.196
6.277
4.241
4.241
6.277
4.241
2.196
5.598
6,277
5,089
5.089
3.393
3.393
6.277

6.440
4.765
4.121
4.121
4.765
3.220
3.220
4.765
3.220
1.667
4.765
3.220
3 5220
4.765
3.220
1.667
4.250
4.765
3.864
3.864
2.576
2.576
4.765



FD1)VEL09
IIILET E-1-IB'

6.277
30 6.786

4.765 1.375 1.202
5.152 1.375 - 1.188

1.085 1.085
1.085 1.085

214787
174808

---.-. . . 1.375 --
... ... .. . ... 1.375 - -

0
0

Notes:
!I) Predictions are based on last Tmeas to analysis ending period.
I.: I'Predictions are for the time or last inspection (last known meas. wear).
Iij OW z Tmeas is minimum thickness from Band, Blanket or Area Metbod of greatest wear.

MT = neas is component minimum thickness.
PWS Tmeas is Tinit - predicted wear.
US Ti Teas is user specified.

141 7t no Tmeas has been determined from measured data, then Tmeas = Tinit and Time = current component installation time.
Tmeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.
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Company: VermonL Yankee Nuclear Power Corporation Report Date; 13-SEP-2006

Plant: Vermont Yankee Analysis Date: 13-SEP-2006

Unit, CHECWORKS FAC Version 1.0F

DB Name: VY

Near Rate Analysis: Combined Rankings for Inspection

Run: Name: FDW2006 E2S to Els
Ending Period: CYCLE 25
Total Plant Operating Hours; 241618 Duty Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No

Line Correction Factor: 0.448

Time: 19:31:48
Time: 19:29;27

(Build 52)

Component Geometry
Name Code

FrI3EL06 I
FDi2EL05 2
FDD1 ''1S Q US 54
OUTLET E- ý-15 31
OUTLET E-2-1A 31
INLET E-I-- I 30
INLET E-1-IA 30
FD12EL06 2
FDI2EL04 2
FDI3EL02 2
FDIOIELJ3 2
F0I2ELOZ
FOD13EL03 2
FDI3EL09 4
FD13EL04 2
FD13ELO7 .4
EDI3EL01 .4
FDI2EL07 2
F D 12EL, E L 4

FDI2EL09 4
FDI3EL08 2
FD13ELO5 2
EDO35201 US 54
FDI2 EI.082

FDI2SPOI LS 54
FfI3SPOI D0 54
FDI2TE1O(U/S) 15
FDI3TEO3iD'kl) 15
FDI2TE01(D/S) 15
FDli -TE~jl US) 15
FD12SP05 US 52
FDn2SP03 52
FDI3SP03 52
FDi2S?06 52-
FD13SP02 US 52
FDI2SP08 52
FD13SP05 US .52
FD12SP02 52
FDI3SPO6 52
Fn D 2SFP09 52
FDi2SP05 DS 52
FDI73SP02 DS 52
FDI3SP05 US 52
FD125PI0 US 65
FDl isPo8 D0 65
FD13SP08 US 65
FD12SPI0 DS 65
F012SP07 9
FDI3SP07 9
FD125P04 9
F•1)3SP04 9

Component Predicted
Average Wear Rate Time to Tcrit (hrs)

tmils/year) Non-Inspected Inspected
................................................

5,598 279399

6.277 214787
5.429 298076 ------

8.482 76194
8.482 76194
6.786 174808
6.786 174808
6.277 528901
6.277 214787
6.277 214787 -

6.277 . 214787
6.277 214787
6.277 214787
6.277 214787 ----- 7
6.277 214787
6.277 

214787

6.277 214787 ------

6.277 214787
6.277 214787
6.277 800993
6.277 214787 ------

6.277 410823
5.429 298076 ------

6.277 418635
5.429 298076 ......
5.429 298076
5.089 339165
5.089 339165 ------

5.089 339165
5.089 339165
4.241 .470651 ------
4.241 470651
4.241 470651
4.241 470651 --

4.241 470651
4.241 513511
4.241 470651
4.241 470651
4.241 ------ 488448
4.241 .470651

4.241 470651
4.241 470651
4.241 470651
3.393 667878
3.393 667878
3.393 667878
3.393 680915
2.196 ------- 1139023
2,196 1205306
2.196 1205306
2.196 1205306



Ucmpalry: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 19:31:57
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 19:29:27

ni• L;CHECWORKS FAC Version i.0F (Build 52)
DE Name: VY

Wear Rate Analysis: Wear Predictions Report

Run Name: FDW2006 E2s to Els
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
IIRA Data Option: Ignore NFA Exclude Measure Wear: NO
Line Correction Factor: 0.448

Total Lifetime In-Service Cmp. In-Service Cmp. In-Service Cmp. Incremental Time(hrs)
Component Wear (mils) Wear (mils) Tmeas,Method,Time Thickness(mils)(4] Wear(mils)(5] Last

Name Prd. (1] Meas. Prd. [(1 Meas. (in) [3] E21 (hrs) (3] Tp Tm PRWEAR Inspected

==zmGrouped by Line: 007-18"-FDW-12, No Sorting.

PDIIELG7FD12EL06

FDII:SPS8
FDi2SP1O VS
FLDI:EL0il
FDI2EL09

58.4
166.9
112 .8

71.8
132.9
132.9

71.0
132.0

97.0
68.0

100. 0
240.0

58.4
166.9
112.8
71.8

132.9
132.9

71.0
132.0

97.0
68.0

100.0
240.0

1.304
1.379
1.278
1.307
1.353
1.561

US
US

Us
US

MT
Us

23011B
230118
230118
171740
171740
171740

1316.6
1208.1
1262.2
1303.2
1242.1
1242.1

1304.0
1379.0
1278.0
1307.0
1353.0
1561.0

2.2
6.3
4.2

21.8
40.2
40.2

230118
230118
230118
171740
171740
171740

'=-Grc-uped by Line: 013-18"-FDW-13, No Sorting.

FDISLOS5
FD13SP06

123.6 150.0 123.6 150.0 1.358 US 160352
83.5 88.0 83.5 88.0 1.298 GW 160352

1251.4 1358.0 49.5 160352
1291.5 1298.0 33.4 160352

Notes:
[11 Predictions are for the time of last inspection (last known meas. wear).
!21 GON = Tmeas is minimum thickness from Band, Blanket or Area Method of greatest wear,

MT = 'meas is component minimum thickness.
PW M Tmea& is Tinit - predicted wear.
US - Tmeas is 'aser specified.

M3) if no ,'Tmeas has been determined from measured data, then Theas = Tinit and Time = current component installation time.
'ineas is used to/determine Predicted Thickness and Component Predicted Time to Tcrit.

14) These two values are used for thickness plot.
Ip I Predicted thickness at T'eas.
Tm Last measured thickness (Tmeas)

(5) PRWEKAR Incremental wear from last Tmeas time to analysis ending period.



Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 19:31:43
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 19:29:27
Unit: CHECWORKS FAC Version 1.0F (Build 52)

D1 )ame: JiY

Wear Rate Aralysis; Thickness/Service Time Report

Fu", Name: FDW2006 S2s to EI.
Lndoino Period:CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Datl Option: Ignore NFA Exclude Measure Wear: No

line Correction Factor: 0.448

Component Predicted[l] Component Actual
Compcnent ----- Thickness (in) ----- Time to Tcrit (hrs) Service Time

Name Init. Prd.jlj Thoop Tcrit Non-Inspected Inspected (hrs)
---------------. . ------- ------------------------------------------------------------------------

z==:.Grouped by Line: 007-18 -FDW-12, No Sorting.

OUTLET E-2-1A 1.375 1.141 1.085 1.085 76194 241618
FDI2EL01 1.375 1.202 1.085 1.085 214787 241618
FD12SP01 US 1.37S 1.225 1.085 1.095 298076 241618
FD123P01 DS 1.375 1.225 1.085 1.085 298076 241618

FDI72ELO' 1.315 1.202 1.085 1,085 214787 241618
FDI2SP02 1.375 1.258 1.065 1.085 470651 241618
FD12EL03 1.375 1.202 1.085 1.085 214787 ------ 241618
FD12SP03 1.375 1.258 1.085 1.085 470651 241618
FD12SE04 1.375 1.314 1.085 1.085 1205306 ------ 241618
F91 2E5 04 1.375 1.202 1.085 1.085 214787 ------ 241618
FD125.05 US 1.375 1.258 1.085 1.085 470651 241618
FD12SP05 O5 1.315 1.258 1.085 1.085 470651 ------ 241618
FDI2ELG5 1.375 1.202 1.085 1.085 214787 241618
FI2SP06 1.325 1.258 1.085 1.085 470651 241618
Fn12SP07 1.35 1.302 1.085 1.085 1139023 '241618
FD712EL06 1.375 1.373 1.085 1.085 ------ 528901 241618
FDI21'08 1.375 1.274 1.085 1.085 513511 241618
FDI2EL07 1.375 1.202 1.085 1.085 214787 241618
FD12SP09 1.375 1.358 1.085 1.085 470651 ------ 241618

FD12TE0I(U/S) 1.375 1.235 1.085 1.085 339165 241618
FDIŽTE01(D/S) 1.375 1.235 1.085 1.085 339165 241618

FD12SP1O US 1.375 1.281 1.085 1.085 667878 241618
FD121S40 DS 1.375 1.285 1.085 1.085 680915 241618

-FDI2ELO8 1.375 1.313 1.085 1.085 418635 241618
FDI2EL09 1.375 1.521 1.085 1.085 ------ 800993 241618

INLET E-1-lA 1.375 1.188 1.085 1.085 174808 241618

=->Grouped by Lire: 013-180-FDW-13, No Sorting.

OUTLET E.2-11 i.s75 1.141 1.085 1.085 76194 241618
FDPIEL01 1.375 1.202 1.085 1.085 214787 241618
FDI3SPOI US 1.375 1.225 1.085 1.085 298076 ------ 241618
FD135P01 DS 1.375 1.225 1.085 1.085 298076 241618
FDI3EL02 1.375 1.202 1.085 1.085 214787 241618
FDI3SP0- US 1.375 1.258 1.085 1.085 470651 ------ 241618
FDI3SPO2 .DS 1.375 1,258 1.085 1.085 470651 241618
FfD3E503 1.375 1.202 1.085 1.085 214787 241618
FLJS1P03 1.375 1.258 1.085 1.085 470651 241618
FDIS3P04 IL375 1.314 1.085 1.085 1205306 ------ 241618
VDI3EL04 1.375 1.202 1.085 1.085 214787 241618
FDIIESP05 US 1.375 1.258 1.085 1.085 470651 ------ 241618
FD AS1 05 Ds 1.375 1.258 1.085 1.085 470651 ------ 241618
FDI3ELO 1.375 1.309 1.085 1.085 ------ 410823 241618
FD1 3Si6 1.375 1.265 1.085 1.085 488448 241618
FDI 3SP37 1.375 1.314 1.085 1.085 1205306 241618
FDI8E106 1.175 1.221 1.085 1.085 279399 241618
FDiIEL7E 1,375 1.202 1.085 1.085 214787 241618
Fr13TSC1(cU.S) 1.375 1.235 1.085 1.085 339165 " 241618
FD13TE01(DS) . 1.375 1.235 1.085 1.085 339165 241618

FD13SP8O US 1.375 1.281 1.085 1.085 667878 241618
FE)13SP08 DS 1.375 1.281 1.085 1.085 667878 241618
FD130EL08 1.375 1.202 1.085 1.085 214787 241618



FD13EL09 1.375 1.202 1,085 1.085 214787 241618
INLET E-1-IB 1.375 1.188 1,085 1.085 174808 241618

Vote:
[11 Predictions are based on last Tmeas to analysis ending period.
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Sam - e B -m m - o

Company: Vsrmont Yankre Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 19:31:39
Plant; Vermont Yankee Analysis Date: 13-SEP-2006 Time: 19:29:27
orb it: CHECWORKS FAC Version 1.OF (Build 52)
Ds Name: VY

Wear Rate Analysis: Inspection History Report

RUr- Name: FDU.006 E2S to ElS
EndiLig Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
W1RA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.448

-------- Material --------- Time (hrs) Measured
Cempcnent Geom. Cr. Cu. No. Sigma Last Analysis Wea-

Name , Code No. (%) (t) (%) (psi) Inspected Replaced Option (mils)

===>Grouped by Line: 007-18"-FDW-12, No Sorting.

OUTLET E--2-)A 31 5 0.00 0.00 0.00 15000
FDI2ELO t 4 21 0.00 0.00 0.00 15000
FD1ZSP30 US 54 5 0.00 0.00 0.00 15000
FDI2SPOI DS 54 5 0.00 0.00 0.00 15000 ---
FDI1ELOZ 2 21 0.00 0.00 0.00 15000 ---
FD12SP02 52 5 0.00 0.00 0.00 15000 ........
FtlŽELO3 2 21 0.00 0.00 0.00 15000 ------
FD01.SP03 52 5 0.00 0.00 0.00 15000
FIi2SP04 9 5 0.00 0.00 0.00 15000 ........
FDI.EL04 2 21 0.00 0.00 0.00 15000 ........
FD12SP05 US 52 5 0.00 0.00 0.00 15000 ---
F1,12Sc5 DS 52 5 0.00 0.00 0.00 15000 ---
FDI2ELO5 2 21 0.00 0.00 0.00 15000 -----
FDI2SP06 52 5 0.00 0.00 0.00 15000 ........
FDI2zP07 9 5 0.00 0.00 0.00 15000 230118 71
FD12EL06 2 21 0.00 0.00 0.00 15000 230118 132
FD12SP08 52 5 0.00 0.00 0.00 15000 230118 97
FD12EL07 2 21 0.00 0.00 0.00 15000 ----- ....
FDI2SP09 52 5 0.00 0.00 0.00 15000
FDI2TE01(U/S) 15 21 0.00 0.00 0.00 15000 ........
FDI.TR01(D!S) 15 21 0.00 0.00 0.00 15000 ---
F112SPI0 US 65 5 0.00 0.00 0.00 15000 -- ......
FDI-SPIO DS 65 5 0.00 0.00 0.00 15000 171740 68
FOLELOS 2 21 0.00 0.00 0.00 15000 171740 100
FDIZEL09 4 21 0.00 0.00 0.00 15000 171740 240
INLLT E-1-2A 30 5 0.00 0.00 0.00 15000 ---

-=:>Grouped by Line: 013-18"-FDW-13, No Sorting.

OUTLET E-2--B 31 5 0.00 0.00 0.00 15000 ---

FDIJELO1 4 21 0.00 0.00 0.00 15000 ---
ED13SP01 US 54 5 0.00 0.00 0.00 15000
PW13SK01 DS 54 5 0.00 0.00 0.00 15000
FD13E1,02 2 21 0.00 0.00 0.00 15000
FD13S?3Ž* US 52 5 0.00 0.00 0.00 15000 --
F)1 3SP02 DS 52 5 0.00 0.00 0.00 15000
F013E5.J3 2 21 0.00 0.00 0.00 15000 ---
FDI3SPO, 52 5 0.00 0.00 0.00 15000 ---
FD13SP04 9 5 0.00 0.00 0.00 15000 ---
FW SE1,04 2 21 0.00 0.00 0.00 15000
FD1341'05 US 52 5 0.00 0.00 0.00 15000
FDI3SPO$ DS 52 5 0.00 0.00 0.00 15000 ---
FD13ELCS 2 21 0.00 0.00 0.00 15000 160352 150
F.173 P06 52 5 0.00 0.00 0.00 15000 160352 88
PD13SPiY7 9 5. 0.00 0.00 0.00 15000 ---
!-DI3EL06 1 21 0.00 0.00 0.00 15000 ........
FD)03EL07 4 21 0.00 0.00 0.00 15000 ---
F,173T01(U;S) 5 21 0.00 0.00 0.00 15000 ---
FD9i3VEO1(D/S) 15 21 0.00 0.00 0.00 15000 ........
PD13SPA0 US 65 S 0.00 0.00 0.00 15000 ---
FDI3SP08 DS 65 5 0.00 0.00 0.00 15000 ---
FD13EL08 2 21 0.00 0.00 0.00 15000 ---



FD13EiI9
INLET E-I-IB

4 21 0.00 0.00 0.00 15000
30 5 0.00 0.00 0.00 15000

m • a• wA a ao a a n m n K n a



Ccmparn:'j VetmorIt Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 19:31:34
V1'31nC: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 19:29:27
Un it: CHECWORKS FAC Version 1.0F (Build 52)

D8 Name: VY

wear Rate Analysis: Wear Rates/Input Data Report

Run Name: FDW2006 E.a CO Els
Ending Period: CYCLE 25
T'otai Plant Operating Hours; 241618 Duty Factor (Global): 1.000
KRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.448

Average Current
component Geomt. Wear Rate Wear Rate Temp. Velocity Steam Diameter

Nante Code (mils/year) (mils/year) (F) (ft/s) Quality (in)

==ý>Cr"ouped by Line: 007-18*-FDW-12, No Sorting.

OUTLET E-2-IA 31 8.482 6.440 327.7 12.446 0.000 18.000
FDI2EL01 4 6.277 4.765 327.7 12.446 0.000 18.000
FD12SPOl US 54 5.429 4.121 327.7 12.446 0.000 18.000
FDI2SPOI us 54 5.429 4.121 327.7 12.446 0.000 18.000
FIJI2Ef,02 2 6.277 4.765 327.7 12.446 0.000 18.000
FD12SP02 52 4.241 3.220 317.7 12.446 0.000 18.000
FQ12EL03 - 6.277 4.765 327.7 12.446 0.000 18.000
FD12SP03 52 4.241 3.220 327.7 12.446 0.000 18.000
FDI2SP04 9 2.196 1.667 327.7 12.446 0.000 18.000
FD12EL04 6.277 4.765 327.7 12.446 0.000 18.000
FD12S56QS US 52 4.241 3.220 327.7 12.446 0.000 18.000
FD)lSPO5 DS 52 4.241 3.220 327.7 12.446 0.000 18.000
FDi2EL05 2 6.277 4.765 327.7 12.446 0.000 18.000
FD12SP06 52 4.241 3.220 327.7 12.446 0.000 18.000
FD012SP07 9 2.196 1.667 327.7 12.446 0.000 18.000
FD12ELO6 2 6.277 4.765 327.7 12.446 0.000 18.000
FDI2SPOR 52 4.241 3.220 327.7 12.446 0.000 18.000
FDI2ELO7 2 6,277 4.765 327.7 12.446 0.000 18.000
ED12SP09 52 4.241 3;220 327.7 12.446 "0.000 18.000
FD12TE01(U/S) 15 5.089 3.864 327.7 12.446 0.000 18.000
FDlITEOI(D,'S) 15 5.089 3.864 327.7 12.446 0.000 18.000
FD125P1O US 65 3.393 2.576 327.7 12.446 0.000 18.000
F0125P10 DS 65 3.393 2.F76 327.7 12.446 0.000 18.000
FOi2EL08 2 6.277 4.765 327.7 12.446 0.000 18.000
FDI2ELO9 4 6.277 4.765 327.7 12.446 0.000 18.000
INLET E-J-IA 30 6.786 5.152 327.7 12.446 0.000 18.000

:=-Grouped by Line: 013-18"-FDW-11, No Sorting.

C.UTLET E--2-IB 31 8.482 6.440 327.7 12.446 0.000 18.000
FDI3ELO1 4 6.277 4.765 327.7 12.446 0.000 18.000
FDI3SPOl US 54 5.429 4.121 327.7 12.446 0.000 18.000
FDI3SPO1 DF 54 5.429 4.121 327.7 12.446 0.000 18.000
FDI3ELO2 2 6.277 4.765 327.7 12,446 0.000 18.000
FD13SPP2 US 52 4.241 3.220 327.7 12.446 0.000 18.000
FDI•sSPO0 DS 52 4.241 3.220 327.7 12.446 0.000 18.000
FDI3EIO0 2 6,277 4.765 327.7 12.446 0.000 18.000
Fr.I351n13 52 4.241 3.220 327.7 12.446 0.000 18.000
FDI1SP04 9 2.196 1.667 327.7 12.446 0.000 18.000
FrI13F.L04 2 6.277 4.765 327.7 12.446 0.000 18.000
FDiSPO5 US 52 4.241 3.220 327.7 12.446 0.000 18.000
FD13S?05 DS 5Ž 4.241 3.220 327.7 12.446 0.000 18.000
F 1)EL0 6.277 4.765 327.7 12.446 0.000 18.000
F0135P06 52 4.24i 3.220 327.7 12.446 0.000 18.000
?D13SPO7 9 2.196 1.667 327.7 12.446 0.000 18.000
FD13EL06 '1 1 5.598 4.250 327.7 12.446 0.000 18.000
FD13ELLG7 4 6.277 4.765 327.7 12.446 0.000 18.000
FD13rEO1(U s) 15 5.089 3.864 327.7 12.446 0.000 18.000
FD13TEO1(D/S) 15 5.089 3.864 327.7 12.446 0.000 18.000
FDI3SPO8 US 6' 3.393 2.576 327.7 12.446 0.000 18.000
FD13SPO8 DS 65 3.393 2.576 327.7 12.446 0.000 18.000
FD13ELjb 2 6.277 4.765 327.7 12.446 0.000 18.000



FD[3EL09
INLET Ed-1-B

4 6.277
30 6.786

4.765 327.7 12.446
5.152 327.7 12.446

0.000 18.000
0.000 1S.000

¾
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5 Comparison. of Thickness Predictions

2000 FDW 2006 Els to Rx LCF = 0.257
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*Comparison of Wear Predictions

FDW 2006 Els to Rx
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,'Z.mpy: '1'!tcM.ti Y±nk-ze :;ucliaar Pow-r Corporstiu,71*'eport Datei 25-SEP-2004 Time: _:,0':23
Plant: Vermont Yankee Analysis Date: 9-SEP-;2006 Time: 19:19:21
Unit: CHEC/JORKS FAC Version 1.F (Build 52)
DB Nlame: VY

'Wear Pate Analymj.s: -,gear Predictions Report

Run Name; FM,: 2:.06 Els to Rx
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Du~y Factor (Global): 1.000
'.iFA Data ý'ptin: tIgnore t1FA Exclude Measure Wlear: lho
Line Correction Factor: 0.257

Component
Name

Total Lifetime In-Service Cmp. In-Service Cmp. In-Service Cmp. incremental Timethrs)
Wear (mils) Nemr (mils) TmeasMethod,Time Thickness (mil) j4). Woartmils) [5] Last

Prdjl) Meas. ?rd.[l] Meas., (in)ifl ;2) (hrs)[3] Tp, Tm PRWEAR Inspected

===>Grouped by Line: 008-18"-FDv-14, No Sorting.

FD14RD01(L/E[
FD14RDDIIS/E)

41.3 139.0 41,3 139.0 1.236 MT 114614 1333.7 1236.0 35.5 114614
43.8 66.0 43.8 66.0 1.213 MT 114614 1175;2 1213.0 37.6 114614

z==>Grouped by Line: '08-16"-FDW-14, No Sorting.

FD14SP02
FDL4EL03
FD14SP03 US
FDIELO5

34.2 55.0 34.2
75.8 9.0 75.8
61.3 19.0 61.3
A3.9 . 85.0 83.9

55,0. 1.224
9.0 1.176

19.0 1.205
85.0 1.134

US
OS
US
MT

114614
230118
230118
207118

1184.8
1143.2
1157.7
1135.1

1224.0
1176.0
1205.0
1134.0

29.4 114614
3.4 183618
2.3 230118

10.2 207118

4.6 218618
6.8 218618

===>Grouped by Line: 009-16*-FDI-14, No Sorting.

FDI4SP08 DS
FD14EL07

59.0 65.0 59.0 65.0 1.153 US 218618 1160.0 1153.0
87.3 . 79.0 87.3 79.0 1.261 US 218618 1131.7 1261.0

===>Grouped by Line: 009-16'-FDW-16, No Sorting.

===>Grouped by Line: 010-16"-FDW-19, No Sorting.

FD19SP03 DS
FD19TEOI(D/S)
FDISTEO0(BR.)
FDlPRDO1(L/E)
F019D01 (SIE)

48.5 21.0 48.5 21.0 0.789
61,2 19.0 61.2 19.0 1.950
64.6 27.0 64.6 27.0 0.769
56.1 47.0 56.1 47.0 1.151
85.1 48.0 85.1 48.0 0.781

MT
MT
MT
MT.
MT

218618
137270
218618
218618
218618

795.5
1157.8

779.4
1162.9

758.9

789.0
1950.0

769.0
1151.0

781.0

===>Grouped by Line: 010-10"-FDW-19, No Sorting.

3.8 218618
33.8 137270
7.3 137270
4.4 218618
6.6 218618

5.2 218618

4.1 218618

FDP9SP04 66.5 19.0 66.5 19.0 0.77R

=-=sGrouped by Line: 010-10"-FDW-21, No Sorting.

uS 218618

MT 218618

777.5 778.0

790.8 796.0FD21SPO1 US 53.2 24.0 53.2 24.0 0.796

===>Grouped by Line: 014-18"-FDW-15, No Sorting,

===>Grouped by Line: 014-16'-FDW-15, No Sorting.

FDtSEL04 72.3 91.0 72.3 91.0
PD15SP10 62,5 45.0 62.5 45.0
FDISEL05 72.3 178.0 72.3 178.0
FDISP03 62.5 108.0 62,5 108.0

===>Grouped by Line: 015-161-FDW-15, No Sorting.

1.175
1.210
1.089
1.190

MT
GW.
MT
13W

171740
171740
171740
171740

1146.7
1156.5
1146.7
1156.5

1175.0
1210.0
1089.0
1190.0

21.9 171740
18.9 171740
21.9 171740
18.9 171740

14.8 171740

9.0 195618

FD15SP08 US 48.8 46.0 48.8 46.0 1.172

===mGrouped by Line: 016-10*-FDW-18, No Sorting.

FDISP04 US 48,3 155.0 48.3 155.0 0.758

===>Grouped by Line: 015-16"-FDW-17, No Sorting.

==->Grouped by Line: 016-16N-Et'.6-1R. No Sorting.

GW 171740

MT 195618

1170.2 1172.0

795.7 758.0

FD18SPO1 DS
FDI1ELO0
FDIRSP02 US
FDI(TE0l(U/S)
FDOSTEO1(D/S)

46.6 73.0
83.9 140.0
53.0 53.0

117.9 82.0
80.0 181.0

46.6
83.9
53.0

117.9
80.0

73.0 0.803
140.0 1.223
53.0 0.799
82.0 1.560

181.0 1.644

GW
Us
US
US
US

207118
2 0711 8

207118
195618
195618

797.4
1135.1

191.0
1101.1
1139.0

803.0
1223.0

799.0
1560.0
1644 .0

5.7 207118
10.2 207118
6.4 207118

22.0 195618
15.0 L95618

11.3 125618

==='Grouped by Line: 016-10"-FDW-20, No Sorting.

FD2CSP01 60.4 123.0 60.4 123.0 0.717 MT 195618 783.6 727.0

Notes:
[1] Predictions are for the time of last inspection !last known meas. wear).
([21 C. Tmeas is minimum thickness from Band, Blanket or Area Method of qreatest wear.

MET = T•eas is :ompcnent minimum thickness.

PE = Tmeas is Tinit - predicted wear.
US = Treas is user specified.

[3) If no Tmreas has been determined from weasured data, then Tmess = Tinit and time t .urrent .:nmponenr inscallation time.Umeas is 'sed ta determine Predicted Thickness andC~mpon-ant Predicted Time to Tcrit.
[4) These two valuez are ',ePd for thickness plot.

,p = Predicted thickness at Tmeas.z

Tm = last measured thickneos iTmeas()
1[51 8 ,iSAR Lucremental s•ear frcm last_ Tnear t!ioe to analysis ending period.

ts-



C2;.rpany: Vermont Yankee g;uci'tr ;ower Corporatic.n Report Date: 25-rEP-2006 Time: !6:00:25
Plant: Vermont Yankee Analysis Date: 19-SEP-2306 Time: 19:19:21
Unit: CFECIJOKOS FAC Version 1.0F (Build 52)
LB Name: %1Y I

-' Wear Rate Analysis: Combined Rankings for Inspection ---

Run Name: FDW 2006 Els to Rx
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
a'PA Data Option: Ignore NFA Exclude Measure Wear: No

Line Correction Factor: 0.257

Component Predicted
Component Geometry Average Wear Rate Time to Tcrit (hrs)

Name Code (milsmyear) Non-Inspected Inspected--------------------. . . . . . . . . . . . . .-- - - - - - - - - - - - - -------------------------------
FD20ELI0 1 3.431 1062259
FD2OEL01 2 3.A47 913014
FD14FEOI 6 0.033 R8712408
FD19RDO1(S/E) 7 3.327 11821R8
FD5S8P03 54 2.952 807624
FDI9TEO1(U,'S) 14 5.074 2849744

FDSITEO1(U,'S) 14 5.074 ------ 2030518
FD15EL05 4 3.413 ------ 347038
FD1SRD01(L/E) 7 2.786 473292
OUTLET E-1-lA 31 3.979 522532
FDI4RDO1(L.'E) 7 2.786 478243
OUTLET E-l-1B 31 3.979 522532

FD19EL03 2 3.847 913014
FD19ELOS 2 3.847 913014 ------
FD14EL05 2 3.413 538641
FD20EL03 2 3.847 913014 ------
FD14EL04 2 3.413 542240 -
FDlREL04 2 3.847 913014

FD17EL01 4 3.413 542240
FD2lEL02 2 3.847 .913014
FD14EL06 2 3.413 542240
FD15ELO8 2 3.413 542240
FD19TEO1(BR.) 14 3.639 ------ 1040838
FD15EL06 2 3.413 542240

FD1BTEOlIBR.) 14 3.639 983372
FD16EL01 4 3.413 542240
FD19TE01(D/$) 14 3.444 ------ 4258696
FD16SP05 58 1.785 588604
FD18TE01(D/S) 14 3.444 3296613
FD15ELO4 4 3.413 ------ 637778
FD18EL03 1 3.431 1062259
FD15SP0

2  
57 2.306 678744

FD19EL04 1 3.431 1062259 ---
FDISSP09 51 2.029 702760
FD21ELOI 1 3.431 1062259 U
FD14EL03 2 3.413 703631
FD1SEL03 1 3.044 716912
FD15RD01(S/E) 7 2.952 724912
FD16TEO1(D/S) 15 2.767 743024
FD19EL01 2 3.413 1621719 -
FD16TEO1I(U/S) 15 2.767 743024 I
FD14TE02(D/S) 15 2.767 743024 -
FD15TE02(U/S) 15 2.767 743024
FD14EL07 2 3.413 ------ 979491
FD15TE02)DIS) 15 2.767 743024
FD15ELO7 2 3.413 810194
FDX7TE01ID/S) 15 2.767 743024 a
FD14TE02(U/S) 15 2.767 743024
FD17TE01(U/S) 15 2.767 743024
FDIBEL01 2 3.413 1919003
FD18SP0

2 
Ds 52 2.155 746318 - -

FDI9SP02 52 2.155 746318
FD18SP02 Us 52 2.155 789150
FD20RD01(S/E) 7 3.327 1116948
FD14EL02 2 2.945 817946
FDI4ELO1 4 2,945 817946
FD19ELO2 1 3.044 1856868
FD15EL02 2 2.945 817946
FDILSEL0i 4 2.945 817946 I
FDIREL02 1 3.044 1A56868
FD14RDO1IS/?) 2.952 ------ 824378
FD1STEC01MU/S) 15 2.388 830885
SDI9SP03 DS 51 1.897 ------ 852124
FDISOPl0 54 2.952 8-5803
FD19SP03 US 51 1.897 891487 -
FD18SP03 IS 51 1.897 891487
FDISP•03 DS 51 1.897 891487
FDIRSPOI US 58 1.897 991487
FDiP9001 US 58 1.897 891487 - -
FD19SP0I DS 58 i.897 891487
FDI4S.PP DS 52 2.106 920314FPi)SPDI DS 59 1.897 ---- 925801FDI4FE01A 52 2.306 955281 -

FDISP04 DS 51 2.599 1504026
FD14PP94 52 2.306 955281
FDV0SP0i. US 52 2.599 1504026
Foi5SPO8 P3 52 2,306 355281 -
F'I9SP06 US 52 2,599 ;50402r
FD14390P3 1 52 2,306 955281
F!19.PG6 Uý 51 2.599 15.4026
FD7i0IS8 1U 52 2.306 3552AI ---1-
FD::tS,4 :2S 52 ).599 1504026F-15SPD8 US 51 2.306 ------ .?64409
FD.338PO 57 -.533 . .----- 12549
Fi P03,06 O S 252 .5 L504 .. .



?22G:PQ06 U,. ;2 25599 1504026 ------
FD15TEO1D/S) 15 2.388 990359
FDIRSP07 CS, 52 2.599 1504026 ------
FDIISP09 DS 52 2.599 1504026 -
FD19SP09 US 52 2.599 1504026 ------
FD0195304 57 2.599 ------ 1506324
FD9qOSP07 US 52 2.599 1504026 ------
FD20SP03 DS 52 2.599 1504026 ------
FD17SP01 DS 58 2.029 1128945 ------
FDI7SP03 5A 2.029 112A945
FD14TEOI(D/SI 15 2.388 1254199 ------
FD170P01 US SR 2.029 1128945 -
FD14TE01 U 'S; 15 2.389 1370191 ------
FD168P04 se 2.029 1128945
FD17SP04 58 2.029 11•2945
FDI4SP03 US 52 2.306 1191994
FD16SP01 DS 59 2.029 112A945
FD16SP03 58 2.029 1128945
FD14SP02 57 2.306 ------ 1151436
FD16SP01 US 5R 2.029 112A945
FD14SP07 US 65 1.845 1157152 ------
FDI8SP05 51 2.288 1752520
FD165P02 65 1.A45 1273666
FD21SP02 51 2.286 1752520FD15SP06 65 1.845 1273666
FD20SP04 51 2.288 1752520 ---
FD14$P0I DS 65 1.845 1273666
FD19SP07 51 2.288 1752520 ------

FD17SP02 65 1.845 1273666
FD19RD01(L,'E) 7 2,191 ------ 2640355
FD17SP05 56 1.785 1300063 ------
FD2ORD01(L/E) 7 2.191 2518487
FD14SP06 DS 56 1.692 1319530
FD15SP05 DS 56 1.692 1417698
FDISSP05 US 56 1.692 1417698
FD21SP01 US 64 2.080 ------ 1988529
FDI4FEO1B 56 1.692 1417698
FD21SP01 DS 64 2.080 1959599
FD15FE01B 56 1.692 1417698, .. ....FD19SP04 DS 64 2.080 1959598
FD14SP06 US 56 1.692 1441875

FDISSP04 US 64 2.080 ------ 1750591
FD14SP01 58 1,751 1592633
FD15SP01 38 1.751 1592633
FD14SP05 9 1.293 1953036 ......
FD15SP04 9 1.293 1953036
FD15FE01A 9 1.293 1953036 -
FD15SP07 9 1.293 1953036
FD19SP05 9 1.508 2822808 ------
FD19SP01 9 1.s08 282280R ------
FD18SP06 9 1.508 2822808 ------
FD21V9P03 9 1.508 2822808 ------
FDS20P05 9 1.508 2822808 ------
FD20SP02 9 1. ,508 2922908 ------
FO14CP01 65 0.054 42529632 ------
FDISCP01 65 0.054 42529632
FDI5FE01 6 0.033 88712408
RX NOZZLE 4C 30 0.008 99000000
RX NOZZLE 4A 30 0.008 99000000
RX NOZZLE 4B 30 0.008 99000000
RX NOZZLE 40 30 0.008 99000000



I
Company: Ver:ont Yjnke kcl..,a ?ower -orpcrati:,n Report Date: 25-SEP-2006 Time: 16:20:20
Plant: Vermont Yankee Analysis Date: 19--SEP-2006 Time: 13:19:21
Unit: CHECZCRFZ FAC Version l.0F (Build 52)
)B Name: VY I

X'ear Pate Analysis: Thickness,'Serxvice Time Report

Run Name: FDW 2U06 Els tu Rx

ELnding Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
.,?A Data Option: Ignore NFA Exclude Heasure Wear: No

Line Correction Factor: 0.257

Component Predicted[l) Component Actual
Component Thickness (in) Time to Tcrit (hrs) Service Time

Name Init. Prd.fl) Thoop Tcrit Non-lnspected Inspected (hrs)

... >Grouped by Line: 008-189-FDW-14, No Sorting.

OUTLET E-1-1A 1.375 1.265 1.085 1.085 521532 ------. 241618
FDO4ELO1 1.375 1.194 1.085 1.085 817946 ------ 241618 I
FD14SPO1 1.375 1.327 1.085 1.085 1592633 ------ 241618

FD14EL02 1.375 1.294 1.085 1.085 817946 ...... 241618
FD14TE01(U/3S 1.375 1.369 1.085 1.05 1370181 ------ 241618
FDI4TEO1(D/'Sj 1.375 1.345 1.085 1.085 1254199 ...... 241618
FD14RDO1(LIE) 1.375 1.200 1.085 1.085 ------ 478243 241618
FDI4RDO1(S.E) 1.219 1.175 0.964 0.964 824378 :41618

rm=>Grouped by Line: 008-161-FR-14, No Sorting.

FD14SP02 1.219 1.195 0.964 0.964 1151436 241618
FDI4EL03 1.219 1.173 0.964 0.964 703631 241618
FD14SP03 US 1.219 1.203 0.964 0.964 ------ 1191994 241618
FD14SP03 DS 1.219 1.155 0.964 0.964 955281 241618
FD14EL04 1.219 1.125 0.964 0.964 542240 241618
FD14SP04 1.219 1.155 0.964 0.964 955281 ------ 241618
FDl4SPO5 1.219 1.183 0.964 0.964 1953036 241618
FD14FE01A 1.219 1.155 0.964 0.964 955281 241618
FI4PEDI 1.219 1.218 0.964 0.964 88712408 241618
F014FE01B 1.219 1.172 0.1364 0.964 1417698 241618
FD14SP06 US 1.219 1.176 0,964 0.964 1441875 ------ 241618
PD14SP06 DS 1.219 1.158 0.964 0.964 1319530 241618
PDI4EL05 1.219 1.124 0.964 0.964 ------ 538641 241618
FD14TE02(U/S) 1.219 1.143 0.964 0.964 743024 ------ 241618
FDI4TEO2(D/S) 1.219 1.143 0.964 0.964 743024 ------ 241618
FDI14CP01 0,719 0.718 0.520 0.520 42529632 ------ 241618
FD14SP07 US 1.219 1.149 0.964 0.964 1157152 ...... 241618

==ý>Grouped by Line: 009-16*-FDW-14, No Sorting.

FD14SP07 DS 1.219 1.168 0.964 0.964 1273666 ...... 241618

FD14EL06 1.219 1.125 0.964 0.964 542240 ------ 241618
FD14SPO8 US 1.219 1.155 0.964 0.964 955281 ------ 241618
FD14SPO8 DS 1.219 1.148 0.964 0.964 920314 241618
FD14EL07 1.219 1.254 0.964 0.964 979491 241618

z=z>Grouped by Line: 009-16*-FDW-16, No Sorting.

FD16SP01 US 1.219 1.163 0.964 0.964 1128945 241618
FD!65PO1 DS 1.219 1.163 0.964 0.964 1128945 241618
FD16TE01(U/S) 1.219 1.143 0.964 0.964 743024 ...... 241618
FDl6TEOI(D/S) 1.219 1.143 0.964 0.964 743024 ------ 241618
FD16SP02 1.219 1.168 0.964 0.964 128945- 241618
FD16SP03 1.219 1.163 0.964 0.964 1128945 -73666- 241618
FDI6SP04 1.219 1.163 0.964 0.964 1128945 241618
FD16SP05 1.219 1.068 0.964 0.964 588604 ------ 127004
FD16EL01 1.219 1.125 0.964 0.964 542240 ------ 241618

->Grouped by Line: 010-16"-FDW-19, No Sorting. I
FD19SP01 US 0.844 0.792 0.645 0.645 891487 ...... 241618
FD19SP01 DS 0.844 0.792 0.645 0.645 891487 ------ 241618
FD29ELOI 1.219 1.125 0.645 0.645 1621719 ------ 241618
FDI0P02 C.844 0.785 0.645 0.645 746319 24161R
FDI9EL02 1.219 1.135 0.645 0.645 1856868 ------ 241618
FD19SP03 US 0.844 0.792 0.645 0.645 891487 ------ 241618
FDI)SP03 DS 0.844 0.785 0.645 0.645 ------ A52124 241618
FD19TEZI)U,S) 1.219 1.899 0.645 0.645 :849744 ------ 241619
FD19TEC1OD,'S) 1.219 1.916 0.645 0.645 ------ 425A696 241618
FDI9TE011BR.) 0.844 0.762 0.433 0.433 1040838 24161R
F195RD01IL;E) 1.219 1.3.47 0.645 0.-45 2640355 241R18 I
FD1)RO01i ;,'S) 09.44 0.774 0.433 0.43? ------ 1182188 241618

->Grouped by Line: 010-10 -FDW-19. No Sorting.

FD19SPC4 0.844 0.'73 0,433 0.433 1506324 241818
00115905 0.844 0.802 0.433 0.433 2P2280R ...... 241618 I

FLIIEL03 3.844 23.78!R 0.433 k.433 813014 2 41618
9D19S?06 US 0.844 0. '72 0.43a 0.433 L5C4016 ...... 24161A
FD9i9s06 CS 0.844 0.772 0.,133 0.433 1504Z6 .----- 2618
P'.IEL04 0.844 0,149 0.433 0.423 136253 .... 2416i1
FD319F01 0.5 44 '.-81 0.433 0.433 I'S5520 ...... 4!618
FD19?PJ8 0.844 0.-402 0.433 0.433 3;2•8•346 ...... 6
FDi;EL05 0.R4.1 0.731 0.433 0.433 q13014 ...... 243618
Z013599 -i 0 .44 C.772 r.433 3.431 35'),4|c ...... 2341618
7Dr 9.6 9 DS 4'. 44 U.7-2 0.43 0.433 3504" ... 24161A
RX NOZZLE IA 11.594 0.6)4 0.417 0.472' 32.1 9 -- ...... 24i6:q

-;rc'uf;e:d by %!:ne: 0-L0"-F9'16-21. No Scrring.

9D211 1 .:3 Q.1. 1). 1 7 ....... 9A 198529 4:41619



FD21 SP01 Os 0.,444 0.7d7 0.433 0.433 1:95595q ----- 241611
FD21ELO1 0.844 0.749 0.433 0.433 1062259 241618
ID21SP02 0.944 0.781 0.433 0.433 1752520 ------ 241618

FD21SP03 0.944 0.R02 0.433 0.433 3922809. ------ ,416.8
FD210L02 0.R44 0.73A 0.433 0,433 913014 24161-
MO01 0;4 US 0.R44 0.772 0.433 0.433 1504026 . 241618

FD21SP04 DS •0.844 0.772 0.433 0.433 1504026 - - 241618
RX NOZZLE 4B 0.594 0.594 0.472 0.472 99000000 ------ 24161R

===,Grouped by Line: 014-189-FDW-15, No Sorting.

OUTLET E-1-1B 1.375 1.265 1.085 1.085 522532 241619
FD15EL01 1.375 1.294 1.085 1,085 R17946 ...... 241618
FD15SPO1 1.375 1.327 1.085 1.085 1592633 ------ 242618
FD15EL02 1.375 !.294 1.085 1.085 813946 ------ 241618
FDISTE01(U•S) 1.375 1.257 1.095 1,095 930985 ------ 241618
FD1iTE01 (i /S) 1.375 1.290 1.085 1.085 990359 ------ 241618
FD15RD01[L/E) 1.375 1.199 1.0R5 1.085 473292 241619
FD1IRD01(S/E) 1.219 1.150 0.964 0.964 724912 ------ 241618

=z==Grouped by Line: 014-161-FDW-15, No Sorting.

FD15SP02 1.219 1.100 0.964 0.964 678744 241618
FD1SEL03 1.219 1,154 0.964 0.964 716912 ------ 241618
FD15SP09 1.219 1.098 0,964' 0.964 702760 241618
FD15EL04 1.219 1.153 0.964 0.964 63777B 241618
FDI5SP10 1.219 1.191 0.964 0.964 ------ 885903 241618
FD1LEL05 1.219 1.067 0.964 0.964 34703R 241618
FD15SP03 1.219 1,171 0.964 0.964 ------ 807624 241618
FDI5SP04 1.219 I.13 0.964 0.964 1953036 241618
FD15FEOIA 1.219 1,183 0.964 0,964 1953036 241618
FD15FEOI 1.219 1.218 0.964 0.964 88712408 241618
FDISFE01B 1.219 1.172 0.964 0.964 1417698 ------ 241618
FD15SPOS US 1.219 1.172 0.964 0.964 1417698 ------ 241618
FD15SP05 DS 1.219 1.172 0.964 0.964 1417698 ------ 241618
FD15EL06 1.219 1.125 0.964 0.964 542240 ------ 241618
FDISTE02(U/S) 1.219 1.143 0.9e4 0.964 743024 ------ 241618
FDITE02(D/S) 1.219 1.143 0.964 0.964 743024 241618
FD15CPO1 0.719 0.718 0.520 0.520 42529632 241619
FD15SP06 1.219 1.168 0.964 0.964 1273666 ------ 241618

===>Grouped by Line: 015-16"-FDW-15, No Sorting.

FD15SP07 1.219 1.183 0.964 0.964 1953036 ------ 241618
FDISEL07 1.219 1.204 0.964 0.964 810194 241618
FU15SP08 US 1.219 1.157 0.964 0.964 964409 241618
FD15SP08 DS 1.219 1.155 0.964 0.964 955291 241618
FD15EL08 1.219 1.125 0.964 0.964 542240 241619

===>Grouped by Line: 016-10"-FDW-1R, No Sorting.

FDISP04 US 0.844 0.749 0.433 0.433 1750591 241618
FD18SP04 DS 0.844 0.787 0.433 0.433 1959598 ------ 241618
FD18EL03 0.844 0.749 0.433 0.433 1062259 ------ 241618
FDIRSP05 0.944 0.781 0.433 0.433 1752520 241618
FD18SP06 0.944 0.802 0.433 0.433 2822808 ------ 241618
FD18EL04 0.844 0.738 0.433 0.433 913014 241618
FDISSP07 US 0.844 0.772 0.433 0.433 1504026 241618
FD18SP07 DS 0.844 0.772 0.433 0.433 1504026 ------ 241618
RX NOZZLE 4C 0.594 0.594 0.472 0.472 99000000 241618

===>Grouped by Line: 015-16"-FDW-17, No Sorting.

FDI'3SP01 US 1.219 1.163 0.964 '0.964 1129945 ------ 241618
FD17SPO1 DS 1.219 1.163 0.964 0.964 1128945 ------ 241618
FDI7TEO1(U/S) 1.219 1.143 0.964 0.964 743024 ------ 241618
FDI7TEO1(D/S) 1.219 1.143 0.964 0.964 743024 ------ 241618
FD17SP02 1.219 1.168 0.964 0.964 1273666 ------ 241618
FD01SP03 1.219 1.163 0.964 0.964 1128945 241618
FD17SP04 1.219 1.163 0.964 0,964 1128945 241618
FD17SP05 1.219 1,193 0.964 0.964 1300083 127004
FD17ELO1 1.219 1.125 0.964 0.964 542240 241618

===>Grouped by Line: 016-16*-FDW-1R, No Sorting.

FDl8Sp01 US 0.044 0.792 0.645 0.645 891497 ---- 241618
FD18SPO1 DS 0.944 0.797 0.645 0.645 925801 241619
FDJREL01 1.219 1.213 0.645 0.645 1919003 241619
FIBSP02 US 0.944 0.793 0.645 0.645 789150 241618
FDlISP02 DS 0.844 0.785 0.645 0.645, 746318 241618
FDI8EL02 1.219 1.135 0.645 0.645 1856868 ------ 241618
FDIASP03 US 0.944 0.792 0.645 0.645 891487 241618
FD18SP03 DS 0. 44 0.792 0.645 0.645 991487 241618
FDIBTEO1IU,'S) 1.219 1.538 0.645 0.645 2-30518 241619
FDOITEO1:D'S5 1.219 1.629 0.645 0.645 ------ 3296613 241618
FDISTEO (BR.) 0.944 0.744 0.433 0.433 983372 241619

zz=ýGrauuped by Line: 016-10*-FDW-25, No 3orting.

FD23RDO1(L/EI 1.219 1.123 0.645 0.645 25194R7 241618
FD2NRDOI(S/E) 0.A44 0,756 0.433 0.433 11163948 ------ 241619
FD20SBo1 .0.q44 0.716 0.433 0.433 1----- 1252R49 24161A
FD2rS?02 ,.944 0.R02 0.433 C.433 23228CQ ------ 241618
FO.20EL01 0.?44 0.-98 0.433 0.433 913014. 24-618
Fr208P03 :s 0,A44 ,'1. 12 0,433 0.433 L5040:6 24106.'
FD26SP,)3 DS 0,844 0.T72 0.433 0.433 1504026 ------ 2416!A
FV2l)EL02 0.144 0.-49 0.433 0.433 1062259 ------ 16iA

S OSPO4 0.A44 0,741 0.433 0,433 17525'0 ------ 4161C
9Z203805 0.844 0.902 0.403 0.433 K2ROR ----0- 2413619
VD20EL03 0.G44 0.JR 0.433 0.433 913014 -- -241
F o20SP!6' rs 0,A44 0.172 0.433 0.431 15"34326 ------ 41611
FD20,1-06 DS 0.A44 ;. -172 3.433 0.433 i50426 - 241618
RX I2ZLS 4D 0.594 13.994 (1.4 2 P.472 3a300000 -41618
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CDmpany: Verstnt Yankee ;-ea' r Power C'-rp•ration Rep.rc ratC.-: 25-$EP-2006 Time: 16:00:16
Plant: V1rmont Yankee Analysis Date: 19-SEP-liO6 Time: 19:19:21
Unit: CHECIWORKS FAC Version !.OF (Build 521
DB Name: VY

SWear Rate MAlysis: In:;ection History Report e'"

Run Name: FDW 2006 Els to Rx
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor IGlobal): 1.000
WRA Data Option: Ignore NFA Exclude Measur4 Wear: No
Line Correction Factor: 0.257

-------- Material --------- Time (hrs) Measured
Component Geom. Cr. Cu. Mo. Sigma Last Analysis wear

Name Code No. (%) (%) (%) (psi) Inspected Replaced Option (mils)

==z>Grouped by Line: 008-1R-FDW-14, No Sorting.

OUTLET 8-I-1A 31 5 0.00 0.00 0.00 15000 ---
FDT4EL01 4 21 0.00 0.00 0.00 15000 ---
FD14SPOl 58 5 0.00 0.00 0.00 15000
FD14EL02 2 21 0.00 0.00 0.00 15000
FD14TEC1(U/S) 15 21 0.00 0.00 0.00 15000 ---
FD14TEOl(D/S) 15 21 0.00 0.00 0,00 15000 -
FD14RDO(L/E) 7 21 0.00 0.00 0.00 15000 114614 139
FD14RDO1($/E) 7 21 0.00 0.00 0.00 15000 114614 66

===>Grouped by Line: 008-161-FDW-14, No Sorting.

FD14SP02 57 5 0.00 0.00 0.00 15000 114614 55
FD14EL03 2 21 0.00 0.00 0.00 15000 183618 9

*FD14SP03 US 52 5 0.00 0.00 0.00 15000 230118 19
FD14SP03 DS S2 5 0.00 0,00 0.00 15000 --
FD14EL04 2 21 0.00 0.00 0.00 15000 ---
FD14SP04 52 5 0.00 0.00 0,00 15000
FD14SPO5 9 5 0.00 0.00 0.00 15000
FD14FEO1A. 52 5 0,00 0.00 0.00 15000 ........
FD14FE01 6 5 10.00 0.00 0.00 15000 ....
FD14FEO1B 56 5 0.00 0.00 0.00 15000

DFD14SP05 US 56 5 0.00 0.00 0.00 15000 ........
FD14SP06 DS 56 S 0.00 0.00 0.00 15000
FDI4ELOS 2 21 0.00 0.00 0.00 15000 207110 -5
FD14TE02 U/S) 15 21 0.00 0.00 0.00 15000 -----
FD14TEO2)D/S) 15 21 0.00 0.00 0.00 15000 ........
FD14CP01 65 21 0.00 0.00 0.00 15000 ---

FD14SP07 US 65 5 0.00 0.00 0.00 15000

===>Grouped by Line: 009-16"-FDW-14, No Sorting.

FD14SP07 DS 65 5 0.00 0.00 0.00 15000 ---

FD14EL06 2 21 0.00 0.00 0.00 15000 ---
FDI4SP0O US 52 5 0.00 0.00 0.00 15000 ---
FD14SP08 DS 52 5 0.00 0.00 0.00 15000 218618 64

FD14EL07 2 21 0.00 0.00 0.00 15000 218618 79£ ===>Grouped by Line: 009-16"-FOW-16, No Sorting.

FD16SPOl US 58 5 0.00 0.00 0.00 15000
FD16SP01 DS 58 5 0.00 0.00 0.00 15000 ---
FD16TEOIIU/S! 15 21 0.00 0.00 0.00 15000 -----

FDI6TE011DIS) is 21 0.00 0.00 0.00 15000 ----- --
FD165P02 65 5 0.00 0.00 0.00 15000 ---
FD16SP03 58 5 0.00 0.00 0.00 15000
FD16SP04 58 5 0.00 0.00 0.00 15000 ........
FD16SPOS 58 5 0.00 0.00 0.00 15000 ........
Replacement #1 58 5 0.00 0.00 0.00 15000 114614

FD19EL01 4 21 0.00 0.00 0.00 15000 -----

==v>Grouped by Line: 010-16"-FDW-19, No Sorting.

FD19SP01 US 58 S 0.00 0.00 0.00 15000 ---
FD19SP01 DS 58 5 0.00 0.00 0.00 15000 ---
FD19EL01 2 21 0.00 0.00 0.00 15000 ---
FD195202 52 S 0.00 O.C0 0.00 15000 ---
FDL9EL02 1 21 0.00 0.00 0.00 15000
FDI9sP03 US 51 5 0.00 0.00 0.00 15000 ---
FD19SP03 DS 51 5 0.00 0.00 0.00 15000 218618 21
FD197E01tU/S) 14 21 0.00 0..00 0.00 15000 ---
FDIrTEO1(D.S) 14 21 0.00 0.00 0.00 15000 137270 19
FD19TE1OBR.1 14 21 0.00 0.00 0.00 15000 137270 27
FD19RD01(L/'E) 7 21 0.00 0.00 0.00 15000 21A618 47

D.I9RDO1(S.'E) 7 21 0.00 0.00 0.00 15000 218618 48

=~::-oip~d by Line: 01C-10'-FDW-19, No Sorting.

FD0192S04 57 5 0.00 0.00 0.00 15000 21861R 19
F019SP05 9 5 0.00 0.00 0.00 :5000
FrI9EL03 2 Ii 0.00 0.00 0.00 15000 -- -

FDip9 SP16 US 52 S 0.00 ',00 0.00 15(000
FDI3$P0 6 OS 52 5 0.00 0.00 0.,;0 15000
FD0EL04 1 21 0.00 0.50 0.00 iSOO15000
F0 FDI 3S?07 51 5 1.00 0.00 0.00 150-0----
?)19SP08 9 5 0.0" 2( . 00O 15000 o k
F7I'ELO5 2 21 0.C0 0f.0 0,0 S 15Q03 " ....
Fp0•S503 tis 52 5 0.00 0.30 0.00 15000

U X NO)ZLE -A ,0 R3 1A.D0 0.10 0- 13725
I = :=1,UQ!Lp-!1 by Li-net NI31•FW2,?o ýortinq.



•i2221;'2 3S ,14 3 0.00 0. 0 '..'}0 1-000 6 ..... 24
FD21:1?01 DS 64 5 0.00 0.00 0.00 15000 ---
FD21ELO1 1 21 0.00 0.00 0.00 15000 ----- -
F D215P2 51 5 0.00 0.00 0.00 15000 .
F021SP03 9 5 0.00 0.00 0.00 15000 -----
FDOIEL02 2 2i 0.01 0.00 0.00 i5000 ----- -
FD21SP04 US 52 5 0.00 0.00 0.00 15000 -
FD2i7;P04 DS 52 5 0.00 0.00 0.Co 15000 ---
RX NOZZLE 4B 30 P3 16.00 0.00 2.00 13725 1 3
===ýGrouped by Line: 014-18-FDW-15, No Sorting.

OUTLET E-1-IB 31 5 0.00 0.00 0.00 15000 .
F0iSEL01 4 21 0.00 0.00 0.00 15000 .....
FDISSP01 58 5 0.00 0.00 0.00 15000 ---
FD15ELC2 2 21 0.00 0.00 0.00 15000 ---
FD 15TE 01 WU /S1 15 21 0 .00 0 .00 0 .00 15000 ........
FD15TEO1(D/S) 15 2] 0.00 0.00 0.00 15000 ----- -
FD 1 5RD I2 ?L ,/E ) 7 2 1 0 .00 0 .00 0 .0 0 1 50 0 0 . ... ... .
FDI15RD01(S/EE 7 21 0.00 0.00 0.00 15000 -----....

===>Grouped by Line: 014-16'-FDW-15, No Sorting.

FD15SP02 57 5 0.00 0.00 0.00 15000 ........
FDISEL03 I 21 0.00 0.00 0.00 15000 -----....
FDISSP09 51 5 0.00 0.0G 0.00 15000 ---
FD15EL04 4 21 0.00 0.00 0.00 15000 171740 91
FO15SP10 54 5 0.00 0.00 0.00 15000 171740 44
FD1SELOS 4 21 0.00 0.00 0.00 15000 171740 178
FDISSP03 54 5 0.00 0.00 0.00 15000 171740 10i
FD15SP04 9 5 0.00 0.00 0.00 15000 ---
FD15FEOIA 9 5 0.00 0.00 0.00 15000 ---
FD15FE01 6 5 18.00 0.00 0.00 15000 .... -
FDISFE01B 56 5 0.00 0.00 0.00 15000 ---
FD15SPOS US 56 5 0.00 0.00 0.00 15000 3--
FD 1 SS POS D S 5 6 5 0 .0 0 0 .0 0 0 .00 1 5 0 00 ....... .
FD15EL06 2 21 0.00 0.00 0.00 15000
FD15TE02(U/S) 15 21 0.00 0.00 0.00 15000 ---
FD15TE021D/S) 15 21 0.00 0.00 0.00 15000 --- - -
FD15CPO1 65 21 0.00 0.00 0.00 15000 ---
FD15SP06 65 5 0.00 0.00 0.00 15000 ---
z='-Grouped by Line: 015-161-FDW-15, No Sorting.

FD15SP07 9 5 0.00 0.00 0.00 15000 -----
FDISE1.07 2 21 0.00 0.00 0.00 15000 0--
FD15SPOR US 52 5 0.00 0.00 0.00 15000 171740 ----- 45
FD15SPOR DS 52 5 0.00 0.00 0.00 15000 ....
FL15ELOO 2 21 0.00 0.00 0.00 15000 ........

=->Grouped by Line: 016-10*-FOW-18, No Sorting.

FDRSP4 US 64 5 0.00 0.00 0.00 15000 19561 ----- 155

FDIRSP04 DS 64 5 0.00 0.00 0.00 15000 ----- 155
FDISEL03 1 21 0.00 0.00 0.00 15000 ........
FDIRSP05 51 5 0.00 0.00 0.00 15000 ---
FD18SP06 9 5 0.00 0.00 0.00 15000 -------
FD18EL04 2 21 0.00 0.00 0.00 15000 ---
FD1SSPO7 US 52 5 0.00 0.00 0.00 15000 -----
ED18SP07 DS 52 5 0.00 0.00 0.00 15000 -----
RX NOZZLE 4C 30 83 16.00 0.00 2.00 13725 ........

===>Grouped by Line: 015-161-FDW-17, No Sorting.

FD17SP01 US 58 5 0.00 0.00 0.00 15000 ---
FDlTSP01 DS 58 5 0.00 0.00 0.00 15000 ---
FD17TES01U/S) i5 5 0.00 0.00 0.00 15000 ---
FDI7TE01(D/S) 15 5 0.00 0.00 0.00 15000 ---
FD17SP02 65 5 0.00 0.00 0.00 15000 ---
FDI7SP03 58 -5 0.00 0.00 0.00 15000 -----
FD17SP04 58 5 0.00 0.00 0.00 15000 ---
FD17SP05 58 5 0.00 0.00 0.00 15000 .........
Replacement #1 58 5 0.00 0.00 0.00 15000 - ----- 114614 ---

FD17EL01 4 21 0,00 0.00 0.00 15000 ---

==:•Grouped by Line: 016-16-FDW-18, No Sorting.

FDiASP01 US 5R 5 0.00 0.00 0.00 15000 ---
FDISSPO DS 58 5 0.00 0.00 0.00 15000 20711- ----- 73
FDISELOI 2 21 0.00 0.00 0.00 15000 207118 140
FDIaPl]02 us 52 5 0.00 0.00 0.00 15000 207118 53
FDI0SP02 DS 52 5 0.00 0.00 0.00 15-000 .......
FD1$EL02 1 21 0.00 0.00 0.00 15-000 ----
FD1RSP03 US 51 5 0.00 0.00 0.00 15000 ---
FDISP03 DS 51 5 0.00 0.00 0.00 25000 ..... ........
FM RTEOI(U,'S 14 21 0.00 0.00 0.00 15000 195618 ------ -2
FDIATEO1(O ID! 14 21 0.00 0.00 0.00 15000 !9561- -- i
F•lCTE01!RR.) 14 21 0.00 0.03 C.00 15000 ----- --

-=ý=>rouped by L~ne: ')16-10'-FTDW-2, No Sorting.

FDO0Rt01iL.') 7 21 0.00 0.00 0.00 i000 ----
F'2 SRt0i 5 EV 7 21 0.00 0.00 0.00 15000 ---
F'20P 51 5 0.00 0.00 0.00 15000 i95618 123
Fi'OSP02 9 5 0.00c 0.00 C.00 15-00- --
FD20ELr- 2 21 0.00 0.00 0.G0 15000 .......
F 11IS0 52 5 0. 01 '.00 C. 0 15003 . -......

FOC;.0P03 0:1 5. 5 0.00 0.0, 0.00 1')0
700,EL02 1 21 0.00 0.10 ,.0 15000 ----- ......

2,,. Sr-r4 51 5 0.00 0.03 0.20 15000
F:) 0'r0 S 5 05 Co 0. .0 i..) i5030 .
F F'?E.,) 3 2 21 0 0. 0.01 00') t51)t0 .. o

D05':2 52 5 0,0 0. G 'DO 00 150 .



FD2,SPC6 DS
RX NOZZLE 40

52 -3.1.00 0.00 ).0 1-125
A0 s3-16.00 2.00 2.00 137.25

~o3



Copay *.r;z.'.Yank._, N*;-:'-2 ;3 r OC:~n (pr att: 25SP2 rime: .:330
Plant: :varmont Yankee Analysis Date: 19-SEP-2000 Time: 19:19:21
Unit: CHECWORKS FAC Version I.0F (Build 52)
DB Name: "Y I

',:ear Rate Analysis: Wear Rates,'Tnput Data Report

Run Name: FDW 2006 Ets to P•x
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
NRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.257

A.verage Current

Component Geom. *-ear Rate Wear Rate Temp. Velocity Steam Diameter
Name Code (mils/year) (mils/year) (F) (ft/s) Quality (in)

===>Grouped by Line: 00R-181-FDW-14. No Sorting.

OUTLET E-1-1A 31 3.979 3.021 373.1 12.823 0.000 I.900
FD14ELO01 4 2,945 2.236 73.1 12.823 0.000 98.000 1
FD14SP01 se -. 751 1.329 373.1 12.823 0.000 18.000
FD145L02 2 2.945 2.236 373.1 12.823 0.000 18.000
FDI4TE01JU/Sj 15 2.388 1.813 373.1 12.823 0.000 18.000
FD14TE1OI(DS) 15 2,388 1.813 373.1 12.823 0.000 19.000
FDO14R•DiL/E1 7 2.,786 2.115 373.1 12.823 0.000 1A.000
FD14RD01(S/E) 7 2.952 2.241 373.1 16,213 0.000 16.030

z=.>Grouped by Line: 008-16"-FDW-14, No Sorting.

FDI4SP02 57 2.306 1.751 373.1 16.213 0,000 16.000
FD14EL03 2 3.413 2.591 373.1 16.213 0.000 16.000
FD14SP03 US 52 2,306 1.751 373.1 16.213 0.000 16.000
FD14SP03 DS 52 2,306 1.751 373.1 16.213 0.000 16.000
FD14EL04 2 3,413 2.591 373.1 16.213 0,000 16.000
FD14SP04 52 2.306 1.751 373.1 16.213 0.000 16.000
FD14SP05 9 1.293 0.982 373.1 16.213 0.000 16.000
FD14FEO1A 52 2.306 1.751 373.1 16.213 0.000 16.000
FDI4FE01 6 0.033 0.025 373.1 42.526 0.000 16.000FDI4FEO1B 56 1.692 1.284 373.1 42.526 0.000 16.000
FD14SP06 US 56 1.692 1.284 373.1 42.526 0.000 16.000
FD14SP06 DS 56 1,692 1.284 373.1 42.526 0.000 16.000
FD14EL05 2 3,413 2.591 373.1 16.213 0.000 16.000
FDI4TE02(U/S) 15 2.767 ý2.101 373.1 16.213 0.000 16.000
FD14TE02{D/S) 15 2.767 2.101 373.1 16.213 0.000 16.000
FD14CPOI 65 0.054 0.041 373.1 0.180 0.000 8.625
FD14SP0' US 65 1.845 1.401 373.1 16.213 0.000 16.000

===>Grouped by Line: 009-16"-FDW-14, No Sorting.

FD14SP07 DS 65 1.845 1.401 373.1 16.213 0.000 16,000

FD14EL06 2 3.413 2.591 373.1 16.213 0.000 16,000
FDI4SPOR US 52 2,306 1.751 373.1' "16,213 0.000 16.000
FD14SPO8 DS 52 2.306 1.751 373.1 16,213 0.000 16,000
FD14EL07 2 3,413 2.591 373.1 16.213 0.000 16,000

===>Grouped by Line: 009-16"-FDW-16. No Sorting.

FD16SP01 US 5 2.029 1.541 373.1 16.213 0.000 16.000
FD16SPOI DS 58 2,029 1.541 373.1 16,213 0.000 16.000
FD16TEO1{U/S3 15 2,767 2.101 373.1 16,213 0.000 16.000
FD16TEO1)D/S) 15 2.767 2.101 373.1 16,213 0.000 16.000
FD16SP02 65 1.845 1.401 373.1 16,213 0.000 16,000
FD16SP03 58 2.029 1.541 373.1 16.213 0.000 16.000
FD16SP.04 58 2.029 1.541 373.1 16,213 0.000 16.000
FD16SPOS 58 1,785 1.541 373.1 16.213 0.000 16.000
FD16EL01 4 3.413 2.591 373.1 16.213 0.000 16.000

=-Grouped by Line; 010-16*-FDW-19, No Sorting.

FD19SPO1 US 58 1.897 1.440 373.1 14,559 0.000 16.000
FD19SPOl DS 58 1.897 1.440 373.1 14.559 0.000 16.000
FD19ELO1 2 3.413 2.591 373.1 16,213 0.000 16.000
FD19SP02 52 2,155 1.636 373.1 14.559 0.000 16.000
FD19EL02 1 3.044 2.311 373.1 16.213 0.000 16.0001
F019SP03 US 51 1,897 1.440 373.1 14.559 0.000 16.300
FD19SP03 DS 51 1.897 1.440 373.1 14.559 0.000 16.000
FDI9TEO1(U!S1 14 51074 3.652 373.1 16,213 0.000 16.000
=VO9TE01ODS) 14 3.444 2.614 373.1 S.107 0.000 16.000
FD19TEOI IBR.) 14 3,639 2.763 373.1 18,157 0.000 10.750
FD19RDO1I(L,'E) 7 21191 1.664 373.1 8,107 0.000 16.0701
FD19RD01 iS/E) 7 3,3219 2.526 373.1 18,157 0.000 10.750

==a>Grouped by Line: 010-10*-FDW-19, No Sorting.

FD19SP04 57 2.599 1.973 373.1 18.157 0.000 L0.750
FD19SPO5 9 1.508 1.145 373. 1.157 0.0c0 10.750
FO19EL03 2 3.f47 2.921 333.1 IR.157 0.500 10,750
FV19SP06 US 52 2.599 1.973 373.1 18.157 0.000 10.750
FD19SP06 DS 52 2.599 1.973 373.1 16.157 0.020 10.750
FD9IFL04 1 3,451 2.605 373.1 18.157 0.000 i0.750
FDI9SP07 51 2.21, 1.737 373.1 1R.157 3.000 10.750
FD!9SPOR 9 1.508 1.145 373.1 18.157 0.000 10.150
FD I)Et5 2 3,.47 2.921 373.1 19.157 3.000 30.790
F[19;5P09 iS 92 2.5)9 1.973 `13.1 1A.157 0.000 -0C. 50
FD1'3GP09 LS 2,539 1.373 133.1 16.15 0.00, 10.153
?.X !)'ZZLE 4A 33 0._00 0.008 273.1 16.30R 0.000 10.7501

,r.ýuped by Line: [10-." FDW--21. No Sorting.

F02ISPOI S 6 3 I.¢' 1.579 373.1 ik.157 0.0 10.'! .3



FZ. 1: ýZ:0 1 DS
FD21ELOI
FD21SP02
FZ215P03
FD21EL02
FD21SP04 US
FD21SPO4 DS
RX NOZZLE 4B

1 3.431
51 2.28R

9 12.508

2 3.R47
52 2.599
52 2.599
30 0.008

2.605
1.737
1.145
2.921
1.973
1.973
0.006

z==>Groulped by Line: 014-18"-FDW-15, No Sorting.

OUTLET E-1-1B 31 3.979 3.
FDISEL01 4 2.945 2.:
FD15SPO1 58 1.751 1.:
FD15EL02 2 2.945 2.:
FD15TEO1(UYS) 15 2.388 1.:
FOISTE01(D/S) 15 2.388 1.
FDI5RD01(L/E) 7 2.786 2.:
FD15RDO1(S/E) 7 2,952 2.:

===>Grouped by Line: 014-16 -FMr(-15, No Sorting.

FD15SP02 57 2.306 1..
FDISEL03 1 3.044 2.:
FD1SSP09 51 2.029 1.!
FDISEL04 4 3.413 2.
FD15SP10 54 2.952 2.:
FD15EL05 4 3.413 2.:
FD1SSP03 54 2.952 2.
FDISSP04 9 1.293 0.
FD15FEOIA 9 1.293 0.
FD15FEOI 6 0.033 0.
FDISFE0IB 56 1.692 1.,
FOI5SPOS US 56 1.692 1.:
FD15SP05 DS 56 1.692 1.:
FD15EL06 2 3.413 2..
FD15TE02(U/S) 15 2.767 2.
FOISTE02(D/S) 15 2.167 2.
FD15CP01. 65 0.054 0.'
FDISSP06 65 1.845 1.

7==>Grouped by Line: 015-16-FOW-15, No Sorting.

FD15SP07 9 1.293 0.
FD15EL07 2 3.413 2..
FDISSPO US 52 2.306 1.
FD15SPOS DS 52 2.306 1.
FD15EL08 2 3.413 2.:

===>Grouped by Line: 016-10-F8DW-IR, No Sorting.

FD1RSP04 US 64 2.080 1.:
FDIRSP04 DS 64 2.080 1.
FD1IEL03 1 3.431 2.
FDISSP05 51 2.288 1.
FD18SP06 9 1.508 1.:
FD18EL04 2 3.847 2.:
FDISSP07 US 52 2.599 1.
FD18SPO7 OS 52 2.599 1.
RX NOZZLE 4C 30 0.008 0.(

===>Grouped by Line: 015-16"-FDW-17, No Sorting.

021
236
329
236
813
813
115
241

751
311
541
591
241
591
241
982
982
025
284
284
284
591
101
101
041
401

982
591
751
751
591

579
579
605
737
145
921
973
973
006

373.1
373 .1
373.1
373.1
373 . 1

373.1
373.1

373,1
373.1
373.1
373.1
373.1
373.1
373.1
373.1

373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1

373.1
373.1
373.1
373.1
373. 1

373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1

373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1
373.1

373.1
373.1
373.1
373.1
373.1
373.1
373.1
37.3 .1
373.1
373.1
373.1

373.0

3733. 1373.1
173.1
373.1
373.1

373 .
373.1i

373.1
3,7. 1!
3 -, .I

18 . 15 7
18.157
18.157
18.157
18. 157
18.157
18,157
16.308

12,823
12.A23
1 2.823
12.823
12.823
12.R23
12.R23
16.213

16.213
16.213
16.213
16.213
16.213
16.213
16.213
16.213
16.213
42.526
42.526
42.526
42.526
16.213
16.213
16.213
0.180

16.213

16.213
16.213
16.213
16.213
16.213

I1.157
18.157
18.157
18.157
18.157
18.157
18.157
18.157
16.308

16.213
16.213
16.213
16.213
16.213
16.213
16.213
16.213
16.213

14.559
14.559
16.213
14.559
14.559
16.213
14.559
14.559
16.213
8.107

18.151

R.107
18. 157
18.157
18. 151

1R.157
q. 157

18.157
IR15?

18. 15
18.157
18. 157
1 8. 157
18.157
16.378

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000*
0.0000,000

0.000
0.o00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0. 000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000
0,000
0.000
0.000
0.000

0.000
0.000
0. 002
0.030
0.030

0.100
0.000
0. 000
0.000
0. 0u0
0.000

12,750

10.750
10.750
10.750
10.750
10.750
10.750
10.750

18.000
IR.000
IR.000
18.000
18.000
18.000
18.000
16.000

16.000
16.000
16.000
16.000
16.000
16.000
16.000
16.000
16,000
16.000
16.000
16.000
16.000
16.000
16.000
16.000
8.625

16.000

16.000
16.000
16.000
16.000
16.000

10.750
10.750
10.750
10.750
10.750
10.750
10.750
10.750
10.750

16.000
16.000
16.000
16.000
16,000
16.000
16.000
16.000
16.000

16.000
16.000
16.000
16.000
16.000
16.000
16.000
16.000
16.100
16.000
10.750

16.000
10.730
10.750
30.:50

10.750
10.730

!D.-50
10.750

1G.750
10.750

10.7510
10.7 50

20.753

FD17SPO1 US
FD17SPO1 VS
FD17TE01(U/S)
FDI7TEO1(D/Sl
FD17SP02
FDI7SP03
FD17SP04
FDI7S?05
FD17ELO1

58 2.029
58 2.029
15 2.767
15 2.761
65 1.845
58 2.029
58 2.029
58 1.785

4 3,413

1.541
1.541
2.101
2.101
1.401
1.541
1.541
1.541
2.591

===>Grouped by Line: 016-16"-FDW-18, NO Sorting.

FD18SPO1 US
FDIRSP01 DS
FDIAEL01
FDISSP02 US.
F01SP02 DS
FD18EL02
FD18SP03 US
FDIOSP03 DS
FD18TE01 (U/S)
FDITE011D,'S)
FDISTEOI(BR.;

58 1.897
58 1.897

2 3.413
52 2.155
52 2.155

1 3.044
51 1.897
51 1.897
14 5.074
14 3.444
14 3.639

1.440
1.440
2.591
1.636
1.636
2.311
1.440
1.440
3.852
2.614
2.763

===>Grouped by Line: 016-N1o-FDW-20, 0O Sorting.

FD20RD01 0L/E)
FD23RD01iS,E)
FD213SptO
F320SP02
FD20EL01
F020SFe03 US
F020SP03 DS
F020EL02
FO20S•04

PD20SP05
FD20EL03
F1O0sp06 US
,N20SP06 4S
IX NOZZLE 4D

57

,2

52

51

3.3

2.191
3.327
2.3599

.508

3.847
2.599

3.431

'33.,•47

2. 59 1
5)q

1.664
2.526
1.973
1.145
2.021
1.297

1.273

2 .63
1.737
1.145

1.973
0.306
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". w-' ,'ý1Irmo::t Yartkee Nuclear Power Cor1poration Report Date: 25-SEP-2006 Time: 16:00:34
. 1-m.Plat v trm Yankee'> Analysis Date: 19-SEP-2006 Time: 19:19:21
La itr CHECWORKS FAC Version 1.0F (Build 52)

.DP -Name: VY-

Wear Rate Analysis: Combined Summary Report

Run: Nazmsr: POW 20,D6 E]ýL to. (D
,E2jding An: icd: CYCLE 2'5
Tnral PlantL Ope.atir.y HNurs: 241618
WrJh Dat. Opt:on: Ignore NFA
Li ni Correctiion Facter: 0.257

Duty Factor (Global): 1.000
Exclude Measure Wear: No

- Average Current Component Predict l] Total Lifetime In-Service Cmp. In-Service Cmp. Time (hrs)

O.mpner, t cec-a. Weat Rate Wear Rate -------.- Thickness"(in) ------- 7Time to Tcrit (hrs) Wear (mils) Wear (mils) Tmeas,Method,Time Last

(lame Code (mil/year) (mils.'year) Init. Prd.[1] Thoop Tcrit Non-insp. Insp. Prd.[2] Meas. Prd.i2]. Meas. (in).(4] (3) (hrs)(4] Inspected"
-------------- •- . ------- F-- N.------------------------------------------------

*'---GrcUpqd tby Line: 00hf-l8 -FVW-l4, No Sorting.

CUTLET E.-IIA
E0•14:lLul
5,14,9,01
FD 4 ELGýý
PD;iTE.I (U;')

FD14RD01 (L,')
F0141RDOI1(S/E)

31 3.979
4 2.945

58 1.751
- 2.945

15 2.388
15 2.388
7 2.786'
7 2.952

3.021
2.236
1.329
2.236
1.813
1.813
2.115
2.241

1.375 1.265 1.085 1.085
1.375 1.294 1.085 1.085
1.375 1.327 1.085 1.085
1.375 1.294 1.085 1.085
1.375 1.369 1.085 1.085
1-.375 1.345 1.085 1.085
1.375 1.200 1.085 1.085
1.219 1.175 0.964 0.964

522532 ------. ..-- : --- 1.375 -- 0
817946 ------ --- 1.375 -- :0

1592633 ------ --. 1.375 -' 0
617946 ------------------ 1.375 -- 0

1370181 ------ --- " --- --- 1. 399 US 114614
1254199 ... ... .. --- 1.375 0W 114614
------ 478243 41.3 139.0 41.3 139.0 1.236 MT 114614

82•- 4378 43.8 66.0 43.8 66.0 1.213 MT 114614
114614
114614

='-.Grqup,:d by Line: 008-16"-FDW-14, No Sorting.

FD-'45P!]--
FOi4E1.03

FD14SPO3 US
Ffl14SPf3 DsEPi4Et034

FD14S534

FD 1 FE)1
FOI4FEOlA
FEO.14 FEU0I

F1 4SP06 Db

F
1

I 4EL05
FDI4TE.02 (U'S)
Fr.1•TE03.(D, 5)

FD14CP0I
PD14SP07 US

57

52

52
5252
52

152

6
56
56
56

15
15
65
655

2.306
3.413
2.306
2.306
3.413
2.306
1.293
2.306
0.033
1. 692
1.6)?.
1.692
3.413
2.767
2.767
0.054
1.845

1.751
2.591
1.751
1.751
2.591
1.751
0".982
1.751
0.025
1.284
1.284
1.284
2.591
2.101
2. 101
0.041
1.401

1.219 1.195 0.964 0.964 1151436 34.2 55.0 34.2
1.219 1.173 0.964 0.964 703631 75.8 9.0 75.8
1.219 1.203 0.964 0.964 1191994 61.3 19.0 61.3
1.219 1.i55 0.964 0.964 955281 ------.. ..
1.219 1.125 0.964 * 0.964 542240 ----.---.
1.219 1.155 0.964 0.964ý 9552.81 ---. . ..
1.219 1.183 0.964 0.964 1953036 ------

1.219 1.155 0;964 0.964 955281 ... ... ...
1.219 1.218 0.964 0.964 86712408 ... ... ...
1.219 1.172 0.964 0.964 1417698 ------
1 . 2 1 9 1 . 1 7 6 0 . 9 6 4 0 .9 6 4 1 4 4 1 8 7 5 ------ . . . . . . . .
1.219 1.158 0.964 0.964 1319530 ------
1.219 1.124 0.964 0-964 . 538641 83.9 85.0 83.9
1.219 1.143' 0.964 0.964 743024 - ---
1.219." 1.143 0.964 0.964 743024 ----.---.
0.719 0.718 0.520 0.520 42529632 ---.---. -
1.219 1.149 0.964 0.964 1157152 ------ .--- ---. .

55.0 1.224 US 114614 114604
9.0 1.176 US. 230118 183618

19.0 1.205 US 230118 2301!8
--- 1.219 0 .-
--- 1.219 0
--- 1.219 -- 0
--- 1Z19 -- 0
--- 1.219 -- 0
--- 1.219 -- 0

-1.219 .- 0
1.200 US 102975

--- 1.163 GW 207118
85.0 1.134 MT 2071918 207118

--- 1.151 PW 207118
--- 1.219 -- 0 -----
--- 0.719 -- 0 .
--- 1.155 MT 207118

~=-Grcuped by Line: 0C-16"-FDW-14, No Sorting.

5014S1'u7 DS

FPf451,uv" US
FDP40s1l DSFDLdIEL")?

65

52

1.845
3.413
2.306
2.306
3.413

1.401
2.591
1.751
1.751
-1.591

===,Grouped by Line: 009-16"-FDW-16, No Sorcing.

FrJ1i'hul us
FDi6SrOl LIS
P)T16t161' (U/S)
FDl,,TLO04(D;.')

FD16SPOLr.FDt 6PU0

FD16SP40
FDI6E) 01

is 2.029
56 2.029
1s 2.767
15 2.767
65 1.845
58 2.029
58 2.029
58 1.785

4 3.413

1.541
1.541
2. 101
2.101
1.401
1.541
1.541
1.541

2.591

1.219 1.168 0.964 0.964
1.219 1.125 0.964 0.964
1.219 1.155 0.964 0.964
1.219 1.148 0.964 0.964
1.219 1.254 0.964 0.964

1.219 1.163 0.964 0.964
1.219 1.163. 0.964 0.964
1.219 1.143 0.964 0.964
1.219 1.143 0.964 :0.964
1.219 1.168 .'0.964 0.964
1.219 ->1.163 0.964 0.964
1.219 1.163 0.964 0.964
1.219--:1.068 0.964 0.964
1.219 1.125 0.964 0.964

0.844 0.792 0.645 0.645
0,844 0.792 0.645 0.645
1.219 1.125 0.645 - 0.645
0.844 0.785 0.645 0.645
1.219 1.135 . 0.645 0.645"
n QAj A 107 n 4AC A C4,

1273666 ----.---.
542240 ---------------- --

955281 ------ .- ... ...
920314 59.0 65.0 59.0
979491 87.3 79.0 87.3

1128945 ------
1128945 ---

743024 ------
743024 ------

1273666 ----
1128945
1128945

588604 ------
542240

891487
891487

16217,19 ------
746318 ------

1856868
55IA14 -- --

--- 1.219 -- 0
1.219 -- . 0
1.219 -- 0

65.0 1.153 US 216618
79.0 1.261 US 218618

--- 1.219 -- 0
--- 1.219 -- &
--- 1.219 -- 0
--- 1.219 .. -~ 0
--- 1.219. -- 0
--- 1.219 -- 0
--- 1.219 -- 0
--- 1.081 MT 171740
--- 1.219 -- 0

218618
218618

--- 'Grot:1 9pd by Lioe: 010-16"-F•,w-.19, NO Sorting.

FDP9:3p01 US
._. FU19SPO1 DS

FD19EL01

Fc- 9ELO.
-n1141C• ll

5S 1.897
59 1,997

2 3.413
52 2.155

1 2.044

-. 440
1.440
2.591.
1.636
2.311

I 4n

--- 0.844 --
--- 0.844 --
--- 1.219
--- 0.844 --
--- 1.219 --

O_ .144 -

0
0

0
0
,A



yDI'312 riz
9-DISTE](OI U 5)
F8b9T01 iDS)
FOSgTE0l(hR.)

VD 171=11i(ZS/E)

14
14
14
14

i. 897
5.074
3.444
3.639

3.327

1.440
3.852
2.614
2.763
1.664
2.526

=:=>G'.-upei by Line: 010-30"-FDW-19, No Sorting.

FDL9sP(04

FDI ) iL0I
Ff'] 95P06 Vs
FDII )3P06 uS
FDI 9EL04
FEI•SPO'
FD.IgsP-qI

FDg19S-05 1sDI'i72009 VS
RjX13027..9 D4A
RX NOZZLE 4A

57
9

$252

1
51

9
2

52
52
30

2.599
1.508
3.847
2.599
2.599
3.431
2.288
i . 508
3.847
2.599
2.599
0.008

1.9-73
1.145
2.921
1.973
1.973
2.605
1.737
1.145
2.921
1.973
1.973
0.006

-==Grc-uped by Line: 010-10-FDW-21, No Sorting.

FI21SPOI u1
FD21SPO1 DS
FV2iEOI,0

Fri. I S P 132

,21EL02
Fit! ;FU4 Ui
FDi:ISP04 DS
RX NOZZLE 4b

64
64

151
9
2

12
52
30

2.080
2.080
3.431
2.288
1.508
3.847
2.599
2.599
0.008

1.579
1.579
2.605
1.737
1.145
2.921
1.973
1.973
0.006

0.844
1.219
1.219
0.844
1.219
0.844

0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.594

0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.844
0.594

i.315
1.375
1.375
1.375
1.375
1.375
1. 375
1.219

1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
1.219
0.719
1.219

:==z:.,droped by Line: 014-18-FIIW-15. No Sorting.

uU'lier E-I--B
FDI 5ELI01
FDI55tf0 I
FDI!LLC,2

FDISTEOI (U/SI
FISTE01(D/5)
FDI5RD0 1(L!E)
ED 15 KD0I(S./E)

31
4

58
2

15
15

7

3-.979
2.945
1.751
2.945
2.388
2.388
2.736
2..952

3.021
2.236
1. 329
2.236
1.813
1.813
2.115
2.241

0.785 0.645 0.645
1.898 0.645 0.645
1.916 0.645 0.645
0.762 0.433 0.433
1.147 0.645 0.645
0.774 0.433 0.433

0.773 0.433 0.433
0.802 0.433 0.433
0.738 0.433 0.433
0.772 0.433 0.433
0.772 0.433 0.433
0.749 0.433 0.433
0.781 0.433 0.433
0.802 0.433 0.433
0.738 0.433 0.433
0.772 0.433 0.433
0.772 0.403 0.433
0.594 0.472 0.472

0.792 0.433 0.433
0.787 0.433 0.433
0.749 0.433 0.433
0.781 0.433 0.433
0.802 0.433 0.433
0.738 0,433 0.433
0.772 0.433 0.433
0.772 0.433 0.433
0.594 0.472 0.472

1.265 1.085 1.085
1.294 1.085 1.085
1.327 1.085 1.085
1.294 1.085 1.085
1.257 1.085 1.085
1.290 1.085 1.085
1.199 1.085 1.085
1.150 0.964 0.964

1.100 0.964 0.964
1.154 0.964 0.964
1.088 0.964 0.964
1.153 0.964 0.964
1.191 0.964 0.964
1.067 0.964 0.964
1.171 0.964 0.964
1.183 0.964 0.964
1.183 0.964 0.964
1.218 0.964 0.964
1.112 0.964 0.964
1.172 0.964 0.964
1.172 0.964 0.964
1.125 0.964 0.964
1.143 0;964 0.964
1.143 0.964 0.964
0.718 0.520 0.520
1.168 0.964 0.964

1.183 0.964 0.964
1.204 0.964 0.964
1.157 0.964 0.964
1.155 0.964 0.964
1.125 0.964 0.964

2849744

2822808

913014
1504026
1504026
1062259
1752520
2822808

913014
1504026
1504026

99000000

1959598
1062259
1752520
282280$

913014
1504026
1504026

99000000

522532
817946

1592633
817946
830885
990359
473292
724912

678744
716912
702760

1953036
1953036

88712408
1411698
1417698
1417698

542240
743024
743024

42529632
1273666

1953036
810194

955281
542240

852124

4258696
1040838
2640355
1182188

1506324

1988529

48.5

61.2
64.6
56.1
85.1

66.5

53.2

21.0

19.0
27.0
47.0
48.0

19.0

24.0

48.5

61.2
64.6
56.1
85.1

66.5

53.2

21.0 0.769 MT
--- 1.948 MT

19.0 1.950 MT
27.0 0.769 MT
47.0 1.151 M'T
48.0 0.781 MT

19.0 0.778 us
--- 0.844
--- 0.844 --
--- 0.844
-- 0.44 --

--- 0.844 --
--- 0.844 --
--- 0.844 --

--- 0.844
--- 0.844 --
--- 0.844 --
--- 0.594 --

24.0 0.796 WIT
--- 0.844 --
--- 0.844 --

0.844 --
0.844
0.844
0.844 --

--- 0.844 --
0.594 --

1.375 --

--- 1.375 --
--- 1.375 --
--- 1.375 --

--- 1.291 MT
--- 1.324 MT
--- 1.239 MT

1.192 MT

1.133 MT
1.197 MT
1.117 MT

91.0 1.175 w1
45.0 1.210 GW

178.0 1.089 KT
108.0 1.190 GW

--- 1.219 --
1.219 -

1.219. --
--- 1.219 --
--- 1,219 --
--- 1.219 --
--- 1.219 --

--- 1.219 --
1-- 1.219 --

--- 0.719
--- 1.219 -

2 186 18
13F270
13'270
218618
218618

218619
0
0
0
0
0
0
0
0
0
0
0

218618
0
0
0
0
0
0
0
0

0
0
0
0

102975
102975
102975
102975

102975
102975
102975
171740
171740
171740
171740

0
0
0
0
0
0
0
0
0
0
0

0
171740
171740

0
0

i95618

218618

137270

217870
218618
218618

218618

219618

-~=-Crouped by Line: 0i4-16'-FIYW-15, No Sorting.

FiJI $SF-0!,FDI&SP0.Q

.TCI SP09
FDI SEL04

FDIJ5EI,05
rti 55003
FDI115SP03

FII5-OLA
FDI5FE01
FI5ISFE01B

FD15fP65 US
FDISSP05 Os
FD15EL06,
FDIO5TE02 (U/i)
F11I5TES2 IDIJSl
FIDI 9CP001
FMIJSP06

57

51

4
54

4
54

9
9
6

56
56
56

2
15

65
65

2. 306
3 .044
2.029
3.413
2.952
3.413
2.952
1.293
1.293
0.033
1.692
1.692
1.692
3.413
2.767
2.767
0.054
1.845

1.751
2.311

1.541
2.591
2.241
2.591
2.241
0.982
0.982
0.025
1.284
1.284
1.284
2.591
2.101
2.101
0.041
1.401

637778
885803
347038
807624

964409

72.3
62.5
72.3
62.5

91.0
45.0

178.0
108.0

72.3
62.5
72.3
62.5

171740
171740
171740
171740

1';1740

195618

=:=>Grouped by Line: 015-i6"-FDW-15. No Sorting.

FDI5SL07

FDI5SP00 US
FDi15S1'08 DS
Ft~i5EL08

•.FDIfSP04 U~S

9
2

52
52

1.293
3.413
,.306
;.306
3.413

0.982 1.219
2.591 1.219
1.751 1.219
1.751 1.219
2.591 1.219

48.8 46.0

. . .--- 1.219 --
--- --- 1.226 us

48.8 46.0 1.172 GW
-.- --- 1.219 --

1.219 --

by Line: 016-10'-FDW-1R, No Sorting.

64 2.080 1.579 0.844 0.749 0.433 0.433
1 C-.7 n AAA n 7a, fl All n1 All

1750591 48.3 155.0 48.3 155.0 0.758 gr
lORO 0QA ---- -- -- -~- .-- 0- QAA --

ma n mmmf - a a a - -a



go.- - , !m - - - --
Yi:O•L)
FD I S:P:
HL5 LSSPi26
FE, I vU', E1, 4

F18,085P07 US
FWsu-C!'07 DS
R.X 1OZZLE 4C

1
51

9

52
52
40

3.431

1. 508
3.847
2.599
2.599
0 .008

2.605
1.-37

1.145
2.921
1.973
1.973
0.006

=--:.Orupud by [ide: 015-16"-FDV-17, No Sorting.

S r-• ;uJ us,

FD.]' ci9PQ:!DSr, "P•E0I (U.S-)

FDI S.[10 3
Fri 78P05

r D I EI OI

5e
5);
%F5

15

59
58

4

2.029
2. V29
2.767
2 167
1.845
2. 029
2.029
1.785

3.413

1.541
1.541
2.101
2,101

1.401
1.541
1.541
1.541
2.591

4---,,rouped by Line: 61-3-16"-FDW-18, No Sorting.

F8rS 1POI US
F'rns"Po0 D5

FDIf;11.01
F r, j PS 11u21 L6S

FDIi)10103 US

FVI1Th01(U,!,I
FDOITEiJI (D!S)

5R

52

51
51
14
1414

1 .897
1 .197
3.413
2.155
2.155
3.044
1.897
1.897
5.074
3.444
3.639

1.440
1.440
2.591
1.636
1.636
2.311
1.440
1.440
3.852
2.614
2.763

0.844 0.149 0.433 0.433
0.844 0.781 0.433 0,433
0.844 0.802 0.433 0.433
0.844 0.738 0.433 0.433
0.844 0.772 0.433 0.433
0.844 0.772 0.433 0.4 3
0.594 0.594 0.472 0.472

.1.219 1.163 0.964 0.964
1.219 1.163 0.964 0.964
-1.219 1.143 0.964 0.964
1.219 1.143 0.964 0.964
1.219 1.168 0.964 0.964
1.219 1.163 0.964 0.964
1.219 1.163 0.964 0.964
1.219 1.193 0.964 0.964
1.219 1.125 0.964 0.964

0.844 0.792 0.645 0.645
0.844 0.797 0.645 0.645
1.219 1.213 0.645 0.645
0.844 -0.793 0.645 0.645
0.844 0.785 0.645 0.645
1.219 1,135 0.645 0.645
0.844 0.792 0.645 0.645
0.844 0.792 0.645 0.645
1.219 1.538 0.645 0.645
1.21.9 1.629 0.645 0.645
0.844 0.744 0.433 0.433

1.219 1.123 0.645 0.645
0.844 0.756 0.433 0.433
0.844 0.716 0.433 0.433
0.844 0.802 0.433 0.433
0.844 0.738 0.433 0.433
0.844 0.772 0.433 0.433
0.644 0.772 0.433 0.433
0.844 0.749 0.433 0.433
0.844 0.781 0.433 0.433
0.844 0.802 0.433 0.433
0.844 0.738 0.433 0.433
0.844 0.772 0.433 0.433
0.844 0.772 0,433 0.433
0.594 0.594 0.472 0.472

1062259
1752520
2822808

913014
1504026
1504026

99000000

1128945
1125945

743024
743024

1273666
1129945
1128945
1300083

542240

891487

746318
1856868
891487
891487

983372

2518487
1116948

2622808
913014

1504026
1504026
1062259
1752520
2822808

913014
1504026
1504026

99000000

0 -. ' -' 4rz.uped by Lin,: 016-10" -FDW-.:0, No Sorting.

925801
1919003

789150

2030518
3296613

1252849

46.6
83.9
53.0

117.9
80.0

60.4

73.0 46.6
140.0 83.9
53.0 53.0

82.0 117.9
181.0 80.0

123.0 60.4

0.844 --

0.844 --
0.844 --

0.844 --
0.844 --

-- .844 --
--- 0.594 --

1.219 --
--- 1.219 --

1.219 --
1.219 --

--- 1.219 --
1.219 --
1.219
1.219

--- 1.219 --

0.844 --
73.0 0.803 GW

140.0 1.223 uS
53 0 0.799 US

--- 0.A44 --
1.219 --
0.844 --
0.844 --

82.0 1.560 US
181.0 1.644 US

--- 0.844 --

1.133 us
--- 70 11T

123.0 0.727 MT
--- 0844 --
--- 0.844 --

S0.44
0.844 --
0.844 --
0.844 --
0.844 --
0.844 --
0.844 --

0.844
- o- 0.594 --

0
0
0
0
0
0
0

114614
0

0
207118
107118
207118

0
0
0
0

195618

195618
0

195638
195618

195618
0
0
0
0
0
0
0
0
0
0
0

207118
207118
207118

195618
195618

195618

0
0
0
0
0
0
0

Fi)216W01( S;E)
F0202,501

F1-'fl2051,0;

FD-0.155003 05.

8020Ei,02
F5120SPU5
FD20EL03

F, ';SPO US
1X NO•E06 ;S
RX NOZZLE 40

7

9

52
52

30

2.191
3.327
2.599
1.508
3.847
2.599
2.599
3.431
2.288.
1,508
3.847
2.599
'.599

0.008

1.664
2.526
1.973
1.145
2.921
1.973
1.973
2.605
1.737
1.145
2.921
1.973
1.973
0.006

[II 1'rediZtion5 ore based on last 1heas to analysis ending period.
i.) P•edictions -,re for the time of last inspection (last known meas. wear).
[7) 05 = 'Areas is minimum thickness from Band, Blanket or Area Method of greatest wear.

1IT = Peos is ccmponent minimum thickness.
E. z Tmeas is Tinit - predicted wear.
1i5 = 

7
m"es is user specified.

14; If nc Teas h.5; been determined from measured data, then Tmeas = Tinit and Time = current component installation time.
'tea' is used to determine Predicted Thickness and Component Predicted Time to Tcrit.



Cumulative % of Comp. Time to Terit

100.FDW 2006 Els to Rx

90 - - -

80 -

70-

5 0 - - ---- - - - - - - - - - -

0 40 -

30-

20- - -

01.
0 I I I I I

<10,000 <20.000 <30,000 <40,000 <50,000 <60,000 <70,000

Operating Time (hours)
% of Fittings % of Fittings Added



I
I

£
I

Tpred/Tcrit Ratio Plot
I
U
I
I
I
I
I
I
i
I
1
U

I
I

A FDW 2006 Els to Rx

0

U,
0z

80-

70-

60-

50.

40-

30-

. :-••20-

10-

0

_77!

<1.0 <1.25.

Tpred/Tcrit Ratio
.so 18 Months from Now

<3.0
<0.7

1<0.875

M ýfNow

'I U



g~
t • • •.l•.•.•.• •11,.•• .... €•11•1•4• •1•• - f 12ý
•ll--T-

~5j I

Run I .. .xf:;

•.1
1k(Ay facto

fro.4h~gtor Fkrnb
IFee~fw~tet Low Flow

It

Pi ev I fMu

{EST- OPsmptoE2

XP TetFed- e

Ad"m Ru DtIDone

-ELOJ x

Start . "4 EPRI CHECWOR..J tJFIow Acceleroa...
Desktop ~~ 1: 15 PM

Mým ma =-a =mft Mmoe m m M'



SFI I IiI -- - - - I
.F fl : .

Run TMeFa

Enio~w PEtot.t$ 2006 Els to ft.
2006 Hdi to~ Us

TOW Op Ier. ha

22 .

M04s'~Ms.~sn

0I*a
MaC14

wed R.un at-r

• pu, .pst. EZ•eedw•p•..e .

V -j:~i i•if.:;f~l ,: &:i .,

Prot~ o~t
p Dol•&..

St rt! M EP fow... . ý....A.. I e. ..-;Start• 0. ... I.:E WO .. T - e er ...
Desktop ) .~~



.Comparison of Thickness Predictions
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Comparison of Wear Predictions
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Crmprny: 'Vorm~cnt Y.ankc-e nuclear Power Corporation Report Date: 13-SEP-2006 Time: 16:20:12
Pz.,:t: Vorra.cnt Ydukee Analysis Date: 13-SEP-2006 Time: 15:51:16
:[,I ý: CRECWORKS FAC Version 1.OF (Build 52)

D-1 Name: V'y

iWear .ate Aalysis: Combined Summary Report ...., ............ t. ., * . t = * -

iRtur, Name: Main Scn-am 2.006
Ending Perio.i: CYCLE 2D
iotal. Plznt Operating Hours: 241618 Duty Factor (Global): 1.000
WRkA DUL Option: 1gnore NFA Exclude Measure Wear: No
:.,ire Corrýctior, Factor: 23.84L

Average Current Component Predictill Total Lifetime In-Service Cmp. In-Service Cmp. Timre(hrs)
CrIorponent Geom. Wear Rate Wear Rate -------- Thickness (in) -------- Time to Tcrit (hrs) Wear (mils) Wear (mils) Tmeas,Method,Time Iast

Isane Code (mils/year) (mils/year) Init. Prd.il] Thoop Tcrit Non-lnsp. Insp. Prd.12] Meas. Prd.(2] Meas. (in)14] 13) thrs)14] Inspected

->G.rouped by Lire: 074-1R'-XS-O1A, No Sorting.

Hz1ASPI2 US 5s 2.177 2.504 0.938 0.878 0.726 0.726 532305 ... ... ... ... 0.938 -- 0
HsiAStll DS 58 2,177 2.504 0.938 0.878 0.726 0.726 532305 --.--- --- --- 0.938 -- 0
H$1AUtL07 2 4.555 5.23R 0.938 0.812 0.726 0.726 144749 ------.. .. 0.938 -- 0
K51ASPI) US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 --- --- -- --- 0.938 -- 0MO1AHPI3 D5 52 3.082 3.556 0.938 0.853 0.726 0.726 312606 ... ... ... ... 0.938 -- 0

47iAW1,06 2 4.555 5.239 0.938 0.812 0.726 0.726 144749 ----.--- --- 0.938 --
11,LiASP .1 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -- --- -- --- 0.936 -- 0

-':-G6roupesd by Line: 074-18"-MS-07A, No Sorting.

RX ,i.E N/A 31 1.421 8.534 0.938 0.733 0.726 0.726 7710 ----.--- --- 0.938 -- 0 --
14.T7ASF'I 61 5.343 6.144 0.938 0.791 0.726 0.726 92438 --- --- --- - 0.938 -- 0
MSAE1.01 A 4.442 5.109 0.938 0.815 0.726 0.726 153769 ... .. --- 0.938 -- 0
HS7ASP02 53 3.710 4.267 0.938 0.836 0.726 0.726 225517 ------.--- --- .. .. 0.936 -- 0

1s7AFLI2 1 4.188 4.817 0.938 0.822 0.726 0.726 175822 -----.--- -- 0.938 -- 0
MS

7
rASeO3 51 2.721 3.129 0.938 0.863 0.726 0.726 383883 ------ 0.938 -- 0

IS7ASP04 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 ------ 0.936 -- 0
M1,AE5L03 1 3.901 4.486 0.938 0.830 0.726 0.726 204277 --------- --- 0.938 -- 0
kl;7?ý .P05 US 1 2.721 3.129 0.938 0.863 0.726 0.726 383883 ------.. .. 0.938 -- 0 --
MS7AS!P05 DS b1 .721 3.129 0.938 0.863 0.726 0.726 383883 ------.--- -- 0.938 -- 0
Kt-ACL.04 4.555 5.238 0.938 0.812 0.726 0.726 144749 -----.--- -0.938 -- 0
MS7AS;06 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 ------.--- -- 0.938 -- 0
MS7A.'P7 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 ----.--- -- - 0.938 -- 0
HS7AEL05 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 ... ...-... .. 0.938 -- 0
MSI7APO8 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 ------ .---. ... ... . 0.938 -- 0
!. A.7FC.0 1 0.031 0.036 0.938 0.937 0.814 0.814 30037228 ---... ... ... 0.938 -- 0
M S.AS '9 56 2.139 2.460 0.938 0.859 0.726 0.726 ------ 473077 32.7 53.0 32.7 53.0 0.885 US 137270 137270
HTSAEI,06 4 4.555 5.238 0.938 0.898 0.726 0.726 287886 69.6 60.0 69.6 .80.0 0.954 US 137270 117170

A'ý'4 4.749 5.462 0.938 0.807 0.726 0.726 130227 ---.--- --- --- . 0.93R -- 0
22 5.443 6.259 0.938 0.788 0.776 0.776 16821 ... ... ... -~- 0.938 -- 0

14S;A:-:.,I Us 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 --- --- -- 0.938 -- 0
tIO2ASPII Os 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 ------.--- . 0-938 -- 0
HI.27AVA02 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 ... ... ....-- 0.938 -- 0

-. • Grouped by Line: 07N-o8"-MS-01A, NO Sorting.

MSIASP!4 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 ------. 0.938 -- 0
1431iEL.,9 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 ... ... ....--- 0.938 -- 0
MSIAS P15 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -- - --- --- --- 0.938 -- 0
A.;31.4 116 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 ... ... .. --- 0.938 -- 0
MSAEL; C, 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 ... ... ..- . . 0.938 -- 0

A.1,A11I'1; 52 3. 92 3:556 0.938 0.853 0.726 0.726 312606 ----------.. 0.938 - 0
iC11A1iR 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 ------. 0.938 -- 0
mI, iAESLil 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 .--- --- --- 0.938 -- 0I SIASt19 us 092 3.556 0.938 0.853 0.726 0.726 312606 -- - 0.93 -- 0 .
MSAK,;I 9 Dr 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 ------ --- - 0.938 -- 0XSiIATR01 5) 15 3.711 4,267 0.938 0.836 0.726 0.726 225488 --- .. ... ... . 0.938 -- 0
Ht lATFOIID;S) i!, 3.266 3.756 0.938 0.848 0.726 0.726 284860 ... ... .. --- 0.938 -- 0
-5IASPIJA 65 3.661 4.210 0.938 0.837 0.726 0.726 231432 --- --- --- --- 0.938 -- 0
I.'31AVA01 20 3. 712 4.269 0.938 0.836 0.776 0.776 122646 -- - --- --- --- 0.938 -- 0

" MSIAVA04 22 4.759 5.474 1.031 0.900 0.862 0.662 60263 ... .. .. .--- 1.031 -- 0
•-1aRIr20 58 1.904 2.190 1.031 0.978 0.806 0.806 689291 ---. -- --- 1.031 -- 0

i m mB -iD -mo m -



m - - - - - - - - - -

MSI;ý.ZL12
1.:,IASP2 i U;S
m,- !• A.:: E. - I D~s
PISIAEL 3

HSIASPYZ US

N-S IAEL 14

1ISIAEL.1
IlJLL5I HP TURh

52
1

51
5

511
9
3

30

3.102
. 704
.7042. 6 77

-. 380
2.380
2.677
2.380
1,174
3 .983
4. 327

3.567
3.110

3.079
2.737
2.737
3.079
2. 737
1.351
4.581
4.976

===>Gxouped by Line: 076-18-MS-01B, No Sorting.

MSihSpII US
IISLBSPI I Us
31853BE1,07
MSISSPI2 US
I.-:;ibSPI2 DS
MSILELO8
MzI BSEp13

58
58

52
52

52

2.177
2.177
4.555
3.092
3,092
4,555
3.092

2.504
2.504
5.238
3.556
3. 556
5.238
3.556

=ý->Grouprd by' Line: 076218'-ML-078, No Sorting.

RX 1NOZZLE NOB
MS-,BSP01
NS7BEL01
93S578S 02

MS7BEL02
HS4b74103MS i5.1ýPQ 4

m:s -f3r-3.5 US
KsilSP03 DS
NS75hEL04
IL',? 35 306

MS7BFELOS
MS7BSP08 US

NS7bEL06
MS7BSP09
ms35BVA01
IS578SP0 US

Ms75S3.0o DS

31
61

3
53

1
51

9

5.:
52

52
6

56
4

54
54

1
51
22
58se
22

7.421
5.343
4.442
3.710
4.188
2.721
1.432
4.555
3.092
3.092
.. 555
3.092
0.031
2.139
4.555
4.749
4.749
3.901
2.721
5.443
2.177
2.177
5.443

8.534
6.144
5.109
4.267
4.817
3. 129
1.647
5.238
3.556
3.556
5.238
3.556
0.036
2.460
5.238
5.462
5.462
4.486
3.129
6.259
2.504
2.504
6.259

1.031 0.945 0.806 0.806
1.031 0.956 0.806 0.806
1.031 0.956 0.806 0.806
1.031 0.957 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.957 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.999 0.806 0.806
1.031 0.921 0.806 0.806
1.031 0.912 0.806 '0-:806

0.938 0.878 0.726 0.726
0.938 0.878 0.726 0.726
0.938 0:812 0.726 0.726
0.938 0 853 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.812 0.726 0.726
0.938 0.853 0.726 0.726

0.938 0.733 0.726 0.726
0.938 0,791 0.726 0.726
0.938 0.815 0.726 0.726
0.938 0.836 0.726 0.726
0.938 0-822 0.726 0.726
0.938 0.863 0.726 0.726
0.938 0.899 0.726 0.726
0:938 0.812 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.812 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.937, 0.814 0.814
0.938 0.879 0.726 0.726
0.938 0.812 0.726 0.726
0,938 0.807 0.726 0.726
0,938 0.807. 0.726 0.726
0.938 0.830 0.726 0.726
0.938 0.863 0.726 0.726
0.938 0.788 0.776 0.776
0.938 0.878 0.726 0.726
0.938 0.878 0.726 0.726
0.938 0.788 0.776 0.776

0.938' 0.853 0.726 0.726.
0.938 0,840 0,726 0.726
0.938 0.853 0.726 0.726
0.938 0.899 0.726 0.726
0.938 0.840, 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.899 0.726 0.726
0.938 0.840 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.836 0.726 0.726
0.938 0.848 0.726 0.726
0.938 0.837 0.726 0.726
0.938 0.836 0,776 0.776
1.031 0.900 0,862 0.862
1.031 0.978 0.806 0.806
1.031 0.945' 0.806 0.806
1.031 0.956 0.806 0.806
1.031 0.956 0.806 0.806
1.031 0.957 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.965. 0.806' 0.806
1.031 0.957 0.806 0.806

341346
422431
422431
428784
508685
508685
428784
508685

1246356
219306
185233

.532305
532305
144749 ------
312606
312606
144.749
312606

7710
92438

153769
225517
175822
383883
918655
144749
312606
312606
144749
312606

30037228
545399
144749
130227
130227
204277
383883

16821
532305
532305

16821

312606
245599
312606
918655
245599
312606
918655
245599
312606
312606
225488
284860
231432
122646

60263
688291-------
341346
422431
422431
428784
508685 ------
508685
428784

--- ... . 0.938
-- -.- 0.938 --
... ... ... 0.938 --

--- --- 0.938 --
. .. 0.938 --

--- ..-- .--- 0.938
--- .. .--- 0.938 --

--- 1.031 --
--- 1.031 --
--- 1.031 --
--- 1.031 --
--- 1.031 --
--- 1.031 -

1.031 --
1.031 --

--- 1.031 --
--- 1.031

... 1.031 -

='=rGrc-uped by Line; 077-181-MS-018, No Sorting.

--- 0.938 --
0.938 --
0.938 --

--- 0.938 --
0.938 --

0:938 --

--- 0;9•38
--- 0.938
--- 0.938 --
~-- 0.938 --
--- 01938 --

0.938 --
0. 938 --
0.938 -

--- 0.938 --

- 0.938 --
--- 0,938 --
--- 0.938 --

0.938 -.
0.938 --
S0.938 --
0.938 -

--- 0.938 -

-- ~ 0.938 --
--- 0.938 --
-- 0.938 --
--- 0.938 --
--- 0.938 --
--- 0.938 --

--- 0.938 --
--- 0.938 --
--- 0.938 -~

--- 0.938 --
--- 0.938 --

--- 0.938 --
--- 0.938 -

--- 0.938 --
--- 1.031 --
--- 1.031

1.031 --
1.031 --
1.031 --
1.031 -~
1.031 -

- 1.031 --

--- 1.031 --

Ms I SPI47
NILIBEL0i

M OSI El, I I

MS 11S5 91
1'IS1NIi

TISISSPI9 US
HISIBSPi9 DS'
MIS ITEOi (U/S)
H4•l bTEOI(D//)
MSiBSPI9A

MS1WIAC04

MS.5111592MSt6SP20,U
MISIBSP,12 D

P'1/1521"US

3'L15109221DS
-. 4S55L13

52

2

5219

52

52
5252

15
65
20
22
58
2

52

1

51
1

3.092
3. 54'ý
.3.092
1.432
3.547
3.092
1.432
3.5.47
3.092
3.092
3.711
3.266
3.661
3.712
4.759
1.904
3.102
2.704
2.704
2.67
2.380
2.380
2 .677

3.556
4.079
3,556
1.647
4.079

.3.556
12647.
4.079
3.556
3.556
4.267
3.756
4.210
4.269
5.474
2. 190
3.567
3.110
3.110
3.079
2.737
2.737
3.079

0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0



WýIIBSYI D S
MINLETS1 C3 nS
INLiET HII 7'0RB

30 2.34 0
Si 2.360
30 4.3Ž7

2.737 1.031. 0.965 0.806 0.806 5086A5 ------... ... 1.031 --

2.737 1.031 0.965 0.806 0.806 5019685 - .. -.. . . . 1.031 --

4.976 1.031 0.912 0.806 0.806 185233 ... ...--- --- 1.031 --

0
0
0

z==Grouped by Line: 078-18*-MS-01C, No Sorting.

MSICS1I1 US
M' LISPII DS
MSICEL07
NSICSPI2 US
N.1-C7.p12 OSl
MSICELO6
MS ICSt-I .

5a 2.177
58 2.177

4 4.55
52 3.092
52 3.092

2 4.555
52 3.092

2.504
2.504
5.238
3.556
3.556
5.230
3.556

===S>rouped by Line: 078-18"-NS-07C, No Sorting.

XX N7OZLE N3C
M7csP0 1
MS73CELOI
M37CSP02
MS7CEIl,02
MSICS P0 ,
N14S 3 CS P04
M57CELO3
MS7CSP0G5 US
MS7CSI'5 DS
14T7CEL04
MS7CSPb6

145CF01.O

7 7CSP0R US
MFýTCSý-0J DS
MSTCMI,66

US7CSP04
KA,7CVA. I
NS"CSPI0 us
NS7CSPL0 DS
k!37CVA02

a31
61

53
53

1
51

9

2
52
52

2
52

6
56

4
54
54

51

51

58
22

7. 421
5.343
4.442
3.710
4.188
2.721
1.432
4.515
3.092
3.092
4.555
3.092
0.031
2.139
4.555
4.749
4,749
3.901
2.721
5.443
2.177
2.177
5.443

8.534
6.144
5.109
4.267
4.817
3.129
1.647
5.238
3.556
3.556
5.238
3.556
0.036
2.460
5.28
5.462
5.462
4.496
3 .129
6.259
;.504
2.504
6.259

0.938 0.878 0.726 0.726 532305 -- - --- --- --- 0.938 --
0.938 0.878 0.726 0.726 532305 ------ --- 0.938 --
0.938 0.812 0.726 0.726 144749 --- --- --- --- 0.938 --

0.938 0.853 0.726 0.726 312606 --- --- --- --- 0.938 --

0.938 0.853 0.726 0.726 312606 ---.--- --- --- 0.938 --

0.938 0.812 0.726 0.726 144749 ------. ... ... 0.938 --

0.938 0.853 0.726 0.726 312606 --- --- --- --- 0.938 --

0.938 0.733 0.726 0.726 7710 ... .- --- --- 0.938 --

0 . 9 3 8 0 .7 9 1 0 .7 2 6 0 .7 2 6 9 2 4 38 . . . . . . . ..-- - 0 .9 3 8 - -

0 . 9 3 8 0 . 8 1 5 0 . 7 2 6 0 . 7 2 6 1 5 3 7 6 9 . . . . . . . ..-- - 0 . 9 3 8 - -

0 .9 3 8 0 .8 3 6 0 .7 2 6 0 .7 2 6 2 2 5 5 17 . . . . . . . ..-- - 0 .9 3 8 --

0.938 0.822 0.726 0.726 175822 ------.. --- 0.938 --

0.938 0.863 0.726 0.726 383883 ------. 0.938 --

0.938 0.899 0.726 0.726 918655 --- 0.938 --

0.938 0.812 0.726 0.726 144749 ------. 0.938 --

0 . 9 3 8 0 . 8 5 3 0 . 7 2 6 0 . 7 2 6 3 1 2 6 0 6 . . . . . . . . . . . . 0 . 9 3 8 - -

0.938 0.853 0.726 0.726 312606 -----.--- -- 0.938
0.938 0.812 0.726 0.726 144749 ------.--- - 0.938 --

0.938 0.853 0.726 0.726 312606 ----.--- --- 0.938 --

0.938 0.937 0.814 0.814 30037228 ... ... .. .--- 0.938 --

0.938 0.879 0.726 0.726 545399 ... ....- --- 0.938 --

0 .93 8 0 .8 12 0 .7 2 6 0 .7 26 14 4 749 ... .. . ...--- 0 .9 38 --

0.938 0.807 0.726 0.726 130227 ------.--- 0.938 --

0.938 0.807 0,726 0.726 130227 ------ --- 0.938 --

0.938 0.830 0.726 0.726 204277 ------ 0.938 --

0.938 0.863 0.726 0.726 383883 -----.-- --- 0.938 --

0.938 0.788 0.776 0.776 16821 ------. 0.938 --

0.938 0.878 0.726 0,726 532305 ---..- --- 0.938 --

0.938 0.878 0.726 0.726 532305 ------.--- 0.938 --

0.938 0.788 0.776 0.776 16821 ... ... ...--- 0.938 --

0.938 0.853 0.726 0.726 312606 --- --- --.. 0.938 --

0.938 0.840 0.726 0.726 245599 ... ... ...--- 0.938 --

0.938 0.853 0.726 0.726 312606 ----.--- --- 0.938 --

0.938 0.899 0.726 0.726 918655 ------ ---.. 0.938 --

0.938 0.840 0.726 0.726 245599 ... .. .. .--- 0.938 --

0,938 0.853 0.726 0.726 312606 ------ 0.938 --

0.938 0.899 0.726 0.726 918655 ... ... .. .--- 0.938 --

0,938 0.840 0.726 0.126 245599 ------.. .. 0.938 --

0.938 0.853 0.726 0.726 312606 ------.--- 0.938 --

0.938 0.853 0.726 0.726 312606 ... ... ... .... 0.938 --

0.938 0.836 0.726 0.72,6 225488 ... 0.938 -

0.938 0.848 0.726 0.726 284860 ... ... ... ... 0.936 --

0.938 0.837 0.726 0.726 231432 ... ..------------ --- 0.938 -

0.938 0.836 0.776 0.776 122646 - --- ...- --- 0.938

1.031 0.900 0.862 0.862 60263 ------ .. ... ... .--- 1.031 --

1.031 0.978 0.806 0.806 688291 -- - --- 1.031 --

1.031 0.945 0.806 0.806 341346 ------.. .. 1.031 -

1.031 0.956 0.806 0.806 422431 -----.-- --- 1.031 --

1.031 0.956 0.806 0.806 422431 ... ...-- --- 1.031 --

1.031 0.957 0.806 0.806 428784 ------. . .. .--- 1.031 --

1.031 0.965 0.806 0.806 508685 ------ 1.031 --

1.031 0,965 0.806 0.806 508685 ----.--- --- 1.031 --

1.031 0.957 0.806 0.806 428784 -- --- --- --- 1.031 --
1.031 0.965 0.806 0.806 508685 ----- --- --- --- 1.031 --

1.031 0.965 0.806 0.806 508685 -- - --- --- --- 1.031 --
1.031 0.912 0.806 0.806 185233 --- --- --- --- 1.031 --

-: xGrouprd by ine: 079-18"-MS-01C, NO Sorting.

MN ICP91 4

HCSPI•MSI±C 5? 1
MSi CELI0I

FISiCSPIY

MSICI;LI I
Mzl1C6Sp9 Uil;
SiCSSII MR

I.IICTE01 (U/S,,
NSiCTEO1 (D!S)
M1iCSI'19A
MSICVAuI

NSICSpZ 2
MS ICELiL2
IASICSI'21 US
NZLCZP21 US
mfc1E1,1 3

m51C1S P2 US
MSICSrP22 DS
Ms ICELI 4
MSICSP23 US
MSICS923 US
INLET HP TURB

52

2

52
9
2

52S2

15
i 5
65
20
22
58

2
b2
52

1
51
51

1
51
5130)

3.092
3.547
3.092
1.432
3.547
3.032
1.432
3.547
3.092
3,092
3.711
3.266
3 .66i
3.712
4.759
1.904
3 102
Z.704
2.704
2.677
2.380
2.380

2.677
2,380
2.380

4. 327

3.556
4.079
3.556
1.647
4.079
3.556
1,647
4,079
3.556
3.556
4.267
3.756
4.210
4.269
5.474
2. 190
3.567
3.110
3. 110
3.079
2.737
2.737
3.079
2.737
2.737
4.976

00
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

230118

=>Gi.uped by Line: 080-18"-MS-01D. No Sorting.

•-I-MS1DSP12 US

,-_..4 SIDSPI2 DS
58 2.177
5B 2.177

2.504 0.938 0.878 0.726 0.726 532305 --.--- --- --- --- 0.938 --

2.504 0-938 0.845 0.726 0.726 416019 56.8 18.0 56.8 18.0 0.848 MT
0

23011-9

Sm - m am m Ma m



Mo M M - -m -- m a MM M M MW-

16 1 DEZU7
M4'- HlSPO13 US

Nl 01DEL0R
ASI DPl4 U4

4. 055
3.092
3.092
4.555
3.092

5.238
3.556
3.556
5.238
3.556

=ý=:Grouped by Line: 080-18-14S-07D, No Sorting.

k1X IuZZLE 1431
ýý,P7DSKJ 1
mS7DEL01
MIS7DSP02

F'S-IDSP0O

14S'IDEL03
MST00DSP05 US
145'SPC5 DS

14S 7 LF..05

MSDEL04

1S7DSPL06
WSIDSPI7

514717551 i0U

14S7DIF101
MS71SP09ums7D;Pll U'S

Wý7DVA02

31
61

53

951

51

52

9
2

52
6

56
4

54
22
58
58
22

7.421
5.343
4.442
3.710
4.188
2.121
1.432
3ý.901
2.721
2.721
4.555
3.092
1.43:{
4.555
3.092
0.031
2.139
4.555
4.749
5.443
2.177
2.177
5.443

8.534
6.144
5.109
4.267
4.817
3.129
1.647..
4.4869-
3.129.
3.129
5.238
3.556
1.647
5.238
3.556:
0.03699
2.460.>
5.238,
5.462
6.259
2.504
2.504
6.259

0.938 0.967 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.812 0.726 0.726
0.938 0.853 0.726 0.726

0.938 0.733 0.726 0.326
0.938 0.791 0.726 0.726
0.938 0.815 0.126 -0.726
0.938 0.836 0.726 0.726
0.938 0.822 0.726 0.726
0.938 0.863 0.726 0.726
0,938 0.899 0.726 0.726
0.938 0.830 0.726 0.726
0.938 0.863 0.726 0.726
0.938 0.863 0.726 0.726
0.938 0.812 .0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.899 0.726 0.726
0.938 0.812 0.726 0.726
0,938 0.853 0.726 0.726
0.938 0.937 0.814 0.814
0.938 0.879 0.726 0.726
0.938 0.812 0.726 0.726
0.938 0.807 0.326 0.726
0.938 0.788 0.776 0.776
0.938 0.878 0.726 0.726
0,938 0.878 0.726 0.726
0.938 0.788 0.776 0.776

0.938 0.853 0.726 0.726
0.938 0.840 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.899 0.726 0.726
0.938 0.840 0.726 0 726
0.938 0.853 0.726 0.726
0.938 0.899 0.726 0.726
0.938 0.840 0:726 0,726
0.938 0.853 0.726 0.726
0.938 0.853 0.726 0.726
0.938 0.836 0.726 0.726
0.938 0.848 0.726 0.726
0.938 0.837 0.726 0.726
0.938 0.836 0.776 0.776
1,031 0.900 0.862 0.862
1.031 0.9.78 01806 0.806
1,031 0.945 0.806 0.806
1,031 0.956 0.806 0.806
1,031 0.956 0.806 0,806
1.031 0.957 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.957 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.965 0.806 0.806
1.031 0.921 0.806 0.806
1.031 0.912 0.806 0.806

312606
312606
144749
312606

7710
92438

153769
225517
175822
383883
918655
204217
383883
383883
144749
312606
918655
144749
312606

30037228
545399
144749
130227

16821
532305
532305

16821

403549 119.8 101.0 118.8 101.0 0.974 MT
--- 0.938 --

0.938 --

0.938 --

--- 0.938 --

0.93A --
--- 0.938 --
--- 0.938 --
--- 0.938 --

0.938
0.938 --

--- 0.938
0.938 --

--- 0.938 --

0.938 --
--- 0.938 -
--- 0.938 --

0.938 --
0.938 --

--- 0.938 --
--- 0.938 --
--- 0.938 --
--- 0.938
--- 0.938 --
--- 0.938
--- 0.938
--- 0.938 --
--- 0.938 --

--- 0.938 --

0.938
0.938 --

0.938 --
0.938 --
0.938 --
0.938 --

--- 0.938 ----- 0.938 -
0.938
0.938
0.938 --
0.938 --

-- - 1.031 -
1.031
1.031

--- 1.031
1.031 --
1.031 --

--- 1.031 --

--- 1.031
--- 1.031

1.031 --
1.031
1.031

ý->Grouped by Line: 081. 18"-MS-0ID, No Sorting.

230118
0
0
0
0

230118

ID35P54 D:S
1413DEL09
14sIDS1015
MIDSP16
HSIDELI0
MSIDSP17

IISIOSPI8
MS] DEL L 1
ISI1DSP19 0S
l•iflDSI'19 DS
1-S I TEO•I 1U/SI
51S :L'TEO1 (D,'S1

WS I DSi9A
N:U1LIDJO3

MS1 DVAC-4
!.1.1 ! D"IP-1 0
4S"IDELl 2
llSID:jPF l US
MS1 I D'r P.', I D)s
1413101WEl351 )
ll81 DR 2 ..' US
1451DSI22 us

IS I o21113 US
I-IS 1DO:.i D -S
;.Is. i LEL 5
lIILET HIP TURB

52
2

52
9
2

52
9

52
52
Is
15
65
20
22
58

2
52

51
SI

1
51
51

2
J0

3.092
3.547
3.092
1.432
3.547
3.092
1.432
3.547,
3.092
3.092
3.711
3.266
3.661
3.7 12
4.759
1.904
3.102

2.704
2.704
2.677
2.380
2.3P0
2.67.7
2.380
2. 380
3.983
4.327

3.556
4.079
3.5S6
1.647
4.07.9
3.556
1.647
4.079
3.556
3.556
4.267
3.756
4.210
4.269
5.474
2.190
3.56.7
3.110
3.110
3.079
2.717
2.737
3.079
2 .737
2.737
4.581
4.976

312606
245599
312606
918655
245599
312606
918655
245599
312606
312606
225488
284860
231432
122646

60263
688291
341346
422431
422431
428784
508685
508685
428784
508685
508685
219306
185233

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

k!| Predictivns are based on last Tmeas to analysis ending period.
i2l Predictiolis are for the time of last inspection, (last known meas. wear)

!3) OW = Tmeas is minimum thickness frcm Band, Blanket or Area Method of greatest wear.
MT = Tn.eas is component minimum thickness.
1'.; = .N ieas it Tinit - predicted wear.
US = Tmz.s is usex specified.

141 It no Tineas ha4 b-en determined from measured data, then Tieas = Tinit and Time - current component installation time.
TNeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.
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Company: 'Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 16:15:16
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 15:51:16 I
Unit: CHECWORKS FAC Version 1.OF (Build 52)
DB Name: VY

d Wear Rate Analysis: Combined Summary Report
******* ** **** ** **** **.********+**+ *******+****** ** *** * *****

Run Name: Main Steam 2006
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 23.841

Average Current Component Predic
Component Geom. Wear Rate Wear Rate -------- Thickness (in) -------- Time to Tcrit (1r

Name Code (mils/year) (mils/year) Init. Prd.[l] Thoop Tcrit Non-Insp. 1l

===>Grouped by Line: 074-18"-MS-01A, No S6rting.

MSIASP12 Us 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -.
MSIASP12 DS 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -. I
MSIAEL07 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -"
MSlASP13 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 --
MSlASPX3 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MSIAEL08 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MSIASP14 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -. U
===->Grouped by Line: 074-18"-MS-07A, No Sorting.

RX NOZZLE N3A 31 7.421 8.534 0.938 0.733 0.726 0.726 7710 -
MS7ASPOl 61 5.343 6.144 0.938 0.791 0.726 0.726 92438 -"
MS7AEL01 3 4.442 5.109 0.938 0.815 0.726 0.726 153769 --
MS7ASP02 53 3.710 4.267 0.938 0.836 0.726 0.726 225517 --
MS7AEL02 1 4.188 4.817 0.938 0.822 0.726 0.726 175822 -
MS7ASP03 51 2,.721 3.129 0.938 0.863 0.726 0.726 383883 -
MS7ASP04 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -.
MS7AEL03 1 3.901 4.486 0.938 0.830 0.726 0.726 20'4277 -.MS7ASP05 Us 51 2.721 3.129 0.938 0.863 0.726 0.726 383883 --

MS7ASP05 DS 51 2.721 3.129 0.938 0.863 0.726 0.726 383883 -.
MS7AEL04 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MS7ASP06 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MS7ASP07 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 - I
MS7AEL05 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MS7ASP08 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MS7AFE01 6 0.031 0.036 0.938 0.937 0.814 0.814 30037228 -.
MS7ASP09 56 2.139 2.460 0.938 0.859 0.726 0.726 4- 4
MS7AEL06 4 4.555 5.238 0.938 0.898 0.726 0.726 2: U
MS7ASP10 54 4.749 5.462 0.938 0.807 0.726 0.726 130227 -
MS7AVAO1 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 --
MS7ASP1I US 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -
MS7ASPlI DS 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -
MS7AVA02 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 -

-==>Grouped by Line: 075-18"-MS-01A, No Sorting.

MSlASP14 DS 52 3.092 3.556 0.938 0.853 0.126 0.726 312606
MSIAEL09 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 -MSlASP15 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 IMSIASP16 9 1.432 1.647 0.938 0.899 0.726 0.726 918655
MSIAEL10 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 -
MSIASPI7 52 3.092 3,556 0.938 0.853 0.726 0.726 312606 --
MSlASPI8 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -i
MSlAEL11 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 -
MSlASPI9 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606
MSlASPl9 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MS1ATE01(U/S) 15 3.711 4.267 0.938 0.836 0.726 0.726 225488 -,
MSIATE01(D/S) 15 3.266 3.756 0.938 0.848 0.126 0.726 284860 --
MSIASP19A 65 3.661 4.210 0.938 0.837 0.726 0.726 231432 -- U
MSIAVA03 20 3.712 4.269 0.938 0.836 0..776 .776 122646 -
MSIAVA04 22 4.759 5.474 1.031 0.900 0.862 0.862 60263
MSIASP20 58 1.904 2.190 1.031 0.978 0.806 0.806 688291
MSIAELI2 2 3.102 3.567 1.031 0.945 0.806 0.806 341346
M:SIASP21 US 52 2.704 3.110 1.031 0.956 0.806 0.806 422431 -

MSlASP21 DS 52 2.704 3.110 1.031 0.956 0.806 0.806 422431
MSlAEL13 1 2.677 3.079 :.031 0.957 0.806 0.806 428784
MSIASP22 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685141ASP22 DS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685
MSIAEL14 1 2.677 3.079 1.031 0.957 0.806 0.806 428784 -

MSIASP23 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685
MSIASP23 DS 9 1.174 1.351 1.031 0.999 0.806 0.806 1246356 -
.MSIAEL.5 2 3.983 4.581 1.031 0.921 0.806 0.806 219306
tN1ET NP TUPH 30 4.327 4.976 1.031 0-912 0.806 0.806 185233 -q3 .I



MSiBSPi US 58 2.177 2.504 0.938 0.878 0.726 0.726 532305
MSIBSP11 DS 58 2.177 2.504 0.938 0.878 0.726 0.726 532305
MS!BEL07 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MS:BSP12 Us 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MS.BSPI2 DS 52 3.092 3.556 0,938 0.853 0.726 0.726 312606
MSIBEL08 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MSIBSP13 52 3.092 3.556: 0.938 0.853 0.726 0.726 312606

===>Grouped by Line: 076-187-MS-073, No Sorting.

RX-NOZZLE N3B 31 7.421 8.534 0.938 0.733 0.726 0.726 7710 -.
MS7BSPO1 61 5.343 6.144 0.938 0.791 0.726 0.726 92438 -.
MS7BELO1 3 4.442 5.109 0.938 0.815 0.726 0.726 153769 -
MS7BSP02. 53 3.710 4.267 0.938 0.836 0.726 0.726 225517 -.
MS7BEL02 1 4.188 4,817 0.938 0.822 0.726 0.726 175822 -.
MS7BSP03 51 2.721 3.129 0.938 0.863 0.726 0.726 383883 -
MS7BSP04 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -,
MS7BEL03 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MS7BSP05 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MS7BSP05 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MS7BEL04 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -
MS73SP06 52 3.092 3.556 0.938 ,. 0.853 0.726 0.726 312606 --
MS7BFEO1 .6 0.031 0.036 0.938 0.937 0.814 0.814 30037228 -.
MS7BSP07 56 2.139 2.460 0.938 0.879 0.726 0.726 545399 -.
MS7BEL05 4 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MS7BSP08 US 54 4.749 5.462 0.938 0.807 0.726 0.726 130227 -.
MS79SP08 DS 54 4.749 5.462 . 0.938 0.807 0.726 0.726 130227 -.
MS7BEL06 1 3.901 4.486 0.938 0.830 0.726 0.726 204277 --
MS7BSP09 51 2.721 3.129 0.938 0.863 0.726 0.726 383883 -.
MS7BVAO1 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 --
MS7BSPIO US 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -.
MS7BSP1O DS 58 2.177 2.504 0.938 0.878 0;726 0.726 532305 -.
MS7BVA02 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 -

===>Grouped by Line: 077-18"-MS-01B, No Sorting.

MSIBSP14 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MS1IEL09 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 -
MS!BSP15 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MSIBSP16 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -.
MSIBELIO 2 3.547 4.079 0.938 0.840 0.726 0.726 245599
MSlBSP17 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MSIBSP18 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -.
MSIBEL11 2 3.547 4.079 0.938 0.840 0.726 0,726 245599 -
MS!BSP19 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MSISSP19 DS 52 3.092 3.556 0.938 0.853 0.726 0,726 312606 -.
MS1BTEO1(U/S) 15 3.711 4.267 0.938 0.836 0.726 0.726 225488 -.
MSIBTEOI(D/S) 15 3.266 3.756 0.938 0.848 0.726 0.726 284860 -.
MSIBSP19A 65 3.661 4.210 0.938 0.837 0.726 0.726 231432 -.
MSIBVA03 20 3.712 4.269 0.938 0.836 0.776 0.776 122646 -.
MSIBVA04 22 4.759 _ 5.474 1.031 0.900 0.862 0.862 60263
MSIBSP20 58 1.904 2.190 1.031 0.978 0.806 0.806 688291 -.
MSIBEL12 2 3.102 3.567 1.031 0.945 0.806 0.806 341346 -.
MSlBSP21 US 52 2.704 3.110 1.031 0.956 0.806 0.806 422431 -
MSlBSP21 DS 52 2.704 3.110 1.031 0.956 0.806 0.806 422431 -.
MSIBEL13 1 2.677 3.079 1.031 0.957 0.806 0.806 428784 -
MSIBSP22 US 51, 2.380 2.737 1.031 0.965 0.806 0.806 508685 -
MSlBSP22 OS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -.
MSIBEL14 1 2.677 3.079 1.031 0.957 0.806 0.806 .428784 -
MSIBSP23 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -
MSlBSP23 DS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -.
INLET HP TURB 30 4.327 4.976 1.031 0.912 0.806 0.806 185233 -

=->Grouped by Line: 078-18"-MS701C, No Sorting.

MS1CSPII US 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -
MSICSP11 DS 58, 2.177 2.504 0.938 0.878 0.726 0.726 532305 -.
YKSICEL07 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -.
MSICSP12 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MSICSP12 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MSICELO8 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -
MS!CSP13 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -

===>Grouped by Line: 078-18"-MS-07C, No Sorting.

RX:NOZZLE N13C 31 7.421 8.534 0.938 0.733 0.726 0.726 7710 --MS7CSPO 61 .5.343 6.144 0.938 0.791 0.726 0.726 92438 -

MSTCELO0L 3 4.442 5.109 0.938 0.815, 0.726 0.726 153769
zjS7CSP02 53 3.710 4.267 , 0.938 0.836 0.726 0.726 225517 -
MS7CEL02 1 4.188 4.83.7 0.938 0.822 0.726 0.726 175822 -
MS7CSP03 51 .2.721 3.129 0.938 0.863 0.726 0.726 383883 -
XS-CSP04 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -
M.cCEL03 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 -
mIS7,CSP05 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
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MS7CEL04 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 1
!.S7CSP06 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MS7CFE0I 6 0.031 0.036 0.938 0.937 0.814 0.814 30037228
MS7CSP07 56 2.139 2.460 0.938 0.879 0.726 0.726 545399
MS7CEL05 4 4.555 5.238 0.938 0.812 0.726 0.726 144749MS7CSP08 US 54 4.749 5.462 0.938 0.807 0.726 0.726 130227

MS7CSP08 DS 54 4.749 5.462 0.938 0.807 0.726 0.726 130227 I
MS7CEL06 1 3.901 4.486 0.938 0.830 '0.726 0.726 204277
MS7CSP09 51 2.721 3.129 0.938 0.863 0.726 0..726 383883
MS7CVA01 22 5.443 6.259 0.938 0.788 0,776 0.776 16821
MS7CSP10 US 58 2.177 2.504 0.938 0.878 .0.726 0.726 532305 -l
MS7CSPIO DS 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -.
M1S7CVA02 22 5.443 6.259 0.938 0.788 0.776 0.776 16821

-==>Grouped by Line: 079-18"-MS-O1C, No Sorting.

MSICSP14 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MSICEL09 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 mMSICSPI5 52 3.092 3.556 0.938 0.853 0.'726 0.726 312606 -,

MSICSP16 9 1*432 1.647 0.938 0.899 0.726 0.726 918655 -
MSICEL10 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 -
MSICSP17 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MSICSPI8 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -.MSlCEL11 2 3.547 4.079 0.938 0.840 0.726 0.726 245599 -,
MS1CSP19 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.

.MSICSP19 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MS1CTEO1(U/S) 15 3.711 4.267 0.938 0.836 0.726 0.726 225488 -.
MSICTE01oD/S) 15 3.266 3.756 0.938 0;848 0.726 0.726 284860 -.
MSICSPI9A 65 3.661 4.210 0.938 0.837 0.726 0.726 231432 -
MSlCVA03 20 3.712 4.269 0.938 0.836 0.776 0.776 122646 -.
MSlCVA04 22 4.759 5.474 1.031 0.900 0.862 0.862 60263
MSICSP20 58 1.904 2.190 1.031 0.978 0.806 0.806 688291
MSICEL12 2 3.102 3.567 1.031 0.945 0.806 0.806 341346 -MScsp21 us 52 2.704 3.110 1.031 0956 0.806 0.806 422431 -.MSICSP21 DS 52 2.704 3.110 1.031 0.956 0.806 0.806 422431 --

MSIBEL13 1 2.677 3.079 1.031 0.957 0.806 0.806 428784 --
MSICSP22 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -.
MSICSP22 DS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -.
MSICEL14 1 2.677 3.079 1.031 0.957 0.806 0.806 428784 -.
KSICSP23 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -
MSICSP23 DS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -,
INLET HP TURB 30 4.327 4.976 1.031 0.912 0.806 0.806 185233 --

==r>Grouped by Line: 080-18"-MS-01D, No Sorting.

MSIDSP12 US 58 2.177 2.504 0.938 0.878 0.726 0.726 532305
MS1DSP12 DS 58 2.177 2.504 0.938 0.845 0.726 0.726 4:
MSlDEL07 2 4.555 5.238 0.938 0.967 0.726 0.726 4•
MSlDSPI3 us 52 3.092 3.556 0.938 0.853 0.726 0.726 312606MSlDSP13 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -,
MSIDEL08 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 --
MS1DSP14 US 52 3.092 3.556 0.938 0.853 0.726 0.726 312606

===>Grouped by Line: 080-18"-MS-07D, No Sorting. 5
RX NOZZLE N3D 31 7.421 8.534 0.938 0.733 0.726 0.726 7710 -l
MS7DSPO1 61 5.343 6.144 0.938 0.791 0.726 0.726 92438
MS7DELO1 3 4.442 5.109 0.938 0.815 0.726 0.726 153769 --~S7DSP02 53 3.710 4.267 0.938 0.836 0.726 0.726 225517 -.
KS7DSPO3 45 2 .1297 0.938 0.8363 .2 .2 883 -MS7DELO2 1 4.188 4.817 0.938 0.822 0.726 0.726 175822 -MS7DSP03 .51 2.721 3.129 0.938 0.863 0.726 0.726 383883 -
MS7DSP04 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -.
MS7DEL03 1 3.901 4.486 0.938 0.830 0.726 0.726 204277 --
MS7DSP05 US 51 2.721 3.129 0.938 0.863 0.726 0.726 383883 -

MS7DSP05 DS 51 2.721 3.129 0.938 0.963 0.726 0.726 383883 -.MS7DEL04 2 4.555 5.238 0.938 0.812 0.726 0.726 144749 --

MS7DSP06 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -.
MS7DSP07 9 1.432 1.647 . 0.938 0.899 0.726 0.726 918655
MS7DEL05 2 4.555 5.238 0.938 0.812 0.726 0.726 144749
MS7DSP08 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -- UMS7OFEO1 6 0.031 0.036 0.938 0.937 0.814 0.814 30037228 -

MS7DSP09 56 2.139 2.460 0.938 0.879 0.726 0.726 545399 -
MS7DEL06 4 4.555 5.238 0.938 0.812 0.726 0.726 144749 -
MS7DSPI0 54 4.749 5.462 0.938 0.807 0.726 0.726 130227 -

MS7DVAO1 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 -
MS7DSPII Us 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -
MS70SPII DS 58 2.177 2.504 0.938 0.878 0.726 0.726 532305 -
.. S7DVA02 22 5.443 6.259 0.938 0.788 0.776 0.776 16821 -

=-=>Grouped by Line: 081-18"-MS-O0D, No Sorting. 3
MSIDSP14 DS 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MSIDEL09 2 3.547 4.079 0.938 0.840 0.726 0.726 245599
MSIDSPI5 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MSIDSPI6 9 1.432 1.647 0.938 0.899 0.726 0.726 918655 -
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ZISIDSP17 52 3.092 3.556 0.938 0.853 0.726 0.726 312606 -
MSIDSPI8 9. 1.432 1.647 0.938 0.899 0.726 0.726 918655 -
MSIDEL11 2 3.547 4.079 0.938 0.840 0.726 0.726. 245599 -
MSIDSP19 US 52 3.092 3.556 0,938 0.853 0.726 0.726 312606 -
MSIDSPI9 DS 52 3.092 3.556 0,938 0.853 0.726 0.726 312606 -
MSIDTEO1(U/S) 15 3.711 4.267 0.938 0.836 0.726 0.726 225488 -
MSIDTE01(D/S) 15 3.266 3.756 0.938 0.848 0.726 0.726 284860 -
MSlDSP19A 65 3.661 4.210 0.938 0.837 0.726 0.726 231432 -
MSIDVA03 20 3.712 4.269 0.938 0,836 0.776 0.776 122646 -
MSIDVA04 22 4.759 5.474 1.031 0.900 0.862 03.862 60263 -
MSlDSP20 58 1.904 2.190 1.031 0.978 0.806 0.806 688291 -.
MSIDEL12 2 3.102 3.567 1.031 0.945 0.806 0.806 341346 -.
MSlDSP21 US 52' 2.704 3.110 1.031 0.956 0.806 0.806 422431 -
MS1DSP21 DS 52 2.704 3.110 1.031 0.956 0.806 0.806 422431 -.
MSIDEL13 1 2.677 3.079 1.031 0.957 0.806 0.806 428784
MSIDSP22 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685
MSIDSP22 DS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685
MSlDEL14 1 2.677 3.079 1.031 0.957 0.806 0.806 428784 -
MSlDSP23 US 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 -.
MSIDSP23 DS 51 2.380 2.737 1.031 0.965 0.806 0.806 508685 --
MSIDEL15 2 3.983 4.581 1.031 0.921 0.806 0.806 219306 -.
INLET HP TURB 30 4.327 4.976 1.031 0.912, 0.806 0.806 185233 -.

Notes:
[11 Predictions are based on last Tmeas to analysis ending period.
(2] Predictions are for the time of last inspection (last known meas. wear).
13) GW = Tmeas is minimum thickness from Band, Blanket or Area Method of greatest wear.

MT = Tmeas is component minimum thickness.
PW = Tmeas is Tinit - predicted wear.
US = Tmeas is user specified.

(4] If no Tmeas has been determined from measured data, then Tmeas = Tinit and Time = current componei
Tmeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.



Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 16:15:07
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 15:51:16
Unit: CHECWORKS FAC Version 1.0F (Build 52)
DB Name: VY

** Wear Rate Analysis: Wear Predictions Report
********+******************************* ** *******************

Run Name: Main Steam 2006
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
?RA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 23.841

Total Lifetime In-Service Cmp. In-Service Cmp. In-Service Cmp. Incremen'
Component Wear (mils) Wear (mils) Tmeas,Method,Time Thickness(mils)[4] Wear(mil:

Name Prd.[l] Meas. Prd.[l] Meas. (in l[3] (2] (hrs)[3] Tp Tm PRWEAi

===>Grouped by Line: 074-18"=MS-01A, No Sorting.

===>Grouped

MS7ASP09
MS7AEL06

===>Grouped

===>Grouped

===>Grouped

===>Grouped

===>Grouped

===>Grouped

===>Grouped

===>Grouped

MSIDSPl2 DS
MSIDEL07

===>Grouped

===>Grouped

by Line: 074-18"-MS-07A,

32.7 53.0
69.6 80.0

by Line: 075-18"-MS-01A,

by Line: 076-18"-MS-01B,

by Line: 076-18"-MS-07B,

by Line: 077-18"-MS-01B,

by Line: 078-18"-MS-01C,

by Line: 078-18"-MS-07C,

by Line: 079-18"-MS-01C.

by Line: 080-18*-MS-01D,

56.8 18.0
118.8 101.0

by Line: 080-18"-MS-07D,

by Line: 081-18"-MS-01D,

No Sorting.

32.7 53.0
69.6 80.0

No.Sorting.

No Sorting.

No Sorting.

No Sorting.

No Sorting.

No Sorting.

No Sorting.

No Sorting.

56.8 18.0
118.8 101.0

No Sorting.

No Sorting.

0.885 US 137270
0.954 US 137270

0.848 MT 230118
0.974 MT 230118

905.3 885.0
868.4 954.0

881.2 848.0
819.2 974.0

26
56

3
6

Notes:
[1] Predictions are for the time of last inspection (last known meas. wear).
[2] GW = Tmeas is minimum thickness from Band, Blanket or Area Method of greatest wear.

MT Tmeas is component minimum thickness.
PW = Tmeas is Tinit - predicted wear.
US = Tmeas is user specified.

[3) If no Tmeas has been determined from measured data, then Tmeas = Tinit and Time = current componel
Tmeas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.

[4) These two values are used for thickness plot.
Tp = Predicted thickness at Tmeas.
Tm = Last measured thickness (Tmeas).

[5 PRWEAR - Incremental wear from last Tmeas time to analysis ending period.

I
U
I
I
U
I
U



Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 15:53:21
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 15:51:16
Unit:. CHECWORKS FAC Version !.OF (Build 52)
DB Name: VY

S ******************** ***** ** *** ** **** *** ** ************ ***** *4*

* Wear Rate Analysis: Wear Rates/Input Data Report *
**************************************************&** ********

Run Name: Main Steam 2006
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global). 1.000
WRA Data Option:. Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 23.841

Average Current
Component Geom. Wear Pate Wear Rate Temp. Velocity Steam Diameter

Name Code (mils/year) (mils/year) (F) (ft/a) Quality (in)

-==>Grouped by Line: 074-18"-MS-01A, No Sorting.

MSIASP12 US 58 2.177 2.504 540.3 19.994 0.997 18.000
MS1ASP12 DS 58 2,177 2.504 540.3 19.994 0.997 18.000
MSlAEL07 2 4.555 5.238 540.3 19.994 0.997 18.000
MSIASP13 US 52 3.092 3.556 540,3 19.994 0.997 18.000
MSIASP13 DS 52 3.092 3.556 540.3 19 994 0.997 18.000
MSIAEL08 , 2 4.555 5.238 540.3 19.994 0.997 18.000
MSIASP14 US 52 3.092: 3.556 540.3 19.994 0.997 18.000

==->Grouped by Line: 074-18"-MS-07A,,No Sorting.

RX NOZZLE N3A 31 7.421 8.534 540.3 19.994 0.997 18.000
MS7ASPOI 61 5.343 6.144 540.3 19.994 0.997 18.000
MS7AELO1 3 4.442 5.109 540.3 19.994 0.997 18.000
MS7ASP02 53 3.710 4.267 540.3 19.994 0.997 18.000
MS7AELO2 1 4.188 4.817 540.3 19.994 0.997 18.000
MS7ASP03 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7ASPO4 9 1.432 1.647 540.3 19.994 0.997 18.000
MS7AEL03 > 1 3.901 4.486 540.3 19.994 0.997 18.000
MS7ASPO5 US 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7ASPO5 DS 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7AELO4 2 4.555 5.238 540.3 19.994 0.997 18.000
MS7ASP06 52 3.092 3.556 540-3 19.994 0.997 18.000
MS7ASPO7 9 1.432 1.647 540,3 19.994 0.997 18.000
MS7AELO5 2 4.555 5.238 540.3 19.994 0.997 18.000
MS7ASPO8 52 3.092 3.556 540.3 19.994 0.997 18.000
MS7AFEO1 6 0.031 0.036 540.3 68.113 0.997 18.000
MS7ASP09 56 2.139 2.460 540.3 68.113 0.997 18.000
MS7AELO6 4 4.555 5.238 540.3 19.994 0.997 18. 000
MS7ASPI0 54 4.749 5.462 540.3 19.994 0.997 18.000
MS7AVAO1 22 5.443 6.259 540.3 19.994 0.997 18.000
MS7ASP1I US 58 2.177 2.504 540.3 19.994 0.997 18.000.
MS7ASP11 DS 58 2.177 2.504 540.3 19.994 0.997 18.000
MS7AVAD2 22 5.443 6.259 540.3. 19.994 0.997 18.000

===>Grouped by Line: 075-18-MS-01A, No Sorting.

MSIASP14 DS 52 3.092 3.556 540.3 . 19.994 0.997 18.000
MSlAEL09 2 3.547 4.079 540.3 19.994 0.997 18.000
MSIASPI5 52 3.092 3.556 540.3 19.994 -0.997 18;000
MSIASP16 9 1.432 1.647 540.3 19.994 0.997 18.000
MSIAEL!0 2 3.547 .. 079 540.3 19.994 0.997 18.000
MSiASP17 52 3.092 3.556 540.3 19.994 0.997 18.000
MS1ASP18 9 1.432 1.647 540.3 19.994 0.997 18.000
MSlAELlI 2 3.547 4.079 540.3 19.994 0.997 18.000
MSlASP19 US 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIASP19 DS 52 3.092 3.556 540.3 19.994 0.997 18.000
MS1ATEO1(U/S) 15 3.711 4.267 540.3 19.994 0.997 18.000
NSlATEO1(D/S) 15 3.266 3.756 540.3 19.994 0.997 18.000
MSIASPI9A 65 3.661 4.210 540.3 19.994 0.997 18.000
MSIAVAO3 20 3.712 4.269 540.3 19.994 0.997 18.000

MSlAVA04 22 4.759 5.474 540.3 16.155 0.997 20.000
MSIASP20 58 1.904 2.190 540.3 16.155 0.997 20.000
MSMAELI2 2 3.102 3.567 540.3 16.155 0.997 20.000
MSIASP21 US 52 2.704 3.110 540.3 16.155 0.997 20.000
MS!ASP21 DS 52 2.704 3:1-0 540.3 16.155 0.997 20i000
MSIAELI3 1 2.677 3.079 540.3 16.155 0.997 20.000
MSIASP22 US 51 2.380 2.737 540.3 16.155 0.997 20.000
MSIASP22 DS . 51 2.380 2.737 540.3 !6.155 0,997 20.000
MSIAELI4 i 2.677 3.079 540.3 16.155 0.997 20.000'
MSIASP23 '.IS 51 2.380 2.737 540.3 16.155 0.997 20.000
MSIASP23 DS 9 1.174 1.351 540.3 16.155 0.997 20.000
MSIAELL15 2 3.983 4.581 540.3 16.155 0.997 20.000'
INLET HP TURB 30 4.327 4.976 540.3 16.155 0.997 20.000

n" C. ,, n2



MSiBSP3i us 58 2.177 2.504 540.3 19.994 0.997 18.000
MS'iBSPI1 DS 58 2.177 2.504 540.3 19.994 0.997 18.000
MSIBEL07 2 4.555 5.238 540.3 19.994 0.997 18.000
MSIBSP12 US 52 3.092 3.556 540.3 19.994 0.997 18.000
M.1BSP12 DS 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIBEL08 2 4.555 5.238 540.3 19.994 0.997 18.000 I
MSIBSPI3 52 3.092 3.556 540.3 19.994 0.997 18.000

.- ==>Grouped by Line: 076-18"-MS-07B, No Sorting.

PA NOZZLE N3B 31 7.421 8.534 540.3 19.994 0.997 18.000
MS7BSPO1 61 5.343 6.144 540.3 19.994 0.997 18.000
MS7BEL01 3 4.442 5.109 540.3 19.994 0.997 18.000
MS7BSP02 53 3.710 4.267 .540.3 19.994 0.997 18.000
MS7BEL02 1 4.188 4.817 540.3 19.994 0.997 18.000
MS7BSP03 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7BSP04 9 1.432 1.647 540.3 19.994 0.997 18.000
MS7BEL03 2 .4.555 5.238 540.3 19.994 0.997 18.000
MS7BSP05 US 52 3.092 3.556 540.3 19.994 0.997 18.000
MS7BSP05 DS 52 3.092 3.556 540.3 19.994 0.997 18.000
LS7BEL04 2 4.555 .5.238 540.3 19.994 0.997 18.000
MS7BSP06 52 3.092 3.556 540.3 19.994 0.997 18.000
MS7BFE01 6 0.031 0.036 540.3 68.113 0.997 18.000

MS7BSP07 56 2.139 2.460 540.3 68.113 0.997 18.000
MS7BEL05 4 4.555 5.238 540.3 19.994 0.997 18.000
MS7BSP08 US 54 4.749 5.462 540.3 19.994 0.997 18.000
MS7BSP08 OS 54 4.749 5.462 540.3 19.994 0.997 18.000 I
MS7BEL06 1 3.901 4.486 540.3 19.994 0.997 18.000
MS7BSP09 51 2.721 3,129 540.3 19.994 0.997 18.000
MS7BVAO1 22 5.443 6.259 540.3 19.994 0.997 18.000
MS7BSP10 US 58 2.177 2.504 540.3 19.994 0.997 18.000
MS7BSP10 DS 58 2.177 2.504 540.3 19.994 0.997 18.000 I
MS7BVAO2 22 5.443 6.259 540.3 19.994 0.997 18.000

===>Grouped by Line: 077-18"-MS-01B, No Sorting.

MSIBSP14 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIBEL09 2 3.547 4.079 540.3 19.994 0.997 18.000
MSIBSP15 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIBSP16 9 1.432 1.647 540.3 19.994 0.997 18.000
MSlBEL10 2 3.547 4.079 540.3 19.994 0.997 18.000
MSlBSP17 52 3.092 3.556 540.3 19.994 0.997 18.000
MSlBSP18 9 1.432 1.647 540.3 19.994 0.997 18.000
MSlBEL11 2 3.547 4.079 540.3 19.994 0.997 18.000

MSIBSP19 US 52 3.092 3.556 540.3 19.994 0.997 18.000
MSlBSP19 DS 52 3.092 3.556 540,3 19.994 0.997 18.000
MSIBTEOI(U/S) 15 3.711 4.267 540.3 19.994 0.997 18.000
MSlBTE01(D/S) 15 "3.266 3,756 540.3 19.994 0.997 18.000 I
MSIBSP19A 65 3.661 4.210 540.3 19.994 0.997 18.000
MSIBVA03 20 3.712 4.269 540.3 19.994 0.997 18.000
MSlBVA04 22 4.759 5.474 540.3 16.155 0.997 20.000
NSIBSP20 58 1.904 2.190 540.3 16.155 0.997 20.000
MSIBEL12 2 3.102 3.567 540.3 16.155 0.997 20.000 I
MSIBSP21 US 52 2.704 3.110 540.3 16.155 0.997 20.000
MSIBSP21 DS 52 2.704 3.110 540.3 16.155 0.997 20.000
MS1BEL13 1 2.677 3.079 540.3 16.155 0.997 20.000
MSlBSP22 US 51 2.380 2.737 540.3 16.155 0.997 20,:000
MSIBSP22 DS 51 2.380 2.737 540.3 16.155 0.997 20.000
MS1BEL14 1 2.677 3.079 540.3 16.155 0.997 20.000
MSIBSP23 US 51 2.380 2.737 540.3. 16.155 0.997 20.000
MSIBSP23 DS 51 2.380 2.737 540.3 16.155 0.997 20.000
INLET HP TURB 30 4.327 4.976 540.3 16.155 0.997 20.000

===>Grouped by Line: 078-18"-MS-01C, No Sorting.

.MSICSPil US 58 2.177 2.504 540.3 19.994 0.997 18.000
vsICSPI1 Ds 58 2.177 2.504 540.3 19.994 0.997 18.000
MSICEL07 2 4.555 5.238 540.3 19.994 0.997 18.000
MSICSPI2 US 52 3.092 3.556 540.3 19.994 0.997 18.000 I
MSICSP12 DS 52 3.092 3.556 540.3 19.994 0.997 18.000
14SICEL08 2. 4.555 5.238 540.3 19.994 0.997 18.000
MSICSP13 52 3.092 3.556 540.3 19.994 0.997 18.000

.==>Grouped by Line: 078-18"-MS-07C, No Sorting. 3
RX NOZZLE N3C 3! 7.421 8.534 540.3 19.994 0.997 18.000
MS7CSPO1 61 5.343 6.144 540.3 19.994 0.997 18.000
MS7CEL01 3 4.442 5.109 540.3 19.994 0.997 18.000
MS7CSP02 53 3.710 4.267 540.3 19.994 0.997 18.000
MS7CEL02 1 4.188 4.817 540.3 19.994 0.997 18.000
MSTCSP03 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7CSP04 9 1.432 1.647 540.3 19.994 0.997 18.000
XS7CEL03 2 4.555 5.238 540.3 19.994 0.997 18.000VS7CSP05 us 52 3.092 3.556 540.3 19.994 0.997 18.000
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MS7CEL04 2 4.555 5.238 540.3 19.994 0.997 18.000
MS7CSP06 52 3.092 3.556 540.3 19.994 0,997 18.000
MS7CFE01 6 0.031 0.036 540.3 68.113 0.997 18.000
MS7CSP07 56 2.139 2.460 540.3 68.113 0.997 18.000
MS7CEL05. 4 4.555 5.238 540.3 19.994 0.997 18.000
MS7CSP08a US 54 4.749 5.462 540.3 19.994. 0.997 18.000
MS7CS.08 DS 54 4.749 5.462 540.3 19.994 0.997 18.000
MS7CEL06 1 3.901 4.486 540.3 19.994 0.997 18.000
MS7CSP09,. 51ý 2.721 3.129 540.3 19.994 0.997 18.000
1AS7CVA01 22 5.443 6.259 540.3 19.994 0.997 18.000
MS7CSP1O US 58 2.177 2.504 540.3 19.994 0.997 18.000
MS7CSPIO DS 58- 2.177 2.504 540.3 19.994 0.997 18.000
MS7CVAO2 22 5.443 6.259 540.3 19.994 0.997 i8.000

===>Grouped by Line: 079-18"-MS-O1C, No Sorting.

MSICSPI4 52 3.092 3.556 540.3 19.994 0.997 18.000
MSlCEL09 2 3.547 4.079 540.3 19.994 0.997 18.00.0
MSICSPI5 52 3.092 3.556 540.3 19.994 0.997 18.000

MSICSP16 9 1.432 1.647 540.3 19.994 0.997 18.000
MSICEL10 2 3.547 4.079 540.3 19.994 0.997 18.000
MS1CSP17 52 3.092 3.'556 540.3 19.994 0.997 18.000
MSICSPI8 9 1.432 1.647 540.3 19.994 0.997 18.000
MSICELII 2 3.547 4.079 540.3 19.994 0.997 18.000
MSICSP19 us 52 3.092 3.556 540.3 19.994 0.997 18.000
MSICSPI9 DS 52 3.092 3.556 540.3 19.994 0.997 18.000
MSICTE01(U/S) 15 3.711 4.267 540.3 19.994 0.997 18.000
MSICTE01(D/S) 15 3.266 3.756 540.3 19.994 0.997 18.000
MSlCSP19A 65 3.661 4.210 540.3 19.994 0.997 18.000
MSlCVA03 20 3.712 4.269 540.3 19.994 0.997 18.000
MSICVA04 22 4.759 5.474 540.3 16.155 0.997 20.000
MSICSP20 58 1.904 2.190 540.3 16.155 0.997 20.000
MSICEL12 2 3.102 3.567 540.3 16.155 0.997 20.000
MSICSP21 US 52 2.704 3.110 540.3 16.155 0.997 20.000
MSICSP21 DS 52 2.704 3.110 540.3 16.155 0.997 20.000
MSIBEL13 1 2.677 3.079 540.3 16.155 0.997 20.000
MSICSP22 US 51 2-380 2.737 540.3 16.155 0.997 20.000
MSICSP22 OS 51 2.380 2.737 540.3 16.155 0.997 20.000
MSlCEL14 1 2.677 3.079 540.3 16.155 0.997 20.000
MSlCSP23 US 51 2.380 2.737 540.3 16.155 0.997 20.000
MSICSP23 DS 51 2.380 2.737 540.3 16.155 0.997 20.000
INLET HP TURB 30 4.327 4.976 540.3 16.155 0.997 20.000

===>Grouped by Line: 080-18"-MS-01D, No Sorting.

MSlDSP12 US 58 2.177 2.504 540.3 19.994 0.997 18.000
MSlDSP12 DS 58 2.177 2.504 540.3 19.994 0.997 18.000
MSlDEL07 2 4.555 5.238 540.3 19.994 0.997 18.000
MSlDSP13 US 52 3.092 3.556 540.3 19.994 0.997 18.000
MSlDSP13 DS 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIDEL08 2 4.555 5.238 540.3 19.994 0.997 18.000
MSlDSP14 US 52 3.092 3.556 540.3 19.994 0.997 18.000

=m=>Grouped by Line: 080-18"-mS-07D, No Sorting.

PX NOZZLE N3D 31 7.421 8.534 540.3 19.994 0.997 18.000
MS70SP01 61 5.343 6.144 540.3 19.994 0.997 i8.000
MS7DEL01 3 4.442 5.109 540.3 19.994 0.997 18.000
MS7DSP02 53 3.710 4.267 540.3 19.994 0.997 18.000
MS7DEL02 1 4.188 4.817 540.3 19.994 0.997 18.000
MS7DSP03 51 2.721 3.129 540.3 19.994 0.997 18.000
MS"7DSP04 9 1.432 1.647 540.3 19.994 0.997 18.000
MS7DEL03 1 3.901 4.486 540.3 19.994 0.997 18.000
MS7DSP05 US 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7DSP05 DS 51 2.721 3.129 540.3 19.994 0.997 18.000
MS7DEL04 2 4.555 5.238 540.3 19.994 0.997 18.000
MS7DSP06 52 3.092 3 .556 540.3 19.994 0.997 18.000
MS7DSP07 9 1.432 1.647 540.3 19.994 0.997 18.000
MS7DEL05 2 4.555 5.238 540.3 19.994 0.997 18,000
MSTDSP08 52 3.092 3.556 540.3 19.994 0.997 18,000
MS7DFE01 6 0.031 0.036 540.3 68.113 0.997 18.000
MS7DSP09 56 2.139 2.460 540.3 68.113 0.997 18,000
MS7DEL06 4 4.555 5.238 540.3 19.994 0.997 18.000
MS7DSP10 54 4.749 5.462 540.3 19.994 0.997 18.000
MS7DVA01 22 5.443 6.259 540.3 19.994 0.997 18.000
V4S7DSP11 US 58 2.177 2.504 540.3 19.994 0.997 18.000
MS7DSP0 l DS 58 2.177 2.504 540.3 19.994 0.997 18.000
.4S7DVA02 22 5.443 6.259 540.3 19.994 0.997 18.000

,-=>Grouped by Line: 081-18"-MS-0OD,. No Sorting.

vS1DSP!4 DS 52 3.092 3.556 540.3 19,994 0.997 38.000
HSIDELO9 2 3.547 4.079 540.3 19.994 0.997 18.000

MSIDSPI5 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIDSPL6 9 1.432 1.647 540.3 19.994 0.997 18.000
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MSIDSPl7 52 3.092 3.556 540.3 19.994 0.997 18.000
MSIDSPI8 9 1.432 1.647 540.3 19.994 0.997 18.000
MSlDEL11 2 3.547 4.079 540.3 19.994 0.997 18.000 I
MS1DSP19 US 52 3.092 3.556 540.3 19.994 0.997 18.000

MSIDSP19 DS 52 3.092 3.556 540.3 19,994 0.997 18.000
MSIDTEO1(U/S) 15 3.711 4.267 540.3 19,994 0.997 18.000
MSIDTE01(D/S) 15 3.266 3.756 540.3 19.994 0.997 18.000
MSlDSP19A 65 3.661 4.210 540.3 19.994 0.997 18.000 I
MSIDVA03 20 3.712 4.269 540.3 19.994 0.997 18.000
MSIDVJA04 22 4.759 5.474 540.3 16.155 0.997 20.000
MS!DSP20 58 1.904 2.190 540.3 16.155 0.997 20.000
MSIDEL12 2 3.102 .3.567 540.3 16.155 0.997 .20.000
MS!DSP21 US 52 2.704 3.110 540.3 16.155 0.997 20.000 I
MSIDSP21 DS 52 2.704 3.110 540.3 16.155 0.997 20.000
MSIDEL13 1 2.677 3.079 540.3 16.155 0.997 20.000
MSIDSP22 US 51 2.380 2.737 540.3 16.155 0.997 20.000
MSIDSP22 DS 51 2.380 2.737 540.3 16.155 0.997 20.000
MSIDEL14 1 2.677 3.079 540.3 16.155 0.997 20.000
MSIDSP23 US 51 2.380 2.737 540.3 16.155 0.997 20.000
MS1DSP23 DS 51 2.380 2.737 540.3 16.155 0.997 20.000
MSiDEL15 2 3.983 4.581 540.3 16.155 0.997 20.000
INLET HP TURB 30 4.327 4.976 540.3 16.155 0.997 20.000 1
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Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 16:07:37
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 15:51:16
Unit: CHECWORKS FAC Version 1.OF (Build 52)
DB Name: VY

Wear Rate Analysis: Inspection History Report***** *** ** ** ***** ****** ***** ** * *** ... ****** ************ ******

Run Name: Main Steam 2006
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 23.841

-------- Material rTime (hrs) Measured
Component Geom. Cr. Cu. Mo. Sigma Last Analysis Wear

Name Code No. (%) ' (%) (%) (psi) Inspected Replaced Option (mils)

===>Grouped by Line: 074-18"-MS-01A, No Sorting.

MS1ASPI2 US 58 5 0 00 0.00 0.00 15000 ---
MSIASPl2 DS 58 5 0.00 0.00 0.00 15000 ---
MSIAEL07 2 21 0.00 0.00 0.00 -15000 ---
MSIASP13 US 52 5 0.00 0.00 0.00 15000 ---
MSIASP13 DS 52 5 0.00 0.00 0.00 15000
MSlAEL08 2 21 0.00 0.00 0.00 15000 ---
M S lA S P1 4 U S 52 5 0 .00 0 .0 0 0 .00 15000 . . . .....

===>Grouped by Line: 074-18-MS-07A, No Sorting.

RX NOZZLE N3A 31 5 0.00 0.00 0-00 15000 ---
MS7ASP01 61 5 0.00 0.00 0.00 15000 ---
MS7AEL01 3 21 0.00 0.00 0.00 15000 ---
MS7ASP02 53 5 0.00 0.00 0.00 15000
MS7AEL02 1 21 0.00 0.00 0.00 15000 ---
MS7ASP03 51 5 0.00 0.00 0.00 15000 -- 7-- --..
MS7ASP04 9 5 0.00 0.00 0.00 15000 ....
MS7AEL03 1 21 0.00 0.00 0.00 15000 ---
MS7ASP05 US 51 5 0.00 0.00 0.00 15000- -----
MS7ASP 05 DS 51 5 0.00 0.00 0.00 15000 ---
MS7AEL04 2 21 0.00 0.00 0.00 15000. ---
MS7ASP06 52 5 0.00 0.00 0.00 15000 -----

.MS7ASPO7 9 5 0.00 0.00 0.00 15000 ---
M S 7A ELO 5 2 21 0 .00 0 .00 0 .0 0 15000 .. .. ....
MS7ASP08 52 5 0.00 0.00 0.00 15000 ---
MS7AFE01 6 61 18.00 0.00 0.00 13325 ---
MS7ASP09 56 5 0,00 0.00 0.00 15000 137270 ----- 53
MS7AEL06 4 21 0.00 0.00 0.00 15000 137270 ----- 80
M S 7 A S P1 0 5 4 5 0 .0 0 0 .0 0 0 .0 0 1 5 0 0 0 . . . . .. . .
MS7AVA01 22 93 0.00 0.00 0.00 14000---------- ---
MS7ASP11 US 58 5 0.00 0.00 0.00 15000 ------
MS7ASP1I DS 58 5 0.00 0.00' 0.00 15000 ---
MS7AVA02 22 93 0.00 0.00' 0.00,'14000 ---

===>Grouped by Line: 075-18"-MS-01A,. No Sorting.

MSIASP14 DS 52 5 0.00 0,00 0.00 150006
MSlAEL09 2 5 0.00 0.00 0.00 15000 ---
MSIASP15 52 5 0.00 0.00 0.00 15000 ---
MSIASP16 9 5 0.00 0.00 0.00 ý15000 ---
MS1AEL10 2 5 0.00 0.00 0.00 15000 ---
MS1ASP17 52 5 0.00 0.00 0.00 15000 ---
MSIASP18 9 5 0.00 0.00 0.00 15000 ----- ...
MSIAEL11 2 5 0.00 0.00 0.00 15000 ---
MS!ASP19 US 52 5 0.00 0.00 0.00 15000 ---
MSIASP19 DS 52 5 0.00 0.00 0.00 15000 ----
.MSIATE01(U/S) 15 21 0.00 0.00 0.00 15000,-------- ---
MS1ATE01(D/S) 15 21 0.00 0.00 0.00 15000
MSIASP19A 65 5 0.00 0.00 0.00 15000 ----- ---
MSlAVA03 20 93 0.00 0.00 0.00 14000
MSIAVA04 22 93 0.00 0.00 0.00 14000 ---
MS1ASP20 58 5 0.00 0.00 0.00 15000 --------
MSIAEL12 2 5 0.00 0.00 0.00 15000 ----
.ISIASP2i US 52 5 0.00 0.00 0.00 15000 ---
MSIASP21 DS 52 5 0.00 0.00 0.00 15000 -
MSYAELI3 1 5 0.00 0.00 0.00 15000 ---
4MSIASP22 US 51 5 0.00 0.00 0.00 '15000 ---

:4S1ASP22 DS 51 5 0.00 0.00 0'.00 15000 --.......
MSIAELi4 1 5 0.00 0.00 0.00 15000
WSiASP23 US 51 5 0.00 0.00 0.00 15000 ----- ---
MSIASP23 DS 9 5 0.00 000 0.00 15000 ---
YýSIAEL15 2 21 0.00 0.00 0.00 15000 ---
INLET HP :'RB 30 5 0.00 0.00 0.00 15000 ---



MS1BSP1I US 59 5 0.00 0.00 0.00 15000 ---msIBSPII DS 58 5 0.00 0.00 0.00 15000--Ms1BEL07 2 21 0.00 0.00 0.00 15000 ---
MSIBSPI2 US 52 5 0.00 0.00 0.00 15000
MSIBSPI2 DS 52 5 0.00 0.00 0.00 15000 .... ---

MSIBEL08 2 21 0.00 0.00 0.00 15000 ........ i
MSIBSPI3 52 5 0.00 0.00 0.00 15000

=.=>Grouped by Line: 076-18"-MS-07B, No Sorting.

RX NOZZLE N3B 31 5 0.00 0.00 0.00 15000 ... .. .. i
MS7BSP01 61 5 0.00 0.00 0.00 15000 -
MS7BEL01 3 21 0.00 0.00 0.00 15000

M S 7 B S P 0 2 5 3 5 0 . 0 0 0 . 0 0 0 . 0 0 1.5 0 0 0 . . . . .. . .
M S 7 B E L 0 2 1 2 1 0 .0 0 0 .0 0 0 .0 0 1 5 0 0 0 . . . . .. .
MS7BSP03 51 5 0.00 0.00 0.00 15000 - -
MS7BSP04 9 5 0.00 0.00 0.00 15000 --- -
MS7BEL03 2 21 0.00 0.00 0.00 15000
MS7BSP05 US 52 5 0.00 0.00 0.00 15000
MS7BSP05 DS 52 5 0.00 0.00 0.00 15000 ---
MS7BEL04 2 21 0.00 0.00 0.00 15000
MS7BSP06 52 5 0.00 0.00 0.00 15000 ---- I
MS7BFEO1 6 61 18.00 0.00 0.00 13325
MS7BSP07 56 5 0.00 0.00 0.00 15000 ---
MS7BEL05 4 21 0.00 0.00 0.00 15000
MS7BSP08 US 54 5 0.00 0.00 0.00 15000 ---
MS7BSP08 DS 54 5 0.00 0.00 0.00 15000 ---
MS7BEL06 1 21 0.00 0.00 0.00 15000 ---
MS7BSP09 51 5 0.00 0.00 0.00 15000
MS7BVA01 22 93 0.00 0.00 0.00 14000 ---
MSIBSP10 US 58 5 0.00 0.00 0.00 15000 ----- -----
MSTBSPI0 DS 58 5 0.00 0.00 0.00 15000
NSTBVA02 22 93 0.00 0.00 0.00 14000

==->Grouped by Line: 077-18'-MS-01B, No Sorting,

MS!BSP14 52 5 0.00 0.00 0.00 15000 ---
MSIBEL09 2 5 0.00 0.00 0.00 15000 --- -
MSIBSP15 52 5 0.00 0.00 0.00 15000.
MSIBSP16 9 5 0.00 0.00 0.00 15000 ---
M S I B E L 1 0 2 5 0 . 0 0 0 . 0 0 0 . 0 0 1 5 0 0 0 . . . . .. . .
MSIBSP17 52 5 0-00 0.00 0.00 15000 --- -
MSIBSP18 9 5 0.00 0.00 0.00 15000 I---
MASIBEL11 2 5 0.00 0.00 0.00 15000 ........
MSIBSP19 US 52 5 0.00 0.00 . 0.00 15000 ........
M S IB S P1 9 D S 52 5 0 .00 0 .00 0 .00 1 500 0 . ...... .
MSIBTEO1(U/S) 15 21 0.00 0.00 0.00 15000 -----....--
MSIBTEO1(D/S) 15 21 0.00 0.00 0.00 15000 --- -
MSIBSP19A 65 5 0.00 0.00 0.00 15000
MSIBVA03 20 93 0.00 0.00 0.00 14000MSIBVA04 22 93 0.00 0.00 0.00 14000 ----......--

MSIBSP20 58 5 0.00 0.00 0.00 15000
YiS IB EL1 2. 2 5 0 .00 0 .00 0 .00 1 5000 . ... .. . .
MSBSP21 US 52 5 0.00 0.00 0.00 15000 3--MSIBSP21 DS 52 5 0.00 0.00 0.00 15000 ---
MSIBEL13 1 5 0.00 0.00 0.00 15000 ---
MSIBSP22 US 51 5 0.00 0.00 0.00 15000 ........
MSIBSP22 0S 51 5 0.00 0.00 0.00 15000 ---MS1BSP22 US 51 5 0.00 0.00 0.00 15000 ...... I
MSIBEL14 1 5 0.00 0.00 0.00 15000 ---MSIBSP23 US 51 5 0.00 0.00 0.00 15000 ....
MSIBSP23 DS 51 5 0.00 0.00 0.00 15000
iNLET HP TURB 30 5 0.00 0.00 0.00 15000 ---

===>Grouped by Line: 078-18"-MS-01C, No Sorting. 3
MSICSPII Us 58 5 0.00 0.00 0.00 15000 ---
MSICSP11 DS 58 5 0.00 0.00 0.00 15000
MSICEL07 2 21 0.00 0.00 0.00 15000 ----- -
MSICSP12 US 52 5 0.00 0.00 0.00 15000 --- -
MSICSP12 DS 52 5 0.00 0.00 0.00 15000 ---
MSICELO8 2 21 0.00 0.00 0.00 15000
MSICSP13 52 5 0.00 0.00 0.00 15000 ---

===>Grouped by Line: 078-181-MS-07C, No Sorting. 3
RX NOZZLE N3C 31 5 0.00 0.00 0.00 15000 ---
14STCSP0i 61 5 0.00 0.00 0.00 15000
mSTCEL01 3 21 0.00 0.00 0.00 15000 --- ---
MsCSP02 53 5 0.00 0.00 0.00 15000
MS7CEL02 i 21 0.00 0.00 0.00 15000 I
HS7CSP03 51 5 0.00 0.00 0.00 i5000
MS7CSP04 9 5 0.00 0.00 0.00 15000
y1S7C:L03 2 21 0.00 0.00 0.00 15000
:IS7CSP05 US 52 5 0.00 0.00 0.00 15000 --- -
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MS7CEL04 2 21 0.00 0.00 0.00 15000 ---
MS7CSP06 52 5. 0.00 0.00 0.00 15000 ---
MS7CFE01 6 61 18.00 0.00 0.00 13325 ---
MS7CSP07 56 5 0.00 0.00 0.00 15000 ---
MS7CEL05 4 21 0,00 0.00 0.00 15000 - -----
Ms7csPO8 Us 54 5 0.00 0.00 0.00 15000 ---
MS7CSP08 DS 54 5 0.00 0.00 0.00 15000 ---
MSTCEL06 1 21 0.00 0.00 0.00 15000 ........
MS7CSP09 51 5 0.00 0.00 0.00 15000 _-- -----....
MS7CVA01 22 93 0.00 0.00 0.00 14000
MS7CSPl0 US 58 5 0.00 0.00 0.00 15000 ---
MS7CSP10 DS 58. 5 0.00 0.00 0.00 15000 - ----
MS7CVA02 22 93 0.00 0.00 0.00 14000 ---

-==>Grouped by Line: 079-18"-MS-O1C, No Sorting.

MS1CSP14 52 5 0.00 0.00 0.00 15000 ---
MSICEL09 2 5 0.00 0.00 0.00 15000 ---
MSlCSP15 52 5 0.00 0.00 0.00 15000 ---
MSICSPI6 9 5 0.00 0.00 0.00 15000
MSICELI0 2 5 0.00 0.00 0.00 15000 ---
MSICSP17 52 5 0.00 0.00 0.00 15000 -----
MSICSPI8 9 5 0.00 0.00 0.00 15000 ---
MSlCEL11 2 5 0.00 0.00 0.00 15000 ........
MS1CSpI9 US 52 5 0.00 0.00 0.00 15000 ---
MSlCSP19 DS 52 5 0.00 0.00 0.00 15000 ........
MSICTE01(U/S) 15 21 0.00 0.00 0.00 15000 ---
MSICTE01(D/S) 15 21 0.00 0.00 0.00 15000 ---
MSlCSP19A 65 5 0.00 0.00 0.00 15000 ---
MSlCVA03 20 93 0.00 0.00 0.00 14000 ---
MSlCVA04 22 93 0.00 0.00 0.00 14000 ---..
MSICSP20 58 5 0.00 0.00 0.00 15000 ........
MS1CEL12 2 5 0.00 0.00 0.00 15000 ---
MSICSP21 US 52 5 0.00 0.00 0.00 15000 ........
MSICSP21 DS 52 5 0.00 0.00 0.00 15000 ---
MSlBEL13 1 5 0.00 0.00 0.00 15000 ---
MSICSP22 US 51 5 0.00 0.00 0.00 15000 ---
MSlCSP22 DS 51 5 0.00 0.00 0.00 15000 ---
MSlCEL14 1 5 0.00 0.00 0.00 15000 ---
MSlCSP23 US 51 5 0.00 0.00 0.00 15000 ---
MSICSP23 DS 51 5 0.00 0.00 0.00 15000
INLET HP TURB 30 5 0.00 0.00 0.00 15000 ---

===>Grouped by Line: 080-181-MS-01D, No Sorting.

MSlDSP12 US 58 . 5 0.00 0.00 0.00 15000
MSlDSP12 DS 58 5 0.00 0.00 0.00 15000 230118 18
MSIDEL07 2 21 0.00 0.00 0.00 15000 230118 101
MSlDSP13 US 52 5 0.00 0.00 0.00 15000 ---
MSlDSP13 DS 52 5 0.00 0.00 0.00 15000 ........
MSIDEL08 2 21 0.00 0.00 0.00 15000 ---
MSlDSP14 US 52 5 0.00 0.00 0.00 15000 -------

===>Grouped by Line: 080-18*-MS-07D, No Sorting.

RX NOZZLE N3D 31 5 0.00 0.00 0.00 15000 -----
MS7DSPO1 61 5 0.00 0.00 0.00 15000 ---
MS7DEL01 3 21 0.00 0.00 0.00 15000 ........
MS7DSP02 53 5 0.00 0.00 0.00 15000
MS7DEL02 1 21 0.00 0.00 0.00 15000 ---
MS7DSP03 51 5 0.00 0.00 0.00 15000 ---
MS7DSP04 9 5 0.00 0.00 0.00 15000 ---
MS7DEL03 1 21 0.00 0.00 0.00 15000 ---
MS7DSP05 US 51 5 0.00 0.00 0.00 15000 ---
MS7DSP05 DS 51 5 0.00 0.00 0.00 15000 ---
MS7DEL04 2 21 0.00 0.00 0.00 15000 ---
MS7DSP06 52 5 0.00 0.00 0.00 15000 ---
MS7DSP07 9 5 0.00 0.00 0.00 15000
MS7DEL05 2 21 0.00 0.00 0.00 15000
MS7DSP08 52 5 0.00 0.00 0.00 15000
MS7DFE01 6 61 18.00 0.00 0.00 13325 ---
MS7DSP09 56 5 0.00 0.00 0.00 15000 ---
MS7DEL06 4 21 0.00 0.00 0.00 15000 ---
MST1DSPIO 54 5 0.00 0.00 0.00 15000 ---
MS7DVA01 22 93 0.00 0.00 0.00 14000
MS7DSP11 US 58 5 0.00 0.00 0.00 15000 ---
MS7DSP11 DS 58 5 0.00 0.00 0.00 15000
MS7DVA02' 22 93 0.00 0.00 0.00 14000

===>Grouped by Dine: 081-18"-MS-01D, No Sorting.

mSIDSPI4 DS 52 5 0.00 0.00 0.00 15000
MSIDEL09 2 5 0.00 0.00 0.00 15000 ---
MSIDSP15 52 5 0.00 0.00 0.00 15000
MS.DSl6 9 5 0.00 0.00 0.00 15000
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MS1DSPI7
MSIDSP18
MS1DELI1
MSIDSP19 US
MSlDSPl9 DS
MSIDTE0 1(U/S)
MSIDTE01 (D/S)
MSlDSP19A
MSIDVA03
MSIDVA04
MSIDSP20
MSIDEL12
MSlDSP21 US
MSIDSP21 DS
MSlDEL13
MSIDSP22 US
MSIDSP22 DS
MSIDEL14
MSlDSP23 US
MSIDSP23 DS
MSIDEL15
INLET HP TURB

52
9
2

52
52
15
1565
20
22
58

2
52
52
1

51
51
1

51
51

2
30

5
5
5
5
5

21
21

5
93
93

5
5
5
5
5
5
5
5
5
5

21
5

0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 15000
0.00 15000
0.00 15000
0.00 15000.
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 14000
0.00 14000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000
0.00 15000

I
U
U
I
I
I
I
I
I
U
I
I
I
U
I
I
I
I
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Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 16:11:25
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 15:51:16
Unit: CHEC-WORKS FAC Version 1.0F (Build 52)
DB Name: VY

+** ***** **********4**** ********** *******,****************** *

***,Wear Rate Analysis: Combined Rankings for Inspection *
* **** * **** *********** *** ************** **** *************** ****

Run Name: Main Steam 2006
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 DuLy Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 23.841

Component Predicted
Component Geometry Average Wear Rate Time to Tcrit (hrs)

Name Code (mils/year) Non-Inspected Inspected

MS7AEL01 3 4.442 153769
MS7CEL05 4 4.555 144749
MS7DFEO1 6 0.031 30037228
MS7DVA02 22 5.443 16821
MS7ASP01 61 5.343 92438
RX NOZZLE N3C 31 7.421 7710
RX NOZZLE N3A 31 7.421 7710
RX NOZZLE N3B 31 7.421 7710
RX NOZZLE N3D 31 7.421 7710 -
MS7BVA01 22 5.443 16821
MS7BVA02 22 5.443 16821
MS7CVA02 22 5.443 16821
MS7CVA01 22 5.443 16821 -
MS7AVA01 22 5.443 16821
MS17DVA01 22 5.443 16821
MS7AVA02 22 5.443 16821
MS7CSP01 61 5.343 92438
MSlDVA04 22 4.759 60263
MS7BSP01 61 5.343 92438
MSlCVA04 22 4.759 60263
MSlBVA04 22 4.759 60263 ------
MS7DSP01 61 5.343 92438
MSlAVA04 22 4.759 60263
MS7DSP10 54 4.749 130227
MSlBVA03 20 3.712 122646
MS7CSP08 US 54 4.749 130227
MSIAVA03 20 3.712 122646
MS7ASP10 54 4.749 130227
MSIDVA03 20 3.712 122646
MS7BSP08 DS 54 4.749 130227
MSICVA03 20 3.712 122646 ------
MS7CSP08 DS 54 4.749 130227
MS7BSP08 US 54 4.749 130227
MS7CEL03 2 4.555 144749

.MS7BEL04 2 4.555 144749 ------
MS1AEL08 2 4.555 144749
MSIBEL08 2 4.555 144749
NS7CEL04 2 4.555 144749
MSlDEL08 2 4.555 144749
MS7AEL06 4 4.555 287886
MSIBEL07 2 4.555 144749
MS7DEL06 4 4.555 144749
MS7AEL05 2 4.555 144749
MSICEL08 2 4.555 144749
MSlCEL07 2 4.555 144749
MS7AEL04 2 4.555 144749
MS7BEL03 2 4.555 144749
MS7DEL05 2 4.555 144749
MSiDEL07 2 4.555 403549
MS7DEL04 2 4.555 144749 ------
MS7BEL05 4 4.555 144749
MS1AELO7 2 4.555 144749
MS7CEL0I 3 4.442 153769
MS7DEL01 3 4.442 153769
MS7BEL01 3 4.442 153769
INLET HP TURB 30 4.327 185233
INLET HP TURB 30 4.327 185233
INLET HP TURB 30 4.327 185233 ------
MS7BEL02 1 4.188 175822
INLET HP TURB 30 4.327 185233
MS7AEL02 1 4.188 175822
MS7CEL02 1 4.188 175822
MS7DEL02 1 4.188 175822
MSIAEL15 2 3.983 2:9306
MS1DELI5 2 3.983 219306
MS7BEL06 1 3.901 204277
MSTCEL06 1 3.901 204277
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I
MS7AEL03 1 3.901 204277 -

MSiBTE01U/S) 3.711 225488
MSIATE01(U/S) 15 3.711 225488
MSICTE01(U/S) 15 3.711 225488
MSIDTEO!(U/S) 15 3.711 225488
MS7CSP02 53 3.710 225517
MS7BSP02 53 3.710 225517
MS7DSP02 53 3.710 225517
MS7ASP02 53 3.710 225517

MSlCSP19A 65 3.661 231432
MSIASP19A 65 3.661 231432
MSIBSP19A 65 3.661 231432 -

MSIDSP19A 65 3.661 231432
MSIBEL09 2 3.547 245599
MSIBEL10 2 3.547 245599
MSlCEL09 2 3.547 245599
MSlAEL11 2 3.547 245599
MSIAELI0 2 3.547 245599 I
MSlCEL10 2 3.547 245599
MSICELII 2 3.547 245599
MSIBEL11 2 3.547 245599
MSIDELIO 2 3.547 245599
MSIDEL11 2 3.547 245599 U
MSIAEL09 2 3.547 245599
MSIDEL09 2 3.547 245599
MSICTE01(D/S) 15 3.266 284860
MS1ATE01(D/S) 15 3.266 284860
MSIBTE01(D/S) 15 3.266 284860
MSIDTE01(D/S) 15 3.266 284860
MSIBSP15 52 3.092 312606

MSIBEL12 2 3.102 341346
MS7BSP06 52 3.092 312606
MSICEL12 2 3.102 341346
MS7CSP06 52 3.092 312606
MSIDEL12 2 3.102 341346

MS7ASP06 52 3.092 312606
MSIAEL12 2 3.102 341346
MS7DSP06 52 3.092 312606
MSIASP13 DS 52 3.092 312606 I
MS7DSP08 52 3.092 312606
MS7ASP08 52 3.092 312606
MSIASP14 US 52 3092 312606
MS1BSP12 DS 52 3.092 312606
MSiBSP12 US 52 3.092 312606 I
MSICSP15 52 3.092 312606
MSlASP14 DS 52 3.092 312606
MSlCSP13 52 3.092 312606
MSlBSP17 52 3.092 312606
MSICSP12 DS 52 3.092 312606
MSIBSPI9 DS 52 3.092 312606
MS7BSP05 DS 52 3.092 312606
MSICSP17 52 3.092 312606
MS7CSP05 DS 52 3.092 312606
MS1ASP17 52 3.092 312606
MSlCSP12 US 52 3.092 312606
MSIDSP15 52 3,092 312606
MS7BSP05 US 52 3.092 312606
MSIDSP14 US 52 3.092 312606
MSlDSP17 52 3.092 312606
MSlCSP19 DS 52 3.092 312606 I
MS1ASP19 US 52 3.092 312606
MSlASP19 DS 52 3.092 312606
MS7CSPO5 US 52 3.092 312606
MSIDSP13 DS 52 3.092 312606
MSIASP13 US 52 3.092 312606 I
NISiASP15 52 3.092 312606
NSIBSP13 52 3.092 312606
MS1DSP19 DS 52 3.092 312606
MSICSP!4 52 3.092 312606
YISIBSP19 US 52 3.092 312606
MSIDSP13 US 52 3.092 312606
MSiCSP19 us 52 3.092 312606
MSiDSP14 DS 52 3.092 312606
MSIDSP39 us 52 3.092 312606
MSlBSP14 52 3.092 312606
MS7CSP03 51 2.721 383883
MS7DSP05 US 51 2.721 383883

MS7ASP05 US 51 2.771 383883
MS7BSP03 51 2.721 383883
MS7ASP05 DS 51 2.721 383883
MS7DS?03 51 2.721 383883
MSgBSp09 5i 2.721 383883

MS7CSP09 51 2.72! 383883
MS7DSP05 DS 51 2.721 383883
MS7ASP03 51 2.721 383883
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MS1DSP12 DS. 58 2.177 416019
MSIDsP21 DS 52 2.704 422431
IMSiBSP21 US; 52 2.704 4224314S1ASP21 OS 52 2.704 422431
MS1CSP21 DS 52 2.704 422431
MSIDSP21 US 52 2.704 422431 -
MSICSP21 US 52 2.704 422431.
MS1ASP21 US 52 2.704 422431
MSIBEL13 1 2.677 428784
MSlAEL13 1 2.677 428784 -
MSlDEL14 1 2 2.677 428784
MSDEL13 1 2.677 428784
MSlDEL13 1 2.677 428784
MSIBEL14 1 2.677 428784
MSlCEL14 1 2.677 428784
MSlAEL14 1 2.677 428784
MSI1BSP22 US 51 2.380 508685
MSIBSP23 US 51 2.380 508685
MS7ASP209 56 2.139 473077
MS1ASP22 05 51 2.380 5086-85
MSIASP22 uS 51 2.380 508685
MSlCSP22 US 51 2.380 508685
MSlCSP22 US 51 2.380 508685
Ms1DSP23 us 51 2.380 508685
MSlCSP22 DS 51 2.380 508685
MSIDSP22 DS 51 2.380 508685
MSlCSP23 DS 51 2.380 508685
MSIBSP23 US 51 2.380 508685
MSlCSP23 US 51 2.380 508685
MSIDSP23 US 51 2.380 508685
MSlASP23 US 51 2.380 508685
MSlBSP22 US 51 2.380 508685
MSIASPI2 DS 58 2.177 532305
MS7CSP12 US 58 2.177 532305
MS7ASPII D5S 58 2.177 532305
MS7BSP10 US 58 2.177 532305
MS7ASP10 US 58 2.177 532305
MSIBSP1I US 58 2.177 532305
MSICSPI1us 58 2.177 532305
MS7DSP1I Us 58 2.177 532305
MS7CSP1I DS 58 .2.177 532305
14S1CSP1 US 58 2.177 532305
MS7BSPI US 58 2.177 532305
MS1ASP2 DS *58 2.177 532305
MS7DSP1I US 58 2.177 532305
MS1BSPI11DS 58 2.177 532305
MSIDSPI2 US 58 2.177 532305
MS7CSP17 U 56 2.139 545399 -
MS7DSP09 56 2.139 545399
MS7BSP07 56 2.139 545399
MS1DSP20 58 1.904 688291
MSIASP20 58 1.904 688291 -
MSlBSP20 58 1.904 688291
MSICSP20 ý 58 1.904 688291
MSICSP26 9 1.432 918655
MS7DSP07 9 1.432 918655
MS1BSPI6 9 1.432 918655
MSlCSP18 9 1.432 918655
MSIDSPI6 9 1.432 918655 -
MS7ASP04 9 1.432 91865S- -
MS7CSP04 9 1.432 918655 -
MSIDSP18 9 1.432 918655
MSlASP16 9 1.432 918655
MS7ASP07 9 1.432 918655
MS7DSP04 9 1.432 918655
MSIASP18 9 1.432 918655
MS7BSPO4 . 9 1.432 918655 -
MSIBSPI8 9 1.432 918655 -
MSIASP23 05 9 1.174 1246356
MS7AFE01 D 6 0.031 30037228
M4S7CFE01 6 0.031 30037228
MS7BFE01 6 0.031 30037228
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Company: Vermont Yankee Nuclear Power Corporation Report Date: 13-SEP-2006 Time: 16:11:16
Plant: Vermont Yankee Analysis Date: 13-SEP-2006 Time: 15:51:16 I
unit: CHECJORKS FAC Version 1.OF (Build 52)DB Name: VYf

* Wear Rate Analysis: Thickness/Service Time Report *
*****4*** ** *4*4*** * 44*4*4*4****************4** *4*4*********4***

Run Name: Main Steam 2006
Ending Period: CYCLE 25
Total Plant Operating Hours: 241618 Duty Factor (Global): 1.000
WRA Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 23.841

Component Predicted[l] Component Actual
Component Thickness (in) Time to Tcrit (hrs) Service TimeName Init. Prd.(1) Thoop Tcrit Non-Inspected Inspected (hrs(

===>Grouped by Line: 074-18"-MS-O1A, No Sorting.

MSlASP12 US 0.938 0.878 0.726 0.726 532305 241618
MS1ASPI2 DS 0.938 0.878 0.726 0.726 532305 241618 -

MSIAEL07 0.938 0.812 0.726 0.726 144749 241618
MSIASPl3 US 0.938 0.853 0.726 0.726 312606 241618
MSIASPl3 DS 0.938 0.853 0.726 0.726 312606 241618
MSlAEL08 0.938 0.812 0.726 0.726 144749 241618
MSlASP14 US 0.938 0.853 0.726 0.726 312606 241618 I

-==>Grouped by Line: 074-18*-MS-07A, No Sorting.

RX NOZZLE N3A 0.938 0.733 0.726 0.726 7710 -- 241618

MS7ASP01 0.938 0.791 0.726 0.726 92438 241618
MS7AEL01 0.938 0.815 0.726 0.726 153769 241618
MS7ASP02 0.938 0.836 0.726 0.726 225517 241618

MS7AEL02 0.938 0.822 0.726 0.726 175822 241618
MS7ASP03 0.938 0.863 0.726 0.726 383883 241618
MS7ASP04 0.938 0.899 0.726 0.726 918655 241618
MS7AEL03 0.938 0.830 0.726 0.726 204277 241618
MS7ASP05 US 0.938 0.863 0.726 0.726 383883 241618.
MS7ASP05 DS 0.938 0.863 0.726 0.726 383883 241618
MS7AEL04 0.938 0.812 0.726 0.726 144749 241618
MS7ASP06 0.938 0.853 0.726 0.726 312606 241618
MS7ASP07 0.938 0.899 0.726 0.726 918655 241618
MS7AEL05 0.938 0.812 0.726 0.726 144749 241618
MS7ASP08 0.938 0.853 0.726 0.726 312606 241618
MS7AFE01 0.938 0.937 0.814 0.814 30037228 241618
MS7ASP09 0.938 0.859 0.726 0.726 473077 241618
MS7AEL06 0.938 0.898 0.726 0.726 287886 241618 I
MS7ASP10 0.938 0.807 0.726 0.726 130227 241618
MS7AVA01 0.938 0.788 0,776 0.776 16821 241618
MS7ASP1I US 0.938 0.878 0.726 0.726 532305 241618
MS7ASPIl DS 0.938 0.878* 0.726 0.726 532305 241618
MS7AVA02 0.938 0.788 0.776 0.776 16821 241618

===>Grouped by Line: 075-18"-MS-01A, No Sorting.

MSlASP14 DS 0.938 0.853 0.726 0.726 312606 241618
MSIAEL09 0.938 0.840 0.726 0.726 245599 241618
MS1ASP15 0.938 0.853 0.726 0.726 312606 241618
MSlASP16 0.938 0.899 0.726 0.726 918655 241618
MSIAEL10 0.938 0.840 0.726 0.726 245599 241618
MSIASP17 0.938 0.853 0.726 0.726 312606 24.618
MSIASP18 0.938 0.899 0.726 0.726 918655 241618
MSlAEL1I 0.938 0.840 0.726 0.726 245599 241618 I
MSIASP19 US 0.938 0.853 0.726 0.726 312606 241618
MSlASPl9 DS 0.938 0.853 0.726 0.726 312606 241618
MSIATE01(U'iS) 0.938 0.836 .0.726 0.726 225488 241618
MSIATE01(DS) 0.938 0.848 0.726 0.726 284860 241618
MSlASP19A 0.938 0.837 0.726. 0.726 231432 241618 I
MSlAVA03 0.938 0.836 0.776 0.776 122646 241618MS1AVA04 1.031 0.900 0.862 0.862 60263 241618
MSIASP20 1.031 0.978 0.806 0.806 688291 241618
MSIAEL12 1.031 0.945 0.806 0.806 341346 241618
MSIASP21 US 1.031 0.956 0.806 0.806 422431 241618
MSIASP2! DS 1.031 0.956 0.806 0.806 422431 241618
NSIAELI3 1.031 0.957 0.806 0.806 428784 241618
MSIASP22 US 1.031 0.965 0.806 0.806 508685 241618
NS1ASP22 05 1.031 0.965 0.806 0.806 508685 241618
ZISIAELI4 1.031 0.957 0.806 0.806 428784 ------ 241618MSIASP23 US 1.031 0.965 0.806 0.806 508685 ... 241618
NS1ASP23 OS 1.031 0.999 0.806 0.306 1246356 241618

MSIAELI5 1.031 0.921 0.806 0.806 219306 241618
INLET HP TURB 1.031 0.912 0.806 0.806 185233 241618
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MSIBSPI1 us 0.938 0.878 0.726 0.726 532305 241618
MS!BSPi1?DS 0.938 0.878 0.726 0.726 532305 241618
MSIBEL07" 0.938 0.812 0.726 0.726 144749 241618
MSIBSP12 US 0.938 0.853 0.726 0.726 312606 241618
MS1BSP12 DS 0.938 0.853 0.726 0.726 312606 241618
MSIBEL08 0.938 0.812 0.726 0.726 144749 241618
MSISP13 0.938 0.853 0.726 0.726 312606 241618

===>Grouped by Line: 076-18"-MS-07B, No Sorting.

RX NOZZLE N3B 0.938 0.733 0.726 0.726 7710 241618
MS7BSP01 0.938 0.791 0.726 0.726 92438 241618
MS7BEL01 0.938 0.815 0.726 0.726 153769 241618
MS7BSP02 0.938 0.836 0.726 0.726 225517 241618
MS713EL02 0.938 0.822 0.726 0.726 175822 241618
MS7BSP03 0.938 0.863" 0.726 0.726 383883 241618
MS7BSP04 0.938 0.899 0.726 0.726 918655 241618
MS7BEL03 0.938 0.812 0.726 0.726 144749 241618
MS7BSP05 US 0.938 0.853 0.726 0.726, 312606 241618
MS7BSP05 DS 0.938 0.853 0M726 0.726 312606 241618
MS79EL04 0.938 0.812 0'.726 0.726 144749 ------- 241618
MS7BSP06 0.938 0.853 0.726 0.726 312606 241618
MS7BFEO1 0.938 0.937 0.814 0.814 30037228 241618
MS7aSPO7' 0.938 0.879 0.726 0.726 545399 241618
MS79EL05 0.938 0.812 0.726 0.726 144749 241618
MS7HSP08 US 0.938 0.807 0.726 0.726 130227 241618
MS79SP08 DS 0.938 0.807 0.726 0.726 130227 241618
MS7BEL06 0.938 0.830 0.726 0.726 204277 241618
MS7BSP09 0.938 0.863 0.726 0.726 383883 241618
MS7BVA01 0.938 0.788 0.776 0.776 16821 241618
MS7BSPIO US 0.938 0.878 0.726 0.726 532305 241618
MS7BSPI0 DS 0.938 0.878 0.726 0.726 532305 241618
MS7BVA02 0.938 0.788 0.776 0.776 16821 241618

===>Grouped by Line: 077-18"-MS-01B, No Sorting.

MSIBSP14 0.938 0.853 0.726 0.726' 312606 241618
MS!BEL09 0.938 0.840 0.726 0.726 245599 241618
MSIBSPI5 0.938 0.853. 0.726 0.726 312606 241618
MSIBSP16 0.938 0.899 0.726 0.726 918655 241618
MSIBELI0 0.938 0.840 0,726 0.726 245599 241618
MSIBSP17 0.938 0.853 0.726 0.726 312606- ------ 241618
MSIBSP18 0.938 0.899 0.726 0.726 918655 241618
MSIBEL11 0.938 0.840 0.726 0.726 245599 241618
MSIBSP19 us 0.938 0.853 0.726 0.726 312606 241618
MS1BSP19 DS 0.938 0.853 0.726 0.726 312606 241618
MS1BTEO1(U/S) 0.938 0.836 0.726 0.726 225488 241618
MSIBTEO1(D/S) 0.938 0.848 0.726 0.726 284860 241618
MSIBSP19A 0.938 0.837 0.726 0.726 231432 241618
MS1BVA03 0.938 0.836 0.776 0.776 122646 241618
MS1BVA04 1.031 0.900 0.862 0.862 60263 241618
MSIBSP20 1.031 0.978 0.806 0.806 688291 241618
MSIBEL12 1.031 0.945 0.806 0.806 341346 241618
MSISP21 US 1.031 0.956 0.806 0.806 422431 241618
MS13SP21 DS 1.031 0.956 0.806 0.806 422431 241618
MSlBEL13 1.031 0.957 0.806 0.806 428784 241618
MS1SP22 US 1.031 0.965 0.806 0.806 508685 241618
MS13SP22 DS .1.031 0.965 0.806 0.806 508685 241618
MSlBEL14 . 1.031 0.957 0.806 0.806 . 428784 - - 241618
MSIBSP23 uS 1.031 0.965 0.806 0.806 508685 241618
MSISP231 DS 1.031 0.965 0.806 0.806 508685 ------ 241618
INLET HP TURB 1.031 0.912 0.806 0.806 185233 241618

===>Grouped by Line: 078-18"-MS-01C, No Sorting.

MSICSP11 Us; 0.938 0.878 0.726 0.726 532305 241618
MSICSP11 DS 0.938 0.878 0,.726 0.726 532305 241618
MSICEL07 0.938 0.812 0.726 0.726 14 144749 241618
MSiCSP12 us 0.938 0.853 0.726 0.726 312606 241618
MSICSP12 DS 0.938 0.853 0'.726 0.726 312606 241618
XSiCEL08 0.938 0.812 0.726 0.726 144749 241618
MS1CSP13 0.938 0.853 0.726 0.726 312606 241618

-==>Grouped by Line: 078-18*-MS-07C, No Sorting.

RX NOZZLE N3C 0.938 0.733 0.726 0.726 7710 241618
YS'CSP01 0.938 0.791 0.726 0.726 92438 241618
HSs7CEL01 0.938 0.815 0.726 0.726 153769 241618
MSTCSP02 0.938 0.836 0.726 0.726 225517 241618
MS7CEL02 0.938 0.822 0.726 0.726 175822 - 241618
MS7CSP03 0.938 0.863 0.726 0.726 383883 241618
MS7CSP04 0.938 0.S99 0.726 0.726 918655 241618
MS7CEL03 0.938 0.812 0.726. 0.726 144749 - 241618
MS7CSP05 us. 0.938 0.853 0.726 0.726 312606 ------ 241618
,.C-*- AcflC .-. A 1110 n OCl A 1nc li llcn .,.1clo



i
MS7CEL04 0.938 0.812 0.726 0.726 144749 241618
MS7CSP06 0.938 0.853 0.726 0.726 312606 241618
MS7CFEO1 0.938 0.937 0.814 0.814 30037228 241618
MS7CSP07 0.938 0.879 0.726 0.726 545399 241618
MS7CEL05 0.938 0.812 0.726 0.726 144749 - 241618
MS7CSP08 us 0.938 0.807 0.726 0.726 130227 241618.
MS7CSP08 DS 0.938 0.807 0.726 0.726 130227 241618
MS7CEL06 0.938 0.830 0.726 0.726 204277 241618
MS7CSP09 0.938 0.863 0.726 0.726 383883 241618
MS7CVA01 0.938 0.788 0.776 0.776 16821 241618
MSICSP10 us 0.938 0.878 0.726 0.726 532305 241618
MS7CSP10 DS 0.938 0.878 0.726 0.726 532305 241618
MS7CVA02 0.938 0.788 0.776 0.776 16821 .241618

===>Grouped by Line: 079-18"-MS-O1C, No Sorting.

MS!CSP14 0.938 0.853 0.726 0.726 312606 241618
MSICEL09 0.938 0.840 0.726 0.726 245599 241618 I
MS1CSPI5 0.938 0.853 0.726 0.726 312606 241618
MS1CSPI6 0.938 0.899 0.726 0.726 918655 - 241618
MSlCEL10 0.938 0.840 0.726 0.726 245599 241618
MSICSP17 0.938 0.853 0.726 0.726 312606 241618
mS1csP18 0.938 0.899 0.726 0.726 918655 241618 I
MS1CEL11 0.938 0.840 0.726 0.726 245599 241618
MSICSP19 Us 0.938 0.853 0.726 0.726 312606 241618
MSICSP19 DS 0.938 0.853 0.726 0.726 312606 241618
MSICTE01(U/S) 0.938 0.836 0.726 0.726 225488 241618
MS1CTEO1(D/S) 0.938 0.848 0.726 0.726 284860 241618
MSlCSP19A 0.938 0.837 0.726 0.726 231432 241618
MSlCVA03 0.938 0.836 0.776 0.776 122646 241618
MSlCVA04 1.031 0.900 0.862 0.862 60263 241618
MSlCSP20 1.031 0.978 0.806 0.806 688291 241618
MSlCEL12 1.031 0.945 0.806 0.806 341346 241618
MSlCSP21 US 1.031 0.956 0.806 0.806 422431 241618
MS1CSP21 DS 1.031 0.956 0.806 0.806 422431 241618

MSIBEL13 1.031 0.957 0.806 0.806 428784 241618
MS!CSP22 US 1.031 0.965 0.806 0.806 508685 241618
MSlCSP22 DS 1.031 0.965 0.806 0.806 508685 241618
MSlCEL14 1.031 0.957 0.806 0.806 428784 241618
MSICSP23 US 1.031 0.965 0.806 0.806 508685 ------ 241618
MSlCSP23 DS 1.031 0.965 0.806 0.806 508685 - - 241618
INLET HP TURB 1.031 0.912 0.806 0.806 185233 241618

===>Grouped by Line: 080-18"-MS-01D, No Sorting. 3
MSlDSP12 US 0.938 0.878 0.726 0.726 532305 241618
MSIDSP12 DS 0.938 0.845 0.726 0.726 416019 241618
MSlDEL07 0.938 0.967 0.726 0.726 403549 241618.
MSlDSP13 US 0.938 0.853 0.726 0.726 312606 241618
MSIDSP13 DS 0.938 0.853 0.726 0.726 312606 241618
MS1DEL08 0.938 0.812 0.726 0.726 144749 241618
MSIDSP14 US 0.938 0.853 0.726 0.726 312606 241618

===>Grouped by Line: 080-18-MS-07D, No-Sorting. 3
RX NOZZLE N3D 0.938 0.733 0.726 0.726 7710 241618
MS7DSP01 0.938 0.791 0.726 0.726 92438 241618
MS7DEL01 0.938 0.815 0.726 0.726 153769 241618
MS7DSP02 0.938 0.836 0.726 0.726 225517 241618
MS7DEL02 0.938 0.822 0.726 0.726 175822 ------ 241618
M57DSP03 0.938 0.863 0.726 0.726 383883 241618
MS7DSP04 0.938 0.899 0.726 0.726 918655 241618
MS7DEL03 0.938 0.830 0.726 0.726 204277 241618
MS7DSP us 0.938 0.863 0.726 0.726 383883 -- -241618
MS7DSP05 DS 0.938 0.863 0.726 0.726 383883 241618 I
MS7DEL04 0.938 0.812 0.726 0.726 144749 241618
MS7DSP06 0.938 0.853 0.726 0.726 312606 241618
MS7DSP07 0.938 0.899 0.726 0.726 918655 241618
MS7DEL05 0.938 0.812 0.726 0.726 144749 241618
MS7DSP08 0.938 0.853 0.726 0.726 312606 241618 I
MS7DFE01 0.938 0.937 0.814 0.814 30037228 241618
MS7DSP09 0.938 0.879 0.726 0.726 545399 241618
MS7MEL06 0.938 0.812 0.726 0.726 144749 241618
MS7DSPI0 0.938 0.807 0.726 0.726 130227 241618
M,7DVA0. 0.938 0.788 0.776 0.776 16821 - 241618
MS7DSPlt US 0.938 0.878 0.726 0.726 532305 241618
MS7DS?Il DS 0.938 0.878 0.726 0.726 532305 241618

MS7D•.A02 0.938 0.788 0.776 0.776 16821 ------ 241618

===>Groilped by Line: 081-18-MS-01D, No Sorting.

MSIDSPi4 DS 0.938 0.853 0.726 0.726 312606 241618
MS1DEL09 0.938 0.840 0.726 0.726 245599 - 24.618
MSIDSP15 0.938 0.853 0.726 0.726 312606 241618
;,MSIDS?16 0.938 0.899 0.'726 0.726 918655 241618

11 0)0fO A 04A n _1)4 A '1' AA A -- ' iCi I



MS1DSP17
MS!DSPI8
MSIDELl1
MSIDSP19gUS

-MSIDSP19 DS
MSlDTE01 (U/S)
MSDTE01I(D/S)
MSIDSP19A
MSIDVA03.

:MSIDVA04
MSIDSP20
MSIDEL12
MSIDSP21 US

• MS1DSP21 DS
MSIDEL13
MSIDSP22 *US "
MS1DSP22 DS
MSIDELI4
MSlDSP23 US

-MSlDSP23 DS'
MSIDEL15
INLET HP TURB

0.938
0.938
0.938
0.938
0:.938'
0..938
0.938
0.938
0.938
1.031.
1.031
1:.031
f.031
1.031
1.031
1.031
.031
1.031
1.031
1.031
1.031

*1.031

0.853
0.899
0*840
0.853
0.853
0.836.
0.848

:0. 837

0.836
0.900
0.978
0.945
0.956

.0.956
01.957
0.965
0.965
0.957

.0.965
0.965
0.921
0.912

0.726 .0.726
0.726 0.726
0.726: 0,726
0.726 0.726
0.726 0.726
0.726,,.0.726
0.726 0.726
0.726 .0.726
0.776 0.776
0.862 0.862
0.,806 0.806
0.806 0.806
0.806 0.806
0.806 0.806
0.806: 0.806

.0.806f 0.806ý
0.806 0.806
0.806, 0.806
0.806 .0.806
0.806 0'806
0.806 0.806
0.806 0.806

312606
918655
245599
312606
312606
225488
284860
231432
1'.;i22646.

60263
688291
34•1346
422431
422431
428784
508685
508685
428784
508685
508685
219306
185233

241618
241618
241618
241618
241618
241618
:241618
241618
241618
241618
241618
241618
241618
241618,
241618
241618
241618
241618
241618
241618
241618
241618

Note:, ::, .. ..(1] Predictions are based on last Tmeas to analysis.,ending period.

I
I
I
I I1W
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, ;rYan',Pee Nuclear Power Corporation Report. Date: 28-SEP-2006 Time: 08:32:16
x (t,,n,: Vcsor:H t Yankee Airalysis Date: 28-SEP-2006 Time: 08:2-9:41

" j, : 1:7-VVCHECEJORKS FAC version 1.0F (Bui'ld 52)

.................................................... ........

Ra- ((Ate Analysis: Combined Summary Report
................................................................

rndl,'~j (...ti,'d: .. CL, . 2±.

1ra Pi;,i .Ip ,r (at.0 Hours: 241616 Duty Factor (Global): 1.000
'-A ,tu O',1 J, it: I grinre NFA Exclude Measure Wear: No
Ll;:,: Cox re-. ,.. Factor: CO u

Average Current Component Predictrl1 Total Lifetime In-Service Cmp. In-Service Cap. Timeir)
Cpe. aler Rate Wear Rate -------- Thickness (in) -------- Time to Tcrit (hrs) Wear (ails) Wear (mils) TweasMethod, Time Last

1.-h-2 Code (milslyear) (mil-/year) Init. Prd. (1] Thoop Tcrit Non -rnsp. Insp. Prd. (2) Meas. Prd.(21 Mleas. (in) (4) [3] (brs) (4) Inspected

-"t.-.urc[p-d uy Line: Gf6-201-C-.7, No Sorting.

vUAT1, •7"i4CW2LE

C-.SPO

C D7 .. " '.' 75 ',L
Cf;' .1; 1,02

.02",SIC4

2t, -VPu
*:CJYELOH

tCDZ . SFC4

.02 'ý[±.:D ' EIX. 1.

CDU:'*_. 5•6"
T'- h ' L 1.,

!;ILET NOZZLE

E-4. A .
.3

5-a

54

4

4
54

.3

-iiA :

7.134
5.8813
4,202
6.219
51.3718
6. 219
4. 202
1. 88A
6.219
4.2;02
5. 546

4 . "02

6. 219
4 .2021
6.219

6.19
5.3718
5.2-19
4. 2 02
5. 546

6 ý "124 "Iu

5.1P3
5 .46

6.571
4. 466
3.190
4.721
4.093
4.721
3. 193

1.433
4. 721
3. 190
4.211
4.4.6
3.190
4.71211
3 .190
4 .721

4 .,a83

3. 190
4 ."11
4.721
4.466
5. 104

0.812
0.594
0.594
0. 594
0.594
0.594
0.594
0.594
0.594
0. 594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594

0.812
0. 594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594

0.727
0.432
0.478
0.422
0.446
0.422
0.478
0.542
0.422
0.4178
0.441
0.432
0.478
0.422
0.478
0.422
0.422
0.446
0.422
0.478
0.441
0.639
0.713
0.518

0.727
0.469
0. 422
0.422
0.446
0.542
0.422
0.422
0.446
0.422
0.478
'.422

0.478
0.422
0.478
0.441
0.422
0.432
0.518

0.394
0.394
0.394
0.394
0.394
0.394
0.394
0. 394
0.394
0.394
0.394
0.394
0. 394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394

0,394
0.394
0.394
0.394
0.394
0.394
0. 394
0:394
0.394
0.394
0. 394
0.394
0.394
0.394
0.394
0.394
0.394
0,394
0,394

0.394
0 .294
0.394
0.394
0.354
0.394
0.394
0.394
0.3 94
0.394
0.394
0.394
0.394
0.394
0.394
0'.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394

0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0.394
0. 394
0,394

444354
74624

231778
53381

111457
53387

231778
906060
53387

231778
98435
74624

2311;8
53387

231778

53367
111457
53287

2317,8
98435

213519

455148
627208

144.5
136.7

140.0
141.0

144.5
136.7

140.0

141.0

0.812
0.594
0.594
0.594
0.594
0.594
0.594
0.554
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0. 594
0.594
0.594
0.666
0.739
0.594

0.812
0.594
0.594
0.594
0.594
0.594
9.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0.594
0. 594
0.594
0.594
0.594

GW
GW

13'270
0
U

0

0
0
0
0
0
00
G

0

0
0
0

195618
195618
125911

1372-70

0
0
0
0
0
0
0
0
0
0
0
0
0
0

:25911

1-25619
195618

K

-=-7Ga'vuped. t' Line: 023-26"-C-28, No Sortxng.

OUL'I' JJL E4-I .

.,1 -_ iA E L

(. 3 . a'. PEu~q

lTD2 &EL03J

,1 F 1. ', FU,
IN'LTEELO7

CDL "((L Jl•!

.ji:.2eEt. 1 0
.NLET. N':,CCLE E. 3-lIb

3.1
64

4
4

9

54

5252

4

20

7.134
4 .538

6.219
5. 37R
1.3888
6.219

6.219
6.2119

4.202
6.219
4.202

5.546.
6.319
5."83
S .746

6.571
3.445
4.121
4.121
4.083
i.4 3

4.721
4 ,7'12
4 093

1 7 1.
4.7•21

,j 7 1,3

34103

,.721
3.1904.721

3.190

4.211
4.721
4.466
5.104

444354
191034

53387
53387

90s060

53387

23111B9 ----53387 --

23 17TI -- --533 87 .. ..
53187BI

98435 ------
53387

74624
213519

!!I Predi cti.ns aze based on last Tmeas to analysis ending period.
I Pvredictior, asi Eor the Lime of last inspection (last known meas. wear).

;I .. j - ,,azs is miaaiwus thickness from Band, Blanket or Area Method of greatest wear. rr",
FT - Thos is component minimum thickness.-
fl = nlis is Tirit - predicted wear.
U- Tmeas its user specifi,-d.
If cc mea•ss as been determined from measured data, then Tmeas = Tinit and Time = current component installation time.
I'measis used to determine Predicted Thickness and Component Predicted Tiiae to Tcrit.



.vipany: ','rsszrt YanKes Nluclear Power Corporation Report Date: 26-SEP-2006 Time: 08:32:11
'ia:t: Vermcat YanKee Analysis Date: 28-SEP-2006 Time: 08:29:41

flui r: CHECWORKS FAC Version 1.0F (Build 52)
Pb Nas,: VY

Wear Rate Analysis: Wear Predictions Report

'Lutj "J-:::: Cc-zd200s E4 tO E3
£rncing F-e. 11-d: -YtL.S -'S
't-tal P 5 ,,r -,gereting Hours: Ž4L618 Duty Factor (Global): 1.000
.- •A Data Opt ot,: lg;,ure NFA Exclude Measure Wear: No
L-i --' Corr:ctio)n Qart: 0.600

a .mpne, t
(lame

Total Lifetime In-Service Cmp. In-Service Cap. In-Service Cmp. Incremental Time(hrs)
Wear (wals) Wear (mils) TmeasMethod, Time Thickness(mils)(4) Wear(mils)[51 Last

lcd.!l Meas, rrd.(l] Meas. (in)[3] [2] (hrs)[3j Tp Tm PRWFAR Inspected
------- .- --------- .- .- ------------- -------------------------------------------------------------

- r='+-couped by Line: Nol-20"-C-2, Mu Sorting.

,DZT EL12
CDL YELL,

144.5 140.0 144.5
136.7 141.0 136.7

140.0 0.666 ow 195618
141.0 0.739 GW 195618

449.5 666.0 27.0 195618
457.3 739.0 25.5 195618

-- '.Crcupd Do Lin;: 033-20'-C-28, No Sorting.

SPredi,-'tiurs ake for the time of last inspection (last known meas. wear).
T1" - laces AL siintum thickness from Band, Blanket or Area Method of greatest wear.

N 'r 'a eas is component minimum thickness,
rAV = "'meas is Tinit - predicted wear.
US' Ta.ezz; is user spe-cified.
1I i no "Trto. hash bhnu deteimined from measured data, then Tmeas = Tinit and Time = current component installation time.
rThieos is used Lo determine Predicted Thickness and Component Predicted Time to Tcrit.

4 Ticsa Lwc- Values are Lused ror thickness plot.
1'p = PuedcteLd t£hickness at. Taeas.
I.r- st :r,,.eas'urd thickne•s (Tmeas)

I-, (.5 mEAk J -cumental wear trc* last Tmeas time to analysis ending period.

- - - - - m - m m - -- m m - -----
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.'i ."L.rc.:,y: V7rnot Yankee Nuclear cw~r Ccrporation Report Date: 28-SEEP-2006 Time: 0R:32:D7
.. JP., -j1L-ot YanKee Analysis Date; 28-5EP-2006 Time- 08:29:41

-t: CHECWORKS FAC Version 1.OF (Build 52)

we mRate Analysis: Combined Rankings :or Inspection

SN..in.. .-orld!Uo E-4 to E3
•E~i,dllnG k,:'il .d: CYCLE 25
1A.aItP1 QiI Jp6erating Hours: -241618 Duty Factor (Global): 1.000
.1kA ace. .optiuia: lgnore NFA Exclude Measure Wear; No

Component Predicted
S.porken L Geometry Average Wear Rate Time to Tcrit (hrs)
2o.2 cf.de - O)ils.'year) Non-Inspected Inspected

,-3 .1XL J 5.883 74624
6.219 53387.

,-D-S? 7 54 5.379 Ili1457
-j[fl.ET IJCZZJ.E E-4-1i 3! 7. 134 444354
UUTLVE' I4l'ZZLE E-4. IA 31 7".134 444354

___. - ", 4 6.219 53387
4 6.219 533R7

52 . 6 53387
CD-LI 4 6 .21 9 53397 455148

4FL-.*,: 4 6.219 53387
DJ EL.;'3 2 6 .219 53387 ------

C2'"ELUZ. 4 6.219 53387
CU: eLO 7 6.:219 53387

-6 .219 53387
6.219 53387

CD."E,.)8 - 6.219 53387
4 6.219 53387

CI,-lELOY 4 6.219 " 53387
'" C 6.219 53387

C2II u 2 6.229 . 53387
I _,::7Et.u L 3 5.883 74624 ------

Ci ". 6.. 5683 74624
RLi'!.L 1 3, 5.8H3 627208

, " F.,0 3 5.546 98435
(T -A ELu I 5.546 98435
CD: !E. 1 L . 5.546 98435

54 5. 37f 111457
INLOP .I 3ZZZLE 81-3-IA 30 5.746 213519
T14LET HILE E-3~-B 30 5.746 213519
CD:!6BP0" 54 5.378 111457
"D2.SJ2 54 5.378 111457

CO28StU! 61 4.538 191034 ------
CD-SF06 52 4 .202 231778
Cl, :Pc 53 4.'202 .231778

5z 4.202 231778
52 4.202 231778 ------
52 4.202 231778

Cb, "3Pu. 53 4.202 231778 ------
C" .52 4.202 231778

52 4.202 231778
C"2 5P06 52 4.202 231778

4 1.888 906060
9 1.888 906060



".mf.i::y: .'CDMn ; "i. / ,ir Nuclear Power Corporat '.,1i Report Date: 28-SEP2006 Time: 08:32:03
te ro•iL Van-e Analysis Date: 28-SEP-2006 Time: 08:29:41

'1,1 : CHECWORKS FAC Version 1.0F (Build 52)

.. . ...... at aLQ AnaiyslE: Thicknes,-Service Time Report

y.::I Lar%-: F42UK N to E5
Ei. Air.jir'A CYCL!E 25
ic.t.l ha,: uPZr'aLiL.g Hours: 241618 Duty Factor (Global): 1.000
'_11.:;s. Oprto•: lynore NFA Exclude Measure Wear; No
lane Corretion Far: cir : 0.sO

Component Predicted(l] component Actual
CSOO;.unt -.--. Thickness (in) Time to Tcrit (hrs) Service Time

Na* •m lnt. Pro. (11 Thop Tcriu Non-Inspected Inspected (hrs)

ý=..J3 . uuf .i by ( , no: 032 20 "-C-7. No Sorting.

CUk:TLET 0.7tL _ 5-4- 'A v.912 ,.Y27 0.394 0.194 444354 104347
0. -zL, 1 0.594 0.432 U.394 0.394 74624 241618

CD -J .• 0..594 Q .4-R 0.3-94 0.394 231718 241618
C ' EL , 0.594 0.422 0.394 0.394 53387 241618

0i,.ZrC'Ž '1.594 0.446 0.394 0.394 111457 241618
Cr".Ž;"v 0.594 0.422 0.394 0.394 53387 ------ 241618
"'D2 SPil j 0.594 0). 479 0.394 0.394 231778 ------ 241618
i[i-'nPG..n 0.594 0.542 0.394 0.394 906060 241618
.fli37Et,"4 0.534 0.422 0.3-94 0,394 53387 241618
C l. ' 7S ,iJ 4 0.594 0.478 0.394 0.394 231778 ------ 241618
C _ Er t 0..94 0.441 0.394 0.394 98435 ------ 241618
C 7E;.,f 0.594 0.4S2 0.394 0.394 74624 241618
cot .sP 05 0.594 0.438 0.394 0.394 231778 ------ 241618

u.5)4 0.42- 0.3q4 0.394 53387 241618
u3.594 0.478 0.394 0.394 231718 241618

C ,,t7L'LUR 0.594 0.422 0.394 0.394 53387 241619
ct'2 'EL .a 0.594 0.422 0.394 0.394 53387 ------ 241618

"LC C PI F 0.594 0.446 0.394 0.394 1114571 241618
CD_.WL u 0.594 0.-422 0._94 0.394 53387 241618
CtlYZOi,. , 0.S94 0.47,. 0,394 0.394 231778 ------ 241618
ClS2,ELA3 . 594 0.441 0.394 0.394 98435. ------ 241618
CSx.7TL:2 v.594 0.639 0.394 0.394 455148 241618
C)',.EI. ,.594 0.713 0.394 0.394 627208 241618
IIJLE'L :1ZZ15k E-3 IA 0.094 0.518 0.394 0.394 213519 135707

- :-,-rouped bOy Line: 03J-201-C-28, NO Sorting.

, .EP 1,• 0255 E-4- 1 .0 (). 72 7 0.394 0.394 444354 104347
0-L11-1 _ -Po I r. 594 0.4b9 0.394 0.394 191034 241618

C LjŽSE0. 594 0.412 0.394 0.394 53387 241618
C6 9' ' 0 .5 54 . 41 u. 394 0.394 53387 241618
C,-D.Spo2 0 ,54 0. 446 0.394 0.394 111457, 241618
Ci-,295102A 0.594 1.542 0.394 0.394 906060 241618

• 1,. 0EL.i . o .4 0 .422 0 .39 4 0 .394 24 16 18
:t-L-oLi x4 0 ,)" 4 0 4'. 0.394 0.394 53387 - 241630

3-" , SP ' O.S94 0 .446 0.394 0 .394 3 11457 - - - 241618
CDZdEOS 0.5 '94 0.422 0.394 0.394 ------ . 241618

0.594 0.478 0.394 0.394 231778 24161A
,7U.: HEI.0O 0.594 0.422 0.394 0.394 53387 241618
CD 1 iS00.594 0.478 0.394 0.394 231718 -24161

, '.S94 0.422 0.394 0.394 53387 241618
0.594 0.47R 0,394 0.394 231778 ------ 241618

-i[',EL 0 . 1.594 0.441 0.394 0.394 98435 241618
tL,:.NEL,.9 0.594 0.422 0.394 0.394 53387 241618

L,4 ELLO 0.53,4 0.432 0.394 0,394 74624 241618
!1 -L .T I1E 0.5ZLE -: 18 0. 94 0.518 0.394 0.394 213519 115707

1: re~icicilsare based on las t Timeas to analysis ending period. C n i3 ~ ~ ~ .$s,~J i

- mm--4- m-Z
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" , ,, "dk.5 uclhax Power Corporation Report Date: 28-SEP-2006 Time: 08:31 :59
°.V5: Vtrson[ Ya:.kv• Analysis Date: 28-SEP-2006 Time: 08:29:41

L-- -h N.•'L ;, VCHECWORKS FAC Version I.OF (Build 52)
15b N.,5.: •-

R-ate Andly'iz: IuIsp~ctiOn History Report

9..z Na:;.,: Ci..d20uj 1 a4 O E3
1i:d, . ." ... i: CYCLE 25
r,:.aPlant opv."a~ing ootas: 241s Duty Factor (Global): 1.000
;kA £ , GptiCoi:: Ign:re NFA Exclude Measure Wear: No
-,.le Factor: 0. 6'a0

. Material --------- Time (hrs) Measured
Com. Cr. Cu. Mo. Sigma Last Analysis Wear

Nale Code N,•. %) (1) (%) (psi) Inspected Replaced Option (mils)

"-.,Lo.upeci bY ].•:e: -,3-0-20w-c- '7, ISo Sorting.

c-,:UTLET NozE K.- 4-1A 31 S 0.00 0.00 0.00 15000. ---
Rerl.lacen~ant 9) 31 C O.0 0.00 0.00 15000 137270

'Z E LL'- h1 0.00 0.00 0.00 15000 ---
-P 5 0.00 0.00 0.00 15000 --

CD.:? 4 21 0.00 0.00 0.00 15000 -----
b4 5 0.00 0.00 0.00 15000 -----

- 21 0.00 0.00 0,00 15000
.5 0.-0 0.00 0.00 15000. ....

•'' "3A 9 5 0.01 0.00 0.00 15000 -----
1. UL -0.0 0.00 .0.00 15000

5 0,00 0.00 0.00 15000
L1 21 6.00 0.00 0.00 15000

Z:I):.-C1 v6 3 -1 0-00 0.00 0.00 15000 ---
53 5 0.00 0.00 0.00 15000 ---

C EL: 7 0 21 0.00 0.00 0.00 15000 -- -
1,20:3)-6 52 5 0. O 0.00 .0.00 15000

Ci."EOR 0 1 0.00 CLO 0.00 15000 .-----
4 21 0.00 0.00 0.00 15000 - --

Cf. ?SP02i 54 5 0.00 0.00 0.00 15000 ----
C 702 F O I, 2 21 0-00 0.00 0.00 15000

5 2 5 U.00 0.00 0.00 15000 -----
1 0.'ELI) 1 00 (. 00 0.00 15000 -----

,R-EL1:. 4 21 0 00 0.00 0.00 15000 195618 140
iI:25L13 21 0.00 0.00 0.00 15000 195618 140

:NLIT NWZZI.E R-E--A 30 5 0.00 0.00 0.00 15000 .........
'FdpiaC.me.nL #1 -; 5 0.00 0.00 0.00 15000 ------ 125911 ---

. GiCr..-uped by Lir.n: 0;'-20"-C-28, No Sorting.

.JI.E'" NCCzZLE F-4-1b 71 5 0.6, 0.00 0.00 15000 ---
*?p:icemenl 91 Ii 5 0.00 0. v0 0.00 15000 137270 ---

;6 5 0.00 0.00 0.00 1.,000
CD0 SE:..C. .1 21 0.00 0.00 0.00 15000 ----- -
('ý-'-RU: 4 21 0.00 0.00 0.00 15000 ---
m".4 t,-:,P,:", S54 5 U.00 - 0Q00 0.00 .15000 ---

cD:: ;OU2A 9 5 0.00 0.00 0.00 15000 ---
C1 .OO 0.00 0.00 15000 --

DtL, 4 21 0.00 0.00 0 . 00 15000 ----
,54 U .00 0.00 0.00 15000

2 21 0.00 0.0,0 0.00 15000
SI,,. :r;4 $2 5 0.0U 0.00 0.00 15000 -----

. - " 1 0.00 0.00 0.00 15000 7 - -

5--Si. $2 G 0.0 C 0.00 C.-00 15000 ---
2 21 0.00 0.00 0.0U 15000 ---

,",.' P J52 C 0.00 0. 00 0.00 15000 -----
" 21 0.00 '.00 0.00 25000 ----------.-

.2I:2-EL0 • -. : 0.uO 0.00 0.00 15000
-'H- L L 21 0.00 0.00 0.00 15000

2510T NIOZZLE .- . -18 5 0.00 0.00 0.00 15000 ---- -
0! 1e" 5 0.00 0.00 0.00 15000 125911



•:,,ny : sVe:m-n "ank No.:lear Power Corporation Report Date: 28-SEP-2006 Time: 05:3!:50
i'I-nt: 'Jerin:-Kt Yhei'ee Analysis Date: 28-SEP-2006 Tine: 08:29:41

CHECWORKS FAC Version l.OF (Build 52)
'-b Dz-ime: VrY

tl"aaJr Rate .ki,elvsis: Weal Rates:Input Data Report -"

Nan:, tJu. :'.: Eo4 to b3
f'r.J~l• •e xo'] CYCLE•2'

"t a. rILnt -,pe,..ng hours: 24L618 Duty Factor (Global): 1.000
" ldLý 2ptiL'n: 1jn:,F. i, lA Exclude Measure Wear: No

,icc-. .- :,r-rect.icr, Fct.,r: 0.6c0

Average Current
Scn,..;,t ,;e±m. Wear Rate Wear Rate Temp. Velocity Steam Diamerer

Code (ni ls/yeaz., (mils/year) (F) (tt,'s) Quality tin)

k,:-.d by Line: N3.-0':-2-22, Nc Srting.

,)UVi;:T :;.ZLt .:-.I4-1A 3l 7.114 6.571 229.0 8.138 0.O00 20.000
bI 3 4.A66 229.0 7.765 0.000 20.000

*:t ,• "/ p1- . '.20-" ]3. 190 229.0 7.795 01000 20.000

U: 19 4.721 229.0 7.765 0.000 20.000
D . .. 5.3 ",-8 4.083 229.0 7.765 0 .000 20 .000

'2 6.219 -4.721 229.0 7.765 0.000 '20.,900
'' 4. 02 3.190 229.0 7.765 0.000 20.000

I"P4 iA 9 1.88R 1.433 229.0 7.765 0.000 20.000
2 6-119 4.121 229.0 7.?65 0.000 20.000

,Dj 3,5E2 4.;!02 3.!90 229.0 7.765 0.000 20.000
S" L.' , 5. =S 4.211 229.0 7.165 0.000 20.000

C-D8'8BL, S 5.3 4.466 229.0 7.765 0.000 20.000

,.: S'PO 51 4. 202 1.190 229.0 7.'65 0.000 20.000
.'"'L " C 6.219 4.721 229.0 7,765 0.000 20.000
:7, r 0 5" 4.202 3.190 229.0 7.765 0.000 20.000
- -UM 6.219 4.721 229.0 7.765 0.000 20.000

IX 9 4 6.219 4.721 229.0 7.765 0.000 20.000
0- 'I P07 54 3.8 4.083 229.0 7.765 0.000 20.000

2D.:712.'3 .'A19 4.721 229.0 7.765 0.000 20.000

57, 4 . 202) 3.190 229.0 7.765 0.000 20.000
S' bi- .546 4.211 229.0 7.765 0.000 20.000

CU 6EL".,19 4.721 229.0 7.765 0.000 20.000
CI:'Li 3 5.83 4.466 229.0 7.765 0.000 20.000
1i, OIZLE E-2, IA 30 5 .46 5.104 229.0 7.765 0.000 20.000

:==>G'1 pod by Line: 03)-20-C-28, No Sorting.

,YFLET£I N1OZZLE E-4-IB 31 7. 134 6.571 229,0 8.138 0.000 20.000
6 1 4 .538 3.445 229.0 7.765 0.000 20.000

4 6-119 4.721 229.0 7.765 0.000 20.000
S::-EL,.2 4 6.219 4.721 229.0 7.765 0.000 20.000

C I, F. I-2 54 2. 3Vi8 4.083 229.0 7.765 0.000 20.000
.D; L;P0ZA 9 1.889 1.433 229.0 7.765 0.000 20.000

2 6.219 4.721 229.0 7.765 0.000 20.000
C3265.,0 .1 6.219 4,721 229.0 7.765 0.000 20.000

54 S.3';8 4.083 229.0 7.765 0.000 20.000
2D-- .05 6.215 4.721 229,0 7.765 0.000 20.000

5-. 4.202 3.190 229.0 7.765 0.000 20.000
, 2 ELt0 6 2 6.219 4.721 229.0 7.765 0.000 20.000

F2C5 52 - . .202 3.190 229.0 7.765 0.000 20.000
6.219 4:721 229.0 7.765 0.000 20.000

C-LSSPO' 52 4 .02 ..f9 i90 229.0 7.765 0.000 2C.000
C-':2 R.t•'•. 1 5.546 4.211 229.0 7.765 0.000 20.000
C;:H1ELU9 4 1.219 4. 721 229.0 7.765 0.000 20.000

'.:AEL i 0 3 5.8H3 4.466 229.0 7.765 0.000 20.000

.1LIr N'l,AZZI.E E-3-1h 30 5.746 5.104 229.0 7.765 0.000 20.000

C7
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Cumulative % of Comp. Time to Tcrit

Cond2006 E4 to E3
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Comparison of Wear Predictions

Cond2006 E3 to 2 FWP LCF = 0.265
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C',,parny: '.'eo -Lr.,k- tNuc1,,ar Power Corporation Report Date: 28-SEP-2006 Time: 09:29:20
l. ,ut: Ve1'mcnt L ,Y'nkee Aralysis Date: 28-SEP-2006 Time: 09:09:53

U!,i;: CHECWORKS FAC Ver-ion 1.0F (Build 52)
•. Uame: VYf

* * Wet ate -Ia~ysis: Combined Summary Report.

I 2J. N',,.-: .•:d.0c6 1E3 tco 2 Fi;P
ETcnlr,, Pa-riod: CYC.LE 25
T.Lai Pkiant Oneraring Hours: 2,11618 Duty Factor (Global): 1.000
WR..l Ihata CPhiori: 19gLore NFA Exclude Measure Wear: No
Li::e Correction Fector: 0.2-65

Average Current Component Predict([) Total Lifetime In-Service Cmp. Jn-Service Cmp. Time(hrs)
Com;,pornent Geom. Wear Rate Wear Rate -------- Thicknoess (in) -------- Time to Tcrit (hrs) Wear (mils) Wear (mils) TmeasMethod.,Time LAst

Nsame Code (mils/year) (Uils/year) Init. Prd. (11 Thoop Tcrit Non-Insp. Insp. Prd. (23 Meas. Prd. 12) Meas. (in) (43 (3] (hrs) (4] n)Tpeted

=-Grc,~,,lpr ily Line: 034-20"-C-29, No Sorting.

- ,U ; L5T NO7LE E-J-IA 31 4.771 4.238 0.594 0.531 0.394 0.394 283788 ... ...-- --- 0.594 -- 125911
CDrj9ELUI 4 4.131 3.136 0.594 0.480 0.394 0.394 241257 .------ --- --- --- 0.594 -- 0
CU:958P1 54 3.5-2 2.712 0.594 0.495 0.394 0,394 328612 - ----------- - --- --- 0.594 -- 0 ......
CD,.9VAQI 22 5.5!3 4.185 0.594 0.442 0.421 0.421 43124 ------------------ 0.594 -- 0---
CU', E'L,: 4 4. t31 3.136 0.594 0.473 0.394 0.394 '222443 --------- ---- --- - 0.526 MT 114614

):.19 SP,!2 US 54 3.572 2.7L2 0.594 0.529 0.394 0.394 ------ 437223 47.6 34.0 47.6 34.0 0.5,0 MT 102975 102975
C.2 ilS P2 DS 54 1.572 2.712 0.594 0.495 0.394 0.394 328682 ------------ 0.594 -- 0
,":,9ML.03 4 4.131 3,136 0.594 0.626 0.394 0.394-649218 55.0 125.0 55.0 125.0 0.685 GW 1029-b 102 9'"5
Cc1. 98 P,%5 ) fs 54 3.572 2.71'4 0.594 0.533 0.394 0.394 ------ 450143 47.6 36.0 47.6 36.0 0.584 GW 102975 102975
-)X,.)SPU3 DS 34 3.572 2,712 0.594 0.552 0.394 0.394 ------- 511511 47.6 59.0 47.6 59.0 0.603 GW 10293,5 102975

-..... rouped by Line: 035-20-C-30, No Sorting.

,IJTLkT L•C.ZLE 57- i-IS 31 4.771 4.238 0.594 0.531 0.394 0.394 : 283788 -... .. .. .. 0.594 -- 125911
CD.-'EL01 4 4.131 3.13f, 0.594 0.480 0.394 0.394 241257 ... ... ... .. 0.594 -~ 0
,'D.OOA.O 1:: 5.513 4.185 0.594 0.442 0.421 0.421 43124 ------ 0.594 -- G
.D t.ELO 4 4.131 3.136 0.594 0.544 0.394 0.394 420036 96.0 96.0 96.0 96.0 0.562 GW 195618 195418
CD30ELu3 4 4.131 3.136 0.594 0,518 0.394 0.394 - 347407 96.0 135.0 96.0 135.0 0.536 GW 195618 195s18
CD i,t ,-0 1 U1; 54 3.512 2.712 0.594 0.495 0.394 0.394 328682 --- --- --- --- 0.594 -- 0
CrIFOKp, t:,S 54 3.512 2.712 0.594 0.495 0.394 0.394 328662 --... ... ... ...--- 0.594 -- 0
,CA..11L54 2 4.131 3.136 0.594 0.480 0.394 0.394 241257 ------- ---- --- 0.594 "o- ..
t,:(5P02 ,JN 52 2:.191 2.119 0.594 0.517 0.394 0.394 509826-------------. .594 -- 0---

Ct '08;8,S2 U)S 52 2.791 2.119 0.594 0.517 0.394 0.394 509626 --------- - - .-.. 0.594 -- 0

=:-CGrcouped by Linj: 06-246-C-C 0, No Sorting.

C530ciP63DS 9 0.898 0.682 0.688 0.650 0.472 0.47 - 2283118 23.0 36.0 23.0 36.0 0.652 MT 218618 j18618
C!., 1 IR30f J L; E) 1 (...50 1.860 0.688 0.620 0.472 0.472 696846 ... ...-- --- 0.688 -- 0

18 j S., E) 1' .16 2.373 0.594 0.508 0.394 0.394 421103 ... ... ... ... 0.594 -- 0
CDl.,TEOI lU-S. '• '.450 1.860 0.688 0.620 0.472 0.472 696846 0.689 - 0

E l ID,'! I Is 1.450 1.860 0.688 0.620 0.472 0.472 696846 ------ 0.688 --
C v"C.SF03 5 1 .634 1.2.10 0.688 0.643 0.472 0.472 1204399 .------.. .--- ~- -- 0
C-t::TXU2(U'S) 14 4.492 3.410 0.688 0.893 0.472 0.472 1080385 114.9 140.0 114.9 140.0 0.902 MfT 218618 -216 Is
LU.TE0I(D:.S) 14 7.191 5.459 0.688 1.023 0.472 0.472 882906 184.0 133.0 184.0 133.0 1.037 GW 218618 218618
C . TgTL (BR.) (4 3.907 2.966 0.594 0.682 0.394 0.394 851983 ------ .. . . ...- --- 0,690 GW 21S6 1S
cD i(SI034 US f4 1.634 1.240 0.688 0.626 0.472 0.472 1082898 41.8 52.0 41.8 5?..0 0.629 MT '21&6 8 18618
':;ar',PU4 DS 64 1.634 1.240 0.688 0.658 0.472 0.472 1308712 21.8 30.0 21.9 30.0 0.681 MT 101975 0'915
c0V:'E03 (U. 4.) 1, 3.349 2.542 0.688 0.874 0.472 0.472 1384564 ------.-- ---. 0.922 MT 102975
CDIC3IT.0 ( 1.' 5.147 4.059 0.688 0.883 0.472 0.472 885576 ------ --- 0.959 MT 10297 5
• .- IL;qE*3 I Bý.. 1 3.796 ".682 0.594 0.489 0.394 0.394 290627 - - ---- --- ---- 0.594 -0
' "D 1 6.P5F5 US .4 . 608 1.980 0.688 0.650 0.472 0.472 784763 34.8 53.0 34.8 53.0 .0.687 GW 102975 10j975
CD:,,SP05 DS 64 2.608 1.980 0.688 0.616 0.472 0.472 635438 --- --- - --- 0.688 -- 0 .

0DIOELS 1 4.30
3  

3.267 0.688 0.569 0.472 0.472 259732 ------ 0.688 --
CI3C•,SPO6 51 869 2.178 0.688 0.660 0.472 0.472 - 755904 56.5 33.0 56.5 33.0 0.683 Gw 16035.! 0352

OIU730EI,06 1 4.564 3.465 0.688 0.635 0.472 0,472 411011 89.9 82.0 89.9 82.0 0.671 MT 160352 160352
5J 3.260 2..475 0.688 0.640 0.472 0.472 594109 64.2 27.0 64.2 27.0 0.666 MTr 160352 160352

CO i uTE04 (U. S) 14 7 .172 5.445 0.688 0.490 0.472 0.472 28535 ------ 0.688 -- 0
C1G30T (D. S) 14 4.492 3.410 0.688 0.564 0.472 0.472 235433 ------ 0.688 -- -
7i130TE04 (Lk.) 14 3.907 2.966 0.594 0.486 0.394 0.394 27,3230 ---... ... ... 0.594 -- 0
CfJs0RDO2tL.*EI 7 2.659 2.170 0.688 0.837 0.472 0.472 1473385 -----.--- -- 0.860 MT 10152 -
CDjORDu2(L;,E) 3.572. .712 0.594 0.495 0:.94 0.394 328682 -------- --- . 0.524 PW 160352

•-!rouped by ;ine: G37-16-C-30. No Sorting.

iCt0 " RF1.1 4 •..492 4.170 0.500 0.349 0.315 0.315 . 10500 ------- 0.500 -- 0
, •4,INLET NOZZLE E- L - iA 3U 5.937 4,508 0.500 0.336 0.315 0.315 41343 - -.. ... ... . 0.500 -- 0

m m m m m m m m - -m - -_ - -



m - a a - a a a - a a a a a a a a a

-'-roup..d by l,ine: 0.-2"-C-3O, (o Sorting.

W.)-uSl'Th US

.. (D oCL 1,,i un

03068118

-'U., ` A01 2
.'J'IP CO l ; i

u-l30FtE.3(.E

57

57

58

3

-1

54

56

53

4

17
1"-1

.7912. 791
4,014 ,±b

5.5ii
2.456
3. 90'

.791
4 131
3. 572
C. 054
2 .7,621
3.907
2.7,21
4.1 1
3.57-
2.791
2.672

2.119
2.119
3.136
4. I15
1.865
Z .966
2.966
2. 119
3 .136
2.712
,).041
2.097

2 . 966
2.119
3.136
2. 712
2.119
2. 028

0.594 0.526
0.594 0.511
0.594 0.480
0.594 0.442
0.594 0.526
0.594 0.486
0.594 0.486
0.594 0,517
0.594 0.480
0.594 0.495
0.594 0.593
0.812 0.836
0.594 0.736
0.594 0.550
0.594 0.591
0.594 0.495
0.594 0.517
0.500 0.426

- -,:ircup.<d uy Line,: 039 16o-C-32. No, Sorting.

0.394 0.394
0.394 0.394
0.394 0.394
0.421 0.421
0.394 0.394
0.394 0.394
0.394 0.394
0.394 0.394
0.394 0.394
0.394 0.394
0.420 0.420
0.460 0.460
0.394 0.394
0.394 0.394
0.394 0,394
0.394 0,394
0.394 0.394
0.315 0.315

0.315 0.315
0.315 0.315

0.394 0.394
0.394 0.394
0.394 0.394
0.421 0.421
0.394 0.394
0.394 0.394
0.420 0.420
0.-460 0.460
0.394 0.394
0.394 0.394
0.394 0.394
0.394 0.394
0.394 0.394
0.315 0.315

509826
241257

43124
622747
273230
273230
509826
241257
328682

36983356

328682
509S26
480859

546937

1571069
1011135

647083
551448

55.0

-- 7

73.4
103.9

74.2
55.0

46.0 55.0

28.0 73.4
99.0 103.9
38.0 74.2
74.0 55.0

46.0 0.548 MT
0.594 --

0.594 --
0.594 --

--- 0.594 --
--- 0.594 --
--- 0.594 --
--- 0.594
--- 0.594 --

0.594 --

0.594 --
29.0 0.839 l4T
99.0 0.740' 0W
39.0 0.553 HfT
74.0 0.650 GW

--- 0.594
0.594
0.500 --

L60322
0
0
0
0
0
0
0
0
0
0

230118
230119
230119

0
0
0

160352

230118
2•3011
230G18
102915

,' U. .1.C F. 4
.fiLL';' l&Z0,Ll0 PE :- ['IC 30

5.4192
5.937

4.[70 0.500 0.349
4.508 0.500 0.336

70500 --- --- --- 0.500 --
41343 ... ... ...--- 0.500 -- 0

=----Gouped by Lin-.: o,9-20'-C-32, Wo Sorting.

Th'0.P0L

CD3:2EVA31

C D3 -!.FEj I
03 5.0 EOIA,

C1'', 3: S P 02

01326 5.Q'03

CDt2Xi'01 (L El
t'.i-!RD01 (13, E)

51
64

54

.456
233

3. 9075.51SI3
4.131
3 . 5721
0.0.54
2.762
3 90'
2. 791
4.131
3.572
2.791
2.6-2

1.865
1.695
2.966
4.195
3.136
2.712
0.041
2.097
2.966
2.119
3. 136
2.712
2.119
2.028

0.594 0.530
0.594 0.508
0.594 0.681
0.594 0.442
0.594 0.480
0.594 0.495
0.594 0.593
0.812 0.736
0,594 0.661
0.594 0.517
0.594 0.480
0.594 0.495
0.594 0.517
0.500 0.426

43124
241257
328682

36983356

509h26
241257
328682
509826
480659

640826
588349
849030

1151529
789453

62-.8
57.1

100.0

64.2
90.8

59.0 62.8
75.0 57.1

160.0 100.0

23.0 64.2
95.0 90.8

59.0 0.535 NT
75.0 0.512 MT

160.0 0.669 GW
--- 0.594 --
--- 0.594 --
--- 0.594 --
--- 0.594 --

23.0 0.748 All
95.0 0.678 GW

--- 0.594 --
0.594, --
0.594 --
0.594
0.500

218619
219619
2186i8

0
0
0
0

185618
195618

0
0
0

21A618
219619
218616

195s1f
195619

.2: Prad-::'cn;: are b.--ed nn last Tmeaa to analysis ending period.
ill Crdkc, ion.m aie ior the ciam of last inspection (last known meas. wear).
),; .' 'Innsa!: is minimum thickness from Band, Blanket or Area Method of greatest wear.

H-' 17m6,. is Cof-pzonenc minimum thickness.
K;= Ts, -L. Tinit - predicted wear.
LIS -T 'Psra: i. u,..r specified.

14 1-f I&o Tmes.s has been determined from measured data, then Tmeas = Tinit and Time = current component inscallation time.
Tl's.s 1i us-ed to dectrmiue Predicted Thickness and.Component Predicted Time to Tcrit.



• a.6 y: 'Mr:p,,nt "ankeo 1,jce2-ar ?,.w-er Crpsri.i,: Peporc Date: -- :CP-20n6 ii:L -29:42
Planrt: Vermontr Yankee Analysis Date: 28-sEP-2006 Trine: 02:39:53
Unit: CHEC":,RKS FPAC Versicn 1.OF Build 52)
OB Name: VW

Wear Pate Analysis: Inspe,:tiori History Peport

Pull N-Ime: Condl06 E3 tm. 2 17')
Ending Period: CiCLE 25
Tot.l1 Plant Sperating Hours: 241618 Duty Factor IGloball: 10300
I$?A Data Option: Ignore NFA Exclude Measure Wear: No
Line Correction Factor: 0.265

------- Maaterial --------- Time ibrs) Measured
CompoT:ont ceom. Cr. Co. Mo.:3 gma Last Analysis Wear

Name Code No. Ch) )i.( *; (psi) Inspected Replaced Option "mils!

=--Grouped by Line: 034-201-C-29, No Sorting.

OUTLET NOZZLE E-3-1A
Replacement #1

2D29EL01
CD29SPO1
CD29VA01
CLZ9EL02
CD29SP02 US
0D29SP02 DS
CD29EL01
C029SP03 US
CD29SP03 DS

31 5
31 5

4 21
54 5
22 93

4 21
54 5
54 5

4 21
54 5
54 5

0.00
0. o00
0.00

0.00
5O00

0.00
0.20
0.00
0.90
0.00

0.00
0. 00
0.00
0.00
0.00
0.-0
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0. .30
0,.00
0.00
0.00
0.00
0.00
0.00

===>Groupedby Line: 035-20"-C-30, No Sorting.

OUTLET NOZZLE E-3-1B
'Replacement #1
CD30ELO1
CD30VAO1
CD30EL02
CD30EL03
CD30SPO1 US
CD30SP01 DS
CD30EL04
CD30sP02 US
CD30SP02 DS

31 5 0.00 0.00
31 5 0.00 0.00

4 21 0.00 0.00
22 93 0.00 0.00

4 21 0.00 0.00
4 21 0.00 0.00

54 5 0.00 0.00
54 5 0.00 0.00

2 21 0.00 0.00
52 5 0.00 0.00
52 5 0,00 0.00

0.00
0..00
0.00
0.00
0.00
0.00
0.00
0.00
0 .1,0
0.00
0.00

==m>Grouped by Line: 036-24-C-30, No Sorting.

]5000
15000
15000
15000
14000
15000
15000
15000
15000
15000
15000

15000
15000
15000
14000
15000
15000
15000
15000
15000
15000
15000

15000
15000
l,000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

102975

102975
102975
102975

195618
195618

218618

218618
2186 18

218618

102975

102975

160352
160352
160352

125911

-...Ezcl tOPF

125911

34

125
36
59

96
135

36

140
133

52
30

53

33
82
27

I
I
U
U
I
I
I
I
I

C03G0P03DS
CD30RD01(L/E)
CD3ORD01(S/E)
CD3OTE01 (ilS)
CD30TE01 (iS)
CD30SP03
CD30TE021U/S)
CD30TE02 (DIS)
CD3OTE02 BR.)
CD30SP04 US
CD30SP04 DS
CD30TE03U/S)
CD30TE03 (D/S)
CD3OTEO3 (SR.
CD30SP05 YJS
CD30SP05 DS
CD30ELO5
CD30SPOS
CD30EL06
CD030SP07
CD30TE04 (U1S)
CD30TE04(DI'S)
CD30TE041SR.)
CD30RD02(L!E)
CD30RD02 (S/E)

9
18
18
15
15
65
14
14
14
64
64
12
12
12
64
64

1
51

3
53
14
-4
14
7
7

21
21
21
21
21

5
21
21
21

5
5

21
21
21

5
5

21
5

21
5

21
21
21
21
21

0.00
0.00
0,00
0.00
0.00
o.00
0.00
0.00
0.00
0.00
0.00
0. U3
0.00
0.00
0..00
0.00
0.00
0.00
0.00
0.00
0.n00
0.00
0.00
0.00
0.00

0.00
0. 06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O.00
0.00
0.00

0.00
0.00
0.00
0100
0.00
O3.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.000
0.00

-Excl LCF
-Excl %0F
----- Excl LCF

-=:.rouped by Line: 037-16-C- 30, No Sorting.

CD30EL13 4 21 0.00 0.00 G .00 15000
:NLET NOZZLE P-I-lA 30 5 0.00 0.00 0.00 15000

n==;Grouped by Line: 037-201-C-30. No Sorting.

I
I
I
I
I
I
I
I
I

rD32SP0 US
C=30SPOR DS
Cr30EL0

7

,2D303/A02
C030SP0)
- D•eELOP
C D ý0)E-I,fO9
C 030 (;?10

CID3,,ELý )

ý.DO FE'!A
cr-l)FLIi

.032 R L L E.
,22205812 ' E

57
0-7

58

4

32

5.)3
53

4

53

5
5

93
5

21
2)

5

61

21
5

21

0. 00

0.00

J0

0.0

20.
,"2. 100

2'.00

0. 0.

0.000 ,-00

.3, rtO0 . -?
-j "30

9,00

0, :')n

0,00

0 00

-O.O

0.13

-2 00

0. 00

0.1.13

0.030.00

'2.00

0.50

0 .00

0.03

,320

3.0

15,'00
:00,00
15000
L40200

15000(5000

SC100

15000

12255

3 5"00

15200,

15000

360352

1.30214

45

28

3",
?4

br,:= r., -=r b- 0',e: -1,3-4C--" -3 2, ':i W ." - n'.

14r 1



,.D3IZL,': 4 21 *i.3t'J:.&' 0.,0 LS)Or . .. ..0=. ..
INLET NOZZLE P-I-I_.- 10 5 0.00 0.00 0.00 15000 - -

-=Grcm.;ped by Line: 039,20"-C-32, No Sortirg.

00o0P095 51 5 0.00 0.OG 3..0 15000 21R61R 5R
CC'32SP04 64 5 0.00 0.00 0.C0 15000 219618 74
•0032EL032 3 21 0.00 0.00 0.G0 15000 21A61R hO
CD032'1A01 22 93 0.00 0 .00 01 .00 14000 -

0032EL03 4 21 0.00 0.00 0.00 15000 -

CD 03 2s31 54 5 0.00 0.00 0.00 15000 -.
003>E01 6 61 1P..00 -3.00 0.'0 14050* -- -
CD32FEOIA 56 2 0.00 0.00 0.00 12900 195619 23
CD32EL04 3 21 0.00 0.00 0.00 15000 195618 -.. 95
CD32SP02 53 5 0.00 0.00 0.D0 150000
CD32EL05 4 21 0.0.C 0.00 00C-3 15000
CD32SP03 54 5 0.00 0.00 0.00 15000
CD329001 D L/E) 17 21 0.00 0,00 0.00 15000
CbD3O2 .D I JS.'E1 17 21 0.00 0.00 0.00 15,5000



jrl:,/'+n : ".'-rmon': Y 'n:ea NJ.,':.!.-Ir. Pr'*,.-. rop:f:l.~ Pep'orLt 'at,.,: -:E - ,6 Ti e 0 " :5
PRlnt: 7/atmont Yankee A:nalysis Dat.: 28-.SEP-2,56 'Time: 09:09:53
,;li t: 'HC'WGRKS PAC *Iersion 1.QF (Build z-2)
DB Name: VY

Ilear Pite Anoly,•is: Vear FI.tes.,'nput Data Peport

Run 1tan'e: Coi0d2300 83 to 2 FWP
Ending Pn.Od: CYCLE 25
Total Plant. Operating Hours: 241618 Duty Factor lGlobal): 1.300
"RA ;hDat ,3tion: ignore NFA E:Sc),ide Measure ".near: No
Lire Corr,c:tion Facto:: 0.265

I
I
I

Component
Name

Average COIrtent
Geom. 1';ear Rate Near Rate
ýode "mils/year) tmilstyear:

. . . . . . . . . . . . . . . . . . . . . . . . . .

Temp. Velocity $ream Diameter 1
(F) (ft/sI Quality 1in)

---- -- ----- . .. .. .. . . .. . . . . . .. .

- •Grouped by Line: 034-20" -C-29, No 0urting.

O(UTLET NOZZLE
CD29ELO0
CD29SP01
CD29VA01
CD29ELQ2
CD295P02 US
CD29SP02 DS
CD29EL03

0D29S003 US
CD29SP03 DS

E-3-1A 31 4."71
4 4.131

'4 3.512
22 5.513

4 4.131
54 3.572
54 15-.2

4 4.131
54 3.572
54 3.572

4,238
3.136
2.712
4.1ý5
3.136
2.712
2.112
3. 135
ý.112
2.712

-- Grouped by Line: 035-20 -C-30, No Sorting.

OUTLET NOZZLE
CD30ELOI
CD30VA01
CD30EL02
CD30EL03
CD3OSPO1 uS
CD30SPO1 DS
CD30EL04
CD30SP02 US
CD30SPO2 DS

E-3-1B 31 4.771
4 4.131

22 5.513
4 4.131
4 4.131

54 3.572
54 3,572

2 4.131
52 2.191
52 2.791

4.238
3.136
4.185
3.136
3.136
2.712
2.712
3 . 136
2.119
2.119

e-2Grouped by Line: 036-24"-C-30, No Sorting.

294.7
294.7
294.1
294.7
294.7
294.7
!94.7
294.7
294.7
294.7

294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7

294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294.7
294,7
294.7
294.7
294.7
294.7
294.7
294.7
294.1
294.7
204.1
294.7

8.023
8.0)3
F.023
7.865
8.023
8.023
8.023
8.023
8.023
8.023

8.023
8.023
7.865
A.023
8.023
A.023
R.023
8.023
A.023
8.023

5.547
5.547
8.023
5.547
5.547
5.547
5.947

11.146
8.023
5.547
5.547
5.547

11.094
R.023

11.094
11.094
11.094
11.094
11.094
11.094
11.094

5 .547
8.023
5.541
8.023

0.000
0.000

0 . 00030.000
0.000
0.0003
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0. 000
0.000

0.000

,0.000

0.000
0.000
0,000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.0000.000

20.000
20.r00
20.000
20.3000
20.000

20. 00G0
2l. co00
20.000
20.000
20.000

20.000
20.000
20.000
20.000
20.000
20.000
20.000
20.000
20.000
20.c00

24.000
24.000
20.000
24.000
24.000
24.000
24.000
24.000
20.000
24.000
24.000
24.000
24.000
20.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
24.000
20.000
24.000
20.000

CD30SP03DS
-. 30RD00 ILE)
CD30RD01(S/E:
C0D30TE01(U/SI
".230TE01 (DtS)
CD330SP03
CD3OTE02 (US)
CD30E02 D./S)
CD30TE02{BR.)
CD30SP04 US
CD30SP04 DS
CD30TE03(U,'S)
CD30TE03(D0.S)
CD3OTEO3:BRJ.
CD30SP05 US
CD30SP05 DS
CD30EL05
CD)30SP06
CD30EL06CD305L07

CD30TE04{U/5:
0D30TE041D/S)
CD30TE04 (BR. )
CD30RD02,L'E)
CD30RD02(S/E)

9
is
18
15
15
65
14
14
14
64
64
12
12
12
64
64

1
51

3
53
14
14
14
7

0.898
2.450
3.126
".450
2.450
1.634
4.492
7.191
3.907
1.634
1.634
3.349
5.347
3.796
2.608
2.608
4.303
2.A69
4.564
3.260
7.172
4.492
3.907
2.859
3. 512

0.682
1.860
2.373
1.860
1.860
1.240
3.411
5.459
2.966
1.240
1.240
2.542
4.059
2.882
1.980
1.980
3.267
2.179
3.465
2.475
5.445
3.410
2.966
2.110
2.712

U
I
I
U
I
I
U
U
I
I
I
I
I
I

:=->Grouped by Line: 037-16"-C-30, No Sorting.

0030E1 3 4
11NLET NOZZLE P-1-IA 30

5. 492
5.937

4.170 294.1 12.619 0.000 16.000
4.508 294.7 12.619 1.,00 16.000

- Grc.uped by Line: 037--25-C-30, 13o Sorting.

00300278 325
70D3O083.37

C030%"A02
2D03 3Ph3

Or` -ELO R
,?'D-,.ELe9
,3 50. P310

02.30F71.3

70305L2.2

0 3
(:DpZ') -iL E:

':323 70O .; 92

57

57
3
3

53
4

54

53
4
4
7.-

2.191
:. 191
4.131
5. 513
2.456
3.907
3 . 307
2 .- M3
4 . 131
3 .572
C.35 1

A•

4. to i i
2.;1)
2.1.

2.119
136

4.1 15

-. 966
2.6

13f,
2
- . o6

2,•L

-. '1:
2..1.

3.2•

294.7
294.7
294.7
294.7

2944,
294.?
294.,
294.7
294.7
294.7
294.7

194.1
294.
234.
294.1

295.1
.34.•

8.0"'

R. 0`3
S.023

9.0323

8 3. AA.9023

A.t0.23

a33.•
8.0:3

8.023

R. C23A. 23n

12. h.,9

0,000
0.300

0. 000

0.000

3..30"-

0.330

2. 00

n.,J f
0.1133
,1 . '3:00
,'.3.1.7
(10.."

20. 000
30.020
20.00(1
20.000

20,.000
30.060
23).,000
20.300

20.00,3

20. 0
2;.,230

L6.0.30

.- . 3::-.ped by L' 9,e: :3 3-16"'-,' 32, 1;.31; .. j.

4 - .4.8 III. 1.
.534 3941 12.6.10 3030 I5.oOO

lbo I



===,3r,;Dd Yj Linie: C639-20'-C-32, kid Svtting.

.CD3c2SP05

:D32%L0Y,
CD32VA01

,D32ELC3
.CD3 911I

CDI2iFE0
CD32 FE0IA
CD32EL04
C032SP02
CD32EL15

CD32RDO (L:EJ
023 210101.(0'E3

52 -2.156

3 3. 97
2 2 5.513

4 4. 31
54 3 .572

6 0M054
56 2.762

3 3.907
53 2.7 91

4 4.131
54 '.572

17 '.791
1') 2.672

I.P65 294.7 0.023
i.695 294.7 t.023
2,966 294.7 8.025
4,-95 294.7 -7.R65
3.136 294.7 q.,)23
2.712 294.7 9.02)
0.041 Z94.7 33.876
2.097 294.7 33.176
2.q66 294.7 A.02)
2.119 294.7 A.023
3.136 294.7 Q0a33
2.7i2 2?4.7 8.023
2.119 294.7 9.023
2.029 294.7 12.619

0.000 20.000
0.000 20.000
0.000 20.000
O.OOO 20.000
0.000 20.000
0.00o 20.000
0.000 20.000
0.000 20.000
0.000) ;0.000
0.000 20.000.
0.000 20.000
0.000 20.000
0.000 20.000
0.000 16.000

/W6



C,.r-ýnry: ",'ermn'.rt Yankee "p2.e t P,'.wer 2orporati.n) R,.•Ott Date: 2H-AEP-20^22 Time: `')29:16
Plant: Vermont Y-ankee Analysis Date: 28-SEP-2006 Time: 0'9:'9:53
Unit: CHEC'V,jP9S FAC Version l.OF (Build 521
Z)9 "Jame: Ify

• - Wear Rie Analysis: Wear Predictions Pepor't "
,,. .. .. .. .. ..... ... ,. J ... . ., .. ,........ .,.......

Pun Nlame: CondC-016 E3 to '' FWP
Ending Pertod: CYCLE 25
T'otal Plant Operating Hours: 241618 Duty Factor (Globall: 1.000

,PA Data Option: Ignore NFA Exclude Measure Wear: No
Ll:e Correction Factor: 0.1"65

Total Lifetime ln-Sar-jice Cmp. in-gervice Cmp. In-Service Cap. Incremental Time(hrs)
Component Wear imils) Wear mils) Tmeas,Method, rime Thickressimils) [4) W!ear~milsl (51 Last

1,ame Prd. [11 qeas. Prd. [i) Meas. (in) [3) (2) (hrs) [3) Tp rm PPVWEAR Inspected

===>Grouped by Line: 034-20^-C-29, No 3orting. U
C029:3P02 US
C029EL03
CD29SP03 US
CD29SP03 DS

47.6 34.0 47.6 34.0
55.0 125.0 55.0 125,0
47.6 36.0 47.6 36.0
47.6 59,0 47.6 59.0

0.580
0.685
0.584
0.603

MT
11W
GW
GW

102075
102975
i02975
102975

546.4
539.0
546.4
546.4

580.0
685.0
584.0
603.0

50.9 102975
58.9 102975
50.9 102975
50.9 102975

t-=>Grouped by Line: 035-20"-C-30, H'o Sorting.

CD30ELD2
CD30EL03

'36.0 96.0 96.0 96.0 0.562 :W 195618 498.0 562.0
96.0 135.0 96.0 135.0 0.536 GW 195618 498.0 536.0

17.9 195618
17.9 135618

===>Grouped by Line: 036-241-C-30, No Sorting.

CD30SP03DS
CD30TE02(U/S)
CD30TE02{D/S)
CD30SPO4 US
CD30SP04 DS
CD30SP05 US
CD30SP06
CD30EL06
CD30SP07

23.0
114.9
184.0

41.8
21.1
34 .R
56.5
89.9
64.2

36.0
140.0
133.0

52.0
30.0
53.0
33.0
82.0
27.0

23.0
114.9
184.0

41.8
21.8
34.8
56.5
89.9
64.2

36.0
140.0
133.0

52.0
30.0
53.0
33.0
82.0
27.0

0.652
0,902
1,037
0.629
0,681
0.687
0.683
0.671
0.666

XT
MT
GW
MT
MT
Gw
GW
MT
MT

218618
218618
218618
218618
102975
102975
160352
160352
160352

665.0
573.1
504.0
646.2
666.2
653.2
631.5
598.1
623.8

652.0
902.0

1037.0
629.0
681.0
687.0
683.0
671.0
666.0

1.8
9.0

14.3
3.3

23.3
37.2
22.6
36.0
25.7

219618
218618
218618
218618
102975
102975
160352
160352
160352

===>Grouped by Line: 037-16"-C-30, No Sorting.

ý==oGrouped by Line: 031-201-C-30, No Sorting.

CD30SPO8 US
CD30FEOIA
CD30EL11
CD30SP12
CD30ELI2

55.0
73.4

103.9
74.2
55.0

46.0 55.0 46.0 0.548
28.0 73.4 28.0 0.839
99.0 103.9 99.0 0.740
29.0 74.2 38.0 0.553
74.0 55.0 14.0 0.650

MT
MT
GW
MT
GW

160352
230118
230118
230118
101375

539.0
738.6
490.1
519.8
539.0

548.0
839.0
'140.0
553.0
650.0

22.0 160352
2.8 230118
3.9 230118
2.8 230118

58.9 102975

I
I
I
I
I
I
I
I

=r=>Gro'.ped by Line: 039-16-C-32, No Sorting.

===>Grouped by Line: 039-20'-C-32, No Sorting.

CD30SP05
CD32SP04
CD32EL02
CD32FE01A
CD32EL04

62.8
57. 1

100.0
64.2
90.8

59.0
75.0

16G.0

95.0

62.8
57.1

100.0
64.2
90.8

59.0 0.535
75.0 0.512

160.0 0.689
23.0 0.748
95.0 0.678

MT
MT
GW
PW
GW

218618
-218618
218618
195618
195618

531.25116.9
494.0
747 .8
503.2

535 .0
512.0
689.0
747.8
678.0

4.9 218618
4.5 21,618
7.8 218618

12.0 195618
17.0 195619

Notes:
[i1 Predictions are for the time of last inspection (last known meas. wear).
[2) GW = Tmeas is minimum thickness from Band, Blanket or Area Method of greatest wear.

MT z Tmeas is component minimum thickness.
FW z Tmeas is Tinit - predicted wear.
US = Tmeas is user specified.

(3) If no Tmeas has been determined from measured data, then Tmeas = Tinit and Time ý current
Tneas is used to determine Predicted Thickness and Component Predicted Time to Tcrit.

;4) These two values are used for thickness plot.
Tp = Predicted thickness at Tmeas.
I'm = Last measured thickness ?Tmeas[,

[(5 PRWEAR = incremental wear from last Tmeas time to analysis ending period.

component installation time.

I
I
I
I
I

I(,)z~ I



C 'mo37 ;ýimont "£ank,.e;,i cea Pt:,,er ý.?rpovjrkin Rep",rt Date; .- {•-O,; "m:0:9t
P'ant: Vermont. Yankee Analysis Datai: 28-SEP-2006 Time: 69:09:53
U i"t CHEC"140R'K.S FAC Version I.SF Ilusid 52)

War Pate Analysis: Combined Rankings fr Inspection

Run Niame: Cond2006 E3 to 2 FI;JP
,,nding :.-riod: *2,.LF 25
Total Plant Operating Hours: 24161 Duty Factor IGlobal): 1.000
'IRA Data Cption: Ignore ExcA lxcude Meqsure Wear: No
Line Correction Factor: 0.265

Component Geometry Average dear Pate
Name Code (mils,'year(

CD30EL06 1 4.564
CD33EL13 4 5.492
CD32FE01 6 0.054
CD7QRDO2{(SiE) 7 3.572
CD30VA02 22 5.513
CD39SP02 DS 54 3.572
CD30TE02fD/S) 14 7.191
CD30TE04(1,'S) 14 7.172
INLET.NOZ2LE P-i-7A 10 5.93?
iNLET NOZZLE P-I-IC 30 5.937
CD29VAO1 22 5,513
CD30VA01 22 5ý513
CD32VAO1 22 5.513
CD32EL06 4 5.492
CD29EL02 4 4.131
CD30TE03(D/S) 12 5.347
CD30TE04)D/S) 14 4.492
OUTLET NOZZLE E-3-1A 31 4.771
CD30EL04 2 4.131
OUTLET NOZZLE E-3-1B 31 4.771
CD32EL05 4 4.131
CD30EL07 2 4.131
CD30EL01 4 4.131
CD3TE021IU/S) 14 4,492
CD29EL01 4 4.131
CD30EL05 1 4,303
CD32EL03 4 4.131
CDDOELIO 4 4.131
CD3OEI.02 4 4.131
CD30ELO9 3 3.907
CD30EL03 4 4.131
CD30ELO8 3 3.907
CD30TE04(BR.) 14 3.907
CD29EL03 4 .4.131
CD30TE03(BR.) 12 .3:736
CD30EL12 4 4.131
CD32SP03 54 3.572
CD29GP01 S4 3.572
CD30SPI3 54 3.572
CD30SP01 DS 54 3.572
CD30TE02(BR.) 14 3.907
CD32SPO1 54 3.572
CD32EL02 3 3.907
CD30SPO1 US 54 3.572
CDIOEL1I 3 3.907
CD30SP11 54 3.572
CD32EL04 3 3.907
CD30RD01(S/E) 18 3.126
CD29SP03 DS 54 3.572
CV29SP02 73S 54 3.572
CD29SP03 US 54 3.572
CD30RD031S,'E, 1' 2.672
CD33RD01(S.'E) 17 2.672
CD30SP02 DS 52 2.791
CD315SPIO 53 2.791
CD32RD01'L/E) 17 2.791
CD30RD03(LiEI 17 2.791
CD30SP08 DS 57 2.791
CD32SP02 53 2.791
C7330SP02 US 52 2.791
2D30TE03(U.'S) !2 3.349
CD)30SP07 53 3.160
CD30SP08 U3 57 2.791
CD33SF606 51 2.869
CD32SP04 64 2.233
CD30RD02ýL El . 2.859
Cn3•SP09 59. 2.456
CD30ZP05 DE 64 2.608
,D3SP05 51 2.456
."DosP2 .731
C23,%TE01D.) ,49 f
,:D30TEs01U 3) 2.450
CD3'RDOI '7 E) 1A 2450
C-D03E0

7
A !A

,'l3,3FEOIA 55S.4

'ý31: Pf4 CS 64 1.6A4

".D313 l P04 D .4 1.614
C . -(?R

7r2~;FS1 .' 054

Component Predicted
Time to Tcrit (hrs)

Non-Inspected Inspected
----------------.I.-.....

411011
70500

369A3356 ------
328682 .....

43124 .... .
328682 ...

...... 8•2 06

28535
41343 ------
41343
43124
43124 .
43124
70500

222443
885578 ......

.235433
283788 ......
241257
283788
241257
241257 ......
241257 ---.-.
...... 1080385
241257 -....-
259732 ------
241257
241257 -.--

420036
273230 ------
...... 347407

273230
273230 -----
------ 649218
290627 ------
-- 551448
328682 ------
328682 .
328682
328682 -
851983
328682
...... 843030

328682 -
--.--- 789453
421103 -. ..

-- 511511
437223

... .. 450143
480859.
480859
509826
509826
509826
509826 .-.---
509S26 ......
509e26 ......
509826

13A4564 ------
--- 594109

..5 46937
755904

------ 588349
!413385 ......
62 - 47
632.128 ....

640826
...... 647083
696846
63.1846 ....6564

...... I15 529
. .4763

.... 15"'1CS9

1:04393 ....
l ...:0431. .

3 9 4 35 .. ..

I IGS



."'z'ipan': ';erm,•nt "T,inkee ?;ucl-tar Po'wer ,7rporat.1 n P.:j l c [ate: 2`R-SEP-20,36 7r,,e; ,,9:2):07?2ant: Vermont Yankee Analysis 'ate: 28-SEP-2006 Time; 39:09:53

!,4 ZHEt: F.S FAC Vers!&n !.,)F Ituild 52;
C.7 Name. ý V

.. o .. .. ..... • .o .° .°°... .... .... °....... °..... .... t... •... I
Nun Name: Cond2OS6 53 to 2 F%.P
Fnding Pericd: CYCLE 25
Total Plant Operating Hours: 24;6!R Duty Factor !Global): 1.000
;RA Data Option: Ignore NFA Exclude Measure 3Star. NO
Tine Correction Factor: 0.265

Component Predicted[l] Component Actual
nomponent ----- Thickness int - Time to Tcrit (hrs) Service Time 1

Name Init. Prd.[11 Thoop Torit Non-inspected Inspected (hrs;

=-=Grouped by Line: 034-201-C-29, No Sorting.

OUTLFT NOZZLE E-3-LA 0.094 0.531 0.394 0.394 2R3788 115707
CD29EL01 C.594 0.480 0.394 0.394 241257 -41618
CD29SP01 0.594 0.495 0.394 0.394 329682 ..... 24161w
CD29VA01 0.594 0.442 0.421 0.421 43124 241618
CD29EL02 0.594 0.473 0.394 0.394 222443 241618
0D29 8P02 US 0.594 9.529 0.334 0.394 ..... - 4277223 241618
CD'98932 DS 0.594 0.495 0.394 0.394 319692 241618CD29EL03 0.594 0.626 0.394 0.394 649218 24161-8
CD29SPO3 US 0.594 0.533 0.394 0.394 450143 241618
CD29SP03 DS 0.594 0.552 0.394 0.394 511511 241618

===>Grouped by Line; 035-201-C-30, No Sorting.

OUTLET NOZZLE E-3-1B 0.594 0.531 0.394 0.394 283788 1-.5707
CD31ELOI 0.594 0.480 0.394 0.394 241257 241618
CD30VAOI 0.594 0.442 0.421 0.421 43124 241618
CD30EL02 0.594 0.544 0.394 0.394 420036 241618
CD30EL03 0.594 0.518 0.394 0.394 347407 241F18
CD30SPO1 US 0.594 0.495 0.394 0.394 328682 241618
CD30SPO1 DS 0.594 0.495 0.3M4 0.394 328682 241618
CD30EL04 0.594 0.480 0.394 0.394 241257 241618
CD3',3082 U1S 0.594 0.517 0.394 0.394 509826 241618
CD30fP02 DS 0.594 0.517 0.394 0.394 509926 241610 I
===>Grouped by Line: 036-24"-C-30, No Sorting.

Cr030SP03DS 0.688 0.650 0.472 0.472 . 2293118 24161I
CD30RD00(L/E) 0,688 0.620 0.472 0.472 696946 241418
CD30RD01(S/E) 0.594 0.508 0.394 .0.394 421103 241618
CD30TEO1EU'S) 0.688 0.620 0.472 0.472 696846 241618
CD30TE01 D.'S) 3. O. 0.620 0.472 0.472 696946 241618
CD308P03 0.688 0.643 0.472 0.472 1204399 241618
CD30TE92(O/Sj 0.688 0.893 0.472 0.472 - 180395 241618
CD30TE2O'D,'S) 0.688 1.023 0.472 0.472 882906 241618
CD30TE0218R.) 0.594 0.682 0.394 0.394 85L983 241618
CD308P04 US 0,688 0.626 0.472 0.472 1082898 241618
CD30SP04 DS 0.688 0.658 0.472 0.472 1308712 241618
CD30TE03(U/S) 0.688 0.874 0.472 0.472 1314564 241618
CD30TE03(D/SI 0.688 0.883 0.472 0.472 R85578 ...... 24161A
CD30TE03(7i5.) 0.594 0.489 0.394 0.394 290627 241618
CD30SP05 Us 0.688 0.650 0.472 0.472 ------ 784763 2416!8
CD30SP05 DS 0,688 0.616 0.472 0.472 635428 241618
CD30EL05 0.688 0.569 0.472 0.472 259732 241618
CD30SP06 0.688 0.660 0.472 0,472 755904 241618
CD30EL06 0.688 0.635 0.472 0.472 411011 241618
CD39SP07 0.688 0.640 0.472 0.472 594109 241618
C030rE04(U/S) 0.688 0.490 0.472 0.472 28535 241618
CD30TE04ID/S; 0.689 0.564 0.472 0.472 235433 241618
CD30TE04[BR.) 0.594 0.486 0.394 0.394 273230 241618 I
CD30RD02(L,:E) 0.688 0.837 0.4?2 0.472 1473385 N41618
CD30RD02(S.'E) 0.594 0.495 0.394 0.394 328682 .24*168

z==>Grouped by Line; 037-16-C-30, No 9orting.

CD3OEL1I 0.510 0.349 0.315 0.315 7r700 ..... 246168

•INLET NOZZLE P-1-IA 0.500 0.336 0.315 0.315 41343 241618

===>Grouped by Line: 93--20-C-30, No Sorting.

C030SPSR US 0.594 0.526 0.394 0.394 546937 24161.Q
..... sp08 25 0.594 0.517 0.394 0.394 529826 241419 U
.:03JELO7 1.594 0.480 0.3)4 0.394 241257 - ------ 241618
iZ0v9.A02 0.594 S.442 0,421 0.421 43124 ---- 241610,37879 2.594 0.526 0.394 0.394 422747 ---- 468
230ei,0A 0.59

4  
0.486 0.394 0.394 17323,'3 .... 4 618

.'.3EL09 .0.94 0.486 0,394 0.394 2732 3 ...... 24.6 B
rD301',1 0.524 0.517 0,394 0.334 5096 ----- 4118 1
:CS'.',ELI 0.594 0.490 0.394 0.394 24125A I,1'1053.31 3.594 0.495 0.394 0.3-4 3.:94 .. ... ---- 1- 8

CD"CFE01 '514 0.593 C.420 0.420 32983356 . - 4161.
.032~0F A 0.A12 0.636 0.460 0.460 PA- ye 14.[1
'1DOEL 1 0. 34 0.736 0.394 0.304 ------- 03 35 . 6

•"D5=! .534 7.530 3.734 .. 394 ..... 84?rn3 •461 9
.: D71,E.I. 2 .i-) 4 0.591 0.3ý4 ,.394 - -14- - 241448

5.194 0.495 :.34 0.'194 3Th9A2 -- i---`;;D30 003 E! 0.34 .9.5 0.1-94 0.34 ' A:;1, -- 2-1- -18

,0: -. S E) ' 350) 0.426 0.315 2.3:5 447959 -- 11---

=-•r,3e ry 1.i:: n)-l-.-32 , No Scrtir.q.

49 . 5 3 44~~l ---- A



==m->Grcuped by Line: '29-20"-C-32. No Sorting.

CD30SP05 0.594 0.530 0.394 0.394 ------ 640P26 241518
CD3 2SP04 0.594 0.50A 0.394 0.394 ------- 588149 241618
CD32EL02 0.594 O.611 0.394 0.394 ------ 449030 241618
C032'A01 0.594 0.442 0.421 0.421 43124 2416-8

CD3^.ELOI 0,594 D.40 0.334 0.394 241257 241618
CD32.;P,1 0,594 0.495 0.394 0.394 32A682 241618
CCD32FEOI 0.594 3.593 0.420 0.420 J6983356 - 24618
CD32FE01A 0,812 0,126 0.460 0.460 11513-9 24118
CD32EL.04 0.594 0.661 0.394 0.394 - 789453 241618
CD321SP02 0.594 0.517 *0.394 0.394 509826 241618
CD32ET05 0.594 0.480 0.394 0.394 241257 241638
C0324.203 0.594 0.495 0.i94 0.394 328682 241618
CD32RD0i(L/E) 0.594 0.517 .0.394 0.394 509826 241618
CD32R)O1iS/E) 0.500 0.426 0.315 0.315 480859 24161?

Note:
[1) Predictions are based on last Tmeas to analysis ending period.

q'v.

.O.\,



Tpred/Tcrit Ratio Plot

Cond2006 E3 to 2 FWPAsO
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Cumulat' ive of Comp. Time to Tcrit
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Comparison of Wear Predictions

Cond2006 E3 to 3 FWP LCF = 0.252
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Comparison of Thickness Predictions

1200 Cond2006 E3to 3 FWP LCF =.0.252
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.dny: Verm.:unt Yan.kee Nuclear Fower Corporation Report Date: 28-SEP-2006 Time: 08:51:41
F, iant: Vý.'rmvnt Yai*kee Analysis Date: 28-SEP-2006 Time: 08:47:32
Unit: CHECWORKS FAC Version 1.OF (Build 52)
1.3 Uame: VY

Wear Rate Analysis; Combined Summary Report

Flun Name: Cotid2606 Ej to 3 FWP
Sndirq Period: CYCLE
T".tal Plart p,0peratiog Hours: 241618 Duty Factor (Global): 1.000
I,8A Data Opthj..: Ignore NFA Exclude Measure Wear: No
Lin:t Correcti.n Factor: 0.252

T I
Average Current Component Predict[l) Total Lifetime In-Service Cmp. In-Service amp. Time(hrs)

C o.poner.t Geom. Wear Rate Wear Rate -------- Thickness (in) ------- Time to Tcrit (hrs) Wear (mils) Wear (mils) Tmeas,Method.Time Last

Name Code (mils/year) (mils/year) Init. Prd.[l] Thoop Tcrit Non-Insp. Insp. Prd.[2] Meas. Prd.[21 Meas. (in)[4) [3] (hrs)14J Inspected

ýz:-Lucouped by Lin.e: 034- 20" -C-29, No Sorting.

',U ri;,T NOZZLE E-3-1A 31
r D--'3E 1. --1 41
CD 23SP0 1 54

9D VA51 2
Ct'.:3EL'2: 4

:LQ9,SP02 US 54
C!,; SPO:. US 54
D.20gEL00. 4

CViSP03 LUS 54
CD3 9P13 DUS 54

4.546
3.937
3.405
5.254
3.937
3.405
3.405
3.937
3.405
3A.405

4.039
2.989
2.585
3.988
2.989
:.585
2.585
2.989
2.585
2.585

:--i..xcuped by Lini-: 035-20-C-30, No Sorting.

uUTLET NOZZLE E-3-11 31
)20305001 4

CD13VA0i 22
:0130SL02 4

CL0EU.,03 4
*D30SP01 US 54
CD'30Spoi DUS 54
CD3 ELO04

DP.30SP,2 US 5-
CDJ0SP'02 DS 52

4.546
2.937
5.254
3.937
3.937
3.405
3.405
3.937
2. 660
-2.660

4.039
2.989
3.988
2.989
2.989
2.585
2.585
2.989
2.019
2.019

-:-Lecuped hy Liine: 036-24"-C-30. No Sorting.

0.594 0.534 0.394 0.394
0.594 0.485 0.394 0.394
0.594 0.500 0.394 0.394
0.594 0.449 0.421 0.421
0.594 0.476 0.394 0.394
0.594 0.531 0.394 0.394
0.594 0.500 0.394 0.394
0.594 0.629 0.394 0.394
0.594 0.535 0.394 0.394
0.594 0,554 0.394 0.394

0.594 0.534 0,394 0.394
0.594 0.485 0.394 0.394
0.594 0.449 0.421 0.421
0.594 0.545 0.394 0.394
0.594 0.519 0.394 0.394
0.594 0.500 0.394 0.394
0.594 0.500 0.394 0.394
0.594 0.485 0.394 0.394
0.594 0.521 0.394 0.394
0.594 0.521 0.394 0.394

0.688 0.650 0.472 0.472
0.688 0.624 0.472 0.472
0.594 0.512 0.394 0.394
0.688 0.624 0.472 0.472
0.688 0.624 0.472 0.472
0.688 0.645 0.472 0.472
0.688 0.893 0.472 0.472
0.688 1.023 0.472 0.472
0.594 0.683 0.394 0.394
0.688 0.626 0.472 0.472
0.688 0.659 0.472 0.472
0.688 0.877 0.472 0.472
0.688 0.886 0.472 0.472
0.594 0.494 0.394 0.394
0.688 0.652 0.472 0.472
0.688 0.619 0.472 0.472
0.688 0.575 0.472 0.472
0.688 0.661 0.472 0.472
0.688 0.637 0.472 0.472
0.688 0.642 0.472 0.472
0.688 0.499 0.472 0.472
0.688 0.570 0.472 0.472
0,594 0.491 0.394 0.394
0.688 0.839 0.472 0.472
0.594 0.500 0.394 0.394

304197
265 83 6
360521

60937
240659

360571

304197
268836

60937

360571
360571
268836
550644
550644

746881
457547
746881
746881

1279453

895111

1460918
937337
320639

682436
288222

45628
262725
302385

1550493
360571

466883

689327
.480439
544832

443209
367000

2396788

1134771
927559

1137408
1381328

831553

797648
435754
627877

45.4

52.5
45.4
45.4

91.5
91.5

21.9

109.5
175.4

39.8
20.7

33.1

53.9
85.7
61.2

34.0 45.4

125.0 52.5
36.0 45.4
59.0 45.4

96.0 91.5
135.0 91.5

36.0 21.9

140.0 109.5
133.0 175.4

52.0 39.8
30.0 20.7

53.0 33.1

33.0 53.9
82.0 85.7
27.0 61.2

CDMOSP03DS
C-030RD01 (L/E)
Cr iORDO i (,'F)
CD3TE I I(U ;S)
CI36TEC1 (DS)

CD3OTE0I (U, S)
b CI,1CEOC: G2) ý

'D3 EO'T( SR. )
D030S804 US
D0108P04 DF

OT EO 5'3 (U'S5)
C0'30"E0 3D.,S)
Cl. E 3 (F)R.)

I ,30PC5 LIS
.2030S805 DS
CD30EL0',

CD30SEL0".20305P07

CD3GTE04(US)
C01D6TE04(DPS(

D'3 -.1 E,)4 (!DR.
CD30RD02 (.'E)
CD ORDO IS,'E)

9
18
18
15
15
65
14
14
14
64
64
12
12
I'.
64
64

1
51

3
13
14
14
14

0.856
2.335
2.979
2.335
2.335
1.557
4.281
6.853
3.?24
1.557
1.557
3.191
5.095
3.617
2.486
2.486
4.101
2.734
4. 350
3. 107
6.835
4.281
3.724
2.724
3.405

0.650
1.773
2.262
1.773
1 .773
1.182
3.250
5.203
2.827
1.182
1.182
2.423
3.868
2.746
1.887
3.887

3.114
2.076
3.302
2.359
5.189
3.250
2.827
2.068
2.585

--- 0.594 --
--- 0.594 --
--- 0.594 --
--- 0.594 --
--- 0.526 MT

34.0 0.580 MT
--- 0.594 --

125.0 0.685 GW
36.0 0.584 GW
59.0 0.603 GW

--- 0.594 --
--- 0.594 --
--- 0.594 --

96.0 0.562 GW
135.0 0.536 GW

0,594 --
0.594 --

--- 0.594 -
S0,594 --

--- 0,594 --

36.0 0,652 NT
--- 0.688 --
--- 0.594 --

0.688 --
--- 0.668 --

-- 0.688 --

140.0 0.902 MT
133,0 1.037 GW

0.690 GW
52.0 0.629 mT
30.0 0.681 MT

--- 0.922 MT
--- 0.959 MT
--- 0.594 --

53.0 0.687 GW
--- 0.688 --
--- 0.688 --

33.0 0.683 OW
82.0 0.671 MT
27.0 0.666 MT

0.688
0.688 --

--- 0.594 --
--- 0.860 MT

0.527 PW

46A. 0.548 MT
0.594 --
n -. 04 -

125911
0
0
0

11461.1
102975

0
102975

10-175
102975

125911
0
0

135618
195618

0
0
0
0
0

218618
0
0
0
0
0

21R618
218618
218618
216618

102975
102975
102975

0
102925

0
0

160352
160352
160352

160352
0
A

102975

102975
102975
10•975

195618
195618

218618

218618
218610

218618
102975

102975

160152
160352
160352

160352

=.Grc, uped hy Ibire: 037-20:-C-30, No Sortiz

'%j CD30P580 Us 51 2.660
C?030SP08 D5. 57 2,660
'nl,0 r-1 Al 1 41:

7.019 0.594 0.527 . 0.394 0.394
2.019 0.594 0,521 0.394 0.394

1000 n q.4 n .105 " 10.1 n 10.

578380
550644

52.4 46.0 52.4

M M M M M M M M mm M M M M M M M M MM



- m m - - m - m m m m - m m m m - m

. -¢',,An2
- [CD',uS t ,-

C[-3 OELC-,.3

i -'uF.O

l730F.u1 aCO,3 EL Iv

CIf'lEI,: 2

I173Di3500-3 I. 6)

Is

3
53

4
54

3
53

14
17
1?.

5. 54
32. 41

.24
2.660
3.937
3.405
0.051.
Z'.6 13
3 . 72.4
-- .66C,
3.937
3 405

:!.66-)
2.546

3.9q8

2.827
2.827
2. C-19
2.989
2.585
0.039
1 .999
2.827
2.019
2.989
2.585
2.019
1.933

0.594 0.449 0.421 0.421
0.594 0.529 0.394 0.394
0.594 0.491 0.394 0.394
0.594 0.491 0.394 0.394
0.594 0.521 0.394 0.394
0.594 0.485 0.394 0.394
0.594 0.500 0.394 0.394
0,594 0.593 0.420 0.420
0.812 0.836 0.460 0.460
0.594 0.736 0.394 0.394
0.594 0.550 0.394 0.394
0.594 - 0.594 0.394 0.394
0.594 0.500 1.394 0.394
0.594 0.521 0.394 0.394
0.500 0.430 0.315 0.315

60937
669131
302385
302385
550644
268836
3605)1

38821984

360571
550644
520249

1649076
1061541
6-9545
586738

70.0
99.0
70.7
52.5

28.0

99.0
38.0
34.0

70.0
99.0
30.7
52.5

0.594 --
--- 0.!94 --

0.594 --
--- 0.594
--- 0.594
--- 0.594 --
--- 0.594 --
--- 0.594 --

28.0 0.839 MT
99.0 3.740 GW
38.0 0.553 NT
74.0 0.650 GW

--- 0.594 --
-- -594 --
0.500 --

0

0

0

0
230116
230118
230116
±029075

0
0
0

230118
230113k
240118
10955

-='>.-Zc.up,:d by Line: 03--16"-C-30, No Sorting.

!lvT:. V-l.SLE I- 1-A 30
5.,34
5.658

3.974 0.500 0.356 0.315 0.315
4.296 0.500 0.344 0.315 0.315

89662 ... ... ... .... 0.500 --
59068 ... ..- -..- -- 0.500 -- 0

=z;:4,roupc.-d by Liae: 038-20"-C-31. No Sorting.

C n'; I v.;I' I.
- :,3161-01

E.3 .3 1-0

COI :61.03
'. [.1:" F03

C031EEL31

CDJlFEC:I1•
D3 0 ELl--I

.D31:Th-04
CI3 I1.05
CD ý 1FP1.::5
C D, 1 D1201 5

G03 1 R- I( L/E)

59
3
3

53
54

54
6

56

53
4

54

17

5.254
2.341
3.724
3.1124
2. t60
3.937
3.405
0 .051
2.633
3.7`4
2,660
3 .937
3.4058.160

2.660
2.546

3.988
1'.777
2.827
2.827
2.019
2.989
2.585
0.039
1.999
2.827
2.019
2.989
2.585
2.019
1.933

0.594 0.449 0.421 0.421
0.594 0.529 0.394 0.394
0.594 0.491 0:394 0.394
0.594 0.491 0.394 0.394
0.594 0.521 0.394 0.394
0.594 0.485 0.394 0.394
0.594 0.500 0.394 0.394
0.594 0.593 0.420 0.420
0.812 0.761 0,460 0.460
0.594 0.679 0.394 0.394
0.594 0.545 0.394 0.394
0.594 0.485 0,394 0.394
0.594 0.500 0.394 0.394
0.594 0.626 0.394 0.394
0.500 0.788 0.315 0.315

60937
669131
302385
302385
550644
268836
360571

38821984

268836
360571

1320359
884921
657855

1057845
2143244

70. 0

99.0
70.7

52.4
50.2

44.0
85'0
46.0

192.0
123.0

70.0
99.0
70.7

52.4
50.2

-- 0.594
0;594

--- 0.:594 --
-- - 0.594 --
--- 0.594

0.594
C0.594 -

--- 0.594 --

44.0 0.764 MT
85.0 0.683 GW
46.0 0.548 MT

--- 0.594 --
--- 0.594

192.0 0.647 GW
123.0 0.808 GW

-'-G.rcup.:d by Line: 038-16"C-0-1. No iSorting.

C-3.1EL06 4
1N1',L/' NOZZLE P-.1-lB 30

5.234 3.974 0.500 0.468 0.315 0.315
5,658 4.296 0.500 0.344 0.315 0.315

336789 103.1 102.0 103.1 102.0 0.509 GW
59068 --.--- --- --- --- 0.500 --

0
0
0
0
0

C.
0

230118
Ž30118
230119

0

160352'
160352

160352
0

218618
218618
218618

0
0
0
0

195618
195618

0
0
0
0
0

2301184
210118

160352
160352

160352

218618
218618
219616

195618
195618

::..7,rouped by Line: 039-20-C- 32, No Sorting.

,'D3 'EL-0.

1,-,2 1L0211 .E

V..K2VA1S
(0 i2EI.03

Cjj2FEIA

,.i •2EL0-1
.>D22(32
[7D2 CL-)!

1'127:P.LI45

51
64

3

4
5i4

6
56

3
13

54
13
1?"

2.341
2128

5.254
3.937

'.405

0.051
2.633

3 .93,
3.405
-1.660
:. 546

1.777
1.615
2.827
3.988
2.989
2.585
0.039
1.999
2,.827

2.019
2.989
2.585
2.019
1.933

0.594 0.530 0.394 0.394
0.594 0.508 0.394 0.394
0.594 0.682 0.394 0.394
0.594 0.449 0.421 0.421
0.594 0.485 0.394 0.394
0.594 0.500 0.394 0.394
0-594 0.593 0.420 0.420
0.812 0.739 0.460 0.460
0.594 0.662 0.394 0.394
0.594 0.521 0.394 0.394
0.594 0.485 0.394 0.394
0.594 0.500 0.394 0.394
0.594 0.521 0.394 0.394
0.500 0.430 0.315 0.315

60937
268836
36C571

38821984

550644
268836
3605'1
550644
520249

673546
618482
892013

1223936
830835

59.9
54-5
95.3

61.2
86.5

59.0 59.9
75.0 54.5

160.0 95.3

23.0 61.2
95.0 86.5

59.0 0.535 MT
75.0 0.512 XT

160.0 0.689 GW
--- 0.594 --
--- 0.594
--- 0.594
--- 0.594

23.0 0.751 2W
95.0 0.618 OW

0.594
0.594
0.594
0.594

--- 0.500

-=- --.rouýed by Line: 039-16"~C-32. Uo Sorting.

co326±.E4
6  

4
1'N'.67 NOILLF -- 1-1C 3 U

5.234
5.658

3.974 0.500 0.356 0.315 0.315
4.296 0.500 0.344 0.315 0.315

89662 -..- --- --- -- 0.500 -
59068 .--- --- --- --- 0.500 --

0 -----
0 .. .

[i] Fiedictions aze based on last Tmeas to analysis ending period.
(21 Prezljt.iuns, are for the time of last inspection (last known meas. wear).

I[ .ZI Tnleas is winimum thickness from Band, Blanket or Area Method of greatest wear.
NT x Tmeas is ccoeponent minimum thickness.
:W Tites iL Tinit - predicted wear.

US Theeas is user specifiedl.
{-] T3 no Tmeas has been determined from measured data. then Tmeas = Tinit and Time x current component installation Litie.

Trtea6 is used to determine Predicted Thickness and Component Predicted Time to Tcrit.



,ink ciar P,4,er c.,'rporation Report Date: 28-SFP-2006 Time: 0
9

i%;
3 6

it-i m ,',:'m.,.t ¥ nk • Analysis Date: 28-SEP-2006 T i;;.,-: 08:41:32
CHECWORKS FAC Version 1.OF (Build 52)

.5b m•,: VY

W'.-.r Vst. Anl1y•i,: Wear Predictions Report

i- N -rn•t e: ,Vond:i06 i-c. to 3 fWl,
Sod•,in,.j (-C'f "cc]: CY'*-LE'"
-51 pai ,.Hprtik (ic-Ui: 241638 Duty Factor (Global): 1.000
,,KA 0, ,.O;t r .,ll: g',.-,le N•(A Exclude Measure Wear: No

h *:, c -d,•(-cti•.i F9rct,..:: ii.'5

!,til Lif,,time Il -S~rvic C:op. In-Service Crop. In-Service Cmp. Incremental Time(hrs)
• , ,;ar (mil.;I W',-ar (ails) TmeasMethodrTime Thickness(mils)(4] Wea-(mils)(51 Last

.;rd. [i) NS2. I Prd. II! Meas. (in) 13) (23 ihrc) (3] Tp Tm P.WEAR Inspected

* u-:1•v.:•,l:.I b,-. i.r;',; ' ,1- d- .9, NO S,'rting.

*r.:7q:i,.'U- ; 43.4 34.0 45.4 34.0 0.580 MT 102975 548.6 590.0 48.5 102975
O52.. 129.0 51.5 12".0 0.695 GW 10219-5 541.5 685.:0 56.1 102975

-.s3 Uc: 4t.4 36.0 45.4 36.0 0.584 GW 102971 548.6 584.0 48.5 102975
': kls U:S 4,.4 59.0 45.4 59.0 0.603 GW 102975 548.6 603.0 48.5 102975

... ,iped by Li.nc: 0T, 20'-C-30, No Sorting,

". 11.5 96.0 9'.5 96.0 0.561 GW 195616 502.5 562.0 13.1 195618
C030Dl;.03 9i.5 13,.0 91.5 135.0 0.536 GW 195618 502.3. 536.0 17.1 195618

=-:-3zruped by Lilne: U06-24' .C-30, No Sorting.

Ž1,9,;r P3D:; 21.9 36.0 31.9 36.0 0.652 MT 218618 666.1 652.0 1.7 218618
•",hi803 U. 5) 109.5 140.0 109.5 140.0 0.902 MT 218618 578.5 902.0 8.5 218618

0 TE:.-,t tD;.S ) 17 . 4 133.0 175.4 131.0 1.037 OW 218618 512.6 1037.0 13.7 218618
P'OS..: U f' 3 '9. 8 52 0 39.8 52.0 0.629 MT 218618 648.2 629.0 3.1 218618

0:. P.1 . "0. 3,0 ,0.7 30.0 0.681 NT 102975 667.3 681.0 22.2 102975
0,"3- •.LUS 33.1 5 .0 33.1 53.0 0.687 GW 102975 654.9 687.0 35.4 102975

CL, t,,S'.. "1.9 33.0 53. 3j.0 0.683 GW 160351 634.i 683.0 21.6 3160352
'9.5.7 q. 0 85.7 82.0 0.671 MT 160152 602.3 671.0 34.3 160352

C 0. 0 61.2 2.0 0.666 MT 160352 626.8 666.0 24.5 160352

=:.S:.'rupeJ b' 1jn•: 53- - -¢-30, INo Sortifg.

CC 3...--,F'C US 52.4 46.0 52.4 46.0 0.548 MT 160352 541.6 548.0 21.0 160352
"3 -FP(0jA 70.0 C .8.0 70.0 29.0 0.839 MT 230118 742.0 839.0 2.6 230118

CI0i1L. 95.0 99.0 99.0 99.0 0.740 GW 230118 495.0 740.0 3.7 230118
--0.' 3H.0 '0.7 38.0 0.553 MT 23011A 523.3 553.0 2.7 230118

-l1,jF. L 12.5 74.0 52.9 74.0 0.650 GW 102975 541.5 610.0 56.1 102975

Ci ,--i:up ed by Liiie: Oi-!6'-C 30, No Sorting.

":-.,ir-.Uped by, Lilr: 0.20-C-11, No Sorting.

,3ii5'3
1

5 1 A 0.0 44.0 10.0 44.0 0.764 MT 230118 742.0 764.0 2.6 230118

D I .'..1 39.0 55.0 99.0 85.0 0.683 GW 210118 495.0 683.0 3.7 130118
(D. ! .3U4 70.7 46.0 70.7 46.0 0.548 MT 230118 523.3 548.0 2. 230118
"bI I [J:-0 L(• , "E9 ;2.4 191.0 52.4 192,.0 0.647 GW 360352 541.6 647.0 21.0 160352

u,.5 123.0 50.1 123.0 0.808 GW 160352 449.8 809.0 20.1 160352

-- :G,:,,upa by l.in.-: 031-16-C-31, No Sorting.

1)3.1 107.0 103.1 102.0 0.509 CM 160352 396.9 509.0 41.3 160352

=- .roupod by mon;: ,'39-:0! -C-3I., 14.-, S.rt irng.

z1-'StS 5 99 59.0 59.9 59.0 0.535 NT 219618 534.1 535.0 4.7 218618
, 41. 0'!i 14.5 75.0 54.5 75.0 0.512 MT 218618 539.9 512.0 4.2 218618
ýI!'.`IF02' J53 .3 160.0 95.3 160.0 0.689 GW 218618 498.7 689.0 7.4 218618
:D3"::L31A 61.2 2J.0 61.2 23.0 0.751 8W 195618 750.8 750.8 11.4 195618
'.D3E 86.5 95.0 86.5 95.0 0.678 GW 195618 507.5 678.0 16.2 195618

m f C '.if' m by m 1 11 fum 16 1-42m: Somtm ng.
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IL} Prvdirticnsi are for the time of last inspection (last known meas. wear).
(21 '.i Tmeas is ndiurium thickness from Band, Blanket or Area Method of greatest wear.

iT = Tfteas is compcnenL minimum thickness.
i Pm; = Tmoas is Tinit - predicted wear.
US - TPsexs ir. user specified.

131 It no lTese has been determined from measured data, then Tmeas = Tinit and Time = current component installation time.
temeaý is used t<, determine Predicted Thickness and Component Predicted Time to Tcrit.

(41 Thwue tw values are used for thickness plot.
Tp - eredi-ttd thickness at fleas.
T Last measured thickx•ers (Tmeas)

I5S PRfWEAk z Incresenral wear from Ilst Tmeas time to analysis ending period.

m - m - - m - ------ m m m -m - m -



Cc:;panry: .VcImont Y<,1i::e Nuclear Power Corporation Report Date: 28-SEP-2006 Time: 08:51:32
F '.1t: Vermont Yankee Analysis Date: 28-SEP-2006 Time: 08:47:32
07;i L : CHECWORKS FAC Version I.OF (Build 52)

''War Rate Analy.sis: Combined Rankings for Inspection.*'

t ., im.' 6oO,6 E3 C'. F FW'P
t~.,~ln £;•wlod: CYCLE 25

'I.:.al Plaitt Operatlng Hours: 241618 Duty Factor (Global): 1.000
.-.'?A DVia Opticn: Ign-cre NFA Exclude Measure Wear: No

Correction Factor: 0.252

Component Predicted
LCl.LI.flt Geometry Average Wear Rate Time to Tcrit (hrs)

N rie Code (mils/year) Non-Inspected Ihspected

! , 10'EL':'. 3 4.350 -35754
1, ELjir 4 5.234 336789

:U FEU,1 6 0.051 38821984
CD3)RP512 (S, E) 7 3.405 360571
CZO9VAOI 22 5.254 60937
CD2.•3.13 DF 54 3.405 544832
:3 V 6F 02 (D Si 14 6.85- 927559

CD•3uTE04(U•S) 14 6.835 45628
Pt.r 120211. " I. IC 30 5.658 59068

INL.T c::LE P-1-4B 30 5.658 59068
T:•LL1 i.-,Z2LE P-. IA 30 5.658 59068

5.254 60937
cr ::JJA:::l Z2 5.254 60937
`T, fiVA6l 22 5.254 60937
CD "VA, 22 5. 254 60937
Cr32ELO6 4 5.234 89662
rD33kL.lI 4 5. 234 89662
cr29EL 2L 4 3.917 240659 ------
-3.i1E04 (l'iS) 14 4. 281 262725
LDL.0ITEr.,3 (1. S) 12 5.095 937337

IJ3211.0S 4 3.937 268836
I.;T/.'p NOZZLE E • 3- 18 31 4.546 304197

CD 0EL I," .4 3.937 268836
":JITLC.'T N.)ZZLE E-3-1A 31 4.546 304197
;7LJ 1 E,' A 4 3.937 .268836
t,2E:,&. 4 3.931 268836

C1•pEl01 4 3 .937 268836
,tD3fjTIU (US5 14 4.281 ------ 1134771
C-o0EI,07 - 3.937 268836
CL 'CIEL05 1 4.101 288222
C',29LLOl 4 3 . 937 268836

,33E104 2 3.937 268836
,'03 1 V1/, 4 3.937 268836 ------
D0FLt . 3 3.724 302385
23 E, L;; 1. 3 3.724 302385
n'EL./ 3 3.724 302385
:30E.08 3 3.724 302385

CC01•104 28R.l 14 3.724 302385
'-(1 ! OEL 12 4 3.937 586738
Cf30EL,03 . 4 3.937 367000
-D3;TE;,I (hR.l 12 3.617 320639 ------

DZ9FL03 4 3.937 689327
t:1-iOELU2 4 3.937 443209
D 1 54. 3 .405 360571
,-L'3-I I3 3. 724 1061541
B1IP03 54 '1.405 360571

CED •sLl 54 3:405 360571
3-/t.i 54 3.405 360571
11 S is P!5 54 3.4035 360571

Ds 01--01 DS 54 3.405 360571
CU32EL04 3 3.724 830835
CD1.')SPo1 54 3.405 360571 -
CD30TE02 (BPI.) 14 3.724 895111

0D30SPr51 US 54 3.405 360571
0D32EL02 3 3.724 892013
CD29SP02 DS 54 3.405 360571.
CD30.PI 3 54 3.405 360571

0 315L4 3 3.7-24 884921
I•DfODI (S, E) iH 2.979 457547

'acr-CC W 11i v4 AI AAflS--- AsArQA



'-!' U.; S4 3.405 480439
US)J.: t, 1 L:5 E 17 2. 546 520249 ------

*7030$&0"E(S-) 1 2.546 520249 ------

Zfll•spoL us 52 2.6)0 550644 ------
, 2.P0> 3 2.6 60 550644

.7830360S "I 2. 660 550644 ...
C rj s'0Sl'. 05 D67 2.660 5506443 2.660 550644

r) I C2,. K,.:s 57 2.660 550644
C[.(OhD0 : 1. E. 2.660 550644 ------
Cvl' 3 il"S) iý 3.191 1460916
,tik03LD0) i1SE) 17 2.660 550644 -

,737, 1 S F'0 5! 3 107 627877
1',C'S1'0' U.S ,7 2. 60 578380

Cbi.' 0SpbS, 51 .734 797648

L -'D.12.. 18U 64 -1 - 618482
M" C" 2 (1,, L) 7 2 'Q 4 1550493

UiO 0l:i "b5 .60.... 679545
C•t ;!i4ul 53 660 657955

,SA 5•. 341 669131
rD lOc'r.f,') 58 '.34i 669131
C1'uPJ, 51 2.341 673546

C E:i-O 'S 64 2. 486 682436
CD

3
16i01L,:• (I.. 5) 17 b.60 .... 1007845

CDI3'0TEO i VOS) 15 2.335 746881
C0D07E01 (D S) 15 2.335 746881
cn• (oi'rci; (1:18 16I( 2. 335 746981

C;5 6"OlA 5. 633 1223976
Cr' :0s3r05 US 64 2.486 831553
cliL; FE-"OIA 56 2. 633 1320359

,6Ml E.'s IN 56 2.633 1649076
,'D % !Ri I18 {; E) I 2.546 - 2143244

CD0O.--PC•4 US• 64 1. 557 1137409

CD%,.%SP03 65 1.557 1279453 ------
C030Ss;04 1S 64 1.$557 1381328
C0105602.832 9 0. 856 2396788

:f'32FF061 6 0.051 38821984
Clo iFE01 6 0.051 38821984

- - rnm rnm-m----r n--rn rnm-m-mrn rn
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*?:Žrjara: Vereo'n! "ankee Nuclear Puwer Corporation Report Date: 28-SEP-2006 Time:. 08:51:28

rOnt: VerIont . nkec Analysis Date: 28-SEP-2006 Time: 08:47:,2
LA;.ti; : CHECWORKS FAC Version 1.0F (Build 52)

:- b•' (.se : VY

'''Wear Rate Analysis: Thickness/Service Time Report

!-un ((aw,: Cc,•2006 E3 to 3 r'jp
EfIdin.g Period: CYCLE 25
I'U..nca] i-iant Opemating Hours: 241618 Duty Factor (Global): 1.000

"CxA Lets Opt ion: Ignore NFA Exclude Measure Wear: No

ii', Cnrrecriuu Factor: 0.252

- Component Predicted[ll Compo'lent Actual
Ccorfl4 ft --- r- Thickneas (in) Time to Tcrit {hrs) Service Time

Nave Init. Prd.(1] Thoop Tcrit Non-Inspected Inspected (hrs)

-ru-Ghoup-d by Lilne: 034-20'-C-29, No Sorting.

O'i71ET -'. ZLE L' 3- 1.q 0.594 0.5-4 0.394 0.394 304197 ------ 115707

*:,29EL01 0. 5,94 0.4 05 0. 394 0.394 268836 241618
0.594 0.500 0. 394 0.394 360571 ------ 241618

CD29VA01 0.194 0.449 0.421 0.421 60937 ------ 241618
CtO29SlO, 0.594 0.476 0.394 0.394 240659 2416i8
70.Ž9 S' PO.. U 0.594 0.531 0.394 0.394 ------ 466883 241618
CrD2c Psc02 Ds 0.',)4 0.500 0.394 0.394 360571 ------. 241618
CriZELI10 0.594 0.629 0.394 0.394 ------ 689327 241618
ri095.031 Ur 0.594 0.531 0.394 0.394 480439 241618
CD..'2r09 P 5 0.594 0.554 0.394 0.394 544832 241618

z=::-Grouped by Line: 035-20'-C-30, No Sorting.

C'UILET t,'ZZLE E-3-1H 0.594 0.534 0.394. 0.394 304197 ------ 115707
CDSLo01 0.594 0.4815 0.394 0j394 268836 ------ 241618
CD30VA01 0.594 0.449 0.421 0.421 60937 241618
CUjOE.•oZ 0.594 0.545 0.394 0.394 443209 241618
CDIOEL03 0.594 0.519 0.394 0.394 ------ 367000 241618
CD30J'P01 US 0.594 0.500 0.394 0.394 360571 241618

:3020Pql DS 0.594 0.500 0.344 0.394 160571 241618
CD30EL04 0.194 0.485 0.394 0.394 268836 241618
CD30SP02 US 0.594 0.121 0.394 0.394 550644 241618
CW30SP02 D0 0.594 0.521 0.394 0.394 550644 ------ 241618

-e=-.\ronped tby u:qite: 036-24-C-30: No Sorting.

CD.)SPF030D5 0.688 0.650 0.472 0.472 ------ 2396788 241618

C11. 0106 (L,':I 0.688 0.624 0.472 0.472 746881 241618
CD30CD1 (;,/E) 0.594 0.512. 0.394 0.394 457547 241618
CWITEI(U,3S( 0.6H8 0.6-4 0.472 0.472 746881 ------ 241618
CD3vTEv,1 (D.0;S) 0.668 0.6;4 0.472 0;472 746881. ----- 241618

5$.E8 0-645 0.472 0.472 1279453 ------ 241618
C03';T0')2)u~s; .88 0.89" 0.172 0.472 1134771 241618
.D:0,T1E02 {D'S) 0.6e$ 1.023 0.472 0.472 927559 241618

D•0"CE02 BR. u10.594 (.183 0.394 0.394 495111 241618
C030SI04 ts 88 0.626 0.4"2 0.472 1137408 241618
C.3004 106 .5 0.659 0.472 0.472 1381328 241618
,"D30 E.• (U; t:S) Q.68H 0.877 0.472 0.472 1460918 ------ 241618
:. --TEI,,3 (r,, S) 0. -688 0.886 0.472 0.472 937337 ------ 241618
cDQl0 Is0 [i (BR.) 0.594 0.494 0.394 0.394 320639 ------ 241618

CD30SKS5 US- 0.688 0.6,2 0.472 0.472 ------ 831553 241618
0-3!) 0:3.P0' DS .5.8½ 0.619 0.472 0.472 682436 241618

CUPiELOS 0 6O88 0.575 0.472 0.472 288222 ---- 241618

0030SP06 0.688 0.661 0.472 .0.472 797648 241618
OD10EL06 0.688 0.637 0.472 0.472. 435754 241618
" .SPfij 6 0.688 0.642 0.472 -0.472 . .... . " 627877 241618

CD3ITE04 IU;S) 0.68$ .0.499 0.472 0.472 45628 241618
CMG03015 (0 . S) 0.688 0.570 0.472 0.412 262725 ----- 241618
*.t:01E04 (88.) 0.5?4 0.491 0.3:14 0.394 302385 ------ 241618
CD1:6002 ([..E) 0.6613 0.839 0.472 0.472 1550493 241618
:1; CJOADf0j0(S,'E) 0.594 -0.1:0 0.394- 0.394 360571 ------ 241618

Q .rnxGroup,.d by Line: 037-20'-C-3o, No Sorting.

- 01,30.1-08 S15 0.594 0.12? 0.394 0.394 578380 241618
CD30.PA DS 0.594 0.521 0.394 0.394 550644 . .241618

(V6 t.lr, '.04 AQ C r, !QA A0 (4 A IF04k 54) rl



.Jf3OVA:.2 0.594 0.449 0.421 0.421 60937 241618
C. 0.594 0.529 0.394 0.394 669131 241618
o .IOcLuk 9,.%4 0.491 0.394 0.394 302385 241618
0.rfFL0g 0.594 ).491 0.394 0.394 302385 241618

C D.SI1O 0.594 0.5-1 0. 194 0. j94 550644 241618
CiIOEI,10 u.514 u.485 0.394 ).394 268836 241618
C-C,'.0 1.594 0.SoO 0.394 0.394 360571 241618
,Dn¶F)0I U.594 0.593 0.420 0.420 38821984 241618
CnSOlD0IA 0.812 0.836 0.460 0.460 1649076 241618
COf:EL2. u.t94 0.736 0.394 0.394 1061541 241618
,'oOMSl2 0.594 0.550 0.394 0.394 679545 241618
,:D3G rii.: 0.594 0.594 0.394 0.394 586738 241618

7,7'SuPIS v.594 u.500 0.394 0.394 360571 241618
r, "Oh 06 (1, e) 0.594 0.521 0.394 0.394 550644 241618

,'G2D01R03 (S/E) 0.50, 0.4.,0 0.315 0.315 520249 241618

==:*3rrt.,'i (v rho )7I: 0 "-16-C-30, Ho Sorting.

C5 u, Li.O 0.35F 0.315 0.315 89662 241618
H2: ;•'0L:E P-IIA 0.500 0.344 0.315 0.315 59068 - 241618

:=.-Grr.cp.-d by Line: 03R-2,'u-C-31, No Sorcirj.

C.A 1/A0 0 .594 r.449 0.4-1 0.421 60937 - 241618
CD3lS1i'uL 0.594 0.529 0.394 0.394 669131 241618
Ct3 ELOI 0.594 0.491 0.394 0.394 302385 241618
,'Cx.s 0 0.594 0.491 0.394 0.394 302385 241618
• 3 11SP-2 0.594 0.521 0.394 0.394 550644 241618
CDi-EL03 0.594 0.485 0.394 0.394 268836 241618
Cujisp) 0.584 0.500 0.394 0.394 360571 241618
cr1 IEI1 0.594 u.593 0.420 0.420 38821984 241618
UDilIELA 0.812 0.761 0.460 0.460 1320359 241618
CDIiELO4 0.594 0.679 0.394 0.394 884921 241618
Cb31:;P04 u.594 0.545 0.394 0.394 - 65855 241618
CI,.11E i1: 0.534 0.485 0.394 0.394 268836 241618
CDlISP65 0.594 u.500 0.394 0.394 360571 241618
Ct•:15i (L.. Ei 0.594 0. 636 0.394 0.394 1007845 241618
Cr31PDrl (15 Ri 0.503 0.788 0.315 0.315 2143244 241618

-=-:.Qrcupeo by Lin,: 0i9-161-C-31, No Sorting.

*. .bLrJ 0.500 0.40c 0.315 0.115 336789 241618
11Lk05 NO81(ZLE .-1-15 0.500 0.344 0.315 0.315 59068 241618

-- s.Crc.:uped by [Alne: 039-2(0-C-32, no Sorting.

CD30S',5 0.594 0.530 0.394 0.394 673546 241618

•5l3.)P04 0.594 0.508 0.394 0.304 618482 241618
Ct3.Lo2 0.594 0.682 0.394 0.394 ------ 892013 241618L
COSVA ~l 0.594 -,.449 0.421 Q.421 60937 241618
C03T.u3 0. .594 ',.485 0. s94 0.394 268836 241618

1ltSlPl 0.594 0.500 0. s94 0.394 360571 241618
*Di.J*EOI ".594 0.193 0.420 0.420 38821984 241618

CDiIFEOIA Q.8!2 0.539 0.460 0.46n 1223976 241618
D i2L004 0.594 0.662 0.394 0.394 - 830835 241618
r,2. s5c' 0.1594 0.521 a.394 0.394 550644 241618

!'D3n,.35 0.594 0.485 0.394 0.394 268836 241618
co: >1:3 0.594 0.500 0.394 0.394 360571 241618
CI,(50j1IL L) u.594 0.521 0.394 0.394 550644 241618
C I.(iguIS. Fi 0.5500 G.430 0.315 0.315 520249 241618

b by Line: £"i9-16 C-32, No Sorting9.

0.560 0.356 0.315 0.3i5 89662 241618
I tiFT 1:/ZZLE o 1 t-IC 0.500 0.344 0.315 0.315 59068 241618

11j Predictions are based cn last Tmeas to analysis ending period.
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.,p.•.,y: Vrz;:,.:'nt Y.'nke-: k,.,clear Power Corpceration Report Date: 28-SEP-2006 Time: 08:51:24

r:-:..: Vermonfit Y;,!Lke, Analysis Date: 28-SEP-2006 Time: 08:47:32
nr,;t.: CHECWORKS FAC Version I.QF iBuild 52)

L- , NrL,.: VY

";ear Rat,? Analysis: In ;,e-tion History Report

Roo 14,in C<,,dý 006 E3 to 3 F9,,1P
Enr 'I, Period: CYCLEFi
TzAl ;ja;,l OCý: atiag Hours: 241618 Duty Factor (Global): 1.000
tgA C.,t. Crtion: lgnor. NFA Exclude Measure Wear: No
iT:.,• " CO•r tif nFactor: 0.252

- -.-.. Material --------- Time (hirs) Measured
,G.eom. Cr. Cu. Mo. Sigma Last Analysis Wear

N. Ccae NC.. (%) (C) (I) (psi) Inspected Replaced Option (mils)

4'=-Gi.,uped by Line: 034-20"-C-29. No Sorting.

cUITLET IIOY7IE E.- 'A 31 5 0.00 0.00 0.00 15000
*RPl&cumont 81 31 5 0.00 0.00 0.00 15000 125911
CDO-9EL0., 4 21 0.00 0.00 0.00 15000 ........
,-;29SP01 54 5 0.00 0.00 0.00 15000
CD29VA01 22 93 O.Ou 0.00 0.00 14000 -----

CD29ELO2 4 21 0.00 0.00 0.00 15000 ----- Excl LCF ---
D029802 "US 54 5 U.00 0.00 0.00 15000 102975 34

CDI29SP02 S 54 5 0.00 0 00 0.00 15000 ---
Crq'29E1J0 4 21 0.00 0.00 0.00 15000 102975 ... 125
CD29SP03 US 54 C 0.00 0.00 0.00 15000 102975 36
. S220003 05 54 5 0.00 0.00 0.00 15000 102975 59

.- =>Gr.-.::pej by Line: U35S201-C-30, No Sorting.

OJUTLET flu0ZlLE F-3-~I" 31 5 0.00 0.00 0.00 15000 ---
,J:-iA ••,meaut 01 11 5 0.00 0.00 0.00 15000 125911 ---

.AJt:EL01 4 21 0.CO 0,00 0.00 15000 ---
C ".-2,V.IA I 22 93 0.00 0.00- 0.00 14000 ---

I EL 4 21 0.00 0.00 0.00 15000 195618 96
C1010"$1.5 EL 4 21 0.00 0..00 0.00 15000 195618 135

. P0 ! US 5,.4 5 0. '00 0.00 0.00 15000 -......
C.3G05P01 us 54 5 0.00 0.00 0.00 15000

-,20 .E!04 1 21 0.00 0.00 0.00 15000 ....
A'L3uSP08 2 US 12 5 0.00 0.00 0.00 15000 ........

,Dry3 JSP02 DZ .. 2 5 0.00 0.00 0.00. 15000 ----

- ~~r~u~d ,y Idi::.. 036--24-C-30, No Sorting.

.'S0SS0 DS 9 21 0.00 0.00 0.00 15000 218618 36
,.'3ý,-*,0 (L. E) i1 21 0.00 0.00 0.00. 15000
,D2LP.;00, 1.,E) 18 21 0.00 0.00 0.00 15000 ....
fl2i)1..~5,;( 1' 21 0.00 0,00 0.00 15000 -----

C1,•OTEO- 1(r, SI 15 21 0.00 0.00. 0.00 15000 ....
NJ ,PO.. 65 5 0.00 0.00 0.00 15000
-'D3•0'E22 ( U i'l 14 21 0.00 0,00 0.00 15000. 218618 140
:U31'1E02 (DS) 14 21 0.00 0.00 0.00 15000 218618 - 133
-,'.0TF:0. (R.:. !4 21 o.00 0.00 0.00 15000 --
C!'I20S1-34 US 04 5 0.00 0.00 0.00 15000 218618 52

03rD•05:)4 D.2 t, 4 5 0.00 0.00 0.00 15000 102975 ----- 30
0D30T3Oý (U1, 5 12 21 0.00 0.00 0.00 15000 .....--- Acl LCF ---

CDTE,:'t: (,);S) 12 21 0.00 0.00 0.00 15000 .....- EXcl LCF ---
,(D2GZC, (L.)" 21 0.00 0.00 0.00 15000-..... Excl LCF ---

..CD500P ;Z t-4 5 0.00 0.00 0.00 15000 102975 53
,.D30SP•Jý OS 64 5 0.00 0.00 0.00 15000. ---
CI:,30EL05 1 21 0.00 0.00 0.00 15000--...

51 0.00 0.00 0.00 15000 160352 33
,UE3,0• 1 21 0.00 0.Ou 0.00 15000 160352 8-8

0730s10.' (.: 5 0.00 0.00 0.100 15000 160352 ------ 27
D30GTE,4 (Ui:.) 14 21 0.00 0.00 0.00 15000

CD i OTE04 ([;.'S) 14 21 0.O0 0.00 0.00 15000
71JJiV E04'(PR. ) L4 21 0.00 0.00 0.00 15000 ---...
0C309D02 (L,'E) 7 21 0.00 0.00 0.00 15000-

CD3uthD02.S.'E) 7 21 0.00 0.00 0.00 15000

===-Grouped Jy Line: 03-7-20"-C-30. No Sorting.

lie C' C A ...n Aflfl itO iROnA 1 SA~R)I APIIýý Aý



, -*G• 1 ,K ., 57 5 0.00 0.00 0.00 15000 ---
, .1 0.00 0.00 0.00 15000 -

, i: OVA0' 2" 93 -0.00 0.00 0.00 14000 - --

"7:;0:09 58 5 0.00 0.00 0.o0 15000 ----

CE71ELt*8 "i 21 0. 00 0.00 0.00 15000 - --

CD30EL09 3 21 0.00 0.00 0.00 15000 ---
.2030.i110 53 5 0.00 0.00 0.00 15000 -

;'O30ELI 4 21 0.00 0.00 0.00 15000
C:301I 51 5 0.C0 0.00 0. CIO 15000
CD3 1FEC.L 6 61 18.00 0.00 0.00 14050 - ----

,.',30FEC IA 64 2 0.00 0.00 0.00 12800 230118 28
cr,3uEl; 1 3 21 0.00 0.00 0.00 15000 230118 99
cC. 53 5 0.00 0.00 0.00 15000 230118 37
!_D)0EL12 4 21 0.00 0.00 0.00 15000 102975 74
,7I,30sP13 54 5 0.00 0.00 0.00 15000 ---

CI0397D02 (I2. i) 1' 21 0.00 0.00 0.00 15000 ---

CDU3 0 jDJ" (S .E) 17 21 0.Ou 0.00 0.00 15000 ---

=:=,3rc'upeal by Line: 037-16-C-30, No Sorting.

CD30EL13 4 21 0.00 0.00 0.00 15000

INL.E'r NOZZLR P-I-IA 30 5 0.00 0.00 0.00 15000

-- ,3couped by Line: 038-20-C-31, No Sorting.

C).i iVA0l 20 93 0.00 0.00 0.00 14000 ---

P L:1P0! 58 5 0.00 0.00 0.00 15000 ---

2I -, FLO 1 3 21 0.00 0.00 0.00 15000
C1D31EL22 3 21 0.00 0.00 0.00 15000 ---
"TD31 S P2 53 5 0.00 0.00 0.00 15000 ---

CD" :1EL C- 4 21 0.00 0.00 0.00 15000 - ----

CD.I SP 3 54 5 0.00 0.00 0.00 15000 ---

C.W,1 FECU L 6 61 18.00 0.00 0.00 14050 ---
CD3IFEOIA 56 2 0.00 0.60 0.00 12800 230118 43
CD0.11ELC,4 3 21 0.00 0.00 0.00 15000 230118 85
C"- 15004 53 5 0.00 0.00 0.00 15000 230118 45
C.J'I ELO5 4 21 0.00 0.00 0.00 15000 -
CD -SPG5 54 5 0.00 0.00 0.00 15000 ---
CD310RDOI(LE) 17 21 0.00 0.00 0.00 15000 160352 192
ri 3 ID01 (S.':E) 17 21 0.00 0.00 0.00 15000 160352 123

=:,Grcuped by Line: 0IR-16-C-31, No Sorting.

C0iLu4 IL,4 21 0.00 0.00 0.00 15000 160352 ----- 102
i 11h2'f NOZZLE P-I-IB 30 5 0.00 0.00 0.00 15000 ---

=--i-G.,c-upcd by Line: 039-201-C-32, No Sorting.

c:,30S805 51 5 0.00 0.00 0.00 15000 218618 58
.,JFSro04 64 5 0.00 0.00 0.00 15000 218618 74
CDý2E:Lr2 3 21 0.00 0.00 0.00 15000 218618 160
CD"2VA01 22 93 0.00 0.00 0.00 14000 ---
,D0326LD3 4 21 0.00 0.00 0.00 15000 ---
CD012581 54 5 0.00 0.00 0.00 15000
CD32FEOi o 61 18.00 0.00 0.00 14050 ---
C0Dj2-01A 56 2 0.00 6.00 0.00 12800 195618 23
C032EL04 3 21 0.00 0.00 0.00 15000 195618 95
.'r3-'p•02 53 5 0.00 0.00 0.00 15000 ---
cw321L05, 4 21 0.00 0.00 0.00 15000 ---
0032:5P03 54 5 0.00 0.00 0.00 15000
,-D:'.Rf 0I' (L.,E) 17 21 0.00 0.00 0.00 15000
,2A D g 20I (S,'E) 17 21 0.00 0.00 0.00 15000 ---

ý=:.-uppc by Line: 039 -16"-C-32, No Sozting.

CD3SEL(26 4 21 0.00 0.00 0.00 15000 ---
INLET NqOZZLI.E P-I-1C 30 5 0,00 0.00 0.00 15000 ---

- mm -m m - n - m - mm-m- - m - - m
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cirparny: VermorL Yankee Nuclear Power Corporation Report Date; 28-SEP-2006 Time: 08:51:19

,.,r: Vermc-nt Ydnkiee Analysis Date: 28-SEP-2006 Time: 08:47:32

" it: CHECWORKS FAC Version 1.OF (Build 52)

M. lee VY

i• "'rdar Rate Ana.lyis: Wear Rates/Input Data Report

P•ir lilac; ,;on~j2005 EJ to 3 FlIP

5:nii-ng ?•erioi: CYCLE 25
;ozal Hounr s~raling SOUrs: 241618 Duty Factor (Global): 1.000

NiA Ign 0•,Liov": Ignore NFA Exclude Measure Wear: No

Line C,'rrection FaCtor: 0.252

Average Current
Cor'I-onent Geom.. Wear Rate Wear Rate Temp. Velocity Steam Diameter

Code (mils/year) (mila/year) (F) (ft/s) Quality (in)

'-=.'o~pcd by Line: 034-20'-C-2-3. No Sorting.

,U".7'o (lOZZYI E-3-IA 31 4.546 4.039 294.7 8.023 0.000 20.000
:D:.D JEL01 4 3.937 2.989 294.7 8.023 .0600 20.000

CDt2SP0I 54 1.405 2.585 294.7 8.023 0.000 20.000

cW-VAOi ,2 5.254 3.988 294.7 7.865 0.000 20.000

CD:9EL02 4 3.937 2.989 294.7 8.023 0.000 20.000

CD22SPc2 US 54 3.405 2.585 294.7 8.023 0.000 20.000

.7I)S'•U• DS 54 3.405 2.585 294.7 8.023 0,000 20.000

CD2 )E.,33 4 3.937 2.989 294.7 8.023 0.000 20.000

.L"9SK01 LIS 54 3.405 2.585 294.7 8.023 0.000 20.000

lD2193O03 [S 54 3:405 2.585 294.7 8.023 0.000 20.000

=:=rýrcuped by Line: 035-20-C-30. No Sorting.

f.Ur1,l'i (4C'SZLE E-3-IB 31 4.546 4.039 294.7 8.023 0.000 20.000

CD3
0
ELO( 4 3.937 2.989 294.7 8.023 0.000 20.000

22 5.254 3.988 294.7 7.865 0.000 20.000
Cz',0t5L0. 4 3.937 2.989 294.7 8.023 0.000 20.000

,:,h'3itL0j 4 3.937 2.989 294.7 8.0,3 0.000 20.000
,:'30,PJ51I US 54 3.405 2.585 294.7 8.023 0.000 20.000
CD3D/a•01 DS 54 3.405 2.585 294.7 8.023 0.000 20.000

C"r;!:UL04 2 3 .937 2.989 294.7 8.023 0.000 20.000

0,030SP02 US 52 2.660 2.019 294.7 8.023 0.000 20.000

C:0 J.iP0o2 [iS 52 2.660 2.019 294.7 8.023 0.000 20.000

-:;.Groupe. by Line: 036--"4-C-30, No Sorting.

C:,.i.3DS 9 0.656 0.650 294.7 5.547 0.000. 24.000

.ZD•L•P0i (r.'E} 18 2.335 1.773 294' 7 5.547 0.000 24.000
," 13TD01 (SW: 18 7.9.,9 2.262 294.7 8.023 0.000 20.000

CU3•0Tt6. (U,'S) 1 L .J35 3.773 294.7 5.547 0,000 24.000

CDIOTE,:,1 (,. S) 15 2.335 1.7)3 294.7 5.547 0,000 24.000

.2J3',S?03 65 1.557 1.182 294:7 5.547 0.000 24.000

:D301TFO (u;S) 14 4 .28 3.250 294.7 5,547 0.000 24.000

CD3QTEO2 (1D. S) 14 6.853 5.203 294.7 11.146 0.000 24.000

,•D3CTEG2S ýi6.) 14 3.724 2. 82'7 294.7 8.023 0.000 20.000

.CD 0SI04 US 64 1.557 1.182 294.7 5,547 0.000 24.000

C D3)Z:4 DS 64 1.557 1.182. 294.7 5.547 0.000 24.000

,h36TE03I/,S) 1 3.191 2.423 294.7 5.547 0.000 24.000

,D•C, ( 1 5.095 3.868 294.7 11.094 0.000 24.000

CD'1',m I (S: 1( . 3.617 2.746 294.7 8.023 0.000 20.000

':L:30.5:E" 5 S 64 486 1.887 294.7 11.094 0.000 24.000
,I"USiPO!. D6 64 2.486 1.807 294.7 11.094 0.000 24.000

Cr1 .u IL '.i 1 4.101 3.114 294.7 11.094 0.000 24.000
51 . 7.34 2.076 294.7 11.094 0.000 24.000

CZiOELuo 3 4.350 L302 294.7 11.094 0;000 24.000
S.5 3.107 2.359 294.7 11.094 0.000 24.000

:Vs~lF:4 14 6.835 5.189 294.7 11.094 0.000 24.000

CD30TF04 ({D,'S) 14 4.23I 3.250 294.7 5.547 0.000 24.000
CD2i'r104 (SR.( 14 3.724 2.827 294.7 8.023 0.000 20.000

CD.G&.00.(L E) - 2.,24 2.068 294.7 5.547 0.000 24.000
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Enteig A S S I G N M E N T S CR-VTY-2006-02699

Version: 2

Significance Code: C - INVEST & CORRECT

Classification Code: C

Owner Group: Eng DE Civil Struct Mgmt

Performed By: Felumb,Rhonda 09/05/2006 11:55

Assignment Description:

CR-VTY-2006-2699
Screening Data

On 09/05/2006 CRG Recommend this CR as a C - INVEST & CORRECT Assigned to Eng DE Civil Struct Mgmt
1 Comments:

Trending Items
MANAGEMENT OVERSIGHT
RW - I (SELF-IDENTIFIED)
Problem Code --Work Group
WN ,Eng. Work practices L ESDEL Design Engineering/Fuids/Civil/Elec
Additional CA's Required
- ACTION CA issued to Eng DE Civil Struct Mgmt With 0 NONE Plant Constraint CA Comments: Evaluate for Adverse
Trend and present to CRG..



I1
E gy ADMIN CR-VTY-2006-02699

Initiated Date: 8/30/2006 14:09 Owner Group :Eng DE Civil Struct Mgmt

Current Contact: RMF

Current Significance: C - INVEST & CORRECT

Closed by: PallangAlexander P 10/4/2006 5:36

Summary Description:

Untimely update to FAC CHECWORKS Models

During FAC Program Health Report presentation to Plant Management it was reported that the program status/color (e.g.
white trending to yellow) was due, in part because the CHECWORKS predictive models are not current. This issue was
previously identified and was being tracked thru the ER process for completing model updates. Due to more emergent issues
supporting EPU/EPU Contentions, LR/LR Contentions, the model updates remain incomplete. This CR is written in order to
place a higher level focus within Engineering Management to facilitate completion of this task to update the models.

This is an administrative issue with respect to the FAC Program and has no effect upon plant equipment or operations.

Remarks Description:

Closure Description:
CR Closure review completed by responsible department

I
I
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SUBJECT: Extent of Condition Evaluation for CR-VTY-2006-2699 (CA2), Untimely Update to FAC
CHECWORKS Models

DISCUSSION: The subject CR was written to document a programmatic issue related to not having all
historical inspection data loaded into the existing models. As noted, this issue is related to programmatic
aspects of the FAC Program.

In order to evaluate the extent of condition related to this issue, guidance contained in EN-LI- 119, Attachment
9.5 was used. Following this guidance, the nonconformance is maintaining the programmatic aspects of the
FAC Program, The existence of this similar condition does not extend to any other program under the
cognizance of DE C/S as the FAC Program is the only such program that remains in DE C/S. A review of Open
Action Items as listed in the 7-12-06 Program Health Report has been performed with the following results:

1) Perform snap shot SA of FAC Program activities. This action is scheduled form completion on
12/10/06.

2) Convert existing FAC component location sketches into controlled drawings. This is a recommended
program enhancement. This activity is on-going and is approximately 85% complete with a due date of
9/30/06.

3) Incorporate program reports/documents into RIMS per ENN-DC- 126 and EN-DC- 147 as applicable.
This is an enhancement that will allow easier document recall going forward. This activity is on-going
and is approximately 90% complete with a due date of 9/19/06.

4) Add into the Program the new piping 8" CD-46 installed under MM 2003-024. This is due 1/1 1/07.
5) Add into the Program the new FW Htrs and related components installed under VYDC 2003-002. This

is due 3/15/07.
6) Evaluate items identified in the EPU Recommendations and Observations data base and disposition.

This is due 11/10/06.

The Fleet FAC Program Procedure, ENN-DC-3 15 became effective at VY on 3-15-06. Active participation in
the FAC peer group has influenced many of these programmatic activities to be pursued. All actions are being
tracked in PCRS as LOCAs. The Program is in transition from DE C/S to Engineering Programs consistent
with the Fleet model. A new employee has been recently hired into Engineering Programs to assume the role of
FAC Coordinator.

The CR listed above recommends increased management attention to support the allocation and dedication of
resources that will result in programmatic activities being completed in a timely manner.

Discussions were held with Engineering Programs Supervision to determine if any additional VY Programs are
having difficulty maintaining the programmatic/administrative aspects of program requirements. Based on
these discussions, there are none.

Based on the review performed above it is concluded that there is no adverse trend related to this issue. The
suggested actions contained within the subject CR will resolve the condition.



I
Attachment Header

Document Name:

untitled

Document Location

lResp Description

Attach Title:

[Extent of Condition

I
I
U

II

II



Entergy CORRECTIVE ACTION CR-VTY-2006-02699

CA INumber: z•

Group I Name I

Assigned By: CRG/CARB/OSRC

Assigned To: Eng DE Civil Struct Mgmt

Subassigned To : Eng DE Civil Struct Mgmt

Goodwin,Scott D

Originated By: Felumb,Rhonda 9/5/2006 11:58:14

Performed By: Goodwin,Scott D 9/13/2006 12:46:11

Subperformed By:

Approved By:

Closed By: PallangAlexander P 9/14/2006 07:50:59

Current Due Date: 09/15/2006

CA Type: ACTION

Plant Constraint: 0 NONE

CA Description:
Evaluate for Adverse Trend and present to CRG.

Initial Due Date: 09/15/2006

Response:
Extent of condition evaluation performed jaw EN-Ii- 119 Attachment 9.5 guidelines and attached.

Subresponse:

Closure Comments:
APPROVED BY CRG ON 9/14/06

Attachments:
Resp Description

Extent of Condition



7 Revise report VY-RPT-05-00013 to incorporate changes JCF
as a result of ER 05-0591

I 2/27/07 Tracked per WT-2006-0000
CA817

ENN NUCLEAR MANAGEMENT MANUAL
ENN-MS-S-008 ATTACHMENT 7.1 Action Plan Format- -- - - -4 of -



L7PEzterg
Page 1 of 2

Title: Vermont Yankee Flow Accelerated Corrosion (FAC) Inspection Program
Action Plan to Return Program Heath Status to Green

Manager: 3H Callaghan
Issue Date: 10/2/06

aIN M1 91 M

1 Perform Snapshot SA of Program JCF 12/8/06 Tracked per LO-VTYLO-2003-
00327 CA2

2 Update FAC component sketches and convert to plant JCF 10/15/06 Tracked per LO-VTYLO-2003-
controlled drawings 00327 CA4

3 Complete program report per ENN-DC-147 for small 3CF 10/31/06 Tracked per LO-VTYLO-2003-
bore susceptibility (VY-RPT-05-00013) 00327 CA6

4 Update program documents as a result of installing JCF 1/9/2007 Tracked per LO-VTYLO-2004-
Condemineralizer Bypass under MM 2003-024 00399 CAI

5 Update program documents as a result of installing HP JCF 3/13/2007 Tracked per LO-VTYLO-2005-
FW Htrs and include any related effects from VYDC 00215
2003-0002

6 Revise VY-RPT-05-00012 to incorporate changes as a JCF 2/27/07 Tracked per WT-2006-0000
result of ER 05-0591 CA816

ENN NUCLEAR MANAGEMENT MANUAL
ENN-MS-S-008"ATTACHMENT 7.1 Action Plan Fomiat

Page 3 of 4
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CORRECTIVE ACTION PLAN
Vermont Yankee

Title:
Vermont Yankee Flow Accelerated Corrosion (FAC) Inspection Program

Action Plan to Return Program Heath Status to Green
10/2/06

Corrective
Action Plan JC Fitzpatrick DE C/S 10/2/06
Lead:

Print Name / Signature Department Date

Reviewed By: SD Goodwin DE C/S 10/2/06

Print Name / Signature Department Date

Approved By: JH Callaghan DEM 10/2/06

Print Name / Signature Department Date

Approved By:

Print Name / Signature Department Date
Purpose:

Address timeliness of completion of programmatic actions associated with the FAC
Program. Refer CR-VTY-2006-2699

Reference(s):
1. ENN-DC-315, Rev.1, Flow Accelerated Corrosion Program

2. ENN-CS-S-008 Engineering Standard Pipe Wall Thinning Evaluation

3. ENN-EP-S-005, Rev.0, Flow Accelerated Corrosion Component Scanning and
Gridding Standard.

Status:

See attached

Action(s): See attached.
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Entergy CORRECTIVE ACTION CR-VTY-2006-02699

CA Number:

Group Name

Assigned By: CRG/CARB/OSRC

Assigned To: Eng DE Civil Struct Mgmt Goodwin,Scott D

Subassigned To

Originated By: Felumb,Rhonda 9/5/2006 11:57:08

Performed By: Goodwin,Scott D 10/3/2006 13:57:21

Subperformed By:

Approved By:

Closed By: Pallang,Alexander P 10/4/2006 04:56:25

Current Due Date: 10/05/2006 Initial Due Date: 10/05/2006

CA Type: DISP - CA

Plant Constraint: 0 NONE

CA Description:
C - INVEST & CORRECT (Review CR for full details)
-The CRG has initially classified this CR as
,Classification Code - "C"
-Significance Code - INVEST & CORRECT

-Per the CRG, Perform an Investigation of the issues identified in this CR and determine if additional actions are required
;-within 30 days.

-Ail Attachments are to be in PDF format

-Ensure all Screening Comments have been addressed in the investigation - (CR assignment tab)
-Develop adequate corrective actions and issue CAs. (Due Dates per LI 102 Attachment 9.4)

-iLT CAs Require Approval from Site VP/ GMPO or Director prior to initiating. Completion of Attachment 9.9 LTCA
.-Classification Form is required.

Response:
Problem Statement: Untimely update to FAC CHECWORKS Models

All piping models related to the FAC program have been updated to include all inspections data obtained thru latest set of
outage inspections. The results of the updated model execution has not identified any instances where recommended
inspections have not been performed.

In addition, as suggested in the the Initiation Tab of the CR, DE C/S has reviewed all outstanding programmatic actions that
are identified in the latest program health report and entered these items into a formal action plan to be used going forward to
more closely monitor programmatic acivities. A copy of the action plan is attached.

There are no further actions required to be taken as a result of this event. This CR has been reviewed in accordance with the
requirements of LI-102 and can be closed.

Subresponse:

Closure Comments:

Attachments:
Resp Description

FAC Action Plan



nterg A S S I G N M E N T S I CR-VTY-2006-02699

Version: 1

Significance Code: C - INVEST & CORRECT

Classification Code: C

Owner Group: Eng DE Civil Struct Mgmt

Performed By: Goodwin,Scott D

Assignment Description:
Pre-Screening - Assignment Response:

RW(4)
WN
DE Eng
Keywords: MANAGEMENT OVERSIGHT

IIJ

I08/30/2006 14:54
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

RECORD OF REVISIONS

Engineering Report No: VY-RPT-05-00012, "Vermont Yankee Piping Flow
Accelerated Corrosion Inspection Program - FAC Susceptibility Review"

Revision Description of Change Reason For Change
No.

Original Report: Converts previous
Vermont Yankee Susceptibility LO-VTYLO-2003-00327-CA6,
Evaluation into ENN-DC-1 47 format LO-VTYLO-2004-00399-CA1,
and includes piping and system LO-VTYLO-2005-00030-CA1 1,

0 changes made since May 15, 2000. LO-VTYLO-2005-00215-CA1
This revision incorporates operation
under Nobel Metal Hydrogen Water
Chemistry (NMHWC) and the
increased flows from 120% Extended
Power Uprate (EPU).

I
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I
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

REVISION SUMMARY

Revision 0:

Information in this report was originally contained in a Vermont Yankee FAC Inspection Program
document entitled "FAC Susceptible Piping Identification" Revision 0, dated May 15, 2000. This
report formalizes the previous VY document per the requirements of ENN-DC-147. Also piping
system operational, configuration, and material changes made at Vermont Yankee since May 15,
2000 are incorporated. These include operation under Nobel Metals Hydrogen Water Chemistry,
piping changes to various feedwater heater replacements, and piping replacements due to
previous through wall leaks. This revision considers the effects of the increased flow rates and
revised Heat Balance Diagrams resulting from a proposed 120% Extended Power Uprate (EPU).

VY-RPT-.05-OOO1 2 Revision 0 Page 3of42
VY-RPT-05-00012 Revision 0 Page 3 of 42



Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE OF CONTENTS I

Section Description Page No. I
ENGINEERING REPORT COVER SHEET (ENN-DC-147 ATT.9.1) 1 3
RECORD OF REVISIONS ........................................................... .. 2

REVISION SUMMARY ................................................

TABLE OF CONTENTS ...................................... 4

1.0 INTRODUCTION ................................................................... 5 1
2.0 PURPOSE ............................... ................ 5

3.0 SCO PE O F REVIEW ........................................................... 5

4.0 INPUT DATA ................................................... 6

5.0 EVALUATION CRITERIA ........... . ................................... 7

6.0 ASSUMPTIONS ....... ................................... 9

7.0 SUSCEPTIBILITY REVIEW METHODOLOGY ........................... 10

8.0 RESULTS / CONCLUSIONS ....... ........ ..... . . ................. . . 11

9,0 REFERENCES.,. ...................... ........ ........... 12 I

Table 1: Plant Flow Diagrams & Equipment Drawings Reviewed 14 1
Table 2: Summary of Line by Line Screening 16 5

V
I
II
I

VY-RPT-05-OO01 2 Revision 0 Page 4 of 42 g

I



Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

1.0 INTRODUCTION

An evaluation was performed to ensure all plant piping lines which are susceptible to damage from
Flow Accelerated Corrosion (FAC) are included in the scope of the Vermont Yankee Piping FAC
Inspection Program.

The evaluation documented herein identifies the plant systems and piping lines considered, the
assumptions applied, sources of data, and drawing references. The evaluation considers both the
current Vermont Yankee design and operating conditions and the effects of a proposed 120%
Extended Power Uprate. The criteria used to screen the piping for susceptibility to FAC was
developed by EPRI in [Ref. 4]..

VY will adopt the Entergy Northeast Standard FAC Program Procedure, ENN-DC-315, "Flow
Accelerated Corrosion Program" [Ref. 5]. The existing VY Program Procedure, No. PP 7028 [Ref.
3] will be superseded. Information in this report was originally contained in a Vermont Yankee
FAC Inspection Program document entitled "FAC Susceptible Piping Identification" Revision 0,
dated May 15, 2000. This report formalizes the previous VY document per the requirements of
procedure ENN-DC-147.

Piping system operational, configuration, and material changes made at Vermont Yankee since
May 15, 2000 are incorporated. These are listed in section 4.0. This revision considers the effects
of the increased flow rates and revised Heat Balance Diagrams resulting from a proposed 120%
Extended Power Uprate (EPU).

2.0 PURPOSE

The purpose of this document is to provide a single, comprehensive, source to identify all piping
systems or portions of systems, which could be susceptible to damage caused by flow accelerated
corrosion (FAC). This document will be periodically reviewed and revised as required to reflect
changes in plant operation and configuration (Ref. 5, Section 5.141.

3.0 SCOPE OF REVIEW

To insure that all susceptible piping is included in the scope of the Piping FAC Inspection Program,
all plant piping systems shown on plant flow diagrams and equipment drawings will be screened
using the criteria listed in Section 5.0. Piping provided with vendor supplied equipment, which is
generally not shown on plant flow diagrams (i.e., turbine Gland Seal Supply lines) is also included.

All feedwater heater shells at Vermont Yankee have now been replaced with FAC resistant
materials [Ref. 24]. No shell wall thickness inspections are anticipated to be required for the
remaining term of the plant operating license. FAC susceptible equipment other than feedwater
heater shells may also be identified during this review although inspection of equipment is currently
outside the scope of the Piping FAC Inspection Program.

The plant flow diagrams and drawings reviewed are listed in Table 1.

VY-RPT-05-00012 Revision 0 Page 5of42
VY-RPT-05-00012 Revision 0 Page 5 of 42



Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

4.0 INPUT DATA

4.1 Piping Design Data

The piping systems at VY are shown on the drawings (Flow Diagrams for Mechanical Systems) I
listed in Table 1. Each flow diagram contains a "Piping Line List" which contains for each line: the
line number, line size, piping schedule, material, the design temperature and pressure, and a
reference to the original Ebasco Piping Specification, (Ref. 6]. There is no separate controlled line
list at Vermont Yankee. The flow diagrams are the controlled design information.

Piping and fitting materials installed by Ebasco, the original plant Architect /Engineer are identified
by piping class (i.e. CS-1 or LAS-2), as shown on the Flow Diagrams. These designations refer to n
sections in the Ebasco Piping Specification [Ref. 6] which give detailed material requirements for
the respective piping class. Equipment manufacturer data is used if available. 3
4.2 Operating Conditions

Operating temperatures and pressures for process steam piping are shown on the plant Heat -
Balance diagrams. Prior to RFO 24 (Spring 2004), normal operating conditions at current licensed
thermal power (CLTP) are taken from Drawing No. 5920-11399, Sh.2 of 19, Rev.1, reference 7. The
HP turbine rotor was replaced and the steam path was modified during RFO 24. The revised Heat
.Balance Diagram for CLTP is drawing No. 5920-13297 Sht.6, referencel 9. The Heat Balance
Diagram for the 120% Extended Power Uprate (EPU) including the HP Turbine replacement is
shown on drawing No. 5920-13297 Sht. 4, [Ref. 20]. 1
An additional Heat Balance for both CLTP and 122% EPU using the PEPSE code for evaluation of
balance of plant equipment (BOP) was developed by Stone & Webster, reference 18. These Heat
Balance Diagrams contain more detailed modeling for some BOP piping.

VY has continuously operated under Nobel Metals Hydrogen Water Chemistry since November
2003. Current plant power level is 100% CLTP. Accession testing to 120% CLTP (EPU)
operation is expected to start in 2006.

Reference 20 (120% EPU) conditions will be used for the FAC susceptibility screening. If actual
operating temperatures are not available, the conservative end of the design range with respect to .
FAC is used.

4.3 Piping and Equipment Design Changes i

Plant design changes that affect FAC Susceptible systems installed at VY since May 15, 2000 as
documented in the plant Flow Diagrams listed in Table 1. I

• VYDC-2003-002 - HP Feedwater Heater Replacements

* VYDC 2003-006 - High Pressure Turbine Replacement
• VYDC 2003-016 - Alternate Souse Term (AST)
" MM 2000-25 - Hydrogen Water Chemistry Outage Modifications
• MM 2000-51 Main Steam Drain Modifications for Small HELB
* MM 2003-24 - Condensate Demineralizer Filtered Bypass
* MM 2003-26 Alternate Source Term (AST) Component Modifications n
" MM 2003-43 Min Turbine Cross-around Pipe Relief Valves Discharge Piping Mods
" MM 2003-26 Alternate Source Term (AST) Level Control Valve Replacements i
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Vermont Yankee Piplng Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

5.0 EVALUATION CRITERIA

There are thousands of piping components (pipe and fittings) in service at VY, most of which do
not operate under conditions where FAC is a concern. FAC occurs in piping with single-phase
water and two-phase water/steam flow regimes under certain thermodynamic and chemistry
conditions. In order to focus attention and resources effectively, those components where FAC is
not a concern shall be eliminated from the scope of the FAC inspection program. To accomplish
this, the exclusion criteria developed by EPRI contained in Section 4.2.2 of NSAC 202L-R2,
[Ref.4], will be used.

Portions of piping systems which meet certain exclusion criteria, may or may not be excluded from
the program scope. Examples include piping with no flow connecting directly to the condenser
which has experienced leak-by from normally closed valves. The piping excluded by the criteria
below could be susceptible to damage from other corrosion or degradation mechanisms. These
include; cavitation, erosion, liquid impingement erosion, inter-granular stress corrosion cracking
(IGSCC), microbiologically-influenced corrosion (MIC), and solid particle erosion.

All plant systems are considered within the scope of the VY Piping FAC Inspection Program unless
excluded (screened out) by one of the following criteria [Ref. 4 Section 4.2.21:

5.1 Exclusion Criteria

5.1.1 Stainless Steel or Low Alloy Steel Piping

Systems of stainless steel piping or low alloy steel piping with nominal chromium
content equal to or greater than 1-1/4%. This exclusion pertains only to complete
piping systems constructed of FAC resistant alloys. If some components in a high
alloy line are carbon steel (valves) then the line shall not be excluded. In lines with
specific components or sections of piping replaced with FAC resistant materials, the
entire line should be identified as susceptible. Note that high chromium materials do
not necessarily protect against other damage mechanisms, especially cavitation and
liquid impingement erosion. If the specific damage mechanism which prompted
previous material replacement has not been identified, then the system should not
automatically be excluded from the program scope.

Piping locations with upstream FAC resistant material replacements will be noted for
future inspection due to the "Leading Edge Effect" at the chrome material - carbon
steel material boundary.

5.1.2 Superheated Steam Systems

Superheated steam systems with no moisture content regardless of temperature or
pressure levels. However drains, traps, and other potentially high-moisture content
lines from super-heated steam systems should not be excluded automatically.

5.1.3 High Dissolved Oxygen or Raw Water Systems

Systems with high levels of dissolved oxygen (oxygen > 1000. ppb), such as
Service Water, Circulating Water, and Fire Protection.
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review I
I
I
I

5.1.4 Sin-gle Phase Systems With Temperature Below 175F.

EPRI recommends exclusion of single phase systems with temperature below 200F
(low temperature). However, if measurable wear is found in nearby piping operating
slightly above 200F, EPRI recommends that the systems exclusion be reconsidered.
A temperature of 175F will be used for conservatism.

5.1.5 Systems With No Flow, or Which is in Use Less Than 2% of Pant Operating Time

Systems with no flow, or those that operate less than 2% of plant operating time or
single phase systems that operate with temperature > 200F less than 2% of plant
operating time. However, if the actual operating conditions of the system can not be
confirmed (potentially leaking valves, etc.) or if the service is severe (fluid flashing),
the system should not be excluded based on operation time alone.

This includes normally closed small bore equipment vents, drains, and level control
instrument lines which are not connected to the condenser. These lines will not be
accounted for in Table 2.

5.1.6 Piping Which Carries Fluids Other Than water or Wet Steam

The VY Piping FAC Inspection Program applies only to piping carrying water or wet
steam. Therefore non-water systems such as Instrument Air or Turbine Lube Oil
Systems are excluded.

I
I
U
I
I
I
I
I
I
I
U
I
I
I
I
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

6.0 ASSUMPTIONS

6.1 EPRI report NSAC-2021-R2, [Ref.4] describes systems susceptible to FAC as those
made of carbon or low alloy steel which contain flowing water or wet steam. Process
instrumentation and sampling lines at Vermont Yankee are typically constructed of
stainless steel tubing, fittings, and valves. Instrumentation lines are typically considered
as negligible flow and therefore not susceptible to FAC. These lines are not shown in
Table 2.

6.2 All small bore equipment and piping low point drain and vent lines with normally closed
manual valves are considered as non-susceptible to FAC based on the usage criteria
unless otherwise noted.

6.3 Emergency bypass lines to the condenser will be included on a case by case basis.
Thermal Performance Monitoring instruments on lines connecting to the main
condenser are used to identify possible leakage by normally closed valves.

6.4 If the actual operating time of a system cannot be confirmed, or if the system operates
under severe conditions relative to FAC, then that system should not be excluded from
FAC inspection program based on time alone.

6.5 Large bore piping will be considered as 3 inch nominal diameter and larger. Small bore
piping will be considered as 2-1/2 inch nominal diameter and smaller. Some small bore
lines may include short segments of 3 inch pipe. These short segments of 3 inch pipe
will be considered as small bore for classification of the line.

6.6 For the purpose of determining system susceptibility, system operating temperatures
are assumed to be less than or equal to design temperatures and system operating
pressures are assumed to be less than or equal to design pressures at all times.
Design values are used if the operating values from the Heat Balance Diagram
(reference 20) are not available.
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Procgram - FAC Susceptibility Review

7.0 SUSCEPTIBILITY REVIEW METHODOLOGY I
For each System or Line contained on the drawings listed in Table 1 document the piping size and U
material, design temperature and process fluid.

Determine line operating conditions at full power EPU (120% CLTP) from available documentation.
See Heat Balance Diagrams, references 18 & 20). Valve lineups are taken from System Operating
Procedures, references 10 to 13, and 21.

Review all plant piping shown on the drawings listed in Table 1 against the exclusion criteria listed I
in Section 5 above. Document in Table 2 whether it is susceptible to FAC or not, and how it is
addressed if it is susceptible.

All piping determined to be susceptible to FAC is considered within the scope of the program.
Piping determined to be resistant to FAC, or the fluid environment is not conducive to FAC, is
considered outside the scope of the program.

Each System or and/or Line in each system is assigned to one of the following categories:

Non-Susceptible (NS):

These systems/lines are not susceptible to FAC per the exclusion criteria contained in 3
Section 5.0.

Susceptible-Modeled in CHECWORKS (SMC): I
These large bore systems/lines are susceptible to FAG and the fluid flow regime is
appropriate for modeling using CHECWORKS.

Susceptible- Not Modeled (SNM): 1
These large bore systems/lines are susceptible to FAC and are not appropriate for
modeling using CHECWORKS due to pipe size, or uncertain thermodynamic conditions.

Susceptible Small Bore (SSB):

These small bore lines are generally not modeled using CHECWORKS. The entire line is
considered susceptible. However, only specific locations on these lines are inspected. The
locations inspected are included in a separate small bore piping database [Ref.141. Long
term trending and inspection of small bore piping is generally not performed at VY. If small
bore piping and components show significant wear the entire line is generally replaced with

IFAC resistant materials.
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

8.0 RESULTS/CONCLUSIONS

All piping line shown on the plant P&IDs listed in Table 1, have been reviewed using the
methodology from Section 7.0 and the exclusion criteria from Section 5.0. The results of the
susceptibility screening are shown in Table 2. Each line, or group of lines, has been classified into
one of four categories:

• NS: Non-Susceptible to FAC
* SMC: Susceptible-Modeled in CHECWORKS
• SNM: Susceptible- Not Modeled
* SSB: Susceptible Small Bore

Table 2 is essentially an inventory of every line shown on the plant P&IDs, excluding normally

closed small bore 'vents, drains, instrument taps, and test connections.

Non Susceptible piping is considered outside the scope of the FAC inspection program.

Large bore piping, both SMC and SNM, is currently monitored for FAC damage under PP 7028.
VY will adopt the Entergy Northeast Standard FAC Program Procedure, ENN-DC-315, "Flow
Accelerated Corrosion Program" [Ref. 51. PP 7028 [Ref. 3] will be superseded.

Inspections of susceptible small bore piping, SSB, are prioritized and documented using a
separate Small Bore Data base documented in ENVY Engineering Report No. VY-RPT-05-00013
Rev.0, "Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - Small Bore
Piping Component Inspection Database". [Ref.1 4].
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 1: Plant Flow Diagrams & Equipment Drawings Reviewed

Drawing, Revision Title
No. (Note 1)
G191156 36 Flow Diagram -. Main , Extraction, & Auxiliary Steam Systems
G191157 Sht.1 59 Flow Diagram -Condensate, Feedwater, and Air Evacuation Systems
G191157 Sht.2 05 Flow Diagram - Condensate, Feedwater, and.Air Evacuation Systems
G191157 Sht.3 03 Flow Diagram - Condensate, Feedwater, and Air Evacuation Systems
G191158 27 Flow Diagram - Heater Drain & Vent Systems
G191159 Sht.1 72 Flow Diagram Service Water System
G191159 Sht.2 84 Flow Diagram Service Water System
G191159 Sht.3 37 Flow Diagram RCW Cooling Water System
G191159 Sht.4 35 Flow Diagram TCW Cooling Water System
G191159 Sht.5 16 Flow Diagram Recirc. Pump Cooling Water
G191159 Sht.6 09 Flow Diagram AOG Closed Cooling Water
G191160 Sht.1 30 Flow Diagram Instrument Air System
G 191160 Sht.2 17 Flow Diagram Instrument Air System
G191160 Sht.3 28 Flow Diagram Instrument Air System
G 191160 Sht.4 19 Flow Diagram Instrument Air System
G191160 Sht.5 20 Flow Diagram Service Air System
G1911 60 Sht.6 10 Flow Diagram Service Air System
G191160 Sht.7 22 Flow Diagram Diesel Starting Air System
G191160 Sht.8 03 Flow Diagram Service Air System
G191161 22 Flow Diagram Makeup Water Treatment System
G191162 Sht.1 19 Flow Diagram Misc. Systems Turbine & Recirculation Lube Oil
G191162 Sht.2 25 Flow Diagram Misc. Systems Fuel Oil
G191162 Sht.3 22 Flow Diagram Misc. Systems Exhaust Stack & Off Gas System
G191162 Sht.4 10 Gas Control Piping Diagram
G191162 Sht.5 02 Arrangement of Shaft Sealing System
G191162 Sht.6 01 P& I D H2 System
G191162 Sht 7 05 Stator Winding Cooling Water System
G191163 Sht.1 39 Flow Diagram Fire Protection System - Inner Loop
G191163 Sht.2 13 Flow Diagram Fire Protection System - Outer Loop
G191163 Sht.3 06 Flow Diagram Fire Protection System - Low Pressure C02
G191163 Sht.4 00 Flow Diagram Fire Protection System - Control Room Bldg. Cable

Vault, East & West Switcngea.tr Rooms
G191164 23 Flow Diagram Sampling System Sheet 1
G191165 44 Flow Diagram Sampling System Sheet 2

G191166 44 Flow Diagram Circulating Water & Associated Systems
G191167 74 Flow Diagram - Nuclear Boiler
G1 91168 43 Flow Diagram - Core Spray
G191169 Sht.1 47 Flow Diagram - High Pressure Coolant Injection System
G191169 Sht.2 43 Flow Diagram - High Pressure Coolant Injection System
G1 91170 48 Flow Diagram - Control Rod Drive Hydraulic System
G191171 25 Flow Diagram - Standby Liquid Control System
G1 91172 64 Flow Diagram - Residual Heat Removal System
G191173 Sht.1 36 Flow Diagram - Fuel Pool Cooling & Cleanup System
G191173 Sht.2 08 Flow Diagram - Fuel Pool Cooling & Cleanup System
G191174 Sht. 1 42 Flow Diagram - Reactor Core Isolation Cooling System
G1 91174 Sht.2 23 Flow Diagram - Reactor Core Isolation Cooling System
G191175 Sht.1 69 Flow Diagram Primary Containment & Atmospheric Control System_
G191175 Sht.2 19 Nitrogen Supply System - Flow Diagram
G191176 Sht.1 41 Flow Diagram - Condensate and Demin. Water Transfer System

I
I
I
I
I
I
I
I
I
I
1
1
I
I
N
I
I
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 1: Plant Flow Diagrams & Equipment Drawings Reviewed - continued

Drawing Revision Title
No. (Note 1)
G191176 Sht.2 42 Flow Diagram - Condensate and Detain. Water Transfer System
G 191177 Sht. 1 39 Flow Diagram - Radwaste Systems
G191 177 Sht.2 22 Flow Diagram - Radwaste Systems
G191177 Sht.3 21 Flow Diagram - Radwaste Systems
G191177 Sht.4 16 Flow Diagram - Radwaste Systems
G191178 Sht. 1 49 Flow Diagram - Reactor Water Clean-Up System
G191178 Sht.2 21 Flow Diagram - Reactor Water Clean-Up System
G191236 09 HVAC-Flow Diagram Radwaste Building
G191237 Sht.1 46 HVAC-Flow Diagram Turbine, Service, and Control Room Bldgs.
G191237 Sht.2 10 HVAC-Flow Diagram Turbine, Service, and Control Room Bldgs.
G191238 33 HVAC-Flow Diagram Reactor Building
G 191254 35 HVAC-Heating Flow Diagram & Boiler Room Layout.
G191267 Sht.1 30 Flow Diagram - Nuclear Boiler Vessel Instrumentation
G191267 Sht.2 05 Flow Diagram - Nuclear Boiler Vessel Instrumentation
G 191274 36 Flow Diagram - Condensate Demineralizer System
G191280 11 Potable Water - Flow Diagram
VY-E-75-001 11 Flow Diagram A. 0. G.
VY-E-75-002 19 Engineering Flow Diagram Containment Atmosphere Dilution

System (CAD)
33600-A-00202 04 Process Flow Diagram Off Gas System
33600-A-00207 22 Engineering Flow Diagram Train A Recombiner Area
33600-A-00208 20 Engineering Flow Diagram Train B Recombiner Area
33600-A-00209 17 Engineering Flow Diagram Train A Off Gas Drying
33600-A-0021 0 16 Engineering Flow Diagram Train B Off Gas Drying
33600-A-00211 21 Engineering Flow Diagram Charcoal Off Gas System
33600-A-00213 13 Engineering Flow Diagram H20 Chiller System

(GCH-100-1A &lB)
33600-A-00216 11 Utility Flow Diagram Steam ReHeat Coils
33600-A-00217 21 Engineering Flow Diagram Turbine Bldg. Area Off Gas Modification
5920-00568 04 Moisture Removal Provisions & Extraction Diagram
5920-00870 11 HPCI Turbine Oil Piping Diagram
5920-01068 03 Flow Diagram Instrument Air Dryer ORIAD Model 4127
5920-11015 00 Flow Diagram (Atlas-Copco Station Air Compressors)
5920-12598 02 Diagram of Steam Seal Piping (GE No.735E758)
5920-12857 Sh.1 00 Flow Diagram Hydrogen & Process Air Injection Module
5920-12857 Sh.2 00 Flow Diagram Hydrogen & Process Air Iniection Module
5920-12858 00 Flow Diagram Off Gas Monitor Panel

Notes:
1. Revision as of 6/16/05 including pending drawing changes documented on VY Drawing Pending

Change List dated 6/16/05 located on \Vysharedl\public\Controlled Doc.

VY-RPT-05-OOO1 2 Revision 0 Page 15o142
VY-RPT-05-00012 Revision 0 Page 15 of 42



Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191156 Main Steam 18-MS-1A to -1D MS from V2-86A-D to Turbine Sat 540. CS-5 Continuous SMC Note 8
Stop & Control valves. Steam

G191156 Main Steam 20-MS by GE MS leads from S.&C. valves Sat 540 CS Continuous SMC
to H.P Turbine. Steam

G191156 Main Steam 16-MS-2A to -2D MS from 18-MS to Turbine Sat <540 CS-5 Static- N.C. U NS Flow during
Bypass Valve Chests Z-1 -IA Steam Valves. startup &
& Z-1-IB transients.

Note 8
G191156 Main Steam 3", 3-1/2", 5"-MS MS from MS-1A to V60-6 & Sat <540 CS-5 Static- N.C. U NS V60-6 N.C. @

to SSR (GE-SSRM) SSR (SSR Supply) Steam Valve. >70% power
(Ref. 21),
Note 8

G191156 Main Steam 5-MS (GE-SSRM) Steam Seal Regulator Sat <540 CS-5 Normally U NS Ref. 11 & 21
to SSR US/DS of V60-10 Bypass Steam Closed

G191156 Main Steam 8,12-MS (GE- Steam Seal Regulator Unload Sat <540 CS-5 Normally U NS Ref. 11
to SSR SSRM) US/DS of Steam Closed

V60-9
G191156 Main Steam 10-MS-3A to -3J Bypass lines from Z1-1A & Sat <540 CS-5 Warming SNM Note 7

Bypass ZI-1B to condenser Steam Steam
G191156 Turbine Cross 36" CAR A to D CAR from H.P. turbine to Sat <435 CS* Continuous SNM *GE copper

Around M.S. Steam bearing alloy
G191156 Turbine Cross 30" CAR A, C, & D CAR from M.S. to L.P.turbine. Sat <435 LAS Continuous NS A691-P22

Around Steam
G191156 Turbine Cross 30" CAR B CAR from M.S. to L.P.turbine. Sat <435 CS Continuous SNM B line is

Around Steam carbon steel
G191156 Extraction 12-ES-1 A & -1 B ES from H.P.Turb to No.1 Steam <440 LAS-2 Continuous M NS Note 3

Steam FDW Htrs.
G191156 Extraction 10-ES-2A & -2B ES from LP 7'" stg to No. 2 Steam <400 LAS-i Continuous M NS Note 3

Steam FDW Htrs.
G191156 Extraction 20-ES-3A & -3B ES from LP 8'n stg to No. 3 Steam <370 LAS-I Continuous M NS Note 3

Steam FDW Htrs.
G191156 Extraction 20,30-ES-4A & - ES from LP 10'" stg to No. 4 Steam <300 LAS-1 Continuous M NS Note 3

Steam 4B FDW Htrs.
G191156 Extraction 26/20-ES-5A to ES from LP 12"' stg to No. 5 Steam <300 LAS-1 Continuous M NS Note 3

Steam 5H FDW Htrs.
G191156 Extraction 12-ES-6 SSR CV-1-1A to E-5-1A Steam <300. CS Intermittent SNM 1992

Steam Inspections
G191156 Extraction

Steam
3-ES-7A & -7B Bypass to conden. from 30-ES-4A/R to valve LCV-4A/B Steam <300 LAS-1 Static - N.C.Valve M NS

Sta m ----- -4A/ to valv LC-4I Valve_______ __________L__
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Vermont Yankee Pipincg Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line bv Line FAC Susceotibilitv Screeninq

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

" (F) Operation (Note 2)

G191 156 Extraction 3-ES-8A & -88 Bypass to conden. Steam <300 LAS-1 Static - N.C. M NS SB Loc. 120 &
Steam Downstream valve LCV-4NB Valve 121.

Note 3.
G191 156 Extraction 2-ES-9A & -91 Bypass to conden. From 20- Steam <370 LAS-1 Static - N.C. M NS SB Loc. 63 &

Steam 2-ES-10A & -10B ES-3NB US & DS of valve Valve 65.
LCV-3A/B Note 3.

G(191156 Extraction 2-ES-1i1A & -11 B Bypass to conden. From 10- Steam <400 LAS-1 Static - N.C. M NS SB Loc. 62 &
Steam 2-ES-12A & -121 ES-2NB US & DS of valve Valve 64.

LCV-2NB Note 3.
G191156, Extraction 8" 13t1 stage ES ' 3t stage ES line USof RO Steam <300 LAS Continuous M NS Note 12.
5920-0568 Steam into condenser 61-13 A to H in condenser

G191156 Turbine 18", 20" -SRV-1 to From CIV to Main Condenser Steam <435 CS-2 Static - N.C. U NS
Steam Relief SRV-4 Nozzle 48 Valve
Valves

G191156 SSR Relief 10-SRV-5A& 5B SSR RV to Main Condenser Steam <540 CS-1 Static - N.C. U NS
Valves 10-SRV-6A& 68 Nozzles 36 & 37 Valve

G191156 Aux. Steam 2 SS-1 Piping at FE-9 Steam 540 316-SS Continuous M NS Note 8
G191156 Aux. Steam 3,2-1/2,2-AS 1 Steam Supply from MS-IA to Steam 540 CS-5 Continuous SSB Note 8

SJAE
G191156 Aux. Steam 2-1/2-AS-2A & -28 FCV-1A/1B to IT Stg. Inter- Steam 540 CS-5 Continuous SSB Note 8

condenser
G191156 Aux. Steam 3-AS-3 PCV-1 to 2n0 Stg. Steam 540 CS-5 Continuous SSB Note 8

Aftercondenser
G191156 Aux. Steam 3-AS-4 Piping at FCV-36A & FCV-35 Steam 540 CS-5 Continuous SSB Note 8
G191156 Aux. Steam 2" & 2-1/2" AS Piping US/DS of FCV-2A & - Steam 540 CS-5 Continuous SSB

28 to after condenser

G191156 Aux. Steam 1" & 2"-AS US & DS of LCV-101-39 & Steam <540 CS-5 Intermittent SSB SB Location
ST-62-1 Nos. 66 & 67,

Note 8
G191156 Aux. Steam 2" -MSD-465 Drain from FVC-34 to Steam <540 CS-5 Intermittent SSB SB Location

condenser at Conn. 68 Nos. 68,69

G191156 Aux. Steam 1" & 1-1/2"-AS US & DS of LCV-101-40 & Steam <540 CS-5 Intermittent SSB SB Location
ST-62-2 to main condenser Nos. 70,71,72

Conn.69.
G191156 Off Gas 2 & 2-1/2-HS-190 Steam Supply Steam 540 CS Continuous SSB Note 8

MS-7B to A.O.G
G191156 Main Steam 3-MSD-4 MS drain DS of ST60-3& Water/ <540 CS-S Intermittent SSB SB Location

Drains LCV-143 in RX Bldg. At Steam No. 5, Note 8

condenser Nozzle 47
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Vermont Yankee Pioina Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191 156 Main Steam 1,2-1/2 US/DS of Turbine Stop Valve Inlet Water/ 540 CS-5 Start- up / SSB SB Location
Drains V60-2A thru -2D drains Steam Normally Nos. 14,15,

Closed 16,17, Note 8

G191156 Main Steam 2-1/2-MSD-6 Combined TSV inlet drains Water/ <540 CS-5 Start- up / SSB SB Location
Drains from V60-4 to condenser Steam Normally Nos. 18,19,20

Nozzle 33. Closed
G191156 Main Steam 6-MSD-7A to 7D. MS Drip Leg off MS-7A to Water/ 540 CS-5 Intermittent SNM Note 8

Drains MS-7D steam (drip leg)
G191156 Main Steam 1,& 2-1/2 MSD-7A MS Line Drip Leg Steam Water/ 540 CS-5 Intermittent SSB SB Location

Drains to 7D D.S. of ST- Traps steam Nos. 6,8,10,12,
60-2A to -2D Note 8

G191156 Main Steam 1,2, & 2-1/2 MSD- MS Line Drip Leg Level Water/ 540 CS-5 Intermittent - SSB SB Location
Drains 8A-D at LCVs- control valves steam Nos. 7,9,11,13,

38A-D, MS-956-A ... _Note 8
G191156 Main.Steam 8-MSD-9 MS Line Drip Leg collector to Water/ <540 CS-5 Intermittent SNM SB Location•

Drains condenser steam Nos. 7,9,11,13,
Note 8

G191156 Main Steam 1-MSD U.S,/D.S. Turbine Control Valve Inlet Water / 540 CS-5 Start- up / SSB SB Location
Drains of Valves MS-5A Drain steam Normally Nos.

to MS-5D Closed 21,22,23,24
G191156 Main Steam 2" D.S. V60-5A- - TCV inlet drains from V60- Water / <540 CS-5s Start- up / SSB SB Location

Drains 5D to condenser, 5A-D to condenser Nozzle 34 steam. Normally Nos. 25,26,27
Closed

G191156 Main Steam 1" & 2" MSD, U.S. HP Leads drains to V60-12 Water/ 540 CS-5 Continuous SSB
Drains V60-12 / R.O60-1 and R.O.60-1 steam

G191156 Main Steam 1" & 2" MSD, D.S. HP Leads drain from V60-12 Water/ <540 SS & Continuous M NS SB Location
Drains V60-12/R.O.60-1 and R.O.60-1 to stub at Steam A335- Nos. 28,29,30

to stub at Cond. A condenser nozzle 35 'P11 Note 4.
G191156 Main Steam 2" MSD, D.S. Stub at condenser Nozzle 35 Water/ <540 CS .. Continuous SSB Note 10

Drains V60-12 / R.O.60-1 D.S. of V60-12 and.R.O.60-1 Steam
G191156 SSH 1" LPDR SSH Front End Low Point Water/ <540 CS Continuous SSB

drain to condenser nozzle 61 Steam
G191156 SSH 1/" & 1-1/2" drains 1/2" & 1-1/2" drains SR60-1A, *Water/ <540 CS Static - N.C. U NS

1 B, 2A, 2B to condenser Steam Valve
Nozzle 62 1

G191157 Condensate 20-C-1,20-C-2 Condensate Pump suction Water 105 CS-1 Continuous T NS Note 3, Ref 20
Sht.1 24,30,36-C3 from Hotwell

24-C-4, 24-C-5
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Vermnnt Yankee Pinina Flow Accelerated Corrosion Insoection Proaram - FAC Susceptibility Review

TABLE 2: Summary of Line bv Line FAG Susceptibilitv Screeninq

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation 
(Note 2)

G191157 Condensate 18-C-6, 18-C-7 Condensate Pump discharge Water 105 CS-2 Continuous T NS Note 3, Ref 20
Sht.1 18,24-C-8 to SJAE inter-condensers
G191157 Condensate 12-C-10, 12-C-11 SJAE inter- condenser inlet & Water 106 CS-2 Continuous T NS Note 3, Ret 20
Sht.1 12-C-13, 12-C-14 outlet.
G191157 Condensate 12-C-9, 12-C-12 SJAE after- condenser inlet & Water 105 CS-2 Static- N.C. T,U NS Note 3,
Sht.1 outlet. Valves OG558/OG560

closed

G191157 Condensate 24-C-15,24-C-16 From SJAE to SPE to Con. Water 106 CS-2 Continuous T NS Note 3, Ref.20
Shts.1& 2 Demin.
G191 157 Condensate 20,24-C-18, Con Demin to E-5s Water 107 CS-2 Continuous T NS Note 3, Ref.20
Shts.1 & 2 20-C-19
G191157 Condensate 4-C-20, 4-C-48 To LCV-1A-2 Water 107 CS-2 Continuous T NS Ref.20
Sht.2 (to CRD pumps)
G191157 Condensate 10,14-C-21, Min flow line thru FCV-4 to Water 107 CS-2 Start-up T,U NS Ref.20
Sht.1 10-C-22 main condenser Nzl.44
G191157 Condensate 12-C-23 LP Htr bypass line Water 107 CS Normally T,U NS V64-19 closed
Sht.1 Closed
G191157 Condensate 20-C-25, 20-C-26 E-5s to E-4s Water 172 CS-2 Continuous T NS Note 3, Ref.20
Sht.1
G191157 Condensate 20-C-27, 20-C-28 E-4s to E-3s Water 249 CS-2 Continuous SMC Ref.20
Sht.1
G191157 Condensate 20-C-29, E-3s to Feedwater Pumps Water 309 CS-2 Continuous SMC Ref.20
Shts.1 &2 16,20,24 -C-30

16,20-C-31 & -32
G191157 Condensate 6,8,12-C-33,, Hotwell Emergency Makeup Water 90 CS-1 Normally T,U NS
Shts.1 & 2 6-C-34 CST to condenser Nzl.45- Closed

Thru N.C. V64-31
G191157 Condensate 4,6,C-33, US/DS of LCV-1A-1 Water 90 CS-1 Normally T,U NS
Sht.1 (Condenser Makeup LCV) Closed

bypasses N.C. V64-31

G191157 Condensate 4,6-C-35 Condenser hood spray Water 107 CS-2 Start-up / T,U NS Ref.20
Sht.1 Bypass (FVC-36) at Nzl.60 Intermittent
G191157 Condensate 3,6-C-37, Condensate Pump Casing Water 105 CS-1 Open / Static T NS Ref.20
Sht.1 3-C-38, 3-C-39 Vent to Hotwell Nozzle 46 _

G191157 Condensate 4-C-40 SPE Loop Seal drain to Atm. Water <175 CS-1 Drain T NS
Shts.1& 2 Drain Tank
G191 157 Condensate 4-C-41, SJAE loop seal drain to Cond Water <175 CS-1 Drain T NS
Sht.1 2-1/2-C-41A &41B Nzl.49 Q _
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Proqram - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screeninq

Drawing System Line No(s). Description Fluid Oper. Material Flow'at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

0191157 Condensate 8-C-42 DS of valve V62-18 N.C. Water 107 CS-1 Static / N.C. T,U NS
Shts.1& 2
G191157 Condensate 2-1/2-C-43 US/DS of LCV-1A-3 Water 107 CS-2 Continuous T NS SB Location
Shts.1& 2 (Condenser Reject LCV) No. 116
G191157 Condensate 3,4-C-44, 3-C-44A Atmos. Drain Tank drain to Water 105 CS-1 Drain T NS
Shts.1 & 2 Condenser Nozzle 63
G191157 Condensate 2-1/2-C-45, SJAE afterconden. Loop seal Water 105 CS-1 Static / N.C. T NS V64-46 is N.C.
Shts.1 & 2 2-1/2-C-41 B drain line to Atm. Din. Tk. valve
G191157 Condensate 2" C & 6"-C-46 Atmos. Drain Tank overflow / Water / 105 CS-1 Drain T NS Vented to
Shts.1 & 2 drain to sump. Air Atmosphere
G191157 Condensate 3-C-47 Atmos. Drn Tk vent to suction Air/Gas 105 CS-1 Vent T,NW NS
Sht.2 of Ventilation Exhaust Sys.
G191157 Condensate ¾" & 1"-C Press. Line for RHR,CS, Water 107 CS-1 Continuous T* SSB* SBLocation
Shts.1 & 2 HPCI,RCIC in Rx. Bldg. thru No. 119

PCV-32, & RO-64-2 to *Note 9
condenser nozzle 64

G191157 Condensate 3" & 1" Condensate Pump Gland Water 105 CS-1 Continuous T' SSB* *Note 9
Sht.1 _ _seal lines (R.O. 64-1A & 1B)
G191157 Condensate 3/4" & 1" lines at (SRV's SR-643A,B,C) & Water 310 CS-1 Static - N.C U NS V64-27A,B,C
Sht.1 V64-26A,BC bypass lines Valve __N.C., Ref. 10
G191157 Condensate 2"-C Condenser Exhaust Hood Water 105 CS-2 Start-Up I U,T NS
Sht.1 Spray lines (FCV-5) Low Power
G191157 Condensate ¾" ¾" SJAE bypass line with iun- Water 105 CS Static -N.C. U NS
Sht.1 identified FE OG-559 is N.C. Valve
G191157 Condensate 2"-C 2" bypass around valves V64- Water 310 CS-2 Static -N.C. U NS V64-145A & B
Sht.1 25A & V64-25B Valve N.C., Ref. 10
G191157 Condemin 8" CD-46 Condemin Bypass Strainer Water 107 CS-2 Intermittent U,T NS
Sht.2 Return to Condensate
G191157 Feedwater 12,16,24-FDW-1 Feedwater Pumps to E-2s) Water 312 CS-5 Continuous SMC Ref.20
Sht.3 12,16-FDW-2, -3

18-FDW-7, -8
G191157 Feedwater 18-FDW-12, -13 E-2s to E-ls Water 344 CS-5 Continuous SMC Ref 20
Sht.3
G191157 Feedwater 16,18-FDW-14, - E-ls to Rx Water 392 CS-5 Continuous SMC Ref.20
Sht.3 15
G191157 Feedwater 6-FDW-9 10% flow Feed Reg Valve. Water 312 CS-5 Start-up U NS Ref.20
Sht.3
G191157 Feedwater 18-FDW-10 Equalizing line Water 312 CS-5 Continuous SMC Flow at
Sht.3 I. II(Static) startup; Ref 20
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Vermont Yankee Piprnq Flow Accelerated Corrosion Insp~ection Progqram - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screeninq

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191157 Feedwater 10-FDW-1 I HP Heater Bypass line Water 312 CS-5 Normally U NS V63-5 N.C.
Sht.3 Closed
G191157 Feedwater 4-FDW-4, -5, -6 Feed Pump Recirc: from 16" Water 312 CS-5 Normally U SMC* *Notes 3,5
Sht.3 FDW to FCV 2A,B,C Closed
G0191157 Feedwater 4-FDW-24, -25, Feed Pump Recirc: FCV Water 312 A335- Normally U,M SMC* *Notes 3,5
Sht.3 -26 2A,B,C to 4x6 expander P11 Closed
G191157 Feedwater 6-FDW-4, -5, -6 Feed Pump Recirc: 4x6 Water 312 CS-5 Normally U SMC* *Notes 3,5,10
Sht.3 expander to Cond. Nzl. 32 - Closed _

G191157 Feedwater 8-FDW-22A & 22B Feedwater HP Htr. flush from Water 312 CS-5 Normally U SMC* *Notes 3,5,
Sht.3 18" FDW to V63-22A,B. Closed Ref.25
G191157 Feedwater 8-FDW-22A & 22B Feedwater HP Htr. flush from Water 312 A335- Normally UM SMC* *Notes 3,5,

Sht.3 V63-22A,B. to V63-23A,B P11 Closed Ref.25
0191157 Feedwater B-FDW-22A & 22B Feedwater HP Htr. flush from Water 312 CS-5 Normally U SMC* Notes 3,5, 10
Sht.3 V63-23A,B to 5-FDW-22A,B. Closed Ref.25
G191157 Feedwater 5-FDW-22A & 22B FDW Htr. Flush U.S. of R.O. Water 312 A335- Normally UM SMC* Notes 3,5,

Sht.3 2A-C & RO3A-C. P11 Closed Ref.25
G191157 Feedwater 10-FDW-23A R.O. 2A-C & R.O. 3A-C to Water 312 A335- Normally UM SMC* Notes 3,5,

Sht.3 &23B Condenser Nzl. 70 P11 Closed Ref.25
G191157 Feedwater 1/2" & ¾" Feed pump Warm-up lines Water 312 CS-1 Continuous SSB Ref.13

Sht.3 (R.O.4)
G191157 Feedwater 2" 2" bypass around valves Water 392 CS-5 Static N. C. U NS Ref.13
Sht.3 V63-7A & V63-7B Valve
G191157 Air 10,16,-AE-1, Air Evacuation System from Air, <175 CS-1 Continuous NW NS
Sht. 3 Evacuation 10-AE-2 condenser to SJAE and Gases

8,10-AE-3 P-53-1A
10,14-AE-4
2" & Smaller

G191157 Off Gas 10-OG-1 Off Gas Piping from SPE Air, <175 CS-1 Continuous NW NS
Sht. 3 10,16-OG-2 Gases

10-OG-3,3-0(3-11
G191157 Off Gas 1/1/2" -OG-5 Drain from Shutdown Iodine Water <175 CS-1 Static No T NS
Shts. 2&3 Filter to Atmos. Drain Tank Flow to SIF

G191157 Off Gas 10, 12-OG-100 Off Gas Piping from SJAE to Air, <175 CS-1 Continuous NW NS
Sht.1 AOG (thru Valve OG-557) Gases

G191157 Off Gas SIF-1, SIF-2, 16" inlet & outlet piping at Air, <175 CS-1 Static N.C. NW NS
Sht.2 SIF-3, SIF-4 Shutdown Iodine Filter Gases Valves

G191157 Oxygen All Condensate Oxygen Injection 02 Ambi- SS Continuous M,NW NS
Sht.1 Injection From Manifolds to 24"-C-6 ent Tubing
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Pro-gram - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191157 SPE Drip Leg 1-1/2" vent SPE Header Drip Leg Loop Gases <195 CS Continuous NW NS
Sht.2 Loop Seal Seal vents to line 3"C-47
G191157 SPE Drip Leg 1" ,1-1/2" drain SPE Header Drip Leg Loop Water <195 CS Continuous SSB
Sht.2 Loop Seal Seal drain to TK-3-1A.
G191158 Heater Drains 6-HD-1A, & -1B E-1-IA to LCV-103-1A-1 Water 354 CS-2 Continuous SMC Refs.20,24

(3" @ LCV) E-1-1B to LCV-103-1 B-1
G191158 Heater Drains 3-HD-1A, & -1B LCV-103-1A-1/1B-1 to E-2- Water 354 A335- Continuous M NS Refs. .20,24

1 A/B P1l
G191158 Heater Drains 6-HD-2A/ -2B E-1-1A/B to E-2-1A/B Water 354 CS-2 Normally U NS Note 3, Ref.20

3,10-HD-18A/18B Condenser Bypass Lines Closed
G191158 Heater Drains 8,10-HD-3A, & - E-2-1AIB to LCV-103-2NB-1 Water 322 CS Continuous SMC Ref.20

HD-3B_
G191158 Heater Drains 3,10-HD-23A & - LCV-103-2A/B-1 to E-3-1A/B Water 322 SS Continuous M NS SA240-304L

HD-23B Ref.20
G191158 Heater Drains 6-HD-4A, & -4B E-2-1A/B to E-3-1A/B Water 322 CS Normally U NS Note 3, Ref.20

6-HD-19A & -19B Condenser Bypass Lines Closed
G191158 Heater Drains 10,14-HD-5A, E-3-1NB to LCV-103-3AJB-1 Water- 250 CS Continuous SMC Ref.20

HD-5B_
G191158 Heater Drains 6,20-HD-24A & LCV-103-3A/B-1 to E-4-1NB Water 250 SS Continuous M NS A430, TP-

HD-24B 308L, Ref.20
G191158 Heater Drains 6-HD-6A, & -6B E-3-1AIB to E-4-1A/B Water 250 CS Normally U NS Note 3, Ref.20

6,18-HD-20N20B Condenser Bypass Lines Closed
G191158 Heater Drains 16-HD-7A, -76 E-4-1A/B to E-5-1A/B Water 182 CS Continuous SMC Ref.20

14-HD-25A -25B
G191158 Heater Drains 16-HD-8A, -86 E-4-1 A/B to E-5-1A/B Water 182 CS Normally U NS Note 3, Ref.20

10,18-HD-21ANB Condenser Bypass Lines Closed
G191158 Heater Drains 8,12-HD-9A, -9B P-3-1NB suction and Water <182 CS N.C. used @ U NS Note 3, Ref.20

discharge <70% Power
G191158 Heater Drains 4-HD-1OA, -10B P-3-1A/B min flow lines Water <182 CS N.C. used @ U NS Note 3, Ref.20

<70% Power
G191158 Heater Drains 16,20-HD-14NB, E-5-1ANB to E-6-1A/B Water 117 CS Continuous T NS Note 3, Ref.20

16,24-HD-17A-D (condenser)
G 191158 Heater Drains 3-HD-26A /B E-5-1A/B external reference Water 117 CS-1 Static T,U NS

leg for level controls
G191158 Moisture 6,24-HD-11A-11D MS-I-iA-D to LCV-24A-D Water <440 CS-2 Continuous SMC

Separator 6-HD-12A -12D
Drains
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VUrmnnt Yankee Pining Flow Accelerated Corrosion Inspection Program - FAC Susceptibilitv Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191158 Moisture 6,14-HD-15A & LCV-24A-D to E-2-1A & 1B Water <440 A335- Continuous M SMC* Notes 3,5
Separator 15B P22
Drains

G191158 Moisture 4,6-HD-13A-13D MS-1-1A-D to LCV-23A-D Water <440 CS-2 No flow, U NS Note 5
Separator (Bypass to Condenser) Normally
Drains Closed

G191158 Moisture 4,6-HD-16A-16D LCV-23A-D to Condenser Water <440 A335- No flow, UM NS Note 5
Separator P22 Normally
Drains Closed

G191158 Heater Vents 1-HV-1A/1B E-1-1A/B Shell Start-up Vent Gases/ <440 A335- Start up U, M NS Ref.24
US/DS of V67-1A1B to Vapor P11
Condenser B - Nozzle 25

G191158 Heater Vents 2-HV-12A/12B E-1-1A/B Shell Continuous Gases / <440 A335- Continuous M NS Ref.24
Vent US/DS of R.O. IA/1B Vapor P11
to common 2 inch line to
Cond. B Nozzle 25A

G191158 Heater Vents 1-HV-14A/14B 1 inch Bypass around Gases/ <440 A335- Static N.C. UM NS Ref. 10, 24
R.O. 1A& 1B Vapor P11 Valve

G191158 Heater Vents 1-HV-2A/2B E-2-1NAB Shell Start-up Vent Gases / <400 A335- Start Up UM NS Ref.24
US /DS of V67-4A/4B to Vapor P11
condenser A -Nozzle 24

G191158 Heater Vents 1-HV-13A/13B E-2-1A/B Shell Continuous Gases/ <400 A335- Continuous M NS Ref.24
Vent to Cond. B (Nzl. 24) Vapor P11
US & DS of R.O.. 2A &2B

G191158 Heater Vents 1-HV-15A/15B 1 inch Bypass around Gases/ <400 A335- Static N.C. UM M NS Ref. 10, 24
R.O. 2A & 2B Vapor P11 Valve

G191158 Heater Vents 1, 1-1/2-HV-3A/3B E-3-1A/B Drain Cooler Gases/ <300 CS-1 Start Up U NS Note 3, SB
Startup Vent US/DS of V67- Vapor Location Nos.

7A &7B to Cond. A (Nzl. 23) 46,47,51,52

G191158 Heater Vents 3/4-HV-8A/8B E-3-1A/B to V67-15NB, Gases/ <300 SS Start Up U,M NS
Shell Start-up Vent Vapor

G191158 Heater Vents 2-HV-9A/9B E-3-1A/B Shell Continuous Gases / <300 CS Continuous SSB SB Location
Vent US/DS of R.O. 3N3B to Vapor Nos. 48,49,50,

Cond. A Nzl. 236. 53,54.55

0191158 Heater Vents 2-1/2-HV-4A/4B E-4-1 A/B Shell Start-up Vent Gases / <370 CS-2 Start Up U NS SB Location
US/DS V67-9A/9B to Vapor Nos.
Condenser B (NzA. 22) 56,58,59,61
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191158 Heater Vents 2-1/2,4-HV-8A E-4-1ANB Shell Continuous Gases <370 CS-2 Continuous SSB SB Location
US/DS of R.O. 4A/4B to Vapor Nos. 57,60,118
common 4 inch line to Cond.
A Nozzle 22B

G191158 Heater Vents 3,4-HV-11A/11B E-5-1AIB Vent to Condenser Gases' <168 CS-1 Continuous T NS
NB (Nzl. 21N21B) Vapor

G191158 Heater Vents 1-HV-5A/5B E-5-1NB Start-up Vent to Gases / <168 CS-1 Start Up U,T NS
Condenser A/B (Nzl. 21A/B) Vapor
__(V67-11A8&1B 

_

G191158 Heater Vents 3/4-HV HD Pump P-3-1A/B Vent to Gases / <163 CS-1 Start Up U,T NS
E-4-1 NB Vapor

G191158 Heater Vents 2-HV HD Pump P-3-1NB Vent to Gases / <163 CS-1 Start Up U,T NS
Condenser B (Nzl 50) Vapor _ _

G191158 Moisture 3-HV-6A to 6D MS-I-lA to D, shell to drain Gases / <380 CS-2 Static/ U NS
Separator tank TK- 1-1A vent Vapor Equalizing
Vents I Line

G191158 Moisture 6-HV-7A to 7D MS-1-1A to D, drain line to Gases / <380 CS-2 Static! U NS
Separator tank TK-1-1A equalizing line. Vapor Equalizing
Vents Line

G191158 Safety Relief 6-SRV-7A/B Heater Shell Safety Relief Steam <380 CS-2 No Flow U NS
E-1-INB to Conden B (Nzl. (Relief line)
29)

G191158 Safety Relief 6-SRV-8A/B Heater Shell Safety Relief Steam <333 CS-2 No Flow U NS
E-1-2A/B to Conden A (Nzl. (Relief line)
28)

G191158 Safety Relief 1-SRV Heater Tube Side Safety Steam <327 CS-2 No Flow U NS
Relief E-1-2NB to Conden A (Relief line)
(Nzl. 30)

G191158 Safety Relief 6-SRV-9NB Heater Shell Safety Relief Steam <300 CS-1 No Flow U NS
E-1-3NB toConden A (Nzl. (Relief line)
27)

G191158 Safety Relief 6-SRV-10A/B Heater Shell Safety Relief Steam <234 CS-1 No Flow U NS
E-1-4NB to Conden B (Nzl. (Relief line)
26)

G191158 Safety Relief 1-SRV Heater Tube Side Safety Steam <168 CS-2 No Flow U NS
Relief E-1-5A/B to 10-AE-4 (Relief line)

G191159 Service All All Raw 32 to CS/SS, Continuous 02,T NS
Sht.1 & 2 Water & Water 150 Copper
Sht.6 AOGCCW
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Vermont Yankee Pioina Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191159 RBCCW All All. Treated 32 to CS-1, Continuous T NS
Sht.3 & 5 Water 150

G191159 TBCCW All All Treated 32 to CS-1, Continuous T NS
Sht.4 Water 150 Copper

G191160 Instrument All All Air 150 CS-1 Continuous NW NS
Shts. 1 to Air
4 & Sht.8
G191160 Service Air All All Air 150 CS-1 Continuous NW NS
Sht. 5 & 6

G191160 Diesel All Diesel Generator Starting Air Air 150 CS-1 Continuous NW NS
Sht. 7 Generator & Air Inlets and Exhausts

Starting Air
G191161 Makeup All Raw Water& Demineralized Raw <175 CS-1 Continuous 02,T NS

Water Water Water
Treatment

G191162 Lube Oil All Turbine & Recirc Pump MG Lube Oil 100 & CS-1 Continuous NW NS
Sht. 1 Set Lube Oil 250
G191162 Fuel Oil All Diesel Generator, House Fuel Oil 100 CS-1 Continuous NW NS
Sht.2 Heating, & Diesel Fire Pump

Fuel Oil

.G191162 Exhaust All Exhaust Stack & Off Gas Gas 175 CS-1 Continuous NW NS
Sht.3 Stack & Off

Gas
G191162 Gas Control All Generator C02 & H2 Piping Gas Continuous NW NS
Sh.4 Piping I

G191162 Generator All Generator H2 & Seal Oil Gas/Oil Continuous NW NS
Sh.5 Shaft Seal Piping
G191162 Hydrogen ALL H2 Piping from Trailer to H2 <150 S.S Continuous NW NS
Sh.6 Piping Turbine Building
G191162 Stator All Skid and piping to stator. De- <212 CS/CU Continuous 02 NS
Sh.7 Winding Closed loop cooling system ionized

Cooling H20

G191163 Fire All Fire Protection Piping :Inner Raw 100 A53 & No Flow .02 NS
Shts 1 & 2 Protection & Outer Loops Water A-120

G191163 Fire All Low Pressure C02 CO2  CS No Flow NW NS

Sht. 3 Protection
G191163 Fire All C02 piping and bottle racks CO 2  CS No Flow NW NS
Sht. 4 Protection for' Cable Vault / SWGR Rms
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Vermont Yankee Pipina Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line bv Line FAC Susceptibility Screeninq

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes

No. Temp Power (Note 1) Classification
(F) Operation (Note 2)

G191164 Sampling All Process Sampling Line Water SS M NS
System Sh.1

G191165 Sampling All Process Sampling Line Water SS M NS
System Sh.2

G191166 Circ. Water All Circulating Water System & Raw <1 50 CS Continuous 02 NS
Associated Piping. Water

G191167 Main Steam 18-MS-7A to -7D MS from Rx to V2-86A -86D Sat 540 CS-5 Continuous SMC Ref. 20
Steam

G191167 Main Steam 10-MS-4A MS 18-MS-7D to HPCI Turb. Sat 540 CS-5 Static U NS Ref. 20
Steam

G11167 Main Steam 3-MS-5A MS 18-MS-7C to RCIC Turb. Sat 540" CS-5 Static U NS Ref. 20
Steam

G191 167 Main Steam 3-MSD-2 MSD Drain Header in Drywell Steam/ 540 CS-5 Start-Up U NS Ref. 20
Drains thru Pen. X-8 (US of V2-77) Conden

sate
G191167 Main Steam 1-1/2,2-1/2 & 3- MSD Header in Stm Tunnel Steam/ 540 CS-5 Start-Up U NS Ref. 20,

-- Drains MSD-3 to 3-MS-3 in Torus Area Conden Note 8
between MS-77, -79, & -78 sate

G191167 Main Steam 3-MSD-4 MSD drain header D.S. of V2- Steam/ 540 CS-5 Intermittent. SNM/SSB SB Locations
Drains 79 Torus Area & Htr. Bay to Conden No. 4 & No. 5

condenser nozzle 45. sate Note 8.
G191167 Main Steam 3-MSD-5 MSD drain header to CRW Steam/ 540 CS-5 Normally U NS Note 8

Drains (N.C. line) Conden Closed
sate

G191167 Main Steam 6-MSD-10 MSD drip leg MS-I-lA Steam/ 540 CS-5 Intermittent SNM Note 8
Drains Conden

sate
G191 167 Main Steam 1,2,2-1/2-MSD-1 1 From 3" MSD-4 thru ST-60-3 Steam/ 540 CS-5 Intermittent SSB SB Location

Drains to tee with line 2-1/2-MSD-12 Conden No. 2,
sate Note 8

G191167 Main Steam 1,2-1/2-MSD-12 MSD around ST-60-3 thru Steam/ 540 CS-5 Intermittent SSB SB Location
Drains LCV-143 to line 3-MSD-4 Conden No. 3,

sate Note 8
G191167 Main Steam 2-MSD-1 MSD from 6"MSD-10 drip leg Steam/ 540 CS-5 Intermittent SS1 Note 8

Drains to 2-1/2"MSD-3 Conden
sate

G191167 Main Steam 2", 1" -MSD MSD piping immediately Steam/ 540 A335- Intermittent NS Note 8
Drains downstream of V60-24 Conden P1l

sate
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VJ=rmnnt Ynnke~p Pininn Flow Atcelerated Corrosion Inspection Proaram - FAC Susceptibilltv Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screeningi

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191167 Main Steam 1-MSD MSD from HPCI & ROIC Stm Steam/ 540 CS-5 Start-Up U NS Note 8
Drains Supply in Drywell to 3-MSD-2 Conden

(US of V23-15 & V23-15) sate

G191167 Main Steam 2-MSD MSD from 18-MS-7A to D in Steam/ 540 CS-5 Start-Up U NS Note 8
Drains Drywell to 3-MSD-2 Conden

sate
G191167 Main Steam 1- MSD MSD MS-79 bypass (open Steam/ 540 CS-5 Continuous SSB SB Location

Drains thru orificed valve MS-33). Conden No.1, Note 8
sate

G191167 Main Steam 1-MSD MSD from HPCI/ RCIC Stm. Steam/ 540 CS-5 Static- N.C. U NS Note 8
Drains Supply outside Drywell to Conden Valve

2"MSD-1 (US of V23-16 & sate
V23-16)

G191167 Rx Recirc. 12,22,28-PLR. Rx Recirculation Piping in Water 540 SA316L Continuous M NS
Drywell.

G191167 Feedwater 16-FDW-14/15 FDW in Turb. Bldg. & Stm. Water 392 CS-5 Continuous SMC Ref.20
Tunnel up to V2-96B & -27B
Turb.

G191167 Feedwater 16-FDW-16/17 FDW In Stm. Tunnel & Water 392 CS-5 Continuous SMC Ref.20
Drywell up to V2-29NB.

G191167 Feedwater 16,10-FDW-18 to FDW in Drywell from V2- Water 392 CS-5 Continuous SMC Ref.20
-FDW-21 29NB to Reactor.

G191167 Rx Safety 10-SRV -15A to - SRV in Drywell & Torus Steam <540 CS-2 No Flow U NS
Relief 15D (Relief line)

G191167 Rx. Water 2-CUW Rx Btm. Head Drain (N-15) Water <540 CS Continuous SSB
Clean Up to SS weld at bottom of CRDs

G191167 Rx. Water 2-CUW Rx Btm. Head Drain SS weld Water <540 SS Continuous M NS
Clean Up at bottom of CRDs to V2-99

G191167 Rx. Water 2-CUW-19 Rx Btm. Head Drain V2-99 to Water <540 SS Continuous M NS
Clean Up 4" CUW-18

G191167 Rx. Water 4-CUW-18 CUW from RHR to V122-16 Water <540 SS Static N.C. M NS
Clean Up Valve

G191167 Rx. Water 2-CUW Rx Btm. Head Drain DS of Water <540 CS Static N.C. U NS
Clean Up Valve V2-46 to floor drain Valve

G191167 RV Top Head 1", 2 Vent Line N-7 to FCV-2-17, Steam 540 SS Static M NS
Vent and Rx Vessel Instrument.

G191167 RV Top Head 2" Vent Line N-7 to 18"MS-7C Steam 540 SS Continuous M NS
Vent
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Vermont Yankee Pipinq Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191167 RV Top Head 1",2" Drain Line from FCV-2-18 Water/ <540 CS Intermittent SSB
Vent and FCV-2-21 to Drywell Steam

Equipment Sump I
G191 167 RV Flange ½Y, 1" RV Flange High Pressure Steam/ <540 SS Intermittent M NS

Leakoff leakoff N-13 to LCV-2-21 Conden
sate

G191167 RV Flange 1/2", 1" RV Flange Low Pressure Steam/ <540 CS Static U NS
Leakoff leakoff N-14 (capped line) Conden

_sate

G191168 . Core Spray 12-CS-1A/B Core Spray from Torus to 6 Water <175 CS-1 ECCS U,T NS
1 0-CS-2A/B inches beyond valves CS <175 CS-2
8-CS-3NB 1 2NB <575 CS-5
8-CS-4NB(partial) <575 CS-5

G191168 Core Spray 8-CS-4A/B(partial) Core Spray from beyond Water <575 S.S. EGGS U,M,T NS
valves CS 12A/B to Rx.

G191168 Core Spray 1-1/2-CS-8A/8B SRV-20NB suction & disch. Water <175 CS-2 ECCS U,T NS
3-CS-5N5B to Rx. Bldg. floor sumps. I CS-1

G191168 Core Spray 8-CS-6A/6B Core Spray full flow test line Water <175 CS-2 ECCS U,T NS
to 12-RHR-17/18 &Torus

G191168 Core Spray 8-CS-6AN6B Core Spray full flow test line Water <175 CS-2 ECCS U,T* SNM* Note 9
DS of RO 42A and 42B

G191168 Core Spray 3-CS-7A to 7D Core Spray connect, to RHR Water <175 CS-2 Static U,T NS
Normally Closed Valves CS-
16A/B

G91 1168 Core Spray 3-CS-1i lAM1 B CS Pump Min Flow Lines to Water <175 CS-2 ECCS U,T NS
12-RHR-17/18 & Torus

G191168 Core Spray 3-CS-11A11B CS Pump Min Flow Lines DS Water <175 CS-2 ECCS. U,T * SMN Note 9
of R,O, 37A and 37B

G191168 Core Spray 2-CS-9N9B Core Spray Pump Min Flow Water <175 CS-2 ECCS U NS
Line RO bypass N.C. valve

CS-27A /27B.
G1911168 Core Spray 2-CS-10A/10B Core Spray flushing line from Water <175 CS-2 ECCS U NS

CST N.C. valve CS-21A /2B.
G191168 Core Spray 1-CS-12A/12B 1 inch line to core dp above Water <575 SS-6 ECCS U,M NS

core plate instruments.
G191168 Core Spray 1-CS-13A/13B 1 inch line pressurizing line Water <175 CS-2 ECCS U NS

from Condensate.
G191168 Condensate 12-CST4 12 inch line from CST. N.C. Water <175 CS-2 ECCS U NS

Storage 12-CST-27 valves CS-8A & CS-8B.
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Vermnnt Yankee Pining Flow Accelerated Corrosion Inspection Program - FAC Susceotibilitv Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classificationj (F) Operation (Note 2)

G191169 HPCI 14,16-HPCI-1 HPCI Pump suction from CST Water <175 CS-1 ECCS U NS
Sht.1 & 2
G191169 HPCI 14-CST-1 HPCI Pump suction from CST Water <175 SS-1 ECCS U,M NS
Sht.1 & 2
0191169 HPCI 10-HPCI-18 HPCI Pump discharge to RX Water <175 CS-5 ECCS U NS
Sht.1 & 2 14-HPCI-2, <140

14-HPCI-15B/15A <400
G191169 HPCI 18,20,24-HPCI-3 HPCI Turbine Exhaust to Steam <350 CS-1 ECCS U NS
Sht.1 & 2 Torus
G191169 HPCI 16-HPCI-14A/ HPCI Turbine Exhaust to Steam <350 CS-1 ECCS U NS
Sht.1 & 2 14B Torus Rupture Disc.
G191169 HPCI 16-HPGI-4 HPCI Pump suction from Water <175 CS-1 ECGS U NS
Sht.1 & 2 Torus
0 191169 HPCi 10-HPCI-5 HPCl Test line to CST from Water <140 CS-5 ECCS U NS
Sht.1 & 2 14-HPCI-15B to V-23-24
G191169 CST 10-CST-2 HPCI Test line to CST (from Water <140 SS-1 ECCS U,M NS
Sht. 1 & 2 V23-24 to CST)
G191169 HPCI 4-HPCI-6 HPCI Pump Min. Flow line Water <175 CS-5 ECCS U NS
Sht.1 & 2 4-HPCI-7 CS-1

G191169 HPCI 2-HPCI-8 Coolant for HPCI Gland Seal Water <140 CS-2 ECCS U NS
Sht.1 & 2 2-HPCI-9 & -12 Condenser (suction.& disch.) <175 CS-1
G191169 HPCI 2-HPCI-10 Coolant for HPCI Lube Oil Water <140 CS-1 ECCS U NS
Sht.1 & 2 2-HPCI-11 Cooler (suction & discharge) <175

G191169 HPCI 2,4-HPCI-12 Gland Seal Condenser Water <175 CS ECCS U NS
Sht.1 & 2 Coolant discharge back to

HPCI pump suction

G191169 HPCI 3-HPCG-13 Gland Seal Exhauster Gas/ <175 CS ECCS U NS
Sht.1 & 2 Discharge to SBGT Water

Vapor
G191169 HPCI 2-HPCI-16 HPCI Turbine Exhaust Drain Stmi/ <375, CS ECCS U NS
Sht.1 & 2 line to Torus Water

G 191169 HPCI 2-HPCI-17 HPCI Turbine Hotwell to Water <200 CS-1 ECCS U NS
Sht.1 & 2 HPCI Pump suction. m
G191169 HPCI 2,3-HPCI-1 9 HPCI Turbine Exhaust to Air/N2/ <350 CS-1 ECCS U NS
Sht.1 & 2 Torus Air Space Vacuum Steam

Breaker.
G191169 HPCI 1-HPCI HPCI Turbine discharge drain Water <175 CS-1 ECCS U NS

Sht.1 & 2 to gland seal condenser.
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation j (Note 2)

G191169 HPCI 1--HPCI From HPCI gland seal Water <175 CS-1 ECCS U NS
Sht.1 & 2 condenser to hotwell.
G191169 HPCI 1-HPCI 1 inch line pressurizing line Water <175 CS-1 ECCS U NS
Sht.1 & 2 from Condensate.
G191169 HPCI 1-HPCl 1'" vent line between rupture Air <175 CS-1 No Flow U NS
Sht.1 & 2 discs on 14-HPCI-14B. I
G191169 HPCI 1-HPCI To floor drain through LCV-39 Water <200 CS-I No Flow U NS
Sht.1 & 2 & LCV-40
G191169 Main Steam 10-MS 4A/4B MS Supply from Rx to V-23- Steam 540 CS-5 Static/ECCS U NS
Sht.1 & 2 14
G191169 Main Steam 1-MSD HPCI Turb. Casing Drain to Steam 540 CS-1 ECCS U NS
Sht.1 & 2 Drains Exhaust Steam Drain Pot.
G191169 Main Steam . 1, 3/4-MSD HPCI Turb. Ring Drain to Steam 540 CS-5 ECCS U NS
Sht.1 & 2 Drains (HPCI Skid) Exhaust Steam Drain Pot.
0191169 Main Steam 3/4-MSD(HPCI HPCI Turb. Chest Drain to Steam 540 CS-5 ECCS U NS
Sht.1 & 2 Drains Skid) Exhaust Steam Drain Pot.
G191169 Main Steam % -MSD HPCI Turb. Seat Drain to Steam 540 CS-5 ECCS U NS
Sht.1 & 2 Drains (HPCI Skid) Exhaust Steam Drain Pot.
G191169 Main Steam 1-MSD HPCI Turb. Shaft Seal Steam 540 CS-5 ECCS U NS
Sht.1 & 2 Drains (HPCI Skid) L.P.Leakoff to Gland Seal

Condenser.
G191169 Main Steam 1-MSD Two Lines HPCI Turb. Control Valve Steam. 540 CS-5 ECCS NS
Sht.1 & 2 Drains (HPCI Skid) Stem Leakoff to Gland Seal

Condenser.
G191169 Main Steam 1-MSD HPCI Skid HPCI Turb. Stop Valve Stem Steam 540 CS-5 ECCS U NS
Sht.1 & 2 Drains Leakoff to Gland Seal

Condenser.-
G191169 Main Steam 1-MSD HPCI MS Drain Pot to HPCI Conden 540 CS-5 Continuous SSB SB Location
Sht.1 & 2 Drains LCV-53 to intersection of line sate No. 122,

D.S. of ST-3. Note 8
G191169 Main Steam 1-MSD HPCI MS Drain Pot to ST-3 Conden 540 CS-5 Continuous SSB SB Location
Sht.1 & 2 Drains to intersection of line D.S. of sate No. 123,

HPCI LCV-53 Note 8
G191169 Main Steam 1-MSD HPCI MS Drain piping US & Conden 540 CS-5 Continuous SSB SB Location
Sht.1 & 2 Drains DS of HPCI FCV-42 sate No. 124,

Note 8

VY-RPT-05-00012 Revision 0 Page 30 of 42

m m/ m - m •m m m m m m• m ,- m



- - - - - - m m m m - - -
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TABLE 2: Summary of Line by Line FAC Susceptibility Screeningq

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susdeptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191169 Main Steam 1', 2"-MSD HPCI MS Drain piping & Conden 540 A335- Continuous M NS SB Locations
Sht.1 & 2 Drains fittings D.S. of HPCI FCV-43 sate P11 No. 31 & 33

to Condenser @ Conn. 56 ( Note 4),
Note 8

G191170 Control Rod 4" & 3" CRD- CRD Pumps P-38-1A/B Water <150 CS-1 Continuous T NS
Drive I All B Suction -

G191170 Control Rod 2-1/2-CRD-2 CRD return to RWCU Return Water <150 CS-5 Continuous T NS
Drive

G191170 Control Rod 2-1/2 & 3-CRD-3 Old return line to Rx through Water <150 SS-5 No Flow M/U NS
Drive Pen X-36. Cut & capped.

G191170 Control Rod 10-CRD-4 & 4A Scram Discharge Volume & Water <280 CS-4 Post Scram U NS
Drive 6-CRD-5 & 5A Headers

6-CRD-6 & 6A
6-CRD-7 & 8

G191170 Control Rod 2-1/2-CRD-9 CRD Return to RWCU Return Water <575 CS-5 Continuous SMC
Drive DS of check valve CUW-181

G191170 Control Rod 2-CRD CRD Pump Discharge to Water <150 CS-5 Continuous T NS
Drive Filters F-16-1A/1B_

G191170 Control Rod 2-CRD Filters F-16-1AlB toFCV- Water <150 SS-5 Continuous M,T NS
Drive 1 9NB_ _ __

G191170 Control Rod 1 & 1-1/2CRD FCV-19A/B to PCV-20 & Water <280 SS-5 Continuous M NS
Drive PCV-22 to 2-1/2 CRD-2

G191170 Control Rod 1 CRD Drive Water & Cooling Water Water <280 SS-5 Continuous M NS
Drive to HCUs J _

G191170 Control Rod 2-CRD Charging Water to HCUs Water <280 SS-5 Continuous M NS
Drive

G191170 Control Rod 1-CRD Exhaust Water from HCUs to Water <280 CS During Rod U NS
Drive 2-1/2-CRD-2 Movement

0191170 Control Rod 1 & 3/4-CRD Insert & Withdraw lines (89 Water <280 SS Continuous M NS
Drive Total)

0191170 Control Rod 1 & 1-1/2-CRD CRD Pump Min Flow to Water <150 CS Continuous T, U NS
Drive 10-CST-2

G191170 Control Rod 1-CRD CRD Pump Min Flow DS of Water <150 CS Continuous T,U* SSB* Note 9
Drive R.O.s 24A/B & 25A/B

G191171 Standby All SLC Piping Borated SS Static M,U NS
Liquid Control Water

0191172 RHR 20-RHR-lA to 1D RHR Pump Suction from Water <300 CS-i Shutdown U NS
Recirc.. Cooling NS
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screeninq

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power. (Note 1) Classification

(F). Operation (Note 2)

G191172 RHR 20,24,26-RHR-2A RHR Pump Suction from Water <300 CS-i ECCS & U NS
to 2D Torus Torus

Cooling

G191172 RHR 20,24,26-RHR-2A RHR Pump Discharge to Water <300 CS-2 ECCS & U NS
to 2D RHR Hx. Torus

I_ Cooling
G191172 RHR 4-RHR-4,4A,4B RHR to Rad Waste Water <300 CS-112 Normally U NS

Closed
G191172 RHR 16-RHR-5N5B RHR Hx. Discharge & Bypass Water <300 CS-2 Shutdown & U NS

20,24-RHR-6 & 7 Torus
___Cooling

G191172 RHR 20-RHR-8 Train A to B cross connection Water <262 CS-2 No Flow U NS
Normally Closed.

G191172 RHR 12,14,16-RHR-9 Containment Spray Lower Water <262 CS-2 LOCA U NS
Header

G191172 RHR 12,14-RHR-14 Containment Spray Upper Water <300 CS-2 LOCA U NS
Header

G191172 RHR 4-RHR-11 & 16 RHR Hx. to Torus Water <300 CS-1 LOCA U NS
4-RHR-21 & 22 (Torus Spray)

G191172 RHR 12-RHR-10 & 15 RHR Hx. to Torus Water <300 CS-2 Shutdown & U NS
12-RHR-12 & 17 (Torus Cooling) Torus
12-RHR-20 & 23 Cooling

Gi 91172 RHR 3,4-RHR-1 3A to D RHR Pump Min-flow lines Water <300 CS-2 Shutdown & U NS
4-RHR-24A & 24B Torus

Cooling
G191172 RHR 24-RHR-6 & 28, LPCI & Shut Down Cooling Water <300 CS-2 ECCS, U NS

24-RHR-7 & 29 to RX <575 Shut Down
Cooling

G191172 RHR 24-RHR-30, & -31 LPCI & Shut Down Cooling Water <575 SS-6 ECCS, M NS
to RX Shut Down

Cooling
G191172 RHR 4-RHR-26A - 26D Drain Lines to Rx floor drain Water <300 CS-1 N.C. Drain U NS

4-RHR-27A - 27D Sump or to Rad Waste
4-RHR-44A - 44D
4-RHR-45A -45D
4-RHR-42A - 42D
4-RHR-43A - 43B

G191172 RHR 20-RHR-32 RHR suction from Reciro. Water <575 SS-6 Shut Down M NS
Loop in Drywell Cooling
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191172 RHR 20-RHR-33 RHR suction from Recirc. In Water <575 CS-5 Shut Down U NS
Drywell at V-18 to V-17 Cooling

G191172 RHR 4-RHR-35A & 35B Filling & Flushing Lines from Water <300 CS-2 Normally U NS
4-RHR-36A & 36B CST CS-1 Closed
4-RHR-37A & 37B
4-RHR-38A - 38C

G191172 RHR 8-RHR-39 From Fuel Pool Cooling Water <150 CS-1 Normally U,T NS
System to RHR pump suction Closed

G191172 RHR 8-RHR-40 To Fuel Pool from RHR Hx. A Water <262 CS-2 Normally U NS
Closed

G191172 RHR 10-RHR-41ANB Tie in from Service Water Water <262 CS-2 Normally U NS
Closed

G191173 FPC All FPC & Enhanced FPC Water <175 CS& T NS

Shts. 1 & SS

2 ,,

G191174 RCIC 4-RCIC-1 RCIC Pump to 16-FDW-15 Water <175 CS-5 ECCS U NS

Sht.1 & 2 4-RCIC-BB/8A <450

G191174 RCIC 4-RCIC-2 RCIC Flow Test Line to 10- Water <140 CS-5 ECCS U,T NS

Sht.1 & 2 HPCI-5 & CST

G191174 RCIC 6-RCIC-3 RCIC Pump Suction from Water <175 CS-1 ECCS U NS

Sht.1 & 2 Torus

G191174 RCIC 6-RCIC-7 RCIC Pump Suction from Water <175 CS-i ECCS U NS
Sht.1 & 2 CST
G191174 CST 6-CST-3 RCIC Pump.Suction from Water <325 SS-1 ECCS M NS

Sht.1 & 2 CST

G191174 RCIC 8-RCIC-4 RCIC Turbine Exhaust to Steam <325 CS-1 ECCS U NS

Sht.1 & 2 Torus

G191174 RCIC 8-RCIC-5A/5B RICC Turbine Exhaust to Steam <325 CS-1 ECCS U NS

Sht.1 & 2 Torus Rupture Disk Static

G191174 RCIC 3-RCIC-6 ROIC Turbine Exhaust Drip Steam <325 CS-1 ECCS U NS

Sht.1 & 2 Leg

G191174 RCIC 2-RCIC-9 RCIC Pump Min Flow Line to Water <175 CS-5 ECCS U,T NS

Sht.1 & 2 2-RCIC-10 12-RHR-17 CS-1

G191174 RCIC 2-RCIC-1 1 RCIC Pump Disch. to L.O. Water <175 CS-5 ECCS U,T NS
Sht.1 & 2 2-RCIC-12 Cooler & Barometric CS-i

Condenser

G191174 RCIC 2-RCIC-13 RCIC Vacuum Pump Disch. Gas/ <175 CS-1 ECCS U,T NS
Sht.1 & 2 to Torus. C'nders
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TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System I Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191174 RCIC 1-114-RCIC-13 RCIC Vacuum Pump Disch. Gas/ <175 CS-1 ECCS U,T NS
Sht.1 & 2 To Barometric condenser C'ndens

(through valve PCV-36).
G191174 •RICC 2-RCIC-14 RICC Cond. Pump Disch. to Water <175 CS-1 ECCS U,T NS
Sht.1 & 2 RCIC Pump Suction. _

G191174 RCIC 1,2-RCIC-16 RCIC Turbine Exhaust to Steam/ <325 CS-1 ECCS U NS
Sht.1 & 2 Torus Air Space Vacuum Vapor

Breaker.
G191174 RCIC 1-RCIC 1 inch vent line between Air <325 CS-1 No Flow NW NS
Sht.1 & 2 rupture discs on 8-RCIC-5B.
G191174 RCIC 1-RCIC To floor drain through LCV-12 Water <325 CS-1 No Flow U NS
Sht.1 & 2 & LCV-13
G191174 Main Steam 3-MS-5A MS Supply from Rx to Steam 540 CS-5 Static U NS
Sht.1 & 2 2,3-MS-5B V-131& V-1
G191174 Main Steam 1-MSD (Skid RCIC Turbine Seal Drains to C'ndens 540 CS-i ECCS U NS
Sht.1 & 2 Drains Piping) Barometric Condenser
G191174 Main Steam 1-MSD (Skid RCIC Turbine Casing Drain to C'ndens <325 CS-1 ECCS U NS
Sht.1 & 2 Drains Piping) Turb. Exhaust Drip Leg
G191174 Main Steam 1-MSD -2 lines RCIC Turbine Trip/Throttle & C'ndens <540 CS-5 ECCS U NS
Sht.1 & 2 Drains (Skid Piping) Governing valves Seal leakoff

lines to barometric condenser
G191174 Main Steam 3/4-MSD (Skid RcIc Turbine drain from C'ndens <540 CS-i ECCS U NS
Sht. 1 & 2 Drains Piping) Trip/Throttle to turbine
G 191174 Main Steam 1/2-MSD -2 lines RCIC Turbine Trip/Throttle & C'ndens <540 CS-1 ECCS U NS
Sht.1 & 2 Drains (Skid Piping) Governing valves seat drains

to Turb. Exhaust Drip Leg
G191174 Main Steam 1-MSD Drain from Turbine Exhaust C'ndens <325 CS-1 ECCS U NS
Sht.1 & 2 Drains dripleg US & DS of ST13-7 to

barometric condenser
G191174 Main Steam 3/, 1-MSD RCIC MS Drain Pot to RGIC G'ndens <540 CS-5 Continuous SSB SB Location
Sht.1 & 2 Drains LCV-32 to intersection of line No.125.

D.S. of ST-6. Note.8
G191174 Main Steam 1-MSD RCIC MS Drain Pot to ST-6 C'ndens <540 CS-5 Continuous SSB SB Location
Sht.1 & 2 Drains to intersection of line D.S. of No.126,

1 HPCI LCV-32 Note 8
G191174 Main Steam 1-MSD RClC MS Drain piping US & C'ndens <540 CS-5 Continuous SSB SB Location
Sht.1 & 2 Drains DS of RCIC FCV-34 No.127,

_ _ Note 8
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VIormnnt Y~nk•_ Plirina Flow Accelerated Corrosion Insnoection Proaram - FAC Susr-entihilitv Rpvipw

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) ClassificationI (F) Operation (Note 2)

G1 91174 Main Steam 1-MSD HPCI MS Drain piping & C'ndens <540 A335 Continuous M NS SB Location
Sht.1 & 2 Drains fittings D.S. of RCIC FCV-35 P-1I No.32 (Notes

4&8)

G191176 Condensate 14-CST-1 CST Supply to HPCI & RCIC Water <175 SS-1 ECCS M,U NS
Sht.1 Transfer 1O-CST-2 pumps and combined test line

6-CST 3 return
G191176 Condensate 12-CST-4 CST Supply to CS through -Water <175 SS-1/ No Flow M,U,T NS
Sht.1 Transfer N..C. Valves V14-8A & 8B
G191176 Condensate 4-CST-5 Supply to CST from Rad Water <175 SS-1 Intermittent M,T NS
Sht.1 Transfer Waste
G191176 Condensate 6-CST-6 From Fuel Pool (6-FPC-21) Water <175 SS-1 Intermittent M,T NS
Sht.1 Transfer Normally Closed..
G191176 Condensate 6-CST-6 From Fuel Pool (6-FPC-21) Water <175 SS-1 Intermittent M,T NS
Sht.1. Transfer Normally Closed..
G191176 Condensate CST-7 through Misc. transfer lines Water <175 CS-1 Intermittent 02, T NS
Sht.1 Transfer CST-34
G191176 House Heat- 4-HS-1 HHS to CST and DWST Steam <365 CS-1 Winter SNM
Sht.1 ing Steam -Steam Heating Coils
G191176 House Heat- 2, 2ý1/2" HS-1, HHS to CST Steam Heating Steam <365 CS-1 Winter SSB
Sht.1 ing Steam Coil
G191176 House Heat- CST Steam Heating Coil Steam <365 Alum. Winter M NS VY Dwg. No.
Sht.1 ing Steam 6061 5920-3912
G191176 House Heat- 1-1/2,2-HSCR HHS Condensate return from Conden <365 CS-1 Winter SSB
Sht.1 , ing Steam CST Steam Heating Coil sate
G191176 Demin. DW-1 to DW-3, Various Demineralized Water Water <175 SS-1 Intermittent T NS
Sht. 2 Water DW-5 to DW-9, Transfer Lines

DW-10 to DW-11
G191176 Demain. DW-10 Demin. Water Storage Tank Water <175 SS-1 No Flow 02, T NS
Sht. 2 Water (DWST) Overflow
G191176 House Heat- 2" & SM -HS HHS to DWST Steam Steam <365 CS-1 Winter SSB
Sht. 2 ing Steam Heating Coil

G191176 House Heat- DWST Steam Heating Coil Steam <365 Alum. Winter M NS VY Dwg. No.

Sht.1 ing Steam 6061 5920-3913

G191176 House Heat- 1-1/2,2-HSCR HHS Condensate return from Conden <365 CS-I Winter SSB
Sht. 2 ing Steam CST Steam Heating Coil sate

G191177 Rad Waste All Radwaste System Piping Water/ <175 CS-1 Intermittent iNS
Shts. 1 - 4 Systems Air
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TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation, (Note 2)

G191178 Rx. Water 4-CUW-18 Letdown from Rx to RWCU Water 575 SS-6 Continuous M NS
Sht.1 Clean Up 4-CUW-I,1A,1B pumps to Regen Hx. to Non-

3,4-CUW-2A,2B,3 Regen. Hx.
G191178 Rx. Water 3,4-CUW-4A &4B Letdown Non - Regen Hx. to Water 150 SS-5 Continuous M NS
Sht.1 Clean Up Cleanup Filter Demin.

G191178 Rx. Water 3,4-CUW-5A & 5B. Return from Cleanup Filter Water 150 SS-5 Continuous M NS
Sht.1 Clean Up Demin to Regen. Hx.

G191178 Rx. Water 4-CUW-6 Return from Regen. Hx. to Water <575 SS-6 Continuous M NS
Sht.1 Clean Up 4-CUW-54 line 4-CUW-55

G191178 Rx. Water 4-CUW-55 Return from line 4-CUW-54 to Water 450/ CS-5 Continuous 02 NS Note 3
Sht.1 Clean Up FDW System 575

G191178 Rx. Water 4-CUW-7 Return from Clean-up Demin. Water 150 CS-5 Continuous T NS
Sht.1 Clean Up 4-CUW-8 To main condenser (Conn. CS-1

66)
G191178 Rx. Water 4-CUW-9 Clean-up Demin drain to Rad Water 150 CS-5 Normally U NS
Sht.1 Clean Up 4-CUW-10 Waste. CS-1 Closed
G191178 Rx..Water 2-CUW-19 Rx Btm. Head Drain V2-99 to Water <540 SS Continuous M NS See list for
Sht.1 Clean Up 4" CUW-18 G191167
G191178 Rx Water 2,3-CUW-1I Clean-up Filter Demin. Pre- Water 150 CS-5 Continuous T NS
Sht.2 Clean Up - 2-CUW-12A - 12B coat pump associated piping. CS-1

Demineralizer 2-CUW-1 3A - 13B
3-1/2-CUW-14
2,3-CUW-14 -15
2,3-CUW-16 -17

G1 91178 Rx Water 1 to 4 inch piping Remaining lines on the Water 150 CS / SS Continuous T NS
Sht.2 Clean Up - Line Nos. 20 to 53 Clean-up Filter Demin /

Demineralizer and from 56 to 62 Phase separator associated
piping. _

G191237 Chilled Water 3-CHS & 3-CHR SAC-1 &.SAC -2 Chilled Water <175 CS Continuous T NS
Sht. 2 Water Supply & Return Lines
G191237 SCH-1 7/8 & 1-3/8 CU Chiller SCH-1 Condenser Refriger <175 CU Continuous NW NS
Sht. 2 Piping to SACC-1A/1B ant
G191238 SW & 1 2-1/2,& 6 SW & RRU Supply & Return Piping Water <175 CS/CU Continuous 02, T_ NS

RBCCW RCW
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Vermont Yankee Pioina Flow Accelerated Corrosion Inspection Program - FAC Susceotibilitv Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

G191254 House All HHS HHS Supply Piping to SUH & Steam <365 CS Winter SNM/SSB
Heating Stm Bldg. Heaters I

G191254 House HSCR piping US HHS Condensate Return Steam, <365 CS Winter SSB Possible
Heating Stm & DS of Steam Lines from SUH & Bldg. Conden Steam

Traps Heaters sate Trap Blow-by
G191254 House HSCR piping DS/ HHS Condensate Return Conden <175 CS Winter T NS

Heating Stm remote from Lines from SUH & Bldg. sate
Steam Traps Heaters

G191267 Nuclear Boiler All Reactor Instrument Tubing Water 540 SS Continuous M NS
Shts.1 & 2 Vessel and Piping.

Instrument.
G191274 Condensate CD-1A through Condensate Demineralizer & Water. 107.1 CS Continuous T NS

Demineralizer CD-42E Backwash Piping

G191 280 Potable All Plant Potable Water piping Water <100 B88/ Continuous T NS
Water . PVC

VY-E-75- Containment All Containment Atmosphere Air/ N2 <200 CS Continuous NW NS
002 Atmosphere Dilution Piping

Dilution
VY-E-75-001 Advanced Off 12-OGE-100-G1 Off Gas Process Line from Gas/ 273 to CS Continuous SNM
33600-A-202 Gas (AOG) 12-OGE-101A-Gi OG-557to Steam Mixing Tee Steam 655
33600-A-207 12-OGE-102A-G1 ED-1 00-1 A to HE-1 01 -1A

12-OGE-103A-J1
Remaining AOG Remaining AOG Process Gas <175 CS Continuous T NS
Process Lines Lines
except steam
supply

Steam Supply 4-MS-191A-D3 Steam to MS-100-1A Steam 365 CS Continuous SNM
1-1/2mMS-136A- Steam to HE-100-1A Steam 365 CS Continuous SSB
D3
2-MS-138A-G1 Steam to ED-100-1A Mixing Steam 365 CS Continuous SSB

Tee
Steam / 1/2", 1 ",2" CNP Condensate Retum Lines to Conden <365 CS Continuous SSB
Condensate TK-104-1A sate

Return Lines 2" CNP-164-D3, Condensate Return TK-104- Conden <365 CS Continuous SSB
2"CNP-184-D3 1A/P-151-1A/B to Cond. B sate IF

Cooling from 8'WCS, 8'WCR HE-101-1A Condenser Water <175 CS Continuous T NS
Condensate Cooling Supply and Return
System
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

VY-E-75-001 Advanced Off 12-OGE-100-G1 Off Gas Process Line from Gas/ 273 to CS Continuous SNM
33600-A-202 Gas (AOG) 12-OGE-101A-GI OG-557 to Steam Mixing Tee Steam 655
33600-A-208 12-OGE-102A-G1 ED-100-1B to HE-101-1B

12-OGE-103A-J1
VY-E-75-001 Advanced Off Remaining AOG Remaining AOG Process Gas <175 CS Continuous T NS
33600-A-202 Gas (AOG) Process Lines Lines
33600-A-208 except steam

supply I
Steam Supply 4-MS-191B-D3 Steam to MS-100-1B Steam 365 CS Continuous SNM

11/2"-MS-136B-D3 Steam to HE-100-1B Steam 365 CS Continuous SSB
2-MS-138B-GI Steam to ED-100-1B Mixing Steam 365 CS Continuous SSB

Tee
Cooling from 8"WCS Condenser Cooling Supply to Water <175 CS Continuous T NS
Condensate HE-101-1B and HE -101-IA
System.

Steam / 1/2-, ",2" CNP Condensate Return Lines to Conden <365 CS Continuous SSB
Condensate TK-.104-1A sate
Return Lines

VY-E-75-001 AOG Off Gas All Off Gas Drying Trains A & B Gas CS Continuous NW NS
33600-A7202 Drying A & B
33600-A-209
33600-A-21 0 ______________Steam! 1" CNP & smaller Condensate Return Lines to Conden <365 CS Continuous SSB

Condensate TK-104-1A sate
Return Lines I.

VY-E-75-001 AOG All Charcoal Beds Gas CS-. Continuous. NW NS
33600-A-202 Charcoal
33600-A-211 Off Gas

System
Condensate Y2", 1 ",2" CNP Closed Loop Condensate Water <175 CS Continuous T NS
Return Lines Return Lines
Adsorber Bed 1/2"'VRE-171-G1 Drain to Sample Collection Water <175 CS Continuous T NS
Drains Tank and to Cond, B

VY-E-75-001 AOG Chiller All Water Chiller System Skid Water/ <175 CS Continuous T,NW NS
33600-A-202 System Piping. Refng.
33600-A-213
33600-A-216 AOG Steam 3"-SH & Smaller Supply Piping for 30Lb. Steam 365 CS Continuous SSB

Reheat Steam to Steam Reheat Coils
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Vermont Yankee Pioina Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing. System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes

No. Temp Power (Note 1) Classification
(F) Operation (Note 2)

33600-A-216 AOG Steam 2"-CNH & Smaller, Condensate Return Piping Conden <365 CS Continuous SSB
Reheat 2" HSCR & from Steam Traps and Steam sate

Smaller Reheat Coils.

33600-A-217 AOG Steam 4"-MS-1 37-D3 Supply Piping for 30Lb. Steam 365 CS Continuous SSB SB Location
Turbine Bldg. Steam to Steam Reheat Coils Nos. 73,74,75

33600-A-217 AOG Steam 6"-SRV-7B Relief Valve Disch to line 6"- Steam 365 CS No Flow U NS
Turbine Bldg. SRV-7B

33600-A-217 AOG Steam 3-HCN188-Hl Drains to 3"-MSD-4 from Conden <540 A335- Continuous M NS SB Locations
Turbine Bldg. 3/4-MS-189-D3 steam traps at pressure sate P11 74,75,76,77

MS-1 13A-1A reducing station. Replaced in
MS-115A-1A 1998 (Note 4)

5920-1068 Instrument Air All Internal piping to Instrument Air, Continuous NW NS
Dryer Air Dryer Water

Vapor

5920-0870 HPCI Turbine All HPCI Turbine Skid Oil Piping Oil CS Intermittent NW NS
Oil Piping (with turbine

I_ operation)
5920- Station Air All Internal piping for Station Air, Continuous NW NS
11015 Compressors Air Compressors Water

Vapor

5920- Turbine (GE) 10", 12" SSH Turbine Steam Seal Supply Steam 225 CS Continuous SNM
12598 Steam Seal Header (SSH)
5920- Turbine (GE) 8" 1SSH1 HP Turbine N1 Packing to Steam .225 CS Continuous SNM
12598 Steam Seal SSH

5920- Turbine (GE) 6" 2SSH2 HP Turbine N2 Packing to Steam 225 CS Continuous SNM
12598 Steam Seal SSH

5920- Turbine (GE) 5" 1SSH3 SSH supply to LP Turbine Steam 225 CS Continuous SNM

12598 Steam Seal N3 Packing
5920- Turbine (GE) 8" SSH Common SSH supply to LP Steam 225 CS Continuous SNM
12598 Steam Seal Turbine N4 & N5 Packings

5920- Turbine (GE) 5"1 SSH4 SSH supply to LP Turbine Steam 225 CS Continuous SNM
12598 Steam Seal N4 Packing
5920- Turbine (GE) 5" 1SSH5 SSH supply to LP Turbine Steam 225 CS Continuous SNM
12598 Steam Seal N5 Packing
5920- Turbine (GE) 5" 1 SSH6 SSH supply to LP Turbine Steam 225 CS Continuous SNM

12598 Steam Seal N6 Packing

5920- Turbine (GE) 2,3-1/2 From N1 Packing to SPE Steam/ 195 CS Continuous SNM

12598 Steam Seal 2SPE1 Header Water
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Vermont Yankee Piping Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes

No. Temp Power (Note 1) Classification
(F) Operation (Note 2)

5920- Turbine (GE) 4 3SPE2 From N2 Packing to SPE Steam/ 195 CS Continuous SNM

12598 Steam Seal Header Water

5920- Turbine (GE) 6 2SPE3 From N3 Packing to SPE Steam/ 195 CS Continuous SNM
12598 Steam Seal Header Water

5920- Turbine (GE) 6 2SPE4 From N4 Packing to 10" SPE Steam/ 195 CS Continuous SNM

12598 Steam Seal common riser. Water

5920- Turbine (GE) 6 2SPE5 From N5 Packing to 10" SPE Steam/ 195 CS Continuous SNM

12598 Steam Seal common riser Water

5920- Turbine (GE) 10, SPE 6 Common riser from N4 & N5 Steam/ 195 CS Continuous SNM
12598 Steam Seal Packings to SPE Header Water

5920- Turbine (GE) 6 2SPE6 From N6 Packing to SPE Steam/ 195 CS Continuous SNM
12598 Steam Seal Header. Water
5920- Turbine (GE) 8,10,16 SPE Steam Packing Exhauster Steam/ 195 CS Continuous SNM
12598 Steam Seal . Water

5920- Turbine 1-1/2" & 3" Stop Valve first seal leakoff Steam <540 CS Continuous SSB SB Locations
12598 Steam Seal 1SLMSV lines to SSL Nos. 78 to 82
5920- Turbine 1" & 3" 2SLMSV Stop Valve second seal Steam <540 CS Continuous SSB SB Locations
12598 Steam Seal leakoff lines to SPE Nos. 88 to 90

5920- Turbine 1-1/2" 1SCVL Control Valve first seal leakoff Steam 390. CS Continuous SSB SB Locations
12598 Steam Seal to 36" Cross around Nos. 83 to 87
5920- Turbine 2-1/2" 2SCVL Control Valve second seal Steam 320 CS Continuous SSB SB Locations
12598 Steam Seal leakoff to SSH Nos. 91 to 95
5920- Turbine 2" 3SCVL Control Valve third seal Steam <320 CS Continuous SSB
12598 Steam Seal leakoff to SPE .
5920- Turbine 1/2",2" 1 SLBPV Bypass Valve first seal leakoff Steam 390 CS Continuous SSB SB Locations
12598 Steam Seal to 36" Cross Around Nos. 96 to 106.

See Note 11
5920- *Turbine 1",2-1/2" 2SLBPV Bypass Valve second seal Steam 320 CS Continuous SSB SB Locations
12598 Steam Seal leakoff to SSH Nos. 107 - 109

5920- Turbine 1",2-1/2" 3SLBPV Bypass Valve third seal Steam <320 CS Continuous SSB
12598 Steam Seal leakoff to SPE

5920- Turbine 2-1/2" 1SPL2 HP Turbine pocket drain to Steam 540 CS Continuous SSB SB Locations

12598 Steam Seal 36" Cross Around Nos. 110 -115
5920- Turbine 1" 1 SLCIV CIV Intercept Valve first seal Steam <382 CS Continuous SSB
12598 Steam Seal (4 lines total) leakoff to SSH

5920- Turbine 1" 2SLCIV CIV Intercept Valve second Steam <382 CS Continuous SSB
12598 Steam Seal (4 lines total) seal leakoff to SSH

5920- Turbine 1" CIV Intermediate Stop Valve Steam <382 CS Continuous SSB
12598 Steam Seal (4 lines total) seal leakoff to SPE
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Vermont Yankee Pipingq Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibilitv Screenina

Drawing System Line No(s). Description Fluid Oper. Material Flow at Full Exclusion Susceptibility Notes
No. Temp Power (Note 1) Classification

(F) Operation (Note 2)

5920- Turbine 1" CIV Intermediate Stop Valve Steam <382 CS Continuous SSB
12598 Steam Seat (4 lines total) seal leakoff to SPE
5920- Turbine 1" SLSSR Steam Seal Regulator to SPE Steam <540 CS Continuous SSB
12598 Steam Seal
5920- 12857 H2 & Air All H2 System Injection Process H2, Air <150 SS Continuous NS
SH.1 Injection Module

5920- 12857 H2 & Air All H2 System Injection Process H2, Air <150 SS Continuous NS
SH.2 Injection Module

5920- Off Gas All Off-gas Monitoring Panel Offgass, <150 SS Continuous NS
12858 Monitor H2, 02,

_ N2

TABLE 2.0 NOTES:

1 Key to Exemption Reasons:
M = Stainless or low alloy FAC resistant material (Section 5.1.1)
Q = Superheated steam (5.1.2)
02 = High dissolved oxygen or Raw Water (5.1.3)
T = Single phase system operation below 175F (5.1.4)
U = No flow, or operating less than 2% or total time (5.1.5)
NW = Fluid other than water or wet steam (5.1.6)

2. Key to be Susceptibility Classification
NS = Non Susceptible.
SMC = Susceptible Large Bore - Modeled using CHECWORKS.
SNM = Susceptible Large Bore - Not Modeled.
SSB = Susceptible Small Bore

3. Non Susceptible using NSAC 202L-R2 Exclusion Criteria. However Large bore line has been modeled using CHECWORKS.
Specific locations on the small bore lines have been included in the Small Bore Location data base.

4. Original piping was carbon steel. Replaced with FAG resistant material.

5. Piping screens out based on no flow (normally closed valves). Line is included in Program Scope based on past leakage through the valves.

6. Normally closed small bore equipment vents, drains, and level control instrument lines along with sampling lines are automatically excluded due to No Flow
condition.
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Vermont Yankee Pipingq Flow Accelerated Corrosion Inspection Program - FAC Susceptibility Review

TABLE 2: Summary of Line by Line FAC Susceptibility Screening

TABLE 2.0 NOTES: - continued

7. Lines 10" MS-3A to 10"MS-3J, Turbine Bypass Valve Discharge lines to the main condensers: Flow from MS lines only during startup, testing, or transients and
would screen out as NS based on Usage < 2% of time. However, warming steam continuously flows from line 36 "CAR C via the BPV 1st seal leakoff line
1SLBPV per GEK 17999A, Reference 22.

8. Line is included in AST post DBA Alternate Leakage Treatment Boundary, reference VYDC-2003-016. These lines along with the condenser have been seismically
evaluated and are required to remain intact during and after a SSE. See Reference 23.

9. Min Flow line screens as Non-Susceptible based on Usage and/or Temperature. However, there has been industry experience (IE) with wall loss downstream of

restriction orifices on Min Flow lines. Include piping downstream of restriction orifices as Susceptible to FAC.

10. Upstream components have been replaced with FAC resistant materials. Noted here for potential of increased wear rates due to "Leading Edge Effect".

11. Turbine Bypass valve Chest Is Seal Leakoff piping line 1 SLBPV is currently scheduled for replacement with FAC resistant material during RFO 25. Refer to
Engineering Request No. 04-0964.- This line will be considered as susceptible to FAC until replacement is complete.

12. Upstream piping was supplied with LAS replacement casings and is considered as part of the LP turbine. Piping downstream of each the Restriction Orifices was
removed. See drawing 5920-568 (Pending Change for VYDC 2003-006, J.O. 2003-038).
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SINGLE USER LICENSE AGREEMENT
THIS IS A LEGALLY BINDING AGREEMENT BETWEEN YOU AND THE ELECTRIC POWER RESEARCH INSTITUTE, INC.
(EPRO. PLEASE READ Ir CAREFULLY BEFORE BREAKING OR TEARING THE WARNING LABEL AND OPENING THISSEALED PACKAGE.... :"

BY OPENING THIS SEALED REPORT YOU ARE AGREEING TO THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE
TO THE TERMS OF THIS AGREEMENT, PROMPTLY RETURN THE UNOPENED REPORT TO EPRI AND THE PURCHASE
PRICE WILL BE REFUNDED.

1. GRANT OF LICENSE
EPRI grants you the nonexclusive and nontransferable right during the term of this agreement to use this
report only for your own benefit and the benefit of your organization. This means that the following may use
this report (I) your company (at any site owned or operated by your company); (11) its subsidiaries or other
related entities; and (Ill) a consultant to your company or related entities, if the consultant has entered into
a contract agreeing not to disclose the report outside of its organization or to use the report for its own
benefit or the benefit of any party other than your company.
This shrink-wrap license agreement is subordinate to the terms of the Master Utility License Agreement
between most U.S. EPRI member utilities and EPRI. Any EPRI member utility that does not have a Master
Utility License Agreement may get one on request

2. COPYRIGHT C I"
This report, including the information contained in it, is eithr licensed to EPRI or edbyEPRI and is pro-
tected by United States and international copyright laws. Yo no witho prior written permission
of EPRI, reproduce, translate or modify this report, in any form, in whole or in part or prepare any deriva-
tive work based on this report.
3. RESTRICTIONS

You may not rent, lease, license, disclose or give this report to any person or organization, or use the infor-
mation contained in this report, for the benefit of any third party or for any purpose other than as specified
above unless such use is with the prior written permission of EPRI, You agree to take all reasonable stepsto prevent unauthorized disclosure or use of this report Except as specified above, this agreement does not

grant you any right to patents, copyrights, trade secrets, trade names, trademarks or any other intellectual
property, rights or licenses in respect of this report.

4. TERM AND TERMINATION I I
This license and this agreement are effective until terminated. You may terminate them at any time by
destroying this report EPRI has the right to terminate the license and this agreement immediately if you fail
to comply with any~term or condition of this agreement Upon any termination you may destroy this report,
but all obligations of nondisclosure will remain in effect
5. DISCLAIMER OF WARRANTIES AND LIMITATION OF LIABILITIES
NEITHER EPRI, ANY MEMBER OF EPRI, ANY COSPONSOR, NOR ANY PERSON OR ORGANIZATION ACT-
ING ON BEHALF OF ANY OF THEM:

(A) MAKES ANY WARRANTY OR REPRESENTATION WHATSOEVER, EXPRESS OR IMPLIED, (I) WITH
RESPECT TO THE USE OF ANY INFORMATION, APPARATUS, METHOD, PROCESS OR SIMILAR ITEM DIS-
CLOSED IN THIS REPORT, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
OR (11) THAT SUCH USE DOES NOT INFRINGE ON OR INTERFERE WITH PRIVATELY OWNED RIGHTS, IINCLUDING ANY PARTY'S INTELLECTUAL PROPERTY, OR (111) THAT THIS REPORT IS SUITABLE TO ANYPARTICULAR USER'S CIRCUMSTANCE; OR*

(B) ASSUMES RESPONSIBILITY FOR ANY DAMAGES OR OTHER LIABILITY WHATSOEVER (INCLUDING
ANY CONSEQUENTIAL DAMAGES, EVEN IF EPRI OR ANY EPRI REPRESENTATIVE HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES) RESULTING FROM YOUR SELECTION OR USE OF THIS REPORT
OR ANY INFORMATION, APPARATUS, METHOD, PROCESS OR SIMILAR ITEM DISCLOSED IN THIS
REPORT.
6. EXPORT 1
The laws and regulations of the United States restrict the export and re-export of any portion of this report
and you agree not to export or re-export this report or any related technical data in any form without the
appropriate United States and foreign government approvals.
7. CHOICE OF LAW
This agreement will be govemed by the laws of the State of California as applied to transactions taking place
entirely in California between California residents.

8. INTEGRATION
You have read and understand this agreement and acknowledge that it is the final, complete and exclusiveagreement between you and EPRI concerning its subject matter, superseding any prior related understand-

ing or agreement No waiver, variation or different terms of this agreement will be enforceable against EPRI
unless EPRI gives its prior written consent signed by an officer of EPRI. 3
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DISCLAIMER OF WARRANTIES AND LIMITATION OF LIABILITIES
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REPORT SUMMARY

Since the mid-1980s, nuclear power plants have experienced leaks and ruptures caused i
by flow-accelerated corrosion (FAC). The nuclear power industry has mounted a
broad-based effort to reduce the amount of FAC that occurs and to uncover incidents of
excessive FAC before failures are likely to occur. This report describes the elements of
an effective&FAC prevention program, identifying procedures and tasks, necessary
documentation, and a strategy for developing and implementing a long-term program.
This revision incorporates lessons learned concerning FAC and new prevention
technology since November 1996.

Background I
FAC-sometimes referred to as flow-assisted corrosion or erosion-corrosion-leads to
wall thinning (metal loss) of steel piping exposed to flowing water or wet steam. The
rate of metal loss depends on a complex interplay of many parameters such as waterI
chemistry, material composition, and hydrodynamics. Carbon steel piping components
that carry wet steam are especially susceptible to FAC and represent an industrywide
problem. Experience has shown that FAC damage to piping at fossil and nuclear plants
can lead to costly outages and repairs and can affect plant reliability and safety. EPRI
and the industry as a whole have worked steadily since 1986 to develop or refine
monitoring programs in order to prevent FAC-induced pipe failures.

Objectives
To present a set of recommendations for an effective FAC prevention program.

Approach
EPRI-with the support of the CHECKWORKSTm Users Group (CHUG)--conducted a
series of plant visits designed to review the scope and effectiveness of utility FAC
programs. (CHUG is an industry-sponsored group formed to deal with FAC-induced
wall thinning.) The visits revealed the need for a set of programmatic I
recommendations. EPRI developed a set of recommendations to help utility personnel
design and implement a comprehensive FAC prevention program.

Results
The Institute of Nuclear Power Operations (INPO), Nuclear Management and
Resources Council (NUMARC, now the Nuclear Energy Institute), U.S. NuclearI
Regulatory Commission (USNRC), and American Society of Mechanical Engineers
(ASME) have all issued guidance related to prevention of FAC. This report describes
the organization and activities necessary to implement a successful FAC program. It
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identifies typical elements of an effective FAC program and describes the steps utilities
should take to minimize the chances of experiencing a FAC-induced consequential leak
or rupture. The guidance is directed primarily at FAC-induced wall thinning in large-
bore piping, although small-bore piping is also addressed. Key elements of the
guidelines include

• Discussion of an effective FAC program design, with emphasis on corporate
commitment, industry FAC experience, inspections, engineering judgment, and
long-term strategies

° Description of implementation procedures and documentation, including use of a
governing document.,

° Identification of recommended FAC tasks, with key steps of identifying susceptible
systems, performing FAC analysis, selecting and scheduling components for
inspection, performing inspections, evaluating. inspection data, assessing worn
components, and repairing and replacing components

° Explanation of how to develop a long-term strategy, with discussions of FAC-
resistant materials, water chemistry, and system design changes

EPRI Perspective
The recommendations in this document will help utilities implement an effective
monitoring program at their plants and establish a uniform industry approach toward
mitigating FAC damage. It is believed that implementation of the recommendations
will prove a cost-effective method for increasing personnel safety, plant safety, and
plant availability. The recommendations also have the potential to reduce forced
outages and thus increase the capacity factor while decreasing the cost of plant
operations and maintenance. Though implementation of these recommendations,
should greatly reduce the probability of a consequential leak or a rupture, the industry
recognizes it will never be possible to prevent all FAC-related leaks and ruptures. The
continuing occurrence of FAC failures is evidence that efforts to eliminate such
incidents should be maintained at plants with good experience and intensified at plants
that have marginal FAC prevention programs or poor experience.

NSAC-202L-R2
Interest Categories
Piping, reactor vessel and internals
Non-destructive examination
Corrosion control
Plant support engineering

Keywords

Flow-accelerated corrosion
Wall thinning
Piping systems
Reliability

Availability
Safety
Erosion Corrosion
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ABSTRACT
U

This document presents a set of recommendations for an effective flow-accelerated
corrosion program. These recommendations are the product of a series of plant visits
conducted by EPRI. The visits were designed to review the scope and effectiveness of
utility flow-accelerated corrosion (FAG) programs. The essential ingredients for an
effective FAC program are presented in this document. The steps that utilities should
take to minimize the chances of experiencing a FAC-induced consequential leak or.
rupture are also presented.
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NSAC PERSPECTIVE I
I

Since the mid eighties, nuclear power plants have experienced leaks and ruptures
caused by flow-accelerated corrosion (FAC), also known as flow-assisted corrosion or
erosion-corrosion. The nuclear power industry has mounted a broad-based effort to
reduce the amount of FAC that occurs and to uncover incidents of excessive FAC before
failures are likely to occur. EPRI, the Nuclear Energy Institute (NEI - formerly the
Nuclear' Management and Resources Council-NUMARC), and the Institute of Nuclear
Power Operations (INPO) have all contributed to this effort. Nevertheless, problems
caused by FAC have continued to occur. ,

Several major ruptures in the early nineties showed the importance of having an
effective FAC program. In response, EPRI,-with the support of the CHECWORKSTM

Users Group (CHUG) -sponsored a series of plant visits to learn about the
implementation of utility FAC programs. These visits showed that there were large
differences among utility programs. After these visits, EPRI and CHUG decided that a
set of programmatic recommendations prepared by EPRI would be desirable. This
document is a result of that decision.

This document describes the necessary elements of an effective FAC program. The
desirable procedures and necessary documentation are described, as well as a detailed
description of the necessary tasks. A strategy for developing a long-term program is i
also presented. The application of these recommendations should reduce the
probability of experiencing FAC-induced leaks and ruptures.

This revision incorporates lessons learned and new technology that has become
available since the last revision of this document in November 1996.
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1 I

INTRODUCTION

In December 1986, an elbow in the condensate system ruptured at the Surry Power U
Station. The failure caused four fatalities and tens of millions of dollars in repair costs
and lost revenue. Flow-accelerated corrosion (FAC) 1 was found to be the cause of the
failure.2 Following this failure, EPRI developed the CHEC® family of computer codes
to assist utilities in planning inspections and evaluating the inspection data to prevent
piping failures caused by FAC. More recently, EPRI developed the CHECWORKSTM

code to replace the original CHEC® family of codes (CHEC®, CHECMATE®, CHEC-
NDETM, and CHEC-TTM) .3 EPRI has also conducted many technology transfer workshops
to promote the exchange of information among utility personnel and to help utilities I
address this issue. This technology and information have greatly reduced the threat of
FAC failures. Nevertheless, instances of severe thinning, leaks, and ruptures still occur.
The most significant examples of recent failures occurred at Millstone Unit 3 in U
December 1990, at Millstone Unit 2 in November 1991, at Sequoyah Unit 2 in March
1993, at the Pleasant Prairie fossil plant in February 1995, at the Green Bay fossil plant
in April 1996, and at Fort Calhoun in April 1997

The continuing occurrence of FAC failures is evidence that plant programs to control
FAC should be maintained and improved as necessary as industry knowledge evolves I
and more industry and plant data becomes available. The CHECWORKSTM Users
Group (CHUG), an industry sponsored group formed to deal with FAC induced wall
thinning, authorized and provided major funding for EPRI to conduct a series of plant
visits to understand how the technology, plant experience, and engineering know-how
are being used. One result of these visits was that a need was identified for a set of
recommendations to help utility personnel develop and effectively implement a
comprehensive FAC program.

This document describes the organization and activities necessary to implement a
successful FAC program. Typical elements of an effective FAC program are identified,

Flow-accelerated corrosion is sometimes, but incorrectly, called erosion-corrosion. Erosion, it should be noted, is
not part of the degradation mechanism.
2 This was not the first instance that a rupture was caused by FAC, but it did bring the issue to prominence.

3 The CHECWORKS- code and this document supersede the previous EPRI position on FAC found in EPRI
Report NP-3944 (Reference 1). I
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and recommendations for implementation are made. This document is written to be of
use to all utilities, irrespective of the predictive analytical methodology being used.

This document is directed at wall thinning caused by FAC. It is primarily directed at
wall thinning in large-bore piping, although small-bore piping is also addressed. It
does not cover other thinning mechanisms, such as cavitation, microbiologically-
influenced corrosion (MIC), and erosive wear. It is planned that this document will be
periodically updated to reflect the advances made in FAC control.

1.1 Background

Flow-accelerated corrosion (FAC) is sometimes referred to as flow-assisted corrosion or
erosion-corrosion. FAC leads to wall thinning (metal loss) of steel piping exposed to
flowing water or wet steam. The rate of metal loss depends on a complex interplay of
many parameters including water chemistry, material composition, and
hydrodynamics. FAC damage to plant piping can lead to costly outages and repairs
and can affect plant reliability and safety. Pipe wall thinning rates as high as 0.120
inch/year have occurred. Pipe ruptures and leaks caused by FAC have occurred at both
fossil and nuclear plants. Carbon-steel piping components that carry wet steam are
especially susceptible to FAC and represent an industry-wide problem.

Although there were limited FAC programs in place before the Surry pipe rupture, it
was not until after this accident that utilities expanded their inspection programs to
reduce the risk of pipe ruptures caused by FAC in susceptible single-phase systems.
Since the Surry incident in December 1986, the industry has worked steadily to develop
or refine their monitoring programs to prevent the failure of piping due to FAC. In
March 1987, INPO issued a Significant Operating Experience Report (SOER 87-3,
reference 2), which recommended that a continuing program be established at all U.S.
nuclear power plants. The program should include analyses for predicting wear rates
and selecting intervals for regular inspections. In July 1987, the United States Nuclear
Regulatory Commission (USNRC) issued bulletin 87-01 asking licensees to monitor the
pipe wall thickness in high-energy piping systems and to report any areas where wall
thinning had been identified.

The Nuclear Management and Resources Council4 (NUMARC) and EPRI developed a
resolution approach for FAC in single-phase piping systems and provided the utilities
with recommendations for a program (reference 3). This document was issued in June
1987 and recommended that utilities do the following:

4 In'1993 NUMARC and several other industry organizations were combined to form the Nuclear Energy Institute
- NEI.
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1. Conduct appropriate analysis and a limited but thorough initial inspection of I
susceptible single-phase piping.

2. Determine the extent of thinning, and repair or replace worn piping components as i
necessary.

3. Perform follow-up inspections to confirm or quantify rates of thinning. I
4. Take long term corrective action. 5
Based on the NUMARC/EPRI document, the U.S. industry conducted the initial
inspections of nuclear plant piping systems during 1987 and 1988. The United States
Nuclear Regulatory Commission (USNRC) monitored the results of these inspections
and in May 1989 issued Generic Letter 89-08 (reference 4). This, in essence, required
that operators of nuclear power plants perform the following: 3
1. Implement a long term FAC monitoring program.

2. Include all susceptible high-energy carbon-steel piping systems. I
3. Include both single- and two-phase systems. 3
4. Utilize the NUMARC/EPRI or other equally effective analysis method.

To support the industry effort, EPRI began developing the CHEC® (reference 5) and

CHECMATE® (reference 6) computer codes for predicting FAC wear rates in piping
containing single- and two-phase flow. These codes were developed specifically to i
assist the utility industry in planning and implementing inspection programs to
prevent FAC failures. The codes could also be used to evaluate the effect of changes in
piping design or operating conditions on FAC wear rates.

In response to utility requests for assistance in managing and evaluating the NDE data
acquired during inspections, the CHEC-NDETM (reference 7) computer code was I
developed and released in April 1991. To assist utilities in performing stress analysis of
worn fittings, EPRI developed the CHEC-T'm computer code (reference 8). In July 1989,
EPRI formed:the CHEC®/CHECMATE® Users Group, since renamed the
CHECWORKSTM Users Group, CHUG. The key purpose of this group is to provide a
forum for the exchange of information pertaining to FAC issues and to provide user
support and maintenance for the EPRI codes.

EPRI has continued to develop technology to help utilities control FAC, and in 5
December 1993 released the CHECWORKSTM code (reference 9). In summary,
CHECWORKSTM integrated and updated the capability of the previous four codes, and
was written to take full advantage of the recent advances in computer technology. I
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Additionally, capability was added to help utilities manage related plant data and to
automate many of the analysis and reporting tasks conducted during an inspection
outage.

In response to utility requests, the American Society, of Mechanical Engineers (ASME)
has published Code Case N-597, "Requirements for Analytical Evaluation of Pipe Wall
Thinning" which provides rules for evaluating piping for FAC. These rules (reference
15) provide structural acceptance criteria for Class 1, 2, and 3 piping components that
have experienced wall thinning5 .

1.2 Industry Status

Since the Millstone 3 failure in December 1990, EPRI has conducted a series of visits to
nuclear power plants to ascertain how well FAC programs had been implemented. The
goal was to review the scope, implementation, current status, and effectiveness of
individual FAC programs. It was found that, although the utilities had a common goal
of preventing leaks and ruptures, their approaches toward and rates of success in
attaining this goal varied.

The recommendations in this document are provided to aid utilities in implementing
an effective monitoring program at their plants and to establish a uniform industry
approach toward mitigating FAC damage. It is believed that the implementation of
these recommendations will prove to be a cost-effective method of increasing personnel
safety, plant safety, and plant availability. These recommendations also have the
potential to reduce forced outages and thus increase the capacity factor, while reducing
the cost of plant operations and maintenance. The implementation of recommendations
found in this document should greatly reduce the probability of a consequential leak or
a rupture occurring. However, it is recognized that it will never be possible to prevent
all FAC related leaks and ruptures from occurring.

5 Some organizations are also using Code Case N-597 to evaluate ANSI B3 1.1 piping for FAC related wall
thinning.
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ELEMENTS OF AN EFFECTIVE FAC PROGRAM

Six key and interrelated elements are necessary for a plant FAC program to be fully I
effective. These elements are illustrated in Figure 2-1 and are described in more detail
below. 3

on r'Corporate!
•. Strategy Cm imn

Training and Effective a
Engineering FAC Analysis

Judgment Program

Inspections I
Experience

Figure 2-1
An Effective FAC Program is Founded on Interrelated Elements

2.1 Corporate Commitment I
Corporate Commitment is essential to an effective FAC program. It is recommended
that this commitment include the following:

]
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* Providing adequate financial resources to ensure that all tasks are properly
completed.

* Ensuring that overall authority and task responsibilities are clearly defined, and
that the assigned personnel have adequate time to complete the work.

" Ensuring that assigned personnel are properly qualified and trained for their area of
technical responsibility. Ensuring that adequately trained, backup personnel are
available.

" Ensuring that adequate and formal communications exist between various
departments. Formalized sharing of data and information is essential.

" Ensuring that FAC experiences at other plants are continuously monitored and
evaluated.

" Minimizing personnel turnover on the program, and providing sufficient transition
when turnover does occur to ensure that plant and industry experience is not lost.

* Developing and implementing a long-term plan to reduce high FAC wear rates.

" Ensuring that appropriate quality assurance is applied. This should include
preparing and documenting procedures for tasks to be performed, properly
documenting work, and providing for periodic independent reviews of all phases of
the FAC program.

2.2 Analysis

There are several thousand piping components in a typical nuclear power plant that are
potentially susceptible to FAC damage. Without an accurate FAC analysis of the plant,
inspection drawings, and a piping database. that includes inspection and replacement
histories, the only way to prevent leaks and ruptures is to inspect each susceptible
component during each outage. This would be a very costly inspection program.

A primary objective of FAC analysis is to identify the most susceptible components,
thereby reducing the number of inspections (the size of this sample being a strong
function of both the plant susceptibility and the accuracy of the plant model and
analysis method used). This limited sample should be chosen to select the components
with the greatest susceptibility to FAC. Some plants have used a simplified approach,
often involving rating factors for this susceptibility analysis. However, due to the
necessary conservatisms involved, simplified analysis still results in a large number of
inspections.
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Plants that have used simplified FAC analyses can inspect as many as. 300 to 500 i
inspection locations6 during each fuel cycle for large-bore piping alone. Experience has
shown that until a comprehensive analysis of all susceptible systems has been
completed, plant personnel cannot be confident that all highly susceptible components
have been identified and are being monitored. to prevent leakage or rupture.

Analytical methods should utilize the results of plant specific inspection data to I
develop plant specific correction factors. This correction accounts for uncertainties in
plant data, and for systematic discrepancies caused by plant operation. Utilities that
have a comprehensive analytical model of their plants which incorporates inspection
data to refine the wear rate predictions and have reduced susceptibility are averaging
approximately 50 to 100 large-bore and an additional 10 to 35 small bore inspection 3
locations per fuel cycle. Although the number of inspection locations examined per fuel
cycle is extremely plant-specific, depending on the plant age, wall thickness margins,
materials, and susceptibility, the above figures reflect a sample of industry experience I
as of the end of 1998.

For each piping component, an analytical method should be used to predict the FAC i
wear rate, and the estimated time until it must be reinspected, repaired, or replaced.
The analytical model can also be utilized for design studies. These studies are valuable
for cost benefit evaluations such as water chemistry changes, materials changes,, and I
design changes, considering various plant constraints for existing and new designs. The
rankings of components can be used as relative rankings to assist in planning and
carrying out the initial inspection program of a plant or system.

2.3 Industry FAC Experience

Review and incorporation of industry experience provides a valuable supplement to
plant analysis and associated inspections. To assist utilities in assembling the relevant
past data, EPRI has issued a CHUG-supported Plant Experiences Database (PEDB)
which summarizes much of the relatively recent US plant FAC experience (reference
11). Utilities have found the following benefits from sharing plant experiences:

* Identifying generic plant problem areas where additional inspections may be
warranted.

" Understanding differences in similar types of components (e.g., FAC wear rates of
downstream piping is more severe when control valves made by certain I
manufacturers are used).

6 In this document, an inspection location consists of measurements on the component and the attached pieces of

straight piping.
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* Understanding the FAC consequences of using systems off-design (e.g., running
bypass lines full time).

* Sharing information on costs, materials, qualified suppliers, repair or replacement
techniques, inspection techniques, new equipment, etc.

Membership in the CHECWORKS TM Users Group (CHUG) is recommended as an.
excellent way for utilities to share industry experience.

2.4 Inspections

Good inspections are the foundation of an effective FAC program. Wall thickness
measurements will establish the extent of wear in a given component, provide data to
help evaluate FAC trends, and provide data to refine the predictive model. Thorough
inspections are the key to fulfilling these needs. Thorough inspection of a few
components is much more beneficial to a FAC program than a cursory inspection of a
large number of components. One practice particularly not recommended is recording
only the minimum thicknesses ascertained by UT scanning of large-bore components.
Rather, a systematic method of collecting data is recommended. This will help to
increase repeatability and allow for the trending of results. Complete inspections may
require material sampling.

2.5 Training and Engineering Judgment

Training of key personnel is essential to the success of a FAC program. It is
recommended that:

" The FAC coordinator of each plant receive both Introductory and Advanced
EPRI/CHUG training,

" Each plant FAC coordinator have a trained backup, who has received at least the
Introductory EPRI/CHUG training, and

" Other plant personnel that are relied on to successfully implement a comprehensive
FAC program also receive training. These personnel may include plant operators,
systems engineers, maintenance engineers, inspection personnel, and design
engineers. The training should include an overview of FAC and how FAC affects
their responsibilities. It can be given by a knowledgeable person such as the plant
FAC coordinator.

Application of good engineering judgment is an important ingredient in each step of a
FAC program. Judgment should be applied to all steps, from modeling decisions to
evaluating inspection data. Accordingly, it is important that personnel involved in the
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program be aware of industry experience, be formally trained in an appropriate I
engineering discipline (such as mechanical engineering or engineering mechanics), be
trained in FAC, and receive input from the systems engineers, plant operations,
maintenance, and water chemistry departments.

Although an important ingredient in a successful FAC program, training and 3
engineering judgment cannot substitute for other factors, such as analysis or inspection.
As described above, all of the six key elements are interrelated, and must be used
together, not as substitutes for one another..

2.6 Long-Term Strategy 3
The establishment and implementation.of a long-term strategy is essential to the
success of a plant FAC program. This strategy should focus on reducing FAC wear
rates and focusing inspections on the most susceptible locations. Monitoring of
components is crucial to preventing failures. However, without a concerted effort to
reduce FAC wear rates, the number of inspections necessary will increase as the
operating hours increase, due to increased wear. In addition, even with selective repair
and replacement, the probability of experiencing a consequential leak or rupture may
increase as operating hours increase. 3

2
I
I
I
I
I
I
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PROCEDURES AND DOCUMENTATION -

It is recommended that a comprehensive set of procedures (or instructions) be
developed to define the FAC program, identify responsibilities, and control how
various tasks are performed. For utilities with multiple plants, it is recommended that3
the procedures (or instructions) be as common to all plants as is practical. These
procedures (or instructions) should be controlled documents.

3.1 Governing Document

It is recommended that a governing, corporate level document be developed to defineU
the overall program and responsibilities. It is recommended that this document include
the following elements:

* A corporate commitment to monitor and control FAG.

" Identification of the tasks to be performed (including implementing procedures)
and associated responsibilities.

* Identification of the position that has overall responsibility for the FAG program atI
each plant.

*Communication requirements between the lead position and other departments thatI
have responsibility for performing support tasks.

* Quality assurance requirements.I

" Identification of long-term goals and strategies for reducing high FAG wear rates.

" A method for evaluating plant performance against long-term goals.

3.2 Implementing Procedures

It is recommended that implementing procedures (or instructions) be developed forI
each specific task conducted as part of the FAG program. These procedures (or
instructions) should be organized in the manner most appropriate for the organization3
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of the utility and project. These procedures (or instructions) should recognize any
differences between safety-related and balance-of-plant systems and large bore an d
small bore piping systems.

Procedures (or instructions) should be provided for controlling the major tasks of an
effective FAC program:

" Identifying susceptible systems.

• Performing FAC analysis.

• Selecting and scheduling components for initial inspection.

" Performing inspections.

" Evaluating inspection data.

* Evaluating worn components.

" Repairing and replacing components when necessary.

" Selecting and scheduling locations for follow-on inspections.

Recommendations on how to implement these major tasks are provided in Section 4.

3.3 Documentation

The results of the major decisions and tasks should be documented, and appropriate
records should be maintained. It is recommended that a report be prepared for each
inspection outage. This report should identify the components inspected and justify the
basis for their selection, (i.e., predictive ranking, industry experience, engineering
judgment), the results of those inspections, and an evaluation and disposition of worn
components. The plant database of inspection and replacement history should be
updated after every outage.
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4 3
RECOMMENDATIONS FOR FAC TASKS

I
4.1 Definitions

As used in the remainder of this document, the following definitions apply:

Predictive Methodology - A predictive methodology uses formulas or relationships to
predict the rate of wall thinning and total amount of wall thinning to date in a specific
piping component such as an individual elbow, tee, or straight run. The predictions
need to be based on factors such as the component geometry, material, and flow,
conditions. An example of a predictive methodology is the Chexal-Horowitz
correlation incorporated in the CHECWORKST` code (reference 9).

A predictive methodology should incorporate the following attributes:

" Take into account the geometry, temperature, velocity, water chemistry, and 3
material content of each component.

" Address the range of hydrodynamic conditions (i.e., diameter, fitting geometry, 3
temperature, quality, and velocity) expected in a nuclear power plant. It is desirable
to have the ability to calculate the flow and thermodynamic conditions in lines
where only the line geometry and the end conditions are known. 3

" Consider the water treatments commonly used in nuclear power plants. The water
chemistry parameters that should be addressed are the pH range, the concentration
of dissolved oxygen, the pH control amine used (PWR only), the hydrazine
concentration (PWR only), and the main steam line oxygen content (BWR only). It is
particularly desirable to have a method of calculating the local chemistry conditions I
around the steam circuit.

* Cover the range of material alloy compositions found in nuclear power plants. 3
Use the hydrodynamic, water chemistry, and materials information discussed above
to predict the FAC wear rate accurately. To do this, the model may be based on
laboratory data scaled to plant conditions. The model should be validated by
comparing its predictions with wear measured in power plants. 3
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" Provide the user with the wear rates of components and the time remaining before a
specified minimum wall thickness is reached. Various rankings will probably be
provided as part of these calculations.

* Provide the capability to use measured wear data to improve the accuracy of the
plant predictions.

• The developer of the predictive methodology should also periodically review the
accuracy of the predictive correlations and refine it as necessary.

Predictive Plant Model - A Predictive Plant Model is a mathematical representation of
the power plant's FAC susceptible lines and systems. Typically it utilizes a computer
code which incorporates the attributes defined above. The Predictive Plant Model
should also be developed on a component-by-component basis using a logical and
unique naming convention for each component.

It is recommended that wherever possible, the Predictive Plant Model utilize the results
of wall thickness inspections to enhance the FAC predictions. In CHECWORKST, this
is called a Pass 2 analysis.

Analysis Line - An Analysis Line is one or more physical lines of piping that have been
analyzed together in the Predictive Plant Model. In CHECWORKST Pass 2 analyses,
they utilize a common line correction factor and is called a CHECWORKSTM run.

4.2 Identifying Susceptible Systems

4.2.1 Potential Susceptible Systems

The first evaluation task in the plant FAC program is to identify all piping systems, or
portions of systems, that could be susceptible to FAC. FAC is known to occur in piping
systems made of carbon and low-alloy steel with flowing water or wet steam. All such
systems should be considered susceptible to FAC. The plant line list and Piping and
Instrumentation Drawings (P&IDs) can be used to ensure that all potentially
susceptible systems are included in the program. Note that lines supplied by an
equipment vendor, such as gland steam lines, are often not on the plant line list.
Additionally, interviews with plant operators and systems engineers are useful to
identify how lines and systems are actually being used (or have been used) in the
various plant operating modes. Guidelines for such interviews can be found in
Reference 20.

Care should be taken to ensure that all such susceptible lines are included in the FAC
program. Additionally, this evaluation should be periodically reviewed to ensure that
it iskept current with plant design changes and ways that systems are being operated.
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4.2.2 Exclusion of Systems From .Evaluation U
Some susceptible systems, or portions of systems, can be excluded from further
evaluation due to their relativelylow level of susceptibility. Based on both laboratory
and plant experience, the following systems can be safely excluded from further
evaluation: 3

Systems of stainless-steel piping, or low-alloy steel piping with nominal chromium
content equal to or greater than 1-1/4 % (high content of FAC resistant alloy). This
exclusion pertains only to complete piping lines manufactured of FAC-resistant
alloy. If some components in a high-alloy line are carbon steel (e.g., the valves), then
the line should not be excluded. Also, in lines where only certain components or
sections of piping have been replaced with a FAC-resistant alloy, the entire line,
including the replaced components, should be identified as susceptible and
analyzed. Note that high chromium materials do not necessarily protect against I
other damage mechanisms, especially cavitation and liquid impingement erosion.
Thus, if the wear mechanism has not been identified it is not prudent to exclude the
replaced components from the inspection program. U

" Superheated steam systems with no moisture content, regardless of temperature or
pressure levels. However, drains, traps, and other potentially high-moisture content I
lines from superheated steam systems should not be~excluded automatically.
Further, experience has shown that some systems designed to operate under
superheated conditions may actually be operating with some moisture in off-normal I
or reduced power level conditions. Care must be exercised not to exclude such
systems.

* Systems with high levels of dissolved oxygen (oxygen> 1000 ppb), such as service
water, circulating water, and fire protection.

* Single-phase systems with a temperature below 200'F (low temperature). Caution-
if measurable wear is identified in nearby piping operating slightly above 200'F, it
is recommended that the system's exclusion be reconsidered. There is no
temperature exclusion limit that can be recommended for two-phase systems. Note
that other damage mechanisms, such as cavitation, are predominant below 200°F
and need to be taken into account. However, this document does not address these
other damage mechanisms.

" Systems with no flow, or those that operate' less than 2% of plant operating time U
(low operating time); or single-phase systems that operate with temperature >200 O F
less than 2% of the plant operating time. Caution-if the actual operating conditions
of the system cannot be confirmed (e.g., potential leaking valve, time of system
operation cannot be confirmed), or if the service, is especially severe (e.g., flashing
flow), that system should not be excluded from evaluation based on operating time
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alone. A further caution-some lines that operate less than 2% of the time have
experienced damage caused by FAC. These lines include Feedwater Recirculation,
startup condensate lines, High Pressure Coolant Injection (HPCI), and Reactor
Coolant Inventory Control (RCIC). Such lines should be excluded only if no wear
has been observed and continued operation under existing parameters is assured.

Care should be taken not to exclude piping downstream of leaking valves or
malfunctioning steam traps7. Leaking valves and steam traps can be identified using
means such as infrared thermography or thermocouples, often performed as part of
a plant thermal performance evaluation.

It is recommended that a list be developed of the systems excluded from the FAC
program and the basis for their exclusion. This list should be appropriately
documented and reviewed. It has proven useful to have plant operating personnel
review the list of excluded systems.

Systems should not be excluded from evaluation based on low pressure. Pressure does
not affect the level of FAC wear. Pressure only affects the level of consequence should a
failure occur. A failure in a low-pressure system could have significant consequences
(e.g., failure in a low-pressure extraction line). Also, arbitrary ranges of velocity or other
operating conditions should not be used to exclude a system from evaluation.

The systems excluded by these criteria will not experience significant FAC damage
over the life of the plant. However, it should be noted that such systems could be
susceptible to damage from other corrosion or degradation mechanisms. These include
cavitation erosion, liquid impingement erosion, intergranular stress corrosion cracking
(IGSCC), microbiologically-influenced corrosion (MIC) and solid particle erosion. These
mechanisms are not part of a FAC program and should be evaluated separately. In
addition, the list of excluded systems should be periodically reviewed to ensure that
the effects of any changes in operating practice or plant modifications have been
appropriately considered and addressed.

4.2.3 Prioritize Systems For Evaluation

The list of susceptible systems for evaluation will be large. All of these systems must be
evaluated. However, if time or resources are limited, it may be necessary to prioritize
the scheduling of evaluations. The following is a reasonable, first-order listing of
priorities:

7 Following the repair of any leaking valve or steam trap, and inspection of the downstream piping, the
downstream piping can again be excluded from the FAC program provided that it meets the exclusion criteria
provided herein.
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1. Large-bore piping. 3
2. Susceptible small-bore piping with the most'significant consequences of failure.

3. The remaining small-bore piping.

A failure in a large-bore piping system has potentially more significant consequences to
plant and personnel safety and should be given first priority. Analysis and inspection
of all susceptible large-bore piping systems is recommended. At minimum, initial
inspections of large-bore systems should be conducted at the next scheduled refueling
outage, if they have not yet been performed. For purpose of FAC evaluation, large-bore
piping is defined as piping with a nominal diameter of greater than two (2) inches.
Recommendations are provided in Subsections 4.3 through 4.8 for addressing large 3
bore piping.

Although the consequences of failure may be less, problems with small-bore piping in
general, and socket-welded fittings in particular, have been experienced. FAC-related
leaks and ruptures, some resulting in plant shutdowns, have been reported in small-
bore lines. For the purpose of FAC evaluation, small-bore piping is defined as both I
butt-welded and socket welded piping with a nominal diameter of less than or equal to
two (2) inches.

The number of inspectiofis performed for small bore piping is utility dependent.
Economics could determine the extent of inspections performed'versus wholesale
replacement with FAC-resistant materials. A recommended program for small bore I
piping is provided in Appendix A.

4.3 Performing FAC Analysis K
Once the susceptible, large-bore piping systems have been identified, it is 3
recommended that, where feasible, a detailed FAC analysis be performed for each
system using a predictive methodology such as CHECWORKSTM. The purpose of this
analysis is to predict the FAC wear rate and to determine the remaining service life for I
each piping component, including uninspected components. Utilities may select any
analytical tool that covers the necessary plant design, operating, and water chemistry
conditions.

4
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4.4 Selecting And Scheduling Components For Inspection

44..1 Initial Inspection

An initial inspection is recommended to determine the level of plant FAC
susceptibility, to identify components with unacceptable damage, to collect data to
determine FAC trends, and to enhance the Predictive Plant Model with inspection data
so as to more accurately predict future wear.

For these recommendations, the initial inspection is defined as the first inspection
outage at which the inspection locations for a given "Analysis Line" 8 were selected
based upon a Predictive Plant Model. All operating U.S. nuclear power plants have a
FAC program in place and have conducted some inspections. However, experience has
shown that until a comprehensive analysis of all susceptible systems has been
completed, a high degree of confidence cannot be established that all highly susceptible
locations have been identified and are being monitored to prevent leakage or rupture.
It is recommended that, where feasible, a FAC analysis be performed for each large
bore susceptible system using a Predictive Plant Model to help select the inspection
locations. The components selected by this process thathave not been inspected
previously should be inspected at the next scheduled plant outage.

Components are selected for the initial inspection by means of a three-step process for
each Analysis Line:

1. Select a sample of the most potentially susceptible components from both the
ranking analysis and plant and industry experience.

2. Conduct inspections of this sample. If any of these inspections reveal significant
FAC wear, expand the sample to identify, significant wear in other components.

3. As the sample inspections are completed, determine the measured wear of each of
those components. Enter this wear into the Predictive Plant Model to update the
ranking model to a line-specific predictive model and predict-the FAC wear rates.
Utilize these predicted wear rates to calculate the remaining FAC service life for
each component in the Analysis Line. See Subsection 4.7.3 for the method of
calculating predicted remaining service life. Resolve those components not already
inspected as part of steps (1) and (2) above, for which the analysis predicts a service
life of less than the time to the next inspection outage plus a reasonable safety factor,
The NUMARC Guidelines (reference 3) recommended a safety factor of 10% on
time.

8 See definition of analysis line in Subsection 4.1.
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It is important that data concerning past replacements and leaks (wear = initial
thickness minus remaining thickness at time of leak) also be included in the model.

Those components not inspected are, by definition, acceptable for continued service.
Service life for these components will exceed the time to the next inspection outage.
Those components that were inspected because of short service life should be
reevaluated using the measured data, or repaired or replaced as described in I
Subsection 4.8.

Recommendations for selection of components for the initial sample, and expanded I
sample, if necessary, are as follows:

4.4.1.1 Sample Selection

The following recommendations are made for selecting components for the inspection
sample of each Analysis Line:

1. Select a sample from the components identified in the wear ranking as having the.
highest relative wear. To the extent practical, the sample should include
components from each geometry type present in the Analysis Line (e.g., elbows,
reducers, expanders, tees, valves, orifices, equipment nozzles, piping downstream
of other components, etc.). Engineering judgment should be employed to ensure
that the most representative sample of the items with the highest probability of
damage be examined. For example, if the three highest-ranked components are I
elbows, and the first tee in the rankings is the sixth highest ranked item, then that
tee should be inspected in preference to the third ranked elbow. However, if the
highest ranked tee is the hundredth item, it should. not replace the third ranked I
elbow.

2. Select one or more components with the shortest relative remaining servicelife from
the time rankings, if they are not included in sample of (1) above.

3. A minimum of one component should be selected from each parallel train in a
multi-train line. These components should be in similar locations for the purpose of
comparing results. It is recommended that this location be one of the highest ranked
items in the relative wear ranking.I

4. Include components immediately downstream of control valves and orifices. These
locations should be included in each train of multi-train lines. Note that locations I
downstream of control valves and orifices are often susceptible to damage caused
by cavitation or droplet impingement.

5. Minimum of one location in each two-phase line of piping. This is necessary because
it is difficult to determine moisture content in two-phase lines. 3
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6. Include all known and potential FAC problem areas based on past plant experience,
and past experience in sister plants.

7. Consider all applicable locations known from industry experience to be high-wear
areas in other plants.

8. Consider components that have been replaced in the past, the attached downstream
pipe, and the next downstream component, or the upstream pipe and component if
the replaced component was an expander or expanding elbow.

9. Consider unusual geometries, including field fabricated tees and laterals9 and
locations known to have backing rings.

10. Based on EPRI experience, the size of the sample based on the wear ranking should
be a minimum of 3 to 5 components per Analysis Line, depending upon the number
of components in the Analysis Line, the predicted wear, and its complexity.
CAUTION: The recommended sample size of 3-5 components per Analysis Line is
based on the demonstrated accuracy of the CHECWORKSTM code. If other methods
are used to select inspection locations, then the sample size used should be justified.

4.4.1.2 Expanded Sample Inspection

1. When inspections of the sample selection detect significant FAC wear, the sample
size for that Analysis Line should be increased to include the following:

a) Any component within two diameters downstream of the component displaying
significant wear, or within two diameters upstream if that component is an
expander or expanding elbow.

b) A minimum of the next two most susceptible components from the relative wear
ranking in the same train as the piping component displaying significant wear.

c) Corresponding components in each other train of a multi-train line with a
configuration similar to that of the piping component displaying significant
wear.

2. When inspections of the expanded sample of (1) above detect additional
components with significant FAC wear, the sample should be further expanded to
include:

9 Special attention is recommended for field fabricated tees and laterals as they sometimes have protuberances into
the flow steam (increasing local turbulence) and they often lack structural reinforcement.
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a) Any component within two diameters downstream of the component displaying N
significant wear, or within two diameters upstream if that component is an
expander or expanding elbow. 3

b) A minimum of the next two most susceptible components from the relative wear
ranking in the same train as the component displaying significant wear. 3

3. When inspections of the expanded sample of (2) above detect additional
components with significant wear, the sample expansion of (2) above should be
repeated until no additional components with significant wear are detected.

The above selection process should be reviewed with other personnel involved in the
implementation of the FAC program. I

4.4.1.3 Inspection Locations for Lineswith Uncertain Operating Conditions

Certain large bore systems, or portions of systems, such as auxiliary steam and gland
steam, may have unknown or widely varying operating conditions which prevent the
development of reasonably accurate analytical models. These lines are sometimes
called susceptible non-modeled lines. Inspection locations on these lines should be
conservatively selected using a combination of engineering judgment, industry I
experience, and plant experience.

The recommendations provided in A5.2 are applicable for selecting initial inspection I
locations for susceptible non-modeled large bore lines. It is recommended that special
consideration be given to the following locations:

* Downstream of orifices

" Downstream of flow control valves and level control valves I
* Nozzles 3
" Tees and laterals, particularly field fabricated tees and laterals

* Complex geometric locations such as components located within two diameters of I
each other (e.g., an elbow welded to a tee)

* Components with backing rings and counterboresI

• Components downstream of replaced components (upstream if expander), and
components that have been replaced in the past if not upgraded to resistant material I

I
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If initial inspections detect significant FAC caused thinning, then the inspection sample
should be expanded using the criteria of Subsection 4.4.1.2 (1) (a) and (c).

4.4.2 Second Inspection

A second inspection should be conducted for each Analysis Line. The purpose of the
second inspection is to:

1. Confirm the results of the first inspection.

2. Obtain data for trending wear. This is done by inspecting some of the previously
inspected, highly-ranked components.

3. Inspect those components with a short remaining service life to confirm that all
components are suitable for continued service.

The timing of the second inspection should be conservatively selected considering
results from the first inspection, predictions of the Predictive Plant Model, structural
margins, presence of. any known aggravating conditions (e.g., leaking, flashing, or
cycling valves), potential consequences of failure, and plant and industry experience.
For example, lines with high wear rates or low structural margins should be
reinspected at the next refueling outage.

It is recommended that the following components be included in the second inspection
for each Analysis Line:

1. A minimum of three components from the initial inspection having the most FAC
wear. This- will help confirm predictions made by the Predictive Plant Model and
verify the inspection and data acquisition systems used.

2. A representative sample of components for which a Predictive Plant Model
enhanced by inspection data shows a remaining service life of less than the amount
of time until the next scheduled inspection. This situation can' occur in both
previously inspected components as well as non-inspected components. See
Subsection 4.7.3 for calculations of predicted remaining service life.

The sample needs to represent factors such as component type, location, upstream
influences, train where located, size, operating conditions, etc. For example, results
of an inspection of one elbow closely located on the same train with two other'
elbows (e.g., same predicted wear rate and remaining service life) could serve to
represent all three elbows. However, three otherwise identical elbows located on
different trains should not be qualified by one inspection.
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3. Consideration should also be given to inspecting problem areas that have been U
experienced at other power plants since the initial inspection.

Regardless of the analytical method used, the analysis should be updated and then
revised model used to predict the future FAC wear rates.

4.4.3 Follow-On Inspections

Inspections following the second inspection should be scheduled as necessary to 3
monitor plant susceptibility and to inspect wearing components prior to the end of
their predicted service life. For eachAnalysis Line, the interval until the next inspection
outage should be based on the results of the prior inspection and any changes in plant I
.design, operating conditions, and water chemistry since then. Industry experience with
problem areas in other plants should also be considered. 3
It is recommended that the next inspection for each component be scheduled for no
later than the normally scheduled refueling outage preceding the end of the predicted
FAC service life of the component plus an appropriate safety factor. At that outage, it is I
recommended that the following components,, at minimum, be included for inspection:

1. A representative sample of components for which a PredictivePlant Model
enhanced by inspection data shows a remaining service life of less than the amount
of time until the next scheduled inspection outage, with an appropriate safety factor. 3
The sample needs to represent factors such as component type, location, upstream
influences, train where located, size, operating conditions, etc. For example, results
of an inspection of one elbow closely located on the same train with two other
elbows (e.g., same predicted wear rate and remaining service life) could serve to
represent all three elbows. However, three otherwise identical elbows located on
different trains should not be qualified by one inspection.

2. A minimum of the highest-wear component found in the previous inspection, if it I
has not already been replaced.

In addition, the following components should be considered for inspection:

1. Straight pipe and the next downstream component of previously replaced
components, or the upstream pipe and next component if the replaced component
was an expander or expanding elbow.

2. Susceptible piping components immediately downstream of control valves and
orifices that showed wear from previous outage inspections for trending of the
measured wear.
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3. Areas that have experienced problems at other plants since the previous inspection.

4. Components with high predicted or measured wear. High wear tends to increase
turbulence, which can accelerate the wear rate.

5. To confirm predictions, consideration should also be given to periodically
inspecting previously repaired and replaced components, unless the replacement
components are fabricated of a FAC-resistant material.

6. Components (including straight pipe) immediately downstream of components
containing chromium greater than 0.1%.

It is recommended that the user monitor plant design and operational changes, and any
leaking valves and steam traps, between scheduled inspection outages and update the
susceptibility analysis (see Subsection 4.2) and the FAC analysis as appropriate.

If inspection results are consistent with predictions, no further inspections are necessary
during this outage. Those components that were not inspected are, by definition,
acceptable for continued service, as service life will exceed the amount of time until the
next inspection outage. Those components that were inspected due to short remaining
service life, and the other components these components represent if an inspection
sample was used, should be reevaluated using measured data, or repaired or replaced
as described in Subsection 4.8.

If inspection results are unexpected and inconsistent with predictions,- the reasons for
those inconsistencies should be investigated. An updated FAG analysis should be
performed, and additional inspections conducted and material determinations made as
appropriate.

The above process for follow-on inspections should be repeated for the life of the plant.

4.5 Performing Inspections

4.5.1 Inspection Technique

Components can be inspected for FAC wear using ultrasonic techniques (UT),
radiography techniques (RT), or by visual observation. Both UT and RT methods can be
used to investigate whether or not wear is present. However, the UT method provides
more complete data for measuring the remaining wall thickness. RT is commonly used
for socket-welded fittings. RT has one advantage of providing broad coverage with a
visual indication of any wall loss. Additionally, RT can be performed without
removing the pipe insulation and during plant operation, providing cost and outage
time savings in certain situations. Nearly all utilities are using the manual UT method
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with electronic data loggers for performing most of the large-bore inspections. Visual i
observation is often used for examination of very large diameter piping (e.g.,
crossunder and crossover piping), followed by UT examinations of areas where
significant damage is observed or suspected. Reference 12 provides details of various
inspection methods.

For large-bore piping, the recommended UT inspection process consists of marking a
grid pattern on the component and using the appropriate transducer and data'
acquisition equipment to take wall-thickness readings at the grid intersection points. If
the readings indicate significant thinning, the region between the grid intersection
points should also be scanned, or the size of the grid reduced to identify the extent and Idepth of the thinning.

Although scanning the entire component and recording the minimum thickness.is not
recommended, scanning within grids and recording the minimum found within each i
grid square is an acceptable alternative to the above method.

The inspection data is used for three purposes: I
1. To determine whether the component has experienced wear and to identify the

location of maximum thinning.. I
2. To ascertain the extent and depth of the thinning.

3. If data from multiple inspections is available, to evaluate the wear rate and wear
pattern to identify any trends.

To attain all three of these objectives, it is recommended that the component be
inspected using a complete grid with a grid size sufficiently small as not to miss worn
areas (see Subsection 4.5.3). Although scanning will meet the first two objectives, it will i
not provide sufficient data to determine component wear rates or to develop sufficient
data to perform a detailed stress analysis of a worn component. Further, scanning is of
limited use in trending the wear found.

High-temperature paints, china markers, or other marking devices should be used to
identify the grid intersection points where the measurements will be taken. This will
ensure that future inspections can be repeated at the same locations. It is good practice
to mark at least one location, such as the grid origin, with a low stress stamp or an
etching tool. This provides a means of re-establishing the grid if the markings are
obscured. Note that approved marking materials should be used when gridding
components. Templates may also be used to achieve repeatable measurements. 3

4-1 I
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FAC has also been observed in pressure vessels and tank walls. Inspection approaches
used for this situation are normally internal visual (similar to crossunder piping), and
external UT.

When a component is to be replaced with another component made of a non-FAC
resistant material, the new component should be appropriately gridded and baseline
UT data obtained. The new component should also be examined visually to observe the
eccentricity, surface, roughness, local thinning-such as is caused by depressions in the
surface, etc. These data should be recorded and will provide a good baseline for
determining future component wear. Additionally, if there is any evidence that some of
the wear may have been caused by a mechanism other than FAC (e.g., cavitation or
droplet impingement), then consideration should also be given to developing an
appropriate inspection program to address the suspected phenomenon.

The inspection grid should have a unique identification for each measurement location.
For compatibility with the CHECWORKSTM computer code, if it is used, it is
recommended that letters be used to designate circumferential locations, and numbers
used to designate axial locations on grids. It is also recommended that the origin of the
grid be on the upstream side of the component.

For small-bore piping, there are no standardized inspection methods. The most
common approaches are:

* Gridding or scanning the downstream piping and expanding to the component if
substantial wear is found.

* Gridding the component and recording the readings.

" Scanning the component and recording the minimum measured on the entire
component or in quadrants.

* Using RT methods.

Further guidance is provided in Appendix A.

4.5.2 Grid Coverage

Experience has shown that it is very difficult to predict where the maximum wear will
occur in a given component. (For the purpose of this section, a component refers to both
fittings and straight pipes.) To ensure that the maximum FAC wear can be detected, the
UT grid should fully cover the component being inspected. A full-coverage grid also
provides a good baseline for future inspections. As wear can spread over time, a partial
grid, even if larger than the original wear area, may be too small to ensure that the full
extent of the wear can be detected in the future.

4-14



EPRI Licensed Material

Recommendations for FAC Tasks

It is also beneficial to inspect the area on both sides of each pipe-to-component weld. It i
is desirable to start the grid line on both sides of the weld, as close as possible to the toe
of the weld, in order to locate potential thin areas adjacent to the weld. This will help
detect the presence of backing rings, the use of counterbore to match the two inner
surfaces, or the localized wear that is sometimes found adjacent to welds'0 . Having
data on the connected pipe can also be helpful in evaluating whether variation of wall
thickness in the component is FAC wear or fabrication variations. In many cases, the
grid in the counterbore region will have to be evaluated separately.

It is also suggested that when fittings are welded directly to fittings, the weld area on
the downstream fitting be inspected. This will provide the same benefits as discussed
above.

The results of EPRI tests, as well as the evaluation of data from a large number of
power plant inspections, show that FAC can also extend into the piping downstream of
a component. Consequently, it is recommended that the inspection grid extend from
two grid lines upstream of the toe of the upstream weld to a minimum of two grid lines
or six inches, whichever is greater, beyond the toe of the downstream weld. If there is a I
straight pipe immediately downstream of the examined component, and the measured
wall thickness in the pipe is decreasing in the downstream direction, or if significant
wear is present, the inspection grid should be continued downstream until an i
increasing thickness trend is established, If expanded inspections are performed on the
downstream pipe, then the pipe should be separately evaluated for acceptance.

Test results also show that in the case of expanders (or diffusers) and expanding
elbows, FAC can occur upstream of the component as well. It is recommended that for
these components the wall thickness in the upstream pipe be measured. The grid
should be extended upstream 2 grid lines or six inches, whichever is greater. The grid
should be expanded further upstream if necessary.

Maximum wear in straight pipe downstream of components typically occurs within
two diameters of the connecting weld. Consideration should be given to extending the
grid two diameters downstream (or two diameters upstream for expanders and
expanding elbows), at least for the first two inspections. This may avoid extra
inspection time during the outage to investigate the first two grids and then having to i
inspect further downstream.

Valves, orifices, equipment nozzles, and other like components cannot be inspected 3
completely with UT techniques due to their shape and thickness. They need to be
treated differently. Experience has shown that FAC wear in these components can be

10 This effect has been most frequently observed at locations where a carbon steel component is downstream of a

more resistant component (chromium > 0. 1%). See reference 24.
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gauged from wear that may be present in piping located immediately downstream. It is
therefore recommended that for these components the inspection grid be placed on the
downstream pipe for a distance of two diameters downstream of the connecting weld,
and, if possible, one or two grids in the component itself. If significant wear is detected
in the downstream pipe, the component should also be examined. This approach for
valYes, orifices and equipment nozzles is only applicable if the piping downstream is
manufactured of material with equal or higher susceptibility (equal or lower chromium
content), and has not been repaired or replaced. A combination of UT, RT and/or
visual techniques are typically utilized to inspect valves, orifices and equipment
nozzles.

4.5.3 Grid Size

To be compatible with CHECWORKS TM, if it is used, grid lines must be either
perpendicular or parallel to the flow. For elbows, the lines perpendicular to the flow
(inspection bands) are radial lines focusing on the center of curvature. This results in
the same number of grid intersection points on both the intrados and the extrados of an
elbow. The suggested grid layout is shown in Figure 4-1.
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Figure 441
Grid Layout for an Elbow

It is important that the grid size (maximum distance along the component surface
between grid lines) be small enough to ensure that the thinned region can be identified.
Experience and plant data have shown that the grid size should be such that the

maximum distance between grid lines is no greater than irD/ 12, where D is the
nominal outside diameter. The grid size need not be smaller than 1 inch, and should
not be larger than 6 inches. The following table illustrates the maximum grid sizes for
standard pipe sizes. The user should select convenient grid sizes equal to or smaller
than those tabulated for the pipe sizes of interest.

4-17

I
I
I
I
I



EPRI Licensed Material

Recommendations for FAC Tasks

Table 4-1
Maximum Grid Sizes for Standard Pipe Sizes

Pipe Size (inch) Outside Diameter (inch) Maximum Grid Size (inch)

2

3

4

6

8

10

12

14

16

18

20

24

2.375

3.500

4.500

6.625

8.625

10.750

12.750

14.000

16.000

18.000

20.000

24.000

1.00

1.00

1.17

1.73

2.25

2.81

3.33

3.67

4.19

4.71

5.23

6.00

6.00>24

The above grid size is sufficient to detect the presence of wear, but may not be small
enough to determine the extent and maximum depth of that wear. Therefore, where
inspections reveal FAC wall thinning, the grid size should be reduced to a size
sufficient to map the depth and extent of the thinned area. A grid size of one half the
maximum size should be sufficient for mapping.

Because of the importance of grid layout in the inspection process and in the
interpretation of the obtained data, it is important that the grid layouts used be well
thought out and not be changed arbitrarily. This will provide the best possible Value
from the data sets obtained.

Although the above recommendations should generally be used, occasionally special
circumstances-most particularly high radiation fields-may justify the use of a larger
grid. If larger grid spacings are used, then the evaluation of the data, the planning of
future inspections, and the repair evaluations should be done with additional
conservatisms.
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4.5.4 Measuring Trace Alloy Content I
It is well known that the presence of small amounts of chromium-and to a lesser
extent copper and molybdenum-will dramatically reduce the rate at which FAC
occurs. Measurements of trace alloy content can be factored into the Predictive Plant
Model on a component-by component basis to improve the accuracy of predictions and
to ensure that the inspection program is directed at the fittings most likely to fail. These
measurements are particularly useful in cases where the measured wear is substantially
less than the predicted wear. This will help in both understanding the reason for the
differences as well as improving the accuracy of a Predictive Plant Model. Note that
material libraries built into computer codes such as CHECWORKSTM . normally use
minimum specified values for the alloy content. If alloy measurements are used, the
analyst must confirm that the measurements are accurate enough to ensure that the
predictions remain conservative,

4.6 Evaluating Inspection Data

4.6.1 Evaluation Process

The purpose of evaluating the inspection data is to determine the location, extent, and i
amount of total wear for each inspected component. The evaluation process is
complicated by several factors, including the following:

* Unknown initial wall thickness (if baseline data was not taken).

* Variation of as-built thickness along the axis and around the circumference of the
component.

• Inaccuracies in NDE measurements.

* The possible presence of pipe to component misalignment, backing rings, or the use
of counterbore to match two surfaces. I

" Data recording errors or data transfer errors. 3
• Obstructions that prevent complete gridding (e.g., a welded attachment).

The challenge is to minimize the effect of these problems by applying uniform n
evaluation methods and utilizing engineering judgment.

The large amount of inspection data can present a substantial data management I
problem. To manage the data, it is recommended that a scheme be utilized to organize
and maintain the data logger files. A database should be used to store past inspection i
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data and contain provisions to accommodate future inspection data. The database will
provide an efficient means of organizing and accessing the data.

The evaluation process consists of reviewing the inspection data for accuracy,
determining the total wear, and determining the wear rate for each inspected
component. These processes are described below.

4.6.2 Data Reduction

The inspection data should be carefully reviewed to identify any data that is'judged to
be in error. Erroneous data points should preferably be reinspected, or if necessary,
eliminated to obtain valid readings. High and low readings should be compared to
adjacent readings to evaluate their validity. One high or low reading in an area of
consistent thickness may indicate an erroneous reading. Finally, depending on the
component type, the variation in thickness attributable to manufacturing variations
should be separated from the FAC wear. Reviewing data from the attached upstream
and downstream pipe can be helpful. Elbows, tees, reducers and expanders are
examples of components in which there is significant variation in thickness due to the
manufacturing process. The presence of backing rings and counterbore should be noted
so that these effects can be excluded.

Once the data set is acceptable, any wear region on the compone nt should be identified.
The location of a potential wear region should be compared with the component
orientation, flow direction, and attached piping. The variation in thickness within this
region should be compared to the adjacent region to confirm the existence of wear. If
data from previous inspections are available, they should be compared with the current
measurements, and wear trends/patterns should be identified.

4.6.3 Determining Initial Thickness and Measured Wear

Wear evaluations fall into two categories. The first category includes those components
for which baseline (pre-service) thickness data are available. The second category
includes those components for which no baseline data exists. The method used for
calculating the component maximum wear (the maximum depth of wall thinning since
-the component was installed or repaired) will be different for the second case as the
initial thickness is unknown..

There are four methods commonly used for determining the wear of piping
components from UT inspection data". The methods are:

11Validity of the methods to determine wear and estimate the component's initial thickness is based on grid sizes
and configurations consistent with that recommended in Subsection 4.5.
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" Band Method I
" Area Method

* Moving Blanket Method

• Point to Point Method I
Three of the methods-band, area and blanket-also estimate the components initial
thickness and can be used to evaluate components with single outage inspection data.
All the methods are predicated on the theory that the wear caused by FAC is typically
found in a localized area or region. The methods are described below: 3
Band Method

The Band Method is predicated on the assumption that wear caused by FAC is
localized. As such, the thickness variations observed around circumferential bands is
an indication of the wear experienced by the component. By successively evaluating'
these circumferential bands, the component wear is determined by the maximum
variation observed from all such bands.

The band method divides a component into circumferential bands of one grid width
each. Each band is in a plane perpendicular to the direction of the flow. Figure 4-2
shows a cross sectional view of a circumferential band on a component with a localized
wear region.

I4,2
I
I

i
I

I
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ax

tmin

Figure 4-2
Example of Band Method

The initial thickness of each band is assumed to be the larger of the nominal thickness
or the maximum thickness found in the band (tmax). The band wear is the initial

thickness minus the minimum thickness found in the band (tr-ain).

For each band: tinit = larger of tnom or tmax

Wear = tinit - tmin

The component maximum wear is the largest of the individual band wear values. The
component initial thickness is then the initial thickness from the band of maximum
wear. The use of the nominal wall thickness in the above calculations addresses the
possibility that an entire band may have thinned uniformly, which may have caused
most or all of the thickness to be under the nominal wall thickness.

A variation of the Band Method is the Strip Method. The Strip Method applies the same
methodology to determine wear but utilizes longitudinal strips instead of
circumferential bands in evaluating the maximum difference in thickness.

Both the band and the strip method are based on the assumption of a uniform initial
thickness of the band of strip (e.g., no manufacturing variation). Any such variation is
reflected in the calculated wear. An appropriate method should thus be used to
determine the measured wear of components suspected to have manufacturing
variations (e.g., elbows). Further information is contained in reference 9.
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Area Method

The Area Method is a combination of the Band and Strip methods in which a local
rectangular region, identified as the wear region, is evaluated for wear. It is based on
the assumption that the entire wear area, and a thickness representative of the initial
thickness, is encompassed within the rectangular region. More than one area can be
defined for a given component. The initial thickness of each area is assumed to be a
larger of the nominal thickness or the maximum thickness found in the area. The area
wear is the initial thickness minus the minimum thickness found in the area. An
example of the Area Method is shown in Figure 4-3.

I
I
I
I
U

A, 1

A, 6

B, 2 E, 2

B, 5 E, 5

G, I U[
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I
U
I
I
I
I
I

G, 6

Figure 4-3
Example of Area Method

For each area: tinit = larger of tnom or tmax

Wear = tinit- tmin

The component maximum wear is the largest of the individual area wear values. The
component initial thickness is then the initial thickness from the area of maximum
wear. The use of nominal wall thickness in the above calculations addresses the
possibility that an entire area may have thinned uniformly, which may have caused
most or all of the thickness to be under the nominal wall thickness.
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Moving Blanket Method

The Moving Blanket Method is a refinement of the Area Method. It automates the
process of identifying the region of maximum wear and attempts to minimize the effect
of measurement errors. The Moving Blanket Method was developed byreviewing
extensive amounts of component data to identify a method that would provide realistic,
yet somewhat conservative estimates of initial thickness and wear. The method that
was developed consists of placing a predetermined wear area or "blanket" of certain
dimensions over the grid data. See Figure 4-4. The data that is within each blanket is
evaluated to estimate both the initial thickness and the wear. The blanket is then moved
to another location on the component and the process is repeated. The process
continues until all possible locations on the component have been covered.

Initial Blanket Location maximum Wear Blanket bocation

__ _ - G, 1

Priviaey ~ ~ ;

Move o 'BA

4 ~ D, 4LII
A. 6 a. 6

A, 6 01 6

Secondary Moe

Figure 4-4
Example of Moving Blanket Method

Point-to-Point Method

The Point-to-Point Method can be used when data taken at the same grid locations
exists from two or more outages (or baseline data plus data from one or more outages).
In such a case, it is possible to obtain a difference in thickness readings at each of the
grid locations. In summary, the wear at each grid location is the thickness taken at the
earlier inspection minus the thickness taken at the later inspection. The largest of the
grid wear values is the component maximum wear between the two outages. The
Point-to-Point Method does not estimate the initial component thickness.

Summary

It is the responsibility of the owner to select the evaluation method for each set of UT
data. Further information on each of these methods, along* with guidance for evaluating
various types of components including counterbore areas, is provided in the modeling
guidelines of reference 9.
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4.7 Evaluating Worn Components !

4.7.1 Acceptable Wall Thickness I
A component can be considered suitable for continued service if the predicted wall
thickness, tp, at the time of the next inspection is greater than or equal to the minimum

acceptable wall thickness, taccpt" I

tp .taccpt

where, .1.
t = Predicted remaining wall thickness at a given location on

the component

taccpt. = Minimum acceptable wall thickness at location of tp *1
Note that tp can be rewritten in terms of the current thickness, tc, as: u

tp = tc - "predicted wear"

or 1

tp =tc- (RxTxSF)

where,

tc Current wall thickness at location of tp

R = FAC wear rate at location of tp

T = Time until next inspection !

SF = Safety Factor

The wear rate and the amount of wear varies throughout a component. However, it is I
recommended that the component maximum wear rate be assumed to occur
throughout The wear rate the component, giving a predicted future thickness profile as
shown in Figure 4-5. Note that this approach is conservative, as the amount of wear is
overstated at all locations other than the point'of maximum wear. See Subsection 4.7.2
for a method to determine the component maximum wear rate. An acceptable•approach
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to determine the future thickness profile would be to use the local wear rate from the
band or area under consideration, combined with engineering judgement and a higher
factor of safety than if a uniform wear rate is assumed to occur.

Exterior Surface

Predicted
Current Thickness
Thickness Profile

Predicted wear Current Interior Surface

Figure 4-5
Predicted Thickness Profile

For susceptible components that have not been inspected, the predicted thickness
should be used to calculate the lifetime of the component. The component nominal wall
thickness should be utilized as the initial thickness unless another value can be
justified.

A reasonable safety factor should be applied to the predicted wear rates to account for
inaccuracies in the FAC wear rate calculations. This can also provide a mechanism by
which the analyst may apply engineering judgment in setting the interval for
reinspection. As the plant program matures and several outages of good inspection
data are collected, the safety factor can be changed based on the use of actual inspection
data.

The minimum acceptable wall thickness for each component should be calculated. For
ASME Class 1, 2 and 3 pipe, component acceptance criteria are typically based on the
ASME Boiler and Pressure Vessel construction code of record for the plant (reference
13), or using Code Case N-597t 2 (reference 15), which is based on EPRI report NP-5911
(reference 16). For ANSI B31.1 (reference 14) pipe, component acceptance criteria are
typically based on the construction code of record for the plant or from guidance
provided by industry standards such as Code Case N-597.

It is recommended that the calculation of taccpt be performed by an engineer with

experience in piping stress analysis.

12 Use of Code Case N-597 may require review and approval by the enforcement and regulatory authorities.
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4.7.2 Maximum Wear Rate I

The Predictive Plant Model should be used to predict the future maximum wear rate
for every component analyzed, whether inspected or not. For those components that

have been inspected, two methods have been used to determine the wear rate directly.

from the inspection data.

With the first method, the component maximum wear is divided by the period of
service to obtain the average wear rate over the component lifetime. This past rate is i
then assumed to continue into the future. However, this method may cause several
potential inaccuracies:

1. If baseline thickness data is not available, the initial thickness is unknown. Thus the
estimated wear may be considerably higher or lower than the actual wear. This
effect is smoothed out in CHECWORKSTM, by using several components with a
statistically calculated line correction factor.

2. This method assumes that operating conditions that affect FAC wear rate, (e.g., I
water chemistry, plant power level) have not changed since plant startup. If changes
did occur, the current wear rate could be considerably different than the average
wear rate.

.3. The method cannot accommodate potential future changes in operating conditions. I
Figure 476 shows the potential for error when using an average wear rate based on
inspection data and changing operating conditions for determining component

Ilifetimes.

I

I
I

I
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Figure 4-6
Potential for Error When Using Average Wear Rate Based on Inspection Data

A second method can be utilized if data from more than one inspection is available. The
measured thickness at the point of maximum wear from the current outage is
subtracted from the value measured at the previous outage. This difference is then
divided by the time interval to obtain the average wear rate. This method is known as
the point-to-point method. It has the advantage of being mechanical-the maximum
wear is simply the maximum difference between two sets of readings at the same
location. Note that the user does not have to estimate initial thickness of the component
in order to calculate the measured wear. The difficulties in using the point-to-point
method occur in cases where the wear between the outages is small. Two large
numbers (wall thickness) are subtracted to obtain a small number (wear since previous
outage) and then divided by another relatively small number (interval between
outages) to determine the wear rate. UT measurement inaccuracies could cause
significant calculation error with this method. This is illustrated in Figure 4-7.
However, in most cases where inspection data from several inspection outages is
available, the point-to-point method will provide more accurate determinations of wear
than other methods.
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Figure 4-7
Danger Of Using Wear Rate Based On Inspection Data From Two Inspections

If CHECWORKSTM, is used, it is recommended that until data from several inspections
are available, the CHECWORKSTM predicted "current" wear rate be used.
CHECWORKS TM takes into account past and planned future operational changes and
smoothes out some of the temporal variations of the input parameters. If the analyst
chooses to use wear rates calculated from inspection data, they should first be
compared with the predicted values. Note that the tcrit used for each component is

defined on a global basis. Thus, tcrit of a given component may be different from the

actual component-specific taccpt value calculated by an experienced pipe stress analyst.

4.7.3 Remaining Service Life

It is recommended to determine the remaining FAC service life of each component,

where,

Tlife = remaining service life

I
I
'I
I
I
I
1
I
I
I
U
I
I
I
I
I
U
I
U

current thickness - minimum acceptable thickness
Tlife

(eq. 4-1)
current wear rate x safety factor

tc - taccpt
Tlife- RxSF
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For those components that have been inspected, it is recommended that actual
measured values be used for tc. For components not inspected, tc can be predicted,

utilizing predicted wear rates,

tc tinit:- "predicted wear"

- tinit - (T x R x SF)

where,

T = component service time to date

R = average wear rate over time T

SF = safety factor

If the predicted remaining service life is shorter than the amount of time until the next
inspection, there are three options for disposition of the component:

1. Shorten the inspection interval.

2. Perform a detailed stress analysis to obtain a more accurate value of the acceptable
thickness.

3. Repair or replace the component.

4.8 Repairing and Replacing Components

The following items should be considered in making replacement decisions:

* The cost and availability of replacement fittings.

The need for skills and procedures to weld alloy steels and clad material to carbon
steel.

The pre-and post-weld heat treatments generally required for welding chrome-moly
fittings13. This heat treatment may affect the outage schedule.

• The piping stress analysis required if a large portion of a carbon steel line is
replaced with stainless steel.

13 Some organizations have developed justification and procedures to exempt chrome moly welds of one-half inch

and less thickness from pre- and post-weld heat treatments.
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The feasibility of replacing the entire system with a more wear-resistant material. I
If repair is decided upon, the weld buildup technique is commonly used for the
temporary repair of balance of plant piping. Weld repairs on ASME class piping must n
be performed in accordance with Section XI (reference 10) requirements.
Supplementary rules for exterior weld repair are found in ASME Code Cases N-561-1 B
and N562-1 (references 21 and 22, respectively). However, interior weld buildup is
generally preferred to exterior buildup for the following reasons:

* Interior weld repair results in a smoother internal surface. Conversely, use of I
exterior buildup and leaving the interior surface irregular, will tend to increase
turbulence and accelerate the wear rate. I

" By using interior weld repair, the resulting, smoother internal surface reduces the
difficulty of making future UT inspections. i

" An exterior weld buildup tends to result in a more complex state of stress.

" Exterior weld buildup has not been accepted by the NRC for the long-term repair of
safety-grade piping.

However, interior weld build up is often limited by accessibility. I
Temporary clamping devices are often used to make temporary repairs to balance of 3
plant piping. Repairs to ASME class piping must be performed in accordance with
Section XI (reference 10) and NRC requirements. u
If repair or replacement of a component is necessary, it is recommended that the plant
owner develop a strategy (e.g., replacement with a more resistant alloy) so that the wear
process does not continue. A discussion of long-term options to reduce wear rates is l
provided in Section 5.0. The use of FAC resistant material, especially when done on a
line or spool piece basis, provides the following benefits:•

" Assures that FAC is eliminated in this portion of the system,

" Eliminates the need for future inspections in those portions of the line, and i
" Reduces iron transport to the steam generators or reactor vessel, as a disruptive

deposition on flow measurement nozzles, and to extend the life of demineralizer I
resin beds.

However, there are cases in which use of like-for-like (i.e., non FAC resistant) material i
is appropriate. These cases include:

4
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The plant is now using a significantly better water chemistry or the line will
experience less damaging operating conditions (e.g., a higher steam quality) such
that the replacement is projected to last the remaining life of the plant.

* Procurement of a resistant material would delay plant restart. In this case,
consideration should be given to upgrading the replacement with a resistant
material at the next outage.

" The remaining life of the plant, including potential life extension, is such that a like-
for-like replacement will perform satisfactorily.

" Life cycle costs and risk considerations associated with like-for-like replacement,
including associated inspection costs, do not support change to FAC resistant
material.
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5 1
DEVELOPMENT OF A LONG-TERM STRATEGY

5.1 Need For A Long-Term Strategy

Development of a long-term strategy is recommended. The strategy should focus on I
reducing the plant FAC susceptibility. Optimizing the inspection planning process is
important, but reduction of FAC wear rates is needed if both the number of inspections
and the probability of failure are to be reduced. (See Figure 5-1.)

One mitigating approach that is sometimes used is to replace only those fittings that
have experienced significant wear. This approach is satisfactory if the wear is very U
localized. This is the case in which the wear is concentrated downstream of a flow
control valve or an orifice. In most cases, though, the wear is widespread throughout a i
given system. Since flow conditions and water chemistry in a given line tend to be the
same, it is only a matter of time until upstream or downstream fittings will also need to
be replaced. This fitting-by-fitting replacement approach is less expensive in the short I
term, but is generally not cost effective over the long term. Plants using this selected
replacement technique have also experienced unexpected failures in components
scheduled for future replacement.

ii
I
I

i
I
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Figure 5-1
Expected Trends for Inspections Over a Plant's Life

It is recommended that in order to achieve the long-term goals of reduced cost and
increased safety, a strategy of a systematic reduction of FAC rates be adopted. Three
options are available to reduce FAC wear rates. These are:

1. Improvements in materials.

2. Improvements in water chemistry.

3. Local design changes.

Material improvements can reduce the wear rate to effectively zero. Depending on the
location in the system, changes to PWR water chemistry can reduce the wear rate by up
to a factor of ten. For BWR's, increases to condensate oxygen can significantly reduce
FAC in the feed train. Design changes will result in improvements in specific areas.
These three options are discussed in detail in reference 23 and summarized below.

5.2 FAC Resistant Materials

It has been widely demonstrated that materials containing chromium are resistant to
FAC damage (reference 23). Lesser improvements come from molybdenum and copper.
Replacing carbon steel piping with chrome-moly alloy (SA335, Grade P11 or P22) or
stainless steel (normally a 304 alloy) should alleviate FAC damage for the life of the
plant. The benefit can also be achieved by coating the piping surface with a high-alloy
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layer (flame spraying or weld overlay) or using a clad pipe with a high-chrome or I
stainless steel inner layer surrounded by a carbon steel outer layer.

Table 5-1 presents the degree of improvement associated with common piping alloys as
predicted by CHECWORKSTM which is based on the data of Ducreux (reference 17).
Other studies have found that the Ducreaux' data may underestimate the effects of.
chrome on FAC, particularly trace amounts of chrome. Work is continuing in this area.
However, all data has shown that FAC can be effectively eliminated through material
improvement. I

l
Table 5-1
Performance of Common FAC-Resistant Alloys

Nominal Composition Ratecarbon/Ratealloy
Material (Chrome & Moly only)

P11 1.25% Cr, 0.50% Mo 34

P22 2.25% Cr, 1.000/%-Mo 65 I
304 18% Cr >250 i'

Material changes can be used to replace an entire system or to repair an especially
troublesome area. However, material replacement may not reduce the wear rate if the
damage is caused by a mechanism other than FAC. This is the case, for instance, if theI
damage is caused by cavitation or liquid impingement.

5.3 Water Chemistry

Changes in plant water chemistry can reduce the rate of FAC damage. Increasing the 3
pH at operating temperature (the hot pH) for a PWR or increasing the amount of
dissolved oxygen for a BWR can reduce the rate of FAC damage significantly.
Chemistry changes are attractive as they can reduce the damage rate globally, help I
reduce rates of iron transport and the resulting steam generator sludge, and extend the
life of the demineralizers. I
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5.3.1 PWR Plants

5.3.1.1 Effect of pH and Amines on FAC

For PWRs, one way of achieving a higher pH at temperature is by increasing the cold
(control) pH. Figure 5-2 presents a summary of the effects of changing the cold pH on
FAC wear rate over a range of temperature for a typical single-phase line. As can be
seen, increasing the pH reduces the FAC wear rate significantly.

Chexal-Horowitz Flow Accelerated Corrosion Model
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0.060
- 8.7 at 77* F

- 0- -- 8.9 at77*F
.... 0... 9.1 at 77° F

_--o .....- 9.4 at 77" F
"' 0.040
0

S0.030 -D.0=D 4'
'Oxygen = 7ppb

-•0.020 V = 20 ft/see

Cr = Mo = Cu= 0.03%m 0.0 0 ..- ,.. ,,. .. . ., . ,.90* elbow

0. 000
100 150 200 250 300 350 400 450 500

Tern perature.(" F)

Figure 5-2
Impact of Change in pH Level on FAC (As Predicted by CHECWORKS*)

Another way of achieving a higher pH at temperature is by changing the pH control
amine. This is mostly related to the tendency of amines to partition in two-phase flow
conditions. Volatile amines such as ammonia tend to favor the vapor phase and tend
not to provide much protection to two-phase lines. Less volatile amines such as
morpholine and ethanolamine (ETA) are more effective in two-phase conditions. The
selection of optimum water chemistry for PWR plants is a complex decision influenced
by presence or absence of copper in the system (e.g., in condenser or feedwater heater
tubes), the type and capacity of the condensate polishers or demineralizers, concerns
about organic acids produced by the decomposition of certain amines, and the
condition of the steam generators. Considerations for selecting optimum. chemistry for
PWR plants is provided in the EPRI PWR Secondary Water Chemistry Guidelines
(reference 18). A comparison of typical FAC wear rates at strategic locations around the
secondary system is provided in Figure 5-3. Note that the comparisons shown in
Figures 5-2 and 5-3 reflect a specific plant configuration and set of operating conditions,
and will be different for other configurations and conditions.

5-4



EPRI Licensed Material

Development of a Long-Term Strategy
I
!
{t

£
1.20

1.00

0.60

0.20

0.00

Heater I? Heater MS Drain Reheater HP I?

Drain Drain Drain Extraction Extraction

Lines

Figure 5-3
Amine Comparison - Typical Conditions at the Same Cold pH

5.3.1.2 Effect of Hydrazine on FAC

Historically, PWR plants located in the UnitedStates operated at about 20 ppb of
hydrazine as measured in the condensate system. This concentration was implicit in the
FAC predictive model included in the CHEC, CHECMATE, and earlier versions of the
CHECWORKS code (through Version L.OE). In an effort to create more reducing
conditions in the steam generators, and decrease the susceptibility of the tubes to stress
corrosion cracking, many PWR plants have recently increased the concentration of
hydrazine. Subsequent laboratory testing found that varying the hydrazine
concentration does have an effect on FAC-this has also been confirmed by analysis of
plant data.

Below about 150 ppb, a lower hydrazine concentration will.decrease the rate of FAC.
Above about 150 ppb, the rate of FAC decreases somewhat with an increasing
hydrazine concentration. See Figure 5-4. It should be noted that this dependency is the
local concentration, which can be quite different from that injected (due to
decomposition to ammonia and partitioning wherever flow divides or joins,
particularly in two-phase locations).
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Figure 5-4
Relationship Between FAC and Hydrazine

FAC can generally be reduced by decreasing the overall quantity of hydrazine injected
to the condensate system. However, this reduction must be done while maintaining
sufficient reducing conditions in the steam generators to protect the tubes against stress
corrosion cracking.

Another option to reduce FAC in the condensate and feedwater systems, while
maintaining reducing conditions in the steam generators, is to move the hydrazine
injection point to as close as practical to the steam generators. This will reduce the
hydrazine concentration upstream of the injection point to only that amount returned
by the heater drains and that which is passed through the condensate polishers14.

5.3.2 BWR Plants

For a BWR, there are two separate issues. These are the levels of oxygen in the
feedwater and the levels of oxygen in the steam portions of the steam cycle. The
amount of oxygen in the condensate and feedwater systems is primarily determined by
the in-leakage of air into the condenser. If the level is too'low'5 , it can be supplemented
by direct injection of oxygen into the condensate. A comparison of typical feedwater
wear rates as a function of oxygen concentration is provided in Table 5-2.

14 For a plant with full flow polishers and forward pumped heater drains, moving the hydrazine injection point

next to the steam generators will nearly eliminate hydrazine in the condensate system and reduce it by about 2/3 in
the feedwater system.
15 The EPRI BWR Water Chemistry Guidelines (reference 19) specify a feedwater oxygen level of between 15 and
200 ppb. From the perspective of FAC, operating at the middle to high end of this range is more desirable.
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Table 5-2 1
Effect of Oxygen on Typical Feedwater Wear Rates

Feedwater Oxygen (ODb) Relative Wear Rate
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For the steam part of the system (extraction and drains) the oxygen level is determined
by radiolysis which is occurring in the reactor core and by venting of the moisture
separator/reheater and the feedwater heaters. For plants with normal water chemistry
(NWC), the steam line oxygen is typically 18 ppm. For plants with hydrogen water
chemistry (HWC)16 , the steam line concentration will vary from about 3 to 12 ppm
depending on the amount of hydrogen injected. It is normally not possible to control
the oxygen levels in the steam part of the system as this level is a function of the
neutron and gamma levels within the reactor core. However, if excessive venting of the
moisture separator reheaters or feedwater heaters is occuring, than FAC can be reduced
in the downstream piping and equipment by reducing the vent rates. The effects of
varying steam line oxygen concentration on a typical BWR plant are shown in Figure 5-
5. However, it should be noted that these results are for a specific.plant and will vary
for other plant designs.
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Figure 5-5
Effects of BWR Steam Line Oxygen Concentration

16 Hydrogen Water Chemistry (HWC) is used to combat intergranular stress corrosion cracking (IGSCC) in the

vessel and in the recirculation piping.
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5.4 System Design Changes

In general, design changes result in only small reductions to the rate of FAC damage.
For example, changing the diameter of a piping system from 12 to 14 inches will only
reduce the FAC rate by about 20%. There are instances, however, where design changes
can be effective:

Increasing the pipe diameter to reduce the velocity in control valve stations. Valve
stations are typically designed to accommodate the flow capacity of control valves.
This typically results in a reduced diameter of about 60% of the line size and a
consequent increase in the fluid velocity. This locally increased velocity has often
caused damage downstream of the valve. Redesigning the valve station to reduce
the local velocity and turbulence can greatly reduce the rate of FAC damage.

In wet steam lines, the FAC wear rates can be reduced by reducing the local
moisture content. This can be achieved by improving the -efficiency of the existing
moisture separator design or by installing additional moisture separation
equipment. This will reduce the number of water droplets that impinge upon the
downstream components. This method has been widely used in France and has
proven to be effective in reducing the FAC damage in such components as cross-
under lines and feedwater heater shells.

5.5 Summary

As can be seen from the above discussion, improved water chemistry in combination
with highly resistant materials can help mitigate FAC. Utilities should evaluate these
options carefully from a technical as well as a financial standpoint and make a
determined effort to mitigate FAC.
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A
RECOM MENDATIONS FOR AN EFFECTIVE FAC

PROGRAM FOR SMALL BORE PIPING

Al1.0 Introduction

Many of the recommendations for large bore piping can be applied to small bore.I
However, there are significant differences which must be addressed. For example,
analysis of small bore piping typically is not feasible nor practical. Determination of
local operating conditions necessary for analysis may prove difficult to obtain or areI
not consistent, especially in vent lines and downstream of steam traps and leaking,
normally closed valves. Also, the lack of knowledge of the actual fit-up gap between a
pipe and associated socket-welded fittings is common in small bore piping and limitsI
the applicability of analytical methods and wear trending. In addition, failures in small
bore piping are in general of less consequence than large bore piping.

This Appendix provides recommendations for an effective FAG program for small bore
piping which takes these differences into account. An illustration of the program is

provided in Figure A-i. For purpose of FAG evaluation, small bore piping is defined as
piping with a nominal diameter of two inches or less.

A2.0 Identifying Susceptible Systems

The first task in the recommended program is to identify all small bore piping lines3
which are susceptible to FAG. This task should be done along with the large bore
piping, utilizing the recommendations of Subsection 4.2. Care should be taken to
include lines supplied with equipment, as often they are not included in line lists. Also,I
in applying exclusion criteria, consideration should be given to the fact that operating
conditions and maintenance are typically less certain in small bore systems.3

A3.0 Evaluating Susceptible Systems for Consequence of Failureg

It is recommended that the small bore program take into account the level of
consequence of failure in systems under evaluation. Considerable savings can result

without compromising safety or system availability.
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Each of the small bore lines identified in A2.0 as susceptible should be evaluated based
on the consequence of a failure in the line, and identified as Category I or Category 2.
An acceptable'alternative would be to designate all lines as Category 1.

Category 2 lines are those in which it can be demonstrated that a failure would be of
minimal consequence. Lines can be demonstrated to be Category 2 if they meet all of
the following:

1. The line is not part of a safety-related system.,-

2. A failure would not cause a reactor shutdown or measurable loss of power (i.e., a
major train shutdown), either by automatic trip.or operator action.

3. A failure can be readily isolated or controlled (i.e., repaired on-line) in time to
prevent reactor or major train shutdown.

4. A failure would not likely result in personnel injury. The likely injury to personnel
can be taken as a function of the line's accessibility and operating temperature.
Piping in inaccessible or infrequently accessed areas can be considered unlikely to
cause injury upon failure.

Plant owners who have conducted consequent of failure evaluations have reported that
a significant number of susceptible small bore lines can be designated as Category 2.

Category 1 lines are the remaining susceptible piping in which, by definition, a failure
is potentially greater than of minimal consequence, thus need further consideration.

This prioritization evaluation should be documented in a report, and periodically
reviewed for impact of changes to plant design and operating conditions, related plant
experience, and related industry experience. The report should include a discussion of
the evaluation, identification of the susceptible small bore piping with identification of
the Category 1 or 2, and the basis for that categorization.

A4.0 Scheduling Inspections

A4.1 Category 1 Piping

Category 1 susceptible piping should be inspected. Locations should be selected for
initial inspections, the inspections performed, inspection results evaluated, and
disposition made as recommended in A5.0 through A8.0 below.

Due to the large volume of small bore piping in a power plant, initial inspections will
need to be scheduled over multiple outage periods. The timing of these inspections is
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the responsibility of the plant owner. However, that timing should as a minimum i
consider relative level of susceptibility and the most susceptible lines inspected earlyin
the program. The evaluation of A4.2 below can serve as a basis for prioritizing
inspection timing.

A4.2 Prioritizing Category 1 Piping Based On Level of Susceptibility 3
A FAC susceptibility evaluation may be conducted of Category 1 lines and utilized to
assist prioritizing inspection scheduling. It is recognized that it is not possible to predict I
levels of wear rate in most small bore piping with any accuracy. However, experience
has shown that it is possible in most situations to categorize lines on a relative basis as
potentially highly susceptible, moderately susceptible, or minimally susceptible.

Such an evaluation should consider all design and operating conditions which effect
FAC. It is recognized that operating conditlons for much of the small bore piping may I
be difficult to determine, and considerable engineering judgment and conservatism
may be required. 5
This FAC susceptibility level evaluation should be documented in a report. The report
should include a description of the evaluation, the assignment of level of susceptibility
for all Category 1 piping, and the basis for that assignment. U

A4.3 Category 2 Piping

.Any further FAC program activities for Category 2 lines may be specified by the plant
Owner. Category 2 lines need not be scheduled for inspection due to the minimum I
consequence from a failure.

A5.0 Selecting Components for Initial Inspection i

A5.1 Grouping Piping Lines Into Sub-Systems I
Category 1 piping lines should be grouped into sub-systems With similar flow and
operating conditions, such that the sample inspection locations selected will represent
the components in that sub-system. As flow and operating conditions in small bore
systems are typically not well defined, the boundaries of these sub-systems should be
smaller than would be defined for with more rigorous analysis, such as in a
CHECWORKS' run.

A
I
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A5.2 Selecting Components For Inspection

Locations should be selected for initial inspection with the: objective of identifying a
sufficient number, and the appropriate locations, to confirm system susceptibility and
to establish the level of wear present. Locations should be selected for each sub-system
as follows:

1. An inspection sample of components should be selected to represent the potentially
high wear locations in the sub-system. Variables influencing FAC should be
considered in the selection. As sub-systems by definition bound piping areas with
similar operating conditions, of particular importance are components with high
flow velocity and turbulence (i.e., variation in component geometry). As flow and
operating conditions for these sub-systems will typically not be well defined,
engineering judgment by FAC experienced'engineers should be utilized to insure
the sample is sufficient. The sample size selected should take into consideration the
level of susceptibility as determined in the evaluations of Subsection A4.2 above.

2. Special consideration should be given to including components, along with piping
downstream of those components, which are known within the industry to be
particularly susceptible, including:

* Control valves

• Component inlet and discharge nozzles

" Orifices

* Steam traps

" Reducing couplings

* Unusual geometry configurations

As with large bore piping, inspections of joints and piping downstream can be
utilized as evidence of the state of wear in thick components such as valves and
orifices.

3. Consideration should also be given to components, and sections of piping, that have
any historical wear, or where similar areas in parallel trains or sister plants have
historical wear, or if industry experience has demonstrated potential susceptibility.

4. Where small bore piping sub-systems tie into headers that are of larger diameter
piping (i.e., drain headers), consideration should be given to. extending inspections
into the attached portions of those systems as part of the. small bore program.
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A6.0 Performing Inspections I

A6.1 Radiography Techniques (RT)

Radiography is recommended for establishing whether or not significant wear is
present, including those small diameter piping and socket-weld fittings where UT
techniques are impractical. Radiography can be especially beneficial for conducting
inspections on line. g
A6.2 Ultrasonic Techniques (UT)

In many situations radiography techniques are not practical. UT is also an acceptable
method for inspection of small bore components. In addition, UT can be used for
measuring remaining wall thickness and thus establishing level of wear. Acceptable I
approaches for UT inspection include.the following:

1. Gridding or, scanning the downstream piping and expanding to the component if
substantial wear is found.

2. Gridding the component and recording the readings. 3
3. Scanning the component and recording the minimum measured on the entire

component or in quadrants. I
Caution should be taken when utilizing UT on socket-welded connections. It is difficult
to measure wall thickness close to the toe of the connection weld, where experience has
shown significant wear can occur due to gaps caused by pipe to socket mismatch.

A 6.3 Thermography I
Thermography is a tool that can enhance the identification of potential problem areas in
small bore piping. If available, thermography data should be examined to identify any

leaking valves or steam traps that could accelerate FAC damage in downstream piping
components.

A7.0 Evaluating Inspection Results I

Trying to establish future wear rates is not recommended for small bore piping with
socket-welded fittings, or in subsystems where design and operating conditions are not
sufficiently defined. Predicted wear rates in systems without known and constant
operating conditions, whether calculated (such as with CHECWORKSTM) or trended
from inspection data, are not considered reliable for any significant length of time. 1
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Consequently, decisions on disposition of small bore piping needs to be made each
inspection outage based on the results of inspections during that outage.

Inspection results from the initial inspection of a given sub-system should be evaluated
to establish the level of FAC wear present in the components inspected. If little or no
wear can be found, the sub-system can be classified as Low Wear. If significant wear is
established, the sub-system should be classified as potentially High Wear.

Recommendations for disposition of the subsystem are given in A8.0 below based on
their level of wear classification. Inspection data and evaluation results should be
documented and maintained.

A8.0 Disposition of Sub-Systems

A8.1 Low Wear Sub-Systems

Sub-systems in which only low wear is found in the components inspected can be
considered acceptable for continued service.

A representative number of the highest ranked components should be re-inspected
during the inspection outage following the initial inspection of that subsystem to
confirm the level of wear.

If the level of wear is confirmed during the repeat inspection to be low or none, future
monitoring can be limited to a minimum level to help ensure any changes in the FAC
rate are not missed. The number of components to inspect, and the timing of those
inspections, should be consistent with the size of the sub-system, its level of
susceptibility, knowledge of the operating conditions present (i.e., systems where
operating conditions may have changed, or for which maintenance is unknown, may
need to be watched more closely), and related industry and plant experience with that
and comparable sub-systems.

If significant wear is discovered during any re-inspection, the sub-system should be
reclassified as High Wear and re-evaluated accordingly.

A8.2 High Wear Sub-Systems

Sub-systems in which the components inspected are classified as high wear should be
addressed as soon as practical. It is recommended that high wear sub-systems be
replaced with FAC resistant material before the sub-system is returned to service. Once
that is accomplished, the subsystem can be removed from the further consideration in
the FAC program.
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If replacement of the sub-system with FAC resistant material is not practical prior to !
return to service, inspections should be expanded and selected repairs/replacements
made as follows: I
1. For sections of piping with butt-welded joints, expand the inspections to include

components in the vicinity of those inspected components showing significant wear,
and in similar locations in sister trains. If significant wear is found in the expanded
inspections, the expansion process should be continued to define the limits of the
components with significant wear. 3

2. For sections of piping with socket-welded joints, expand the inspections to include
other socket welded locations. 3

3. Before the sub-system is returned to service, repair or replace components for which
the inspections show significant wear, or justify adequacy until the next plant
refueling outage. Guidance for repair and replacement is provided in Subsection
4.8.

4. Repeat the above steps in this Subsection A8.2 in each following refueling outage I
until replacement with FAC resistant material can be accomplished.

A9.0 Long Term Strategy

The recommendations of Section 5.0 in most cases apply to small bore as well as large i
bore piping. It is -recommended that special consideration be given to replacement of
susceptible small bore piping with FAC resistant material. Plant owners have reported
that replacement can be significantly more economical that conducting evaluations and
performing inspections of such systems.

I
I
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I
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1.0 PURPOSE, SCOPE, AND DISCUSSION

1.1. Purpose

The purpose of the Vermont Yankee Piping Flow Accelerated Corrosion (FAC) Inspection
Program is -to provide a systematic approach to ensure thatFAC does not lead to degradation of
plant piping systems and feedwater heaters. This PrograýmProcedure controls the engineering
and inspection activities performed to predict, detect, monitor, and evaluate! wall thinning due to
FAC at the Vermont Yankee Nuclear Power Station.

1.2. Scope

The scope of this program is limited to evaluation and inspection of plant piping systems and
feedwater heater shells that could be susceptible to FAC.

FAC is known to occur in piping systems constructed•of carbon or low'-alloy steels, which carry
water or wet steam. All plant piping systems have been screened for susceptibility to damage
from FAC. A separate document titled "FAC Susceptible Piping Identification" has been
developed to identify, on a line by line basis, the piping which is susceptible to damage from
FAC. This document is maintained by the Piping FAC Inspection Program coordinator and is
updated as required to reflect changes in plant operation and configuration.

There is no finite scope of piping components to be scheduled for inspection on a periodic basis.
Each refueling outage inspection efforts will be optimized to focus on piping components which
have been identified as wearing, or potentially wearing due to FAC. The components selected
for inspection each refueling outage are identified using:

* Results of ultrasonic thickness (UT) inspections from previous refueling outages.

*Results of the C-ECWORKS predictive software, which incorporates actual inspection data.

* Operating conditions at VY, which may indicate FAC damage is occurring,

* Operating experience and events from other plants.

'Carbon steel feedwater heater shells have experienced thinning and through wall leaks due to
¢K. FAC. Vermont Yankee has replaced all low pressure feedwater heaters with new heaters

constructed of materials resistant to FAG. The four remaining high pressure feedwater heaterIshells are carbon steel. Long term monitoring of shell thickness for plant feedwater heaters is
included in the scope of this program.

1.3. Discussion

Following the December 1986 Surry pipe rupture the industry has worked steadily to develop
and implement monitoring programs to prevent the rupture of high energy piping due to single
phase erosion-corrosion (FAC). In March 1987 INFO issued Significant Operating Experience
Report (SOER) 87-3 which recommended that a continuing program be established at all U.S.
nuclear power plants including analyses to predict wear rates and to plan and schedule periodic
inspections. USNRC Generic Letter GL 89-08, requires all holders of operating licenses to
provide assurances that a systematic program has been implemented to ensure that Flow
Accelerated Corrosion does not lead to degradation of plant piping systems.,

This Program Procedure (PP) controls engineering and inspection activities performed to assess
the susceptible plat pipingt This procedure defines the methods and criteria'used in the
evaluation and inspection.of plant piping components which are susceptible to wall thinning due
to FAC. The program isbased on current industry practice and the latest EPRI recommendations
(REF 5.4.8.).
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I
Long term monitoring of plant feedwater heater shell thickness is included in the scope of this program.
Previous heater inspection efforts were performed by Project Engineering and Design Engineering in U
conjunction with feedwater heater repair and replacement efforts. All six of the low pressure feedwater
heaters have been replaced with new heaters constructed of materials resistant to FAC. The four
re maining high pressure feedwater heater shells are carbon steel. Design criteria used in the f6edwater I
heater repair and replacement activities are included in the documentation for the corresponding design
change or work order which implemented the repair or replacement.

Overall health of the feedwater heaters is not only determined by the condition of the shell and nozzles,
but is also dependent on the condition of the heater internals: tubes, tube support plates, impingement
plates, tie rods, drain cooler end plates, etc. Evaluation of the overall component health is the
responsibility of the Maintenance Department Shell and nozzle inspections of feedwater heaters will be
coordinated through the responsible System Engineer and the Maintenance Support Department. UT
inspections of the heater shells will be performed in conjunction with internal visual inspections and eddy
current testing of the heater tubes under Preventive Maintenance (PM) work orders. 3
Elements of the program controlled by this'procedure are:*

Criteria for selection of piping systems and components susceptible to FAC and for maintenance of a I
"FAC Susceptible Piping Identification", which identifies all plant piping susceptible to FAC.

* Criteria for ongoing program maintenance including; benchmarking with current industry practice,
, evaluation of industry events, and participation in industry working groups. 3
• Criteria for use and control of the CHECWORKS predictive software used to evaluate piping, plan

inspections, track inspection results, wear rates, piping component data, and repair and/or replacement
history.

* Criteria for selection and scheduling of components to be inspected during refueling outages including
initial inspections, follow-on inspections, and scope expansion / reduction. I

* Criteria and procedures for evaluation of thinned piping components and, if required, for repair and
replacements. U

e Documentation requirements and criteria for maintenance and storage of inspection data.

NOTE

The program only addresses wall thinning due to FAC in pressure boundary
piping components and feedwater heater shells. Wear in other pressure vessels,
pumps, valves, and in-line items is not included. However, detected wear in
the attached piping may indicate wear in the component and should be
pursued. I

The primary purpose of performing UT inspections each outage is to locate piping components degraded
by FAC prior to the time that an immediate repair or replacement is required. This allows sufficient lead I
time for a planned replacement which will have a minimum impact on plant operation.

Given the costs of inspection and replacement of piping components, a long term approach for mitigating 3
the effects of FAC taken under this program will be towards reducing component wear rates. To
accomplish this, components found with significant wall loss due to FAC under this program, will be
preferably replaced with materials which are more resistant to FAC damage. 3
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2.0 DEFINITIONS

2.1. Flow Accelerated Corrosion (FAC): A corrosion process that causes thinning of steel piping exposed to
flowing water or wet steam. The rate of loss is dependent on several parameters, which include flow
regime, service life, water chemistryi piping material, piping geometry, and hydrodynamics.

2.2. Pro A set of activities that benefit from the existence of a formal, high level "Program Document."
Such documents are meant to provide for a common understanding of program depth, breath and
technical bases as well as the responsibilities of the program owner and those helping to implement the

c.. program. "Program Documents" are typically created to ensure regulatory requirements are satisfied.
They can also be used to lay out the technical bases and personnel responsibilities related to complex,
multi-departmental processes.

2.3. Program Owner. The individual responsible for maintaining the program, program documents, and
assuring proper execution of the program requirements. Each program shall have an individual assigned
as the program owner. The appropriate job title is determined by theresponsible Department Manager.
A summary of expectations for the program owner are contained in Appendix A of AP 0098 and shall be
referenced in all Program Procedures.

2.4. Single-Phase Flow: The flow in the piping system remains in the liquid phase at all design and operating
pressures and temperatures.

2.5. Two-Phase Flow: The flow in the piping system may vary from liquid to wet steam. This depends on the
operating pressures and temperatures and varies with the specific location in the piping system.

3.0 PRIMARY RESPONSIBILITIES

Implementation of the tasks performed under this program involve several plant departments. The
organization for personnel performing tasks under this program is shown in Figure 1.

3.1. The VY Design Engineering Mechanical IStructural (DE MIS) Department is responsible for the Piping
FAC Inspection Program. The DE MIS Lead Design Engineer (LDE) has responsibility for the overall
program management and administration and, for structural evaluation of thinned piping components.
3.1.1. Establishment and maintenance of criteria and procedures for evaluation of thinned wall piping

components.

3.1.2. Performing structural evaluations of thinned wall piping components.

3.2. The Vermont Yankee Piping FAC Inspection Program Coordinator (FACPC) works within the
Mechanical Structural (DEWMS) Department under the direction of the DE MIS LDE. The
responsibilities of the FAC Program Coordinator are:

3.2.1. Maintenance of the Vermont Yankee Piping FAC Inspection Program Procedure and supporting
documents to ensure that program meets commitments to GL 89-08 and the "Expectations of

32 Program Owners" as defined in Appendix A of AP 0098.

3.2.2. Continual assessment of FAC inspection program to insure program effectiveness.

3.2.3. Participation in relevant industry working groups, benchmarking with current industry practice,
evaluation of industry events; and implementation of revisions, changes, and process
improvements which result from the participation.'

3.2.4. Establishment and maintenance of criteria for selection of piping systems and components
susceptible to FAC and for maintenance of the "FAC Susceptible Piping Identification" document
which screens all current plant piping systems and identifies piping susceptible to FAC.

3.2.5. Establishment and maintenance of criteria for selection and scheduling of components to be
inspected during refueling outages including: initial inspections, follow-on inspections, and
scope expansion and/or reduction.,
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3.2.6. Establishment and maintenance of criteria for use and control of the CHECWORKS
predictive software used to evaluate piping, plan inspections, track inspection results,
wear rates, piping component data, and repair and/or replacement history.

3.2.7. Review of design change and maintenance documents as necessary to assess the impact
of the proposed tasks on the inspection program, and recommend action when
appropriate...

3.2.8. Ensure that all physical and operational changes or additions to plant piping systems are
incorporated into the program.

3.2.9. Analytical evaluation of plant piping systems for FAC using the EPRI CHECWORKS
codes as appropriate.

3.2.10. Pre-outage activities including:

* Development of inspection scope for each refueling outage.

" Perform/update analytical evaluations (CHECWORKS models),as required.

" .,Provide pre-inspection implementation support.

3.2.11. Outage activities inciuding:

• Providing engineering support for inspection implementation.

• Evaluation and disposition of all inspection results.

• Recommend changes to the planned inspection scope upon discovery of~unacceptable
conditions.

• Providing assistance as required in the development of repair/replacement options.

• Providing written summary of inspection results to ISIPC prior to plant startup. 3
* Ensure that cognizant departments and the Control Room are informed of

unacceptable conditions discovered during evaluation of inspection results and
facilitate completion of appropriate paperwork (ER's, WOR, IDR, etc.).

3.2.12. Post-outage activities including:

* Development of outage inspection report including trending analyses and long term
recommendations.

* Update/maintain the plant CHECWORKS models and maintain a history of all piping
inspections.

• Update/maintain "FAC Susceptible Piping Identification" document to reflect plant
changes as required.,

3.2.13. Keep DE M/S LDE informed on the progress of FAC related tasks. I
PP 7028 Original
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3.3. The Vermont Yankee In-Service Inspection Program Coordinator (ISIPC): works within the
System EngineeringDepartment under the direction of the Superintendent of System
Engineering. The responsibilities of the ISIPC include:

3.3.1. Provide for overall coordination with the Vermont Yankee In-Service Inspection Program
if inspection results on safety class piping indicate violations of the piping design code.

3.3.2. Coordination of pre-outage activities including:

Input to the development of outage schedules and budgets relative to FAC activities.

* Providing oversight of work order planning and coordination with ISI Program
resources.

Arrange on-site services as required.

3.3.3. Coordination of outage activities including:

* Ensure components scheduled for inspection are properly prepared and accessible.

• Performance of inspections.

* Post inspection restoration of components.

:*1. Repair/replacement effort of unacceptable components..

3.3.4. Interface with the cognizant departments, as needed to insure all safety related
repair/replacement ISI examination requirements are satisfied.

3.3.5. Ensure that required piping repairs and/or replacements are performed according to plant
procedures and repairs to safety class piping and components are performed in
accordance with ASME Section XI requirements. 7.

- 3.3.6. Ensure that cognizant departments and the Control Room are informed of unacceptable
conditions discovered during evaluation of inspection results and facilitate completion of
appropriate paperwork (ER's, WOR, IDR, etc. ).

3.3.7. Ensure that inspection records are temporarily stored per AP 6807 and permanently
stored per AP 6809 and available for the plant lifetime.

3.3.8. Keep the Superintendent of System Engineering informed on the progress of FAC related

tasks.

3.3.9. Provide technical advice on implementation and inspection aspects of the FAC program.

3.3.10. NDE procedure development and maintenance.
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3.4. Level III/ ISI Supervisor is a certified Level III UT examiner and works under the direction of

the ISIPC. The responsibilities of the Level MI/ [ISI Supervisor include:

3.4.1. Review of applicable NDE procedures used in pipe UT wall thickness measurements.

3.4.2. Ensuring that UTT inspectors are properly qualified and trained to the applicable
ifispection procedures.

3.4.3. Review of inspection results for compliance to the applicable procedures.

3.4.4. Resolution of anomalies found in inspection data.'

3.4.5. Recommendations for augmented or special NDE procedures or techniques as required.

3.4.6. Direct supervision of inspection personnel to ensure that the inspection personnel
accurately and efficiently execute the inspection plan, complete inspections, and
appropriately document inspection results.

3.4.7. Control of all inspection data during the refueling outage.

3.4.8. At the completion of inspections forwarding all inspection records to the ISIPC for
permanent storage per the requirements of Section 6.2

3.5. Non Destructive Examination (NDE) Personnel

3.5.1. Meet Applicable qualification Standards. Personnel performingiultrasonic inspections
shall be qualified to the requirements of NE 8043.

3.5.2. Perform assigned setup, calibrations, and examinations.

3.5.3. Documentation of results in accordance with approved procedures.

3.6. Plant Support Services

The Project Engineering Department is responsible for providing staging, lighting, insulation
removal, surface preparation of piping components, and for component restoration after
inspections are performed. Activities are controlled through the VY Work Order process in
accordance with plant procedures.
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4.0 PROCEDURE

4.1. Program Maintenance

TheFACPC shall maintain the Yankee Piping FAC Inspection.Program Procedure, PP 7028 and
supporting documents to ensure that program meets commitments to GL 89-08 by:

4.1.1. Continual reassessment of the piping FAC inspection program to insure program
effectiveness. A FAC Program Self Assessment shall be performed at least once per
operating cycle.

4.1.2. Participation in relevant industry working groups, benchrnarkiig with current industry
practice, evaluation of industry events; and implementation of revisions, changes, and
process improvements which result from the participation.' "

4.1.3. Adaptation of current or developing industry practices: for selection and scheduling of
components to be inspected, follow-on inspections, scope expansion and/or reductions,
and criteria and procedures for evaluation of thinred wall piping components.ý-

4.1.4. Review design change and maintenance documents as necessary to assess the impact of
the proposed tasks on the inspection program, and recommend action when appropriate.

4,. ,5..: Incorporate all physical and operational changes or additions to plantpiping systems into
the program as applicable.

4.2. Initial Screening and Identification of FAC Susceptible Piping

4.2.1. A screening and evaluation of all plant piping systems for. susceptibility to FAC shall be
performed. The screening shall use the EPRI Guidelines from reference 5.4.8., industry
experience, and previous Vermont Yankee inspection results. The evaluation shall be
performed and reviewed by engineers with FAC experience and familiar with plant
systems. The resulting document shall be controlled-by the FACPC,

4.2.2. The FACPC shall revise the "FAC Susceptible Piping Identification" document as

required to reflect changes in plant operation, piping configuration, and/or materials.

4,3.. CHECWORKS Modeling-,

4.3.1. Evaluate the susceptible plant piping systems for FAC using the EPRI CHECWORKS
code. The evaluations shall be performed, reviewed, and documented per the
requirements of Appendix D.
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U
4.4. Outage to Outage Activities

Inspection and evaluation efforts performed under the program follow a cyclic pattern. Once I
inspection data from a given outage is obtained, it is incorporated into the appropriate predictive
model and the results are then used in conjunction with other FAC related information to
establish the inspection scope for the next refueling outage.

NOTE.

Each large bore piping component within the scope of this program has been given a
unique identification number as described in Appendix A. The location (building and
elevation) of each large bore Component is obtained from the Component Location
Sketches in Appendix A. Small bore piping inspection locations included in the program
are identified in Appendix B. 3

The tasks performed each refueling outage to implement the piping inspections under the FAC
inspection program are detailed below. These are also broken out chronologically in a flow chart
included here as Figure 2.

4.4.1. The outage inspection scope is determined by the FACPC using previous inspection data, 3
the results of the CHECWORKS models, industry experience, and the guidelines
contained in Appendix E.

4.4.2. The outage inspection scope is reviewed by the, ISIPC for impact on and conflicts with
the overall outage plan. The ISIPC will plan and organize the on-site resources required
t& implement the piping inspections.

.4.4.3. A work package is assembled for each piping component or group of components. This
,package includes component location sketches,. support requirements such as scaffolding,
lighting, etc., surface preparation and gridding requirements, and any special inspection
requirements as determined by the FACPC.

4.4.4. Prepare piping components for inspection. I
4.4.4.1. As directed by the IS]PC, scaffolding, lighting, insulation removal, and surface

preparation of each piping component to be inspected are performed by on-site I
services in accordance with the applicable plant procedures.

4.4.4.2. Surface preparation and gridding of piping components for inspection shall
conform to the guidelines in NSAC 202L (reference 5.4.8.). Specific
instructions for surface preparation are given in NE 8044. Specific instructions
for gridding of piping components are given in Attachment A of NE 8053, or as 3
further directed by the FACPC.

I
I
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4.4.5. Perform UT inspections.

4.4.5.1. Piping wall thickness shall be determined using ultrasonic testing (UT).
Personnel performing ultrasonic or other inspections shall be qualified to the
requirements of NE 8043. Wall thickness measurements made by UT shall be
performed in accordance with NE 8053.

4.4.5.2. Inspection will be performed by using a 100% scan of the area between the
grids lines. The lowest measurement in each area will be recorded as the
measured thickness.

4.4.5.3. An inspection results package shall be assembled for each large bore
component and for each.group of small bore components inspected. The form
and content of the inspection results package shall be per NE 8053.

4.4.6. The Level III/ ISI Supervisor shall review all UT inspection data for procedure

compliance, anomalies, and completeness.

4.4.6.1. Ensure discrepancies are resolved, and any missing data are supplied.

4.4.6.2. The completed examination report shall be forwarded to the FACPC for
evaluation.

4.4.7. The inspection data for each piping component shall be evaluated for structural integrity
by qualified Mechanical/Structural Design Engineering personnel in accordance with
DP 0072.

4.4.7.1. Per DP 0072 all components inspected will be classified as either "acceptable
as is", "acceptable for continued operation" (with future inspections required),
or "repair or replacement is required".

4.4.7.2. If significant wear is found in a component, additions to the planned inspection
scope may be required. The FACPC shall use the criteria for sample expansion
in Appendix E for selection of additional components.,

4.4.7.3. Deletions in the planned inspection scope may be warranted based on the
inspection results of similar piping components. The FACPC shall provide
written justification to the ISIPC and the-DE MISLDE for all scope reductions.

4.4.8. Piping components determined to be "accept as is" byDE M/S can be restored (replace
insulation, etc.) for operation.

4.4.8.1. If future inspections on a component are required or anticipated, then
consideration should be given to installing removable insulation blankets.

4.4.9. For piping components determined to need repair or replacement, the FACPC will notify
the ISIPC, the DE M/S LDE, the cognizant departments and/or the Control Room of
unacceptable conditions discovered during evaluation of inspection results by completion
of appropriate paperwork (ER's, WOR, IDI., etc.).
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I
4.4.10. Piping repairs and/or replacements shall be performed in accordance with the applicable

design codes and plant procedures.

4.4. 10.1. Safety class piping and components under ASME Section XI requirements shall

be dispositioned in accordance with DP'4027.

4.4.10.2. Repair of safety related components shall be performed per AP 0070.

4.4.10.3. Baseline Inspections (wall thickness measurements) shall be performed for all
new piping components installed to replace worn piping. Measurements shall
be made using approved procedures. The baseline inspection measurements
and the replacement material data shall be forwarded to the FACPC. 3

4.4.11. Prior to plant startup the FACPC shall:

4.4.11.1. Ensure all inspection results are assessed for piping code compliance, impact on I
plant operability, and personnel safety.

4.4.11.2. Provide the ISIPC and the DE M/S LDE with a written summary of inspection 3
results. The summary will identify all thinned components found, and any
required repairs and/or replacements performed during the outage.

4.4.12. Within 90 days of plant startup the FACPC shall prepare an outage inspection report.
The contents of the outage inspection report shall be per Section 6.3.

4.4.13. The FACPC will, as applicable, incorporate the inspection results into the
CHECWORKS models for use in planning the scope of the next refueling outage.

5.0 REFERENCES AND COMMITMENTS I
5.1. Technical Specifications and Site Documents

5.1.1. VOQAM-Appendix D

5.2. Codes, Standards, and Regulations 3
5.2.1. USAS B31.1.0 - 1967, Power Piping Code
5.2.2. ANSIB31.1 - 1977, Power Piping Code
5.2.3. ASME Code Case N-597, Requirements for Analytical Evaluation of Pipe Wall

Thinning, Section XI, Division 1 I
I
I
I
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5.3. Commitments

5.3.1. USNRC Generic Letter 89-08, Erosion/Corrosion-Induced Pipe Wall Thinning, dated May 2,
1989

5.3.2. Vermont Yankee letter to the USNRC, Vermont Yankee Response to NRC Generic Letter 89-08:
"Erosion/Corrosion-Induced Pipe Wall Thinning, dated July 14, 1989

5.3.3. USNRC Bulletin No. 87-01, Thinning of Pipe Walls in Nuclear Power Plants, dated July 9, 1987
5.3.4. Vermont Yankee letter to the USNRC, Vermont Yankee Response to NRC Bulletin No. 87-01

Thinning of Pipe Walls in Nuclear Power Plants, dated September 11, 1987
5.3.5. Vermont Yankee letter to the USNRC, Supplement to Vermont Yankee Response to NRC

Bulletin No. 87-01: Thinning of Pipe Walls in Nuclear Power Plants, dated December 24, 1987
5.3.6. USNRC Generic Letter 90-05, Guidance for Performing Temporary Non-Code Repair of ASME

Code Class 1, 2, and 3 Piping, dated June 15,1990
5.3.7. Vermont Yankee Letter to the USNRC, Request for Relief from the ASME Code to Use Code

Case N-597, dated March 19, 2001, BVY 01-12
. 5.3.8. USNRC Letter to Vermont Yankee, Vermont Yankee Nuclear Power Station - Relief Request for

Use of ASME Code Case N-597 as an Alternative Analytical Evaluation of Wall Thinning (TAC
No. MB1530), dated July 27, 2001, NVY 01-74

5.3.9. VY Memo: J.F. Calchera to OEC (R. McCullough), Subject: Response to Commitment Item:
ER-990876_01, Reevaluate Feedwater (Heater) Inspection Program to Address Ownership, dated
April 25, 2000

5.4. Supplemental References

5.4.1. Vermont Yankee FAC Susceptible Piping Identification, Rev. 0, Dated May 15, 2000
5.4.2. Vermont Yankee CHECWORKS MODELS, Rev.0, Dated June 30,2000
5.4.3. VY Small Bore Piping Component Selection Review, Revision 1', dated December 6,1999
5.4.4. Institute of Nuclear Power Operations (INPO), Significant Operating Experience Report (SOER)

No.87-3, Pipe Failures in High Energy, Systems Due to Erosion/Corrosion, dated March 20,1987
5.4.5. W.Stuart, et al, NJMARC Working Group on Erosion-Corrosion Summary Report, June 1987
5.4.6. Boiling Water Reactor Ebasco Specification for Piping, Piping Components, Hangers and

Supports for Station Piping Systems, Specification No. BWR QC-10 9/15/68, by EBASCO
Services Inc.

5.4.7. Acceptance Criteria for Structural Evaluation of Erosion-Corrosion Thinning in Carbon Steel
Piping, EPRI NP-5911SP, Project 1757-6 1, Final Report, July 1988

5.4.8. Recommendations for an Effective Flow-Accelerated Corrosion Program, NSAC-202L-R2, Final
Report, April 1999, Electric Power Research Institute

5.4.9. CHECWORKS - Computer Program UserGuide, TR 103496, August 1994 by Altos Engineering
Applications Inc. for EPRI.

5.4.10. CH2ECWORKS FAC Application Guidelines for Plant Modeling and Interpretation of Inspection
Data, Draft Report, By Altos Engineering for EPRI, dated February 3,1997

5.4.11. AP 0009, Event Reports
5.4.12. AP 0017, Calculations and Analyses
5.4.13. AP 0070, ASME Section XI Repair and Replacement Procedure
5.4.14. DP 0072, Structural Evaluation of Thinned Wall Piping Components,
5.4.15. DP 4027, Disposition of Inservice Inspection Findings
5.4.16. AP 6024, Plant Housekeeping and Foreign Material Exclusion/Cleanliness Control
5.4.17. AP 6045, Engineering Record CorrespOndence (ERC) and Technical Evaluations (YE)
5.4.18. AP 6807, Collection, Temporary Storage and Retrieval of QA Records
5.4.19. AP 6809, Plant QA Records Management System
5.4.20. NE 8043, Training, Qualification and Certification of NDE Personnel
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I
5.4.21. NE 8044, Preparation of Examination Surfaces and Reference Marking of Welds for

Nondestructive Examination
5.4.22. NE 8047, Visual Examination Procedure for VT-3 and General Visual
5.4.23. NE 8053, Ultrasonic Thickness Measurement

LOeC 5.4.24. EPRI CHUG Position Paper No. 3, Recommendations for Inspecting Feedwater Heater
4 Shells for Flow Accelerated Corrosion Damage, dated February 2000

6.0 FINAL CONDITIONS

The following requirements apply to all permanent documents'for the Piping FAC Inspection
Program.

Inspection records including personnel, equipment, and material certifications, calibration sheets,
inspection data sheets, records of repairs, and other records required by the applicable piping
codes are submitted to the ISIPC for filing in accordance with the applicable implementation
procedures.

6.1. Systems Screening, Predictive Models, and Wall Thinning Evaluations

6.1.1. TheT!'FAC Susceptible Piping Identification" shall be maintained by the FACPC. A copy
Lft.ec •shall be forwarded to Records & Information Management Services (RIMS) for I

permanent storage.

6.1.2. The CHECWORKS predictive models and FAC evaluations of plant piping systems shall
be documented maintained by the FACPC. A copy shall be forwarded to DCC for
permanent storage.

6.1.3. All evaluations of pipe wall thinning below code minimum wall thickness (Level 3) shall
be performed and documented in a VY Calculation per the requirements of AP 0017 and
DP 0072.

6.2. UT & VT Inspection Data

6.2.1. The official inspection record for each large bore component or group of small bore
components is the UT Inspection Report developed per NE 8053.

6.2.2. For each component inspected, the complete record of instrument data and thickness I
measurements from the data loggers as applicable shall be stored on disk or for future
retrieval.

6.2.3. During the refueling outage all inspection records are controlled by the ISI Supervisor
and are stored per AP 6807.

6.2.4. At the completion of the inspections, all records and forms required by the applicable UT
& VT, procedures used to perform the'inspections shall be forwarded to the ISIPC for
permanent storage per the requirements of AP 6809.

I
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6.3. Refueling Outage Inspection Reports

EL
An Inspection Report shall be generated after each refueling outage to summarize the inspection
activities performed, and to provide a formal means for documentation of the inspection results.

*.ac. The Piping Inspection Report shall identify the following:

• Total number of piping components inspected, including a summary of measured thickness
data.

* Components which were repaired or replaced.

* Components designated as requiring future monitoring.

* Components or portions of piping systemns which UT measurements indicate repair or
replacement will be required.

e Components added or deleted from the planned Inspection Scope. Also provide the basis for
adding or deleting each component.

* Unexpected measurement results/problems.

9 Recommended changes/revisions to the Inspection Program to be implemented in future
outages.

0 Reference to applicable VY Calculations.

•. I A copy shall be forwarded to RIMS for permanent storage.

6.4. Supplemental Program Data

The FACPC shall maintain files for any other FAC related correspondence and documents such
as:

S

S

0

QA audit reports and NRC Inspections
Program Self Assessments
Evaluation of FAC related Industry Events
Documentation of additional activities to supplement the FAC Inspection Program

7.0 ATTACHMENTS

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.

Figure 1
Figure 2
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Guidelines

Piping FAC Inspection Site Organization
Piping FAC Inspection & Evaluation Process Flow Chart
Large Bore Piping Component Location Sketches
Small Bore Piping Inspection Location Database
Identification of FAC Susceptible Systems and Piping Components
Use and Control of CHECWORKS Models
Criteria for Selection of Piping Components for Inspection and sample Expansion
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FIGURE I

PIPING FAC INSPECTION SITE ORGANIZATION

GAD ------- Outage*7 Management

* I

I.

.1

*1
Responsibility
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FIGURE 2

PIPING FAC INSPECTION & EVALUATION PROCESS FLOW CHART

PRE-OUTAGE 1Evaluaion
FAcPc

Prepare Pe
U Components fo Insp,

OUTAGE Ins ection
LPlant Sivicel SI PE'•

Task
Description

Work Flow
Responsibluity

------------------------------ Denotes Communication
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APPENDIX A

LARGE BORlE PIPING COMPONENT LOCATION SK(ETCHES

Notes For Component Locations Sketches

1. Thle Component Location Sketches contained in this Appendix are to be used only for identification
and location of specific piping components which are modeled, inspected, and evaluated under this
program.

2. The sketches are not to be used for design work. Refer to the Plant Drawings referenced on each
Sketch.

3. The Component Location Sketches are in the form of partial piping isometric drawings. Lengths
shown are approximate.

4. The piping component numbering scheme is shown on page 2 of this Appendix.

Appendix A
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APPENDIX A (Continued)

Piping Component Numbering Scheme

Each large bore piping component (elbow, valve, reducer, straight run, etc.) has been given an 8 or 10 character
identification number based on the following convention:

Component I.D. Number: F D 0 1 S P 0 1 (Sample)

System Identification

Line Number from Flow Diagrams
(See Note 1)

Component Identification by type

Component number on this line by component
type, .generally in sequence, and in the
direction of flow (Note 2)

System Identification: FD
CD
MS
HD
ES
CU
CAR
HV
MD(MS]
HH

Feedwater
CONDENSATE
Main Steam
Heater Drains
Extraction Steam
Reactor Water Cleanup
Turbine Cross-around Piping,
Feedwater Heater Vent Piping

D) Main Steam Drain Piping
House Heating Steam

Straight Pipe
ELBOW
Valve
Tee
Reducer
Orifice
Flow Element'
Bellows

Component Type: SP
EL
VA
TE
RD
OR
FE
BL

Notes on Numbering Scheme:

1. At the time this numbering system was developed, the original data logging equipment had an 8 character
* limitation. Piping systems with multiple trains are numbered 1A, 2A, 3A, etc. For multiple trains with line

numbers 10 and above, (I0A, 10B, 10C, etc.) components are generally identified in order by train (line 1 OA,
10B, 1 OC, etc.) in the direction of fluid flow.

2. Straight pipe segments longer than about 15 diameters in length. have subsequently been modeled as two
distinct piping locations. The same first 8 characters are used with the addition of 'US" for the upstream end
of the pipe run and "DS" for the down stream end of the pipe run. (Example: "FDO iSPOIUS")

Appendix A
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APPENDIX A (Continued) I

SKETCH TITLE REVISION
No.
001 FEEDWATER LINE 16" FDW-1
002 FEEDWATER LINE 16" FDW-2 1
003 FEEDWATER LINE 16" FDW-3 1
004 FEEDWATER HEADER 24" FDW-1 1
005 FEEDWATER LINE 18" FDW-7 1
006 FEEDWATER LINE 18" FDW-7 (CONT) 2
007 FEEDWATER LINE 18" FDW-12 I
008 FEEDWATER LINE 16"-FDW-14 1
009 FEEDWATER LINES 16" FDW-14 & 16 1
010 FEEDWATER LINES 10"-FDW-19 & -21 1
011 FEEDWATER LINE 18"-FDW-8 I
012 FEEDWATER LINE 18" FDW-8 (CONT) 2
013 FEEDWATER LINE 18" FDW-13 2
014 FEEDWATER LINE 16"-FDW-15 I
015 FEEDWATER LINES 16" FDW-15 & 17 .1
016 FEEDWATER LINES 10"-FDW-18 & 20 1
017 FEEDWATER LINE 4"-FDW-4 1
018 FEEDWATER LINE 4"-FDW-5 1
019 FEEDWATER LINE 4"-FDW-6 1
020 FEEDWATER LINES 6"-FDW-9 & 18" FDW-10 1
021 FEEDWATER LINES 18"-FDW-1 0 & 10" FDW-11 1
022 FEEDWATER LINES 8"-FDW-22A & 10" FDW-23A 2
023 FEEDWATER LINES 8"-FDW-22B & 10" FDW-23B 1
024 CONDENSATE LINES 20"-C1 & C2, 36"-C-3, 24"-C4, AND 24"-C5 0
025 CONDENSATE LINES 18"'-C-6,7,8, 24"-C-8, 12"-C-9,10,11 0
026 CONDENSATE LINES 12"-C-13,14,15, 24"-C-15 AND 24"-C-16 0
027 CONDENSATE HEADER TO DEMINS. 0
028 CONDENSATE LINE 24"-CD-3 & 24"-C-18 0
029 CONDENSATE LINE 24"-C-18 & 20"-C-19 0
030 CONDENSATE LINE 20"-C-25 1
031 CONDENSATE LINE 20"-C-26 0
032 CONDENSATE LINE 20"-C-27 0
033 CONDENSATE LINE 20"-C-28 0
034 CONDENSATE LINE 20"-C-29 1
035 CONDENSATE LINE 20"-C-30 1
036 CONDENSATE LINE 24"-C-30 0
037 CONDENSATE LINE 20"-C-30 (CONTINUED) 0
038 CONDENSATE LINE 20"-C-31 0
039 CONDENSATE LINE 20"-C-32• 0
040 CONDENSATE LINE 14"-C-21 1
041 CONDENSATE LINES 14"-C-21, 10"-C-21& 10"-C-22 0
042 CONDENSATE LINE 12"-C-23 0,
043 HEATER DRAIN LINES 6"-HD-IA & 6"-HD-2A 1
044 HEATER DRAIN LINES 10"-HD-3A & 10"-HD-4A 2
045 HEATER DRAINLINES 14"-HD-5A & 14"-HD-6A 1
046 HEATER DRAIN LINES 16"-HD-7A & 20"-HD-25A I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IAppendix A
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APPENDIX A (Continued)

SKETCH TITLE REVISION
No.
047 HEATER DRAIN LINES 16"-HD-8A, 12"-HD-9A, & 18"-HD-21A 1
048 HEATER DRAIN LINES 12"-HD-9A & 4"-HD-IOA 1
049 HEATER DRAIN LINES 20"-HD-14A, 16"-HD-14A,' 0

AND & 24"-HD-17A & C
050 HEATER DRAIN LINES 6"--D-IB & 6"-HD-2B 1
051 HEATER DRAIN LINES 10"-HD-3B & 10"-HD-4B 2
052 HEATER DRAIN LINE 14"-HD-5B & 14"-HD-6B 1
053 HEATER DRAIN LINES 16"-HD-7B & 20"-HD-25B 2
054. HEATER DRAIN LINES 16"-HD-8B, 12"-HD-9B, & 18"-HD-21B
055 HEATER DRAIN LINES 12"-HD-9B & 4"-HD-10B 1
056 HEATER DRAIN LINES 20"-HD-14B, 16"-HD-14B, 0

AND 24"-HD-17B & D
057 HEATER DRAIN LINES 6"-HJ-II1A, 6"-HD-12A, 6", 6"-HD-13A, 1

AND 6"-HD-16A
058 HEATER DRAIN LINES 6"-HD-1 IB, 6"-HD-12B, 6"-HD-13B AND 1

6"-HD-1 6B
059 HEATER DRAIN LINE 6"-HD-1 IC, 6"-HD-12C, 6"-HD-13C, 6"-HD- 2

16C
060 HEATER DRAIN LINES 6"-HD-1 ID, 6"-HD-12D, 6"-HD-13D, 6"- 1

HD-16D
061 HEATER DRAIN LINES 6"-HD-12A, 6"-HD-123, AND 14"-HD-15B 2
062 HEATER DRAIN LINES 6"-HD-12C, 6"-HD-12D, AND 14"-HD-15A 1
063 EXTRACTION STEAM LINE 12"-ES-1A ' _"_1
064 EXTRACTION STEAM LINE 12"-ES-1B 1
065 EXTRACTION STEAM LINE 10"-ES-2A 1
066 EXTRACTION STEAM LINE 10"-ES-2B I
067 EXTRACTION STEAM LINE 20"-ES-3A 2
068 EXTRACTION STEAM LINE 20"-ES-3B 2
069 EXTRACTION STEAM LINES 20"-ES-4A & 30"-ES-4A 1
070 EXTRACTION STEAM LINES 30"-ES-4B 0
071 EXTRACTION STEAM LINES 20" & 26"-ES-5A, 5B, SC, 5D I
072 EXTRACTION STEAM LINES 20" & 26"-ES-5E, 5F. 5G, 5H 1
073 EXTRACTION STEAM LINE 12"-ES-6 1
074 MAIN STEAM LINE 18"-MS-1A & 18"-MS-7A 0
075 MAIN STEAM LINE 18"-MS-IA (CONTINUED) 0
076 MAIN STEAM LINE 18"-MS-1B & 18"-MS-7B 0
077 MAIN STEAM LINE 18"-MS-1B (CONTINUED) 0
078 MAIN STEAM LINE 18"-MS-IC & 18"-MS-7C 0
079 MAIN STEAM LINE 18"-MS-1C (CONTINUED) 0
080 MAIN STEAM LINE 18"-MS-ID & 18"-MS-7D 0
081 MAIN STEAM LINE 18"-MS-ID (CONTINUED) 0
082 30" & 36" TURBINE CROSS AROUND PIPING, "A" LINE 0
083 30" & 36" TURBINE CROSS AROUND PIPING "B" LINE 0
084 30" & 36" TURBINE CROSS AROUND PIPING "C" LINE 0
085 30" & 36" TURBINE CROSS AROUND PIPING "D" LINE 0
086 REACTOR WATER CLEANUP 4" CUW-54 & 55 0
087 BPV I 10"-MS-3A 0
088 BPV 2 10"-MS-3B 0

Appendix A
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APPENDIX A (Continued) U
SKETCH* TITLE REVISION

No.
089 BPV 3 10"-MS-3C 0
090 BPV 4 10"-MS-3D 0..
091 BPV 5 10"-MS-3E. 0
092 BPV 6 10"-MS-3F 0
093 BPV_7 10"-MS-3G .0
094 BPV 8 10"-MS-3H 0
095 BPV 9 10"-MS-31 0
096 BPV 10 10"-MS-3J 0
097 8"-MSDr9 0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IAppendix A
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- m - - m - -- - m m - m m

VERTICAL

VERMONT YANKEE PIPING ERO.,ON-
CORROSION INSPECTION PROGRAM

PEEDWATER LINE 16' FDW-I

COMPONENT LOCATION SKETCH No.00,1
TURBINE BUILDING-FEEDWATER PUMP ROOM,
REFERENCES: G 191157,G 191 182,G 191183,5920-FS-124

I
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VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE 16' FDW-2

TURBINE BUILDING-FEEDWATER PUMP ROOM,
REFERENCES: G 1911 57,G 1911 82,G I 91 1 83,5920-FS-124 COMPONENT LOCATION SKETCH No.002

I
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VERTICAL

45 Deg V

FDO3EL03 w 0 kf"35'" .R] ,(tS,4fo
(45 DEG L.R.)

FDO3SP02

TURBINE BUILDING-FEEDWATER PUMP ROOM
REFERENCES: G 191157,G 191182,G I 911 83,5920-FS-124

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE 16' FDW-3

COMPONENT LOCATION SKETCH No.003
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At-p
VERTICAL

REVISION 1: 11/24/91

U' VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER HEADER 24' FDW-I

TURBINE BLDG FEEDWATER PUMP ROOM.
REFERENCES: G I 91157,G 1 91182,G 1 91 !83,5920-FS-124 COMPONENT LOCATION SKETCH No,004
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/( 1k.

REVISION h 11/24/91

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE 18' FDW-7

COMPONENT LOCATION SKETCH No.005
TURBINE BLDG FEED PUMP ROOM/HEATER BAY,
REFERENCES- G19 I 157,G 191182,1911 83,5920-FS-124
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0 ; 9k a

FEEDWATER PUMP ROOM M.ET NOZZLE

1'I4 IHEATER E-2- I A

(60 DEG ELBOW)

HEATER BAY

REVISION 21 6/17/93.

VERMONT YANKEE PIPING EROSION-!
"CORROSION INSPECTION PROGRAM

EED WATER LNE 18' FDW-7 (CONT)

TURBINE BUILDING/HEATER BAY
REFERENCES. G 191157,G I 91182,GI 911 83,5920-FS-125 COMPONENT LOCATION SKETCH No. 006

II
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VRTICAL

8ir DOA OUTLET
NOZZLE HEATER EI-HA

(COLUMN LINE F)

MATCH LINE SKETCH No.889

F0 14EL85

M IHEL03

"X 18" REDUCER/

FO "'Rog'

2 REVISION It 11/24/91

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE 16°-FOW- 14

I UNI1NI bUILUILNU-HI-'A I BI'- IAT
REFERENCES: Gg 91157,0191182,G191 183,5920-FS-I25 COMPONENT LOCATION SKETCH Noe08
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REACTOR BUILDING-STEAM TUNNEL/DRYWELL
REFERENCES; G191167,G1911 80,Glg1 181
VYI-FDW-PART 5A,VYI-FDW-PART 5C.

c~S~

REVISION 1' 11l/24/91

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINES 16' FDW- 14 & 16
-4

COMPONENT LOCATION SKETCH NO.009
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VERTICAL 1%I

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BUILDING-FEED PUMP ROOM
REFERENCES, G I 91157,G 191 1 B2,G 191183,5920-FS-124

FEEDWATER LINE I1'-FDW-8

COMPONENT LOCATION SKETCH 'No.01 I
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VERMCAL

. 4ý.1161Aý

MNLET NOZZLE

HEATER E-ý2-1BFEEDWATER PUMP ROOM

(60 DEG ELBOW)

REVISION 2, 6/17/93
VERMONT YANKEE PIPING ERQSIC;N-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE 18' FDW-8 (CONT)

COMPONENT LOCATION SKETCH No. 012
TURBINE BUILDING-HEATER BAY
REFERENCES: G 191157,G 191 i 82,G 19(1 83,5920- FS-125

~ - - - - a - -
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VERTICAL

FDI3SPO

ty o,**

*ý0 

IV 11\\

as "-A"

4 ,-J

l6klor.,f

-EL. 2641-S3

FD ISEL07

FOISTEO I

FDI,3SPOS

FD13EL08

MNLET NOZZLE
HEATER E-1-18

EL 25 '-45 REF -I
FD 13EL09

REVISION 21 6/17/93

TURBINE BUILDING-HEATER BAY
REFERENCES: G 191 57,G 191182,G 191183,5920-FS-125

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE I 6' FDW- 13

COMPONENT LOCATION SKETCH- No.0 13
T 1.

Appendix A PP 7028 Original Pagt.- .18 of 102



J

- Appendix A PP 7028.Original Pagc- 19 of 102



=m -mi m -m•- m - m m I-

REACTOR BUILDING-STEAM TUNNEL/DRYWELL
REFERENCES; G191167,GI91180,191 181,VYI-FDW-PART 5A

FD17ELOI

REVISION I= I 1/24/91

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LNES 16' FDW-15 & 17

L--. COLUMN LINE F)

MATCH LINE SKETCH No.014 COMPONENT LOCATION SKETCH No.015
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VERTICAL

FD20RO01

FDIBTE01

FLOW

PD 18EL02

(45DEG)

DEG

FDI8ELD4

FD20SPO5
FD20SP06

FDIBSP06

145s)
FD20SP03

FD20ELOI

1900)FO2OSPOI

I (45)

FDIBSP04

'4O VERT. TYP.
_1'ý .REACTOr

REACTOR BUILDING-DRYWELL
REFERENCES G 19 9167,G 191 180,aG19118 1,VYI-FDW-PART 5A

REVISION h 11/24191
FDIBSP02

FDIBELDI

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINES 10"-FDW-18 & 20

COMPONENT LOCATION SKETCH No,016

(FROM SKETCH

No. 015)

16'-FDW-18

11 No go fm m III m m
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TURBINE BUILDING-FEED PUMP ROOM/HEATER BAY
REFERENCES: G 191 157,G 191 182,G 191183
59S0-FS-124,5920-FS-125

REVISION 1. 11/24/91

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINE 4'-FDW-4

COMPONENT LOCATION SKETCH No.017
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FD055P06
VERTICAL

FEED PUMP ROOM

F005EL0J2

.0% .ý.d

scoeU

CONDENSER A
NOZZLE 32

FDO5RDOI
4'X6' REDUCER

I-EATER SAY

REVISION hi 11/24/91

6.
VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM )

TURBINE BUILDING-FEED PUMP ROOM/HEATER BAY
REFERENCES: G 191 157,G 191 182,G 191 183
59S0-FS-124,5920-FS-125

FEEDWATER LINE 4'-FDW-5

COMPONENT LOCATION SKETCH No.0 IB

s km g mm M ..
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FEED PUMP ROOM

... FDIOSPOI

FD09SPOI

FD09EL0I
-FDO9TE02

HEATER BAY
CONTNJED ON SKETCH No.021

REVISION 1: 11/24/91

/'

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

FEEDWATER LINES 64-FDW-9 & 113' FDW-10TURBINE BUILDING-FEED PUMP ROOM
REFERENCES; G 191157,G I 91182,G 191183
5920-FS-125 COMPONENT LOCATION SKETCH No.020
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VERTICAL
tA4

"6'

FD22SPOIFD22SP04

I' FDW-12
SKETCH No.007

0.

FD22SP06

FD22EL05

00:

00 REVISION 2: 6/17/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

I0' CAP FEEDWATER LINES B'-FDW-22A & 10' FDW-23A
TURBINE BUILDING-HEATER BAY
REFERENCES G 19 I I 157,G 191 182,G 1911 83,5920-FS-125,
VYI-FDW-PART-22A COMPONENT LOCATION SKETCH No.022
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18' FDW- 13
SKETCH No.I 13

F022EL07

FD225PI I .114ep.

10.

FD02ELf.0

e4"151-0.

REVISION h. 11/25/91

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

10" CAP

TURBINE BUILDING-HEATER BAY
REFERENCES: G 191157,G 191182,G 1911 83,5920-FS-125

VYI-FDW-PART-22B

FEEDWATER LINES B' -FDW-22B & 10' FDW-23B

COMPONENT LOCATION SKETCH No.023
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CONT.JED FROM BELOW

VERMONT YANKEE PIPING EROSION-

ld'all 
,-Ilql

TURBINE BULDING-HEATER BAY (TRENCH) & CONDENSATE PUMP ROOM
REFERENCES: G191157,0191186,G19ll87.5920-FS-] 16

CORROSION INSPECTION PROGRAM
CONDENSATE LINES 20'-CI & C2, 36'-C-3
24'-C4, AND 24'-C5

COMPONENT LOCATION SKETCH No. 02z,
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mm m m m mm -l_ ,m m m m ' m



m-! 1 mom m - m m - m m m

6-5 3/41 REF

I v"101, 10?1
I jiv

e 45 DEG H TYP,

DISCH P2-IC
IB'-C-8

NTER COND,'

DISCH P2-lB
181-C-7 '

WELDED CAP

I'0l*0.

"I-01 REVISION 0; 7/13/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

CONDENSATE LINES 18'-C-6,7,8, 24'-C-8,
1I'-C-9,10,I I

COMPONENT LOCATION SKETCH No.025
TURBINE BULDING-CONDENSATE PUMP ROOM
REFERENCES 0191157,G 191186,0191187,5920-FS-I 17
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VERTICAL

TO CONDENSATE
DEMJNERALIZERS

SKETCH No. 027

L' ,,'" DEL 24B'-3' REF

C 12-C-12

-14 AFTER CONDENSER

ISPO:

INTER. CONDENSER

REVISION Ot 7/13/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAMV\

,~0*
CONDENSATE LINES 12'-C- 13,14,15, 24'-C-I 5,
AND 24'-C-16

COMPONENT LOCATION SKETCH No.026

Appendix A PP 7028 Original Page 31 of 102
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- 1 m-" • Il--- - . .. m-. ... - m... m I.

110'

10

24OXI6" ECC REDUCER

'.C,• •

0
ie

61).10
\d' ýpo ID

.ýo

I0
-J
U-

e4 f >

"Vo,,

&-.
84.

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-CONDENSATE DEMIN AREA
REFERENCES: 0191157,0191186,9 I 1275,5920-FS-178A

CONDENSATE HEADER TO DEMINS.

COMPONENT LOCATION SKETCH No.027
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HEATER BAY

24'-C-18

COND DEMN AREA
10' -CD-SD

FROM DEMIN D

" 10-CD-SB
l0"-CD-3C FROM DEMIN B

FROM DENIN C IOD-CD-3A

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY/CONDENSATE DEMIN AREA CONDENSATE LINE 24'-CD-3 & 24'-C-lI

REFERENCES, 0191157,0191275,5920-FS-179A,5920-FS-I16
COMPONENT LOCATION SKETCH No.028REVISION- Q. 7/13/90

Appendix A PP 7028 Original Page 33 of 102
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m" m I m = m-m - M m - -- , m m

NIET L.P. HEATER
E-5-1A

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
.REFERENCES, 0191157,G019186,0191187,5920-FS-1 16,5920-FS-I 17

CONDENSATE LINE 24'-C-I8 & 20'-C-19

COMPONENT LOCATION SKETCH No. 029
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REVISION I1 6/17/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

CONDENSATE LINE 20'-C-25

COMPONENT LOCATION SKETCH No.030

TURBINE BULDING-HEATER BAY
REFERENCES: G 191157,G 191186, 191 187,5920-FS-1 1,5290-FS-I 17

m m a m m m m m m
Appendix A PP 7028 Original Page 35 of 102
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OUTLET NOZZLE
L.P. HEATER

E-ý5-5IB

CD26ELOB

S "O.

c5•gb

INLET NOZZLE
L.P. HEATER

E-4-1B cp#~

CD26EL12

45 DEG V
~9D

REVISION 0. 7/13/90

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

CONDENSATE LINE 20'-C-26

COMPONENT LOCATION SKETCH No.031

TURBINE BULDING-HEATER BAY
REFERENCES: G191157,G191 185,G 191187,5920-FS-I 16,5290-FS-1 17
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~t~9

VERTICAL

-14

CIO

CD27SPOB

45 DEG V

CD27EL02C44? 1 
'194

CD27SPOI
INLET NOZZLE
LP. HEATER

E-3-IA
30 DEG V

OUTLET NOZZLE
LP, HEATER

E-4-IA
600

o z 117.910, REVISION 0j 7/13/90
VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM.

TURBINE BULDING-HEATER BAY
REFERENCES: C lg9157,0191188,G291 1g7,5920-FS-118,5920-FS-I 17

CONDENSATE LINE 20'-C-27

COMPONENT LOCATION SKETCH No,032
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m m m -m- m - ... m m m mm

C41

CD28SP06

45 DEG V

"Cb,

INLET NOZZLE
L.P. HEATER

E-S-IB

60 DEG V

60 11- OUTLET NOZZLE
L.P. HEATER

E-4-18
REVISION 0: 7' 13/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

CONDENSATE LINE 20'-C-28

COMPONENT LOCATION SKETCH No.033

TURBINE BULDING-HEATER BAY
RFERENCESi 0191 157, 1g91185.G191187,5920-FS-I 16.5920-FS-! 17
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FEED PUMP ROOM

30 DEG V

I-EATER BAY C02,EL03o I N.ý

CD29SP02

OUTLET NOZZLE
LP. HEATER

E-3-IA

CD29EL02
20" SR EL

REVISION 1: 6/17/93

VERMONT YANKEE PIPING EROSION*
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER.BAY
REFERENCESf G 191157,0191186,0 91 187,5920-FS-I 16

CONDENSATE LINE 20'-C-29

COMPONENT LOCATION SKETCH No.034
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FEED PUMP ROOM

1~

HEATER BAY

01- .
90,

0XV0,
A'

c5~
IN

REVISION 1: 6/17/93

OUTLET NOZZLE
LP. HEATER

E-3-1B

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

CONDENSATE LINE 20'-C-30

COMPONENT LOCATION SKETCH No.035

TURBINE BULDING-HEATER BAY
REFERENCES, 6191157,619118].6191 187,5920-FS-I 16
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20'-c-so
EL 2043-67

FROM LP. HEATER

E3-1-B

(BYPASS)
121-C-23

EL 2431-6'
(SKETCH No. 042)

FROM L.P. HEATER E-3- IA
(SKETCH No. 034)

e4 -0

'g,CDSOEL06

REVISION 0: 7/13/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-'EEDWATER PUMP ROOM
REFERENCESt 0191157,6191186,G 191187,5928-FS-] 16

CONDENSA.TE LNE 24' -C-30

COMPONENT LOCATION SKETCH No. 036

Anne'ndix A PP 7")R (nrAo4ral 73 r• Al ,Fl1nl)
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- - - - m m - - m

SEL 241P-0'

CD30SP 13
(FLANGED SPOOL PECE)

I6'X205 REDUCER.

FEEDWATER PUMP

-Y-0AN

• UCIO

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAMf

TURBINE BULDING-FEEDWATER PUMP ROOM
REFERENCES: 0lg1157,G091186,0 G 187,5920-FS-I 16

CONDENSATE LINE 20'-C-30 (CONTINUED)

COMPONENT LOCATION SKETCH No. 037

Appendix A PP 7028 Original Page 42 of 102



EL 2411'-0'

CD3 1SP05
FLANGED SPOHi. PIECE

16'X20' REDUCER

FEEDWATER PUMP
P-I-I1"K SUCTION

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

CONDENSATE.LINE 20'-C-31

COMPONENT LOCATION SKETCH No. 038

"TURBINE BULDING-FEEDWATER PUMP ROOM
REFERENCES, G lg 1]57,G 191186,G 191187,5920-FS-I 16

Appendix A PP 7028 Original Pagr 43 of 102
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i l el m -II i i i i • m .. -.. i -. -• ..

EL 2411-O!

5.

CD32SP03
FLANGED SPOL P:ECE

16'X20' REDUCER

FEEDWATER PUMP
S IcN

N
.190

VERMONT YANKEE, PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-FEEDWATER PUMP ROOM
REFERENCESi 0191157,1C91186,0191187,5920-FS-1 16

CONDENSATE LINE 20'-C-32

COMPONENT LOCATION SKETCH No. 039
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VERTICAL

0110

REVISION 0: 7/13/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCESt G191158,0191188,6191 189,5920-FS-I35

CONDENSATE LINES 14'-C-2 I, 10'-C-21 AND
I 0'-C-22

COMPONENT LOCATION SKETCH No,041
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VERTICAL

FEED PUMP ROOM

HEATER BAY

e6
REVISION 0: 7113190

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

CONDENSATE LINE 12'-C723
TU.RBINE BULDING-HEATER BAY .
REFERENCES: C 191158,G 191188,G 191 189,5920-FS-I35

COMPONENT LOCATION SKETCH No,042
I
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VERTICAL

* %5fr*o.

HDSAELa5
16'-1O-7A
CONT. ON

SKETCH NO.046

HD21RDOI
SSRX1K0REDUCER

"dN HD21SPO1

CONDENSER
E-6-IA

IS- NOZZLE @

12'-HD-gA

-I-q

H-D9AEL02

121X 10' ECC I

HD9AVAOI
"HD9AEL0S

REVISION Ii 6/16/93

VERMONT YANKEE PIPING.EROSION--
CORROSION INSPECTIONPROGRANM

TURBINE BUILDING-HEATER BAY
REFERENCES& 0191 158,g 191 1,G6 191 189.5920-FS-135

HEATER DRAIN LINES 16,-HD-SA, 12'-HD-9A

I B' -HD-21 A

COMPONENT LOCATION SKETCH No.047
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20' DRAIN OUTLET

HTR E-5-IA

SI.

5 HDIASPOI

20 5.R. ELBOW

HD14ELO!

HD4SýP)21

HD14EL02

do rb" e

)HD17RDOI
16'x24' REDUCER JTYP)

*'-N HD14RDOI
20% 16' ECC REDUCER

-.

REVISION 0' 7/IB/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAlM

HEATER DRAIN LINES 20'-HD-! 4A, 16"-HD- IIA
AND 24'-HD-1 7A & C

REFERENCES- G 191158,G lg1188,G 191189,5920-FI-15
COMPONENT LOCATION SKETCH No.049
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HDIe•RD2
6'X35 REDUCER
iHDIBVAOI

HDIBRD03
10'X3' REDUCER

HDIesIo

DRAIN OUTLET

100,1
HDIBle0i

85X6v REDUCER

sit A-
14.'

• • ~~~EL 242 .9 3/8" l0,, / - ,r , L I

~% FLOW

6.cf

• •°'• -. •REVISION I, 2/7/'92 -
• '• ','e•VER•MONT YANK<EE PIP•ING EROSION-

e."P=''',•'°'•'• •'•.'/o,,.•CORROSION INSPECTION PROGRAM5HEATER DRAIN LINES 6'-HiD-I0B & 6'-HD-2B

TURBINE BUILDING-HEATER BAY
REFEREN4CES• 0 1911 58, 0191188. 01!91189, 5920-FS-135 COMPONENT LOCATION SKETCH No,050
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I -- - - --.m m . m .- m m ..m ... I- m - m m

-~ ~ ml Ni i rr.i r1

HD3BBSPOI

HD3ORDO I

FLOOR EL. 248(-6*.

VERTICAl.

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

HD19SP07
HEATER DRAIN LINES 10"-HD-3B & 10'-HD-4B

TURBINE BUILDING-HEATER BAY
REFERENCES. 0191158, G191188, 0191189, 5920-FS-I35 COMPONENT LOCATION SKETCH No. 051
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14*X 6' REDUCER
ID5BRD02

HD5BVAOI

HD55SPOB

0~dkir-

20'X6' REDUCER
HD5BRO03
HD5BSP09

.ET

REVISION 1: 2/7/92

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

HEATER DRAIN LINE 14'-HD-5B & 14'-HD-6BTURBINE BULDING-HEATER BAY
REFERENCES: G 191158,G 191 1 88,G I 911Bg9,5920-FS-I 35

COMPONENT LOCATION SKETCH No.052-

Appendix A PP 7028 Original Page 57 of 102
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VERTICAL

EL 253'P-0
DRAIN MIET

E-5-0

DRAIN OUTLET
E-A-IB

I HD70SPOI

16'-HID- 1 6 REDUCER B
P, SEE SKETCH No. 054 T

45

16'X 12' REDUCER

12'-HD-gB

SEE SKETCH No. 055

\iQ A ,

%It ob
REVISION 2; 6/16/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCES, GlI91158,G191188,G 1911B9,5920-FS-1 5

HEATER DRAIN LINES 16'-HD-7B & 201-HD-25B

COMPONENT LOCATION SKETCH No,053

Appendix A- PP 7028 Original Page 58 of.102



HEATER DRAIN
PUMP P-3-1B(L EL 229'-11 3/&,

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCES: 0191 |58,G 19118,0191 189,5920-FS-I35

HEATER DRAIN LINES 16l-HD-8, 12'-HD-95
AND 18'-HD-21B

COMPONENT LOCATION SKETCH No. 054

Appendix A PP 7028 Original Page 59 of 102
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VERTICAL
20' DRAN OUTLET

HTR E-5-IB

HDI4SP06

20' SR. ELBOW

HDI4EL04

K HDI4SP07

ez " e , '

2
CER (TYP)V-/o0

HDI4RD02
20'X 16' ECC REDUCER

&-9.

REVISION 0: 7/19/90

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

REFERENCES: 0191158,0191188,G191 189,5920-FI-15

HEATER DRAIN LINES 20"-HD- 146, 16 "-HD- I146
AND 241 -HD- 178 & D

COMPONENT LOCATION SKETCH No. 056

- mm~~ m m m
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MS-I-I A

ZO/ Rk P 0

,6.. REVISION I 2/7/2

, •••°z VERMONT YANKEE PIPING EROSION-
. CORROSION INSPECTION PROGRAM

~6 BLWN FLANGE HEATER DRAIN LINES 6' -HD- I IA, 6'-HD-1I2A,

BINE BULD[NG-H,B,/CONDENSER PiT " '•6'-HD-1:3A AND 6"-HD-16A
ERENCES: 019 1158,G 191 188,G 191 189,5920-FS-I5A

.... COMPONENT LOCATION SKETCH No, 057

TURI
REFE
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MS-I-1B

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

HEATER DRAIN LINES 6'-HD-I 18, 6'-HD-1213,
6V-HD- I13B AND 6'-HD- 163TURBINE BULDING-H.B./CONDENSER PIT It

REFERENCES Gig I 158,C 19! 188,1319 1 189,5920-FS-I5A
COMPONENT LOCATION SKETCH No. 058
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I4h, t VERTICAL

11

MS-I-1C
EL 242'-I I1 REF

-01 Is I SP
1-01 1RD05

HI-C ISPI14

FIDII RD06

Oik
64,

REVISION 2: 6/17/93

s
VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

HEATER DRAIN LINE 6'-HD-I I C, 6'-HD-I 2C,
6'-HD- I 3C, 6'-HD- 16C

COMPONENT LOCATION SKETCH No. 059
TURBINE BULDING-CONDENSER PIT
REFERENCESi G191158,G1g!188.6191189.5920-FS-15A
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MS-I-ID

EL 247-I ' REF
-01 I I P22

HDI IRD07 6'X24' REDUCER (TYPI

HD11ISP23 9

C4~O

H-DIRFDOB

"10*

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

REVISION 1: 2/7/92 HEATER DRAIN LINES 6'-HD-I ID, 6'-HD-12D,
6'-HD- 1 3D, 6" -HD- I 6D

TURBINE BULDING-CONDENSER PIT
REFERENCES& G 191158,G 191188,G0191189,5920-FS-I5A COMPONENT LOCATION SKETCH No. 060
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VERTICAL

149-HD-15B

. 0- (D
d1l., N -ý,

15SP05

H.P. HEATER E2-18

0*

CONT FROM.
SKETCH No. 057

EL 226-2'

TURBINE BULDING-HEATER BAY
REFERENCES: C 19115801G91188,G191189,5920-FS-15

REVISION 21 6/17/93

VERMONT. YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

HEATER DRAIN LINES 6"-HD-I 2A, 6"-HD- 128,
AND 14"-HD-I5B

I COMPONENT LOCATION SKETCH No. 061
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0-tP

HD15SP03

AZ ct) 
6.

H.P. HEATER E-2- I A
HO I JSP34.

CONT FROM
SKCETCH No. 059

EL 226'-2'

TURBINE BULDING-HEATER BAY
REFERENCES; Gig 1158,0191 18B,1G l189,5920-FS-15

REVISION Ih 2/7/92

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM
HEATER DRAIN LINES 6' -HD- I 2C, 6' -HD- 12D,
AND 14'-HD- 15A

COMPONENT LOCATION SKETCH No. 062
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' - -m . l



- - - -__ I - i- m-i-- m m

REVISION I: 2/7/92

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

EXTRACTION STEAM LINE 12"-ES-I ATURBINE BULDING-HEATER BAY
REFERENCESi 0191156,G 191184,G 191185,5920-FS-I-8

COMPONENT LOCATION SKETCH No. 063
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VERTICAL

ESIBEL03

45 DEG H

ESIBSP04 %0e "

EsIORD1o
- EL 255'-I[

ESIDSPIO

ESIBSP02
H.P. HEATER E-I-IB

36' CAR

ESIBELOI

/10G
110 DEG ELBOW

REVISION h 2/7/92

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

EXTRACTION STEAM LINE 12"-ES-IS

COMPONENT LOCATION SKETCH No. 064

TURBINE BULDING-HEATER BAY
REFERENCESt G191156,4191181,13191185, 5920-FS-1-8
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e4 1F0

ES2AEL06

EL 255'-7-

7TH STAGE EXTRACTION

. ES2AM

(BELLOWS)
ES2ABL02

TURBIN Bt.IJDING.-HEATER BAY

REVISION I 2/7/92

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

.P9

TURBINE BULDING-HEATER BAY
REFERENCESi G 19 156,G 191181,G 191 185,5920-FS-18, AND 5920-FS- 132

EXTRACTION STEAM LINE ION-ES-2A

COMPONENT LOCATION SKETCH No. 065
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VERTICAL

BTH STAGE

TURB!MJ BUILDNG-HEATER BAY

REVISION 2: 6/16/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCES G1ig 1156,0 191 18,0191 185,5920-IS-I32

EXTRACTION STEAM LINE 20'-ES-3A

COMPONENT LOCATION SKETCH No. 067
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-i

-7
E5SSBELIO

TURM BUILDLNG-+EATER SAY

EL 24&'-! 5/8'

REVISION 2; 6/16/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

E53BEL03
-TURBINE BULDING-HEATER BAY
REFERENCES: G 191156,G 191 18,G 19 185.5920-FS-I32,5920-FS-18

EXTRACTION STEAM LINE 20'-ES-38

COMPONENT LOCATION SKETCH No. 068

o 1m m 1 = i l. No l 'm mm
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ES40ELOB

ES48SPI2

V.q

20' ES46EL02
I0TH STAGE EXTRACT oCONN, 1

•'"•-°' r r'. - • .. ,. REvISIoN 0, 7/25/90EVERMONT YANKEE PIPING EROSION-

.B ESBRDUR NSOE CONDENSER E-6-I CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY EXTRACTION STEAM LINES 30"-ES-4B

REFERENCES: OG91156,0Glg 1184.G lg9 185,5920-FS-I32,5920-FS-I8.
COMPONENT LOCATION SKETCH No. 070
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26' TURBINE 12TH STAGE
EXTRACTION NOZZLE TYP.

ES5ASP DI
BELLOWS CTYP) ES5ABLO I ES5AR01)

ES5ASP02L ESSAEL02

20@ STEAM !M.ET NOZZLE
- ().. ON HEATER E-6- IA (TYPICAL)

€,nl wES5BEL03 _ -

EL 265'-9 7

ES5CBLO1

ESSBEL02

ES5OEL02

FLOW
{TYPICALU

REVISION 1. 2/7/92

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

EXTRACTION STEAM LINES 20' & 26'-ES-5A
5B,5C,5D

COMPONENT LOCATION SKETCH No. 071

INSIDE CONDENSER E-6-1A
REFERENCES Gg191 156,5920-FS-I32
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26' TURBINE 12TH STAGE
EXTRACTION NOZZLE TYP.

EL 265'-9?

E55GSPOI

A

_1110
\A(ý -

REVISION i 2/7/92

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

INSIDE CONDENSER E-6- I B
REFERENCES& 0191150,5920-FS-I32

EXTRACTION STEAM LINES 20' & 26"-ES-SE.
5F,5G,5H

COMPONENT LOCATION SKETCH No. 072

A ~ ~ e 0 nA .lf T)') P ln, '7 ir If •q
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'C-E506EL02

E506SP02

VERTICAL

I EL 267' -2"

ES06EL05

ESO6SPO3

' 2 ESO6RO0I5SSR.

STEAM SEAL REG.

ESO6ELO3 ESO6SPO5

ESO6EL04
ESO6EL06

E-5-IA

REVISION Il; 6/16/93

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION:PROGRAM

EXTRACTION STEAM LINE 12'-ES-6
TURBINE BULDING-H.P. HEATER BAY
REFERENCES& C191156, G19118-, 0191185

COMPONENT LOCATION SKETCH No. 073
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MSIBELIO

ICONTINUED

FROM'

SKETCH 076
MSIBSP17

/
Is 18'-MS-iB MSIBSP15

MSIBEL09

EL 267-9"
H.P. TURB

NET
ELEV. 2711-4'

MSIBTE0I

16'-MS72B
BYPASS LINS

TURBINE STOP
VALVE B

MSIBVA03

TURBME
CONTROL
VALVE B
MSIBVA04 MSI BSP23 NOTE: ALL ELBOWS

ARE 5 DIA. BENDS

3t'6
0O

FLOW'

MSI BSP22

MSIBELI4

MSIBELI2

20' STEAM
. LNE IB' REVISION 0, 6/23/93

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCES: 1g 91156,0191182,G 191 183,5920-FS-t 1&I2

MAIN STEAM LINE I ' -MS-I B (CONTINUED)

COMPONENT LOCATION SKETCH No. 077
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30 DE

EL

8DEG

xNOZZLE N3C
MS7CSPOI EL 216'-6'

60 DEG ELBOW MS7
MSCELOI

MS7CELO2

MS7CSP02

MS7CS7O

MS7CEL02

ELBOWLO

MSCSP06

MS7CEOI(FE 14C

MS7CSP07

MS7CEL05

MS-MSP7C

MSMS7CSPO

MSCELD6

18S7CS-O9

REVISION 0: 6/23/93

COLUMN
LINEF

CONTNUED
ON

SKETCH 079

MSICEL08

FLOW

MSICEL07
VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM

MAIN STEAM LINE I'-MS-IC & 8"'-MS-7C

COMPONENT LOCATION SKETCH No.078
DRYWELL & STEAM TUNNEL
REFERENCES- G 191167,G 1 1 182,5920-FS-13
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MSICEL10

IMSl

CONTINUED

FROM

SKETCH 078
18l-AAS-Ic MSICSPI5

EL 262'-?

HPI. TUR13
MNET

ELEV. 2711-41

161-MS-2C
BYPASS LINE

TURBINE STOP
VALVE C

MSICVA03

TURBINE
CONTROL
VALVE C

MSICVAO4 MSICSP23 NOTEi ALL ELBOWS
ARE 5 DIA. BENDS

C.) FLOW I

MSICELI4

MS IC5P2220' STEAM
.LINE 'Cl REVISION O0 6/23/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCES: G191156G 1G91182.0I91183,5920-FS--I 1&12

MAIN STEAM LINE 18'-MS- I C (CONTINUED)

COMPONENT LOCATION SKETCH No. 079
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1i 1- 1- 1 1 -...- ' ... 1 1....l .. 1

EL 264'-5' REF

OUTLET
HP TURB l

EL 270-0" 21
30' DIAMETER

FLOW

CN# I LPTURB B

/EL 255-61
TYPICAL

365DIAMETER

-TURBINE BULDING-HEATER BAY
REFERENCES. G 19115o,5920-084 1,5920-6886,5920-FS-I2

- Y,•JCARBELW6

REVISION 0: 6/25/93:

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

30 & 361 TURBINE CROSS

AROUND PIPING - 'B" LINE

COMPONENT LOCATION SKETCH No.083
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VERTICAL
OUTLET HP TURB

EL 270'-0'

FLOWCARCSP01

36'DIAMETER CARCELOI

SRV~

301D1AMETER

CARCELO7

EL 27C 4 I-Y

CARCTE03 Ci.V.4 LPTURB B

CARCTE01

FLOW',

CARCELOS

CARCSP07

CARCEL06
43'-1[Y

EL 264'-5' REF

REVISION 0. 6/25/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

30' & 364 TURBINE CROSS
AROUND PIPING - 'C' LINETURBINE BULDING-HEATER BAY

REFERENCES, G 191 156,5920-6841,5920-6846,5920-FS-I2
COMPONENT LOCATION SKETCH No.084
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OUTLET
HP TURB
EL 281'-4'

CARBELOI
CARBEL06

II DEG V
(NS)

36' DIAMETER

SRV

EL 255'-6' TYP

INLET CIV#3
LP TURB A

EL 275'-I01

CARBSP06

12'-6& .30' DIAMETER

CARBEL03

227-7'

REVISION 0- 6/25/93

VERMONT YANKEE PIPING EROSION-

CORROSION INSPECTION PROGRAM
30' & 36' TURBINE CROSS
AROUND PIPING - 'D' LINE'

COMPONENT LOCATION SKETCH No.085

• TURBINE BULDING-HEATER DAY
REFERENCESt G1 g 1156,592g-6841 ,5920-6846,5920-FS-12
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VERTICAL

cU5

FROM CLEANUP SYSTEM
(NOT IN PROGRAM)

i4ELOI

rI E1A41" nftl

EL C.S.
CU54SP03

REACTOR BLDG

EL 263'-6' D--

CU54EL03 cU54SP04 1 2UV,/2'_CRD9 FLOW

- _ / CU55ELOI

CU54TEOI CU4S0 CUI54SPOS CU54SP09

FLW ' LW U¢U5E4SPO0-6•'a" -..

455 DEGIVERT

REVISION 0z 7/I /g3 -RIC8

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

REACTOR WATER CLEAN UP
REACTOR BLDG NW /STEAM TUNNEL 4'-CUW-54 41-CUW-55

REFERENCES: 019 1178,VYI-CUW-PARTh
COMPONENT LOCATION SKETCH No,086
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TURBINE BYPASS

EL 245'-0'.

EL244'-0'

90 DEG ELBOW

MS3AEL07

CONDENSER A

MS3ASP06

.. MSSAELOB

90 DEG ELBOW

REVISION O. 7/2/93

* HORIZ

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

TURBINE BULDING-HEATER BAY
REFERENCES- G 191156,G 191182,G191183,5920-FS-I2

10 -MS-3A

COMPONENT LOCATION SKETCH No.087
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TURBINE BYPASS

MS3BSPOI

MSSBELOI

45 DEG EL244'-O'

I MSSBEL06
COND3ENSER A
-.. EL 2801-31

23'

PITCH

MSSBSP06 45 DEG HORIZ

53'
EL

M53BELD5
REVISION 0: 7/2/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

I0'-MS-3B
TURBINE BULDING-HEATER BAY
REFERENCES: 0Gg91150,0191182,G lg9 183,5920-FS-I2

COMPONENT LOCATION SKETCH No.088

Appendix A PP 7028 Original Page 93 of 102m 1m- m -m- mm" m m m1



m m m - m M ...... - - -*M -... M

Appendix A PP 7028 Original Page 94 of 102



TURBINE BYPASS
VALVE CHEST A

BPV 4 EL 2611-4'

M5?DSPO I

I

259-4'

EL258'-9*

MS3DELO5

CONDENSER A

MS3DSPOB

MSSDELD4 MSMEL07

21

REVISION 0. 8/4/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

I O'-MS-3D

COMPONENT LOCATION SKETCH No.090

TURBINE BULDING-HEATER BAY
REFERENCES: (19!156,01911820191 183,5928-FS-I2

m= - n m m m - m
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TURBINE BYPASS VALVE CHEST ABPV 5

EL 261'-41

MSEELOI

MS3EEL02 -

MSSESP02

EL256'-7'

MSSEELO5

MSSESP05

491 CONDENSER A
EL 246-0'

MS3EEL04

REVISION 0: 8/4/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

I 0'-MS-3E

COMPONENT LOCATION SKETCH No.091

TURBINE BULDING-HEATER BAY
REFERENCES. Cl jg 16,.G191182,G lg1183,5928-FS-12
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TURBINE BYPASS

MSSFSP01

EL

DEG ELBOW
EL244'-0'

MSFEL04
45 DEG ELBOW MSSFELo7

CONDENSER B

25'-9,

MSFELO5

MSSFELO9
45 DEG HORIZMS3FSPo6

MSSFELOB V

'EL 230'-3"

i.. rrLuo REVISION 0: 7/19/93

. VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

10'-MS-3F

TURBINE BULDING-HEATER BAY .___

REFERENCES: G ]91156.G191 182,G 191 183,5920-FS-I2
COMPONENT LOCATION SKETCH NoP092
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TURBINE BYPASS
VALVE CHEST B

MS3GSP01

MS3GELOI

45 DEG

E L244'-0'

MSSGEL06

CONDENSER B
MS3GSP07

MSSGSPO0

M53GEL07
10 I'6' EL 230'-3

REVISION Q= 7/19/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

101'-MS-3G

COMPONENT LOCATION SKETCH No.093

TURBINE BULDING-HEATER BAY
REFERENCESi 0191 156,G 191182,G 191183,592B-FS-I2

1.
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TURBINE BYPASS
VALVE CHEST B

BPV 9
EL 261$-4'

MSSISPOI

MSSEL0I

EL259'- I I'

mSm1P09 M5.1EL04

CONDENSER 0MSStSP06

84'

MS,1SPOw

MS3EL03 MS3IEL06
EL246'"-3 ....

REVISION 0: 8/3/93

VERMONT YANKEE PIPING EROSION-
CORROSION INSPECTION PROGRAM

101 -MS-31

COMPONENT LOCATION SKETCH No.095

TURBINE BULDING-HEATER BAY
REFERENCES-. G191 15BG 191182.G191183,5920"FS-I2
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TURBINE BYPASS
VALVE CHEST B

BPV to

44VERTCAL

EL 261'-4'

MS3JEL0I

EL25CY-1I?'

MSSJEL04MS3JSP02

49'
CONDENSER B

EL 246'-04

MS3JEL03

REVISION• 0' 814193

REVISION 0: 68/4/93

VERMONT YANKEE PIPING EROSION-

CORROSION. INSPECTION PROGRAM

'TURBINE BULDING-HEATER BAY
REFERENCESt 0191156,G 191182,G 191 183,5920-FS-12

10' -•S-3J

COMPONENT LOCATION SKETCH No,096

= m = a m m m m m m I m
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APPENDIX B

SMALL BORE PIPING INSPECTION LOCATION DATABASE

Identification of Small bore components

Only specific small bore locations consisting of piping.components (valves, steam traps, orifices, etc.)
and the adjacent piping will be inspected under this program. These locations were selected and
identified in reference 5.4.3., and are compiled in the Small Bore Inspection Database.

Each location has been given a unique point number in the Small Bore Component Database.
Additional components will be included into the database as warranted. Since the majority of the small
bore components will be inspected only once, the previous system for identification of inspection results
was retained.

Each inspection performed is identified as follows:

I
I
I
I
I
I
I
I

rYRRSBxx"

where: YR - is the year the location is inspected.

SB - denotes small bore piping ( less than 2-1/2" diameter).

xx - a number assigned to the location by the FACPC for that specific
refueling outage.

Example: 93-SB04

The Data base identifies all small bore points inspected up to and including the 1999 RFO.
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APPENDIX B (Continued)

SMALL BORE PIPING INSPECTION LOCATION DATABASE

PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min
INSPECT. inch inch

No.
I 93-SBO1 MSD V" Pipe & Fittings Rx. Bldg. Torus Area G191167 MS-33(N.C.)Iabeled as 1" 160 .250 .053

D;S. of valve M-33 orificed valve.
ý2 93-SBO2 MSD 1" Pipe&Fittings D.S. Rx. Bldg. Torus Area 0191167 Normal flow to condenser 1" 160 .250 Z053

95-SBOI of steam trap ST60-3. is thru ST60-3.
(dp=965psi)

3 93-SBO3 MSD I" piping D.S. of Rx. Bldg. Torus Area G191167 Mn Steam strainer ST60- P" 160 .250 .053
LCV-2-143 3 blow down.

____-_ __ __ __ (dp=965psi) _
4 " 93-SBO4 MSD 3" & 2Y" MSD D. S. Rx. Bldg. Torus Area GI191167 N.C. valve (dp=965psi) 3. 160 .438 0.141

of valve MS-79 2W" 160 .375 0.116
_________________(3"-MSD-4) __..-__

5 93-SBO5 MSD 3" MSD-4 U.S. of T. B. -HeaterBay G191156 IE 3" 160 .438 0.141
Condenser A. STD .216 0.141
Nozzle 67

6 93-SBO6 MSD I" & 2z" MSD-7A T. B.- Heater Bay G191156 IE 1" 160. .250 .053
D.S. ofsteaam trap,. 2-1/2" 160 .375 .116

_______ ______ST-60-2A. _,_" _ _
7 93-SBO7 MSD 1" & 2Y' MSD-SA-@ T. B. - Heater Bay G191156 IE 11" 160 .250 .053

LCV-38A. 2Y," 160., .375 .116
8 95-SB03 MSD 1" &2'2" MSD-7B T. B. - Heater Bay. G191156 IE 1" 160 .250 .053

D.S. of steam trap, 2-1/2" 160 .375 .116
ST-60-2B1.

9 95-SBO4 MSD l"'& 2V". MSD-8B @ T. B. - Heater Bay G191156 1E V" 160 .250 .053
LCV-38B. 2Y" 160 .375 .116

10 93-SBO9 MSD I"&22" MSD-7C D.S. T. B. -Heater Bay G191156 IE V" 160 .250 .053
of steam trap ST60 2-1/2" 160' .375 .116
2C. __

11 93-SBI0 MSD 1" & 2." MSD-8C @ T. B. - Heater Bay G191156 IE 1" 160 .250 .053
95-SBO2 LCV-38C. __2Y? 160 .375 .116

12 95-SB05 MSD 1" &'2½W'MSD-7D T.B. -"Heater Bay G191156 lE 1" 160 .250 .053
D.S. of steam trap, 2-1/2" 160 .375 .116
ST-60-2D..

13 95-SB-06 MSD 1" & 2' "MSD-8D;@ T.B. -Heater Bay G191156 LE 1" 160 .250' .053
LCV-38D. 2Y" 160 .375 .116

93-SB08 MSD 8" MSD-9 Hdr. @ T. B. - Heater Bay G191156 (!E) Portions of LB 8" 80 .500 .347
2142" conna. (See L.B.... component inspected with

___" ____ __Sketch 097). " ' ". SB pipe. -,
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APPENDIX B (Continued)

SMALTL BORE PIPING INSPECTION LOCATION DATABASE
PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min

INSPECT. I inch inch
No.

14 93-SB12 MSD 1"&21/" Piping @ T. B. - Heater Bay G191156 IE 1" 160 .250 .053
valve MS-2A.

15 95-SB-07 MSD 1"&2V.," Piping @ T. B. -Heater Bay G191156 1E 1" 160 .250 .053
valve MS-2B.

16 93-SB13 MSD I"&2Y" Piping @ T. B. -Heater Bay G191156 IE 1" 160 .250 .053
valve MS-2C. 2W" .160 .375 .116

17 95-SBO8 MSD l"&2V2" Piping @ T. B. - Heater Bay G191156 IE 1" 160 .250 .053
valve MS-2D. _2y," 160 .375 .116

18 93-SBI4 MSD D.S. of valve MS-4 T.B. -HeaterBay G191156 IE 2!/," 160 .375 .116
on 2Y" MSD-6.

19 93-SB15 MSD 2W'"MSD-6 @ T.B. -HeaterBay G191156 IE 2Y" 160 .375 .116
Fittings U. S. of
Condenser A..

20 95-SBO9 MSD 21/" MSD-6. (2 &1 T. B. -Heater Bay G191156 IE 21'/, 160 .375 .116
96-SBOI length at Connect. to

Conden. A -Noz.33 '_... ......
21 93-SB16 MSD 1" MSD U.S. & D.S. T.B. -Heater Bay G191156 lE 1" 160 .250 .053

of valve MS-5A.,.
22 93-SB55 MSD .1" MSD U.S. & D.S. T. B. - Heater Bay G191:156 IE V" 160 .250 .053

of valve MS-SB.
23 93-SB17 MSD 1" MSD U.S. & D.S. T. B. - Heater Bay G191156 IE 1' 160 .250 .053

of valve MS-5C. ___..__

24 93-SB56 MSD I"MSDU.S.&D.S. T.B. -HeaterBay G191156 IE 1" 160 .250 .053
of valve MS-SD. 1

25 93-SB18 MSD 2" MSD hdr. Under T.B. -Heater Bay G191156 IE 2" 160 .344 .096
5A & 5C valves.

26 93-SB19 MSD 2" pipe & fittings D.S. T. B. - Heater Bay G191156 1E 2" 160 .344 .096
of valves MS-5A to
5D..

27 95-SBIO MSD 2"pipe& fittings D.S. T. B. - Heater Bay G191156 IE 2' 160 .344 ..096
of valves MS-5A to
5D. at Connect to
Condenser. A Noz.34

28 92-SBI 0 MSD 2" pipe & fittings D.S. T. B. - Heater Bay G191156 Leak@ MS-12 valve in 2" 80 .218 .096
92-SBI I of valve MS-12 up to 1992 Replaced in 1992
95-SB38 tee conn. _

29 92-SB13 to 92- MSD I" pipe & fittings U.S. T. B. - Heater Bay- G191156 Replaced in 1992. I" 80 .179 .053
SBI5 & D.S. of R-O. 60-1
95-SB I I up to tee conn. I I
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APPENDIX B (Continued)

SMALL BORE PIPING INSPECTION LOCATION DATNBASE
PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min

INSPECT. inch inch
No. J_

30A 92-SB12 MSD 2" pipingD.S. oftee T.B. -HeaterBay G191156 Leak @MS-12 valve in 2" 80 .218 .096
95-SB12 conn. D.S. of 1992 Replaced in 96 W/

R.O.60-4. _A335 P 11
30B 95-SB12 MSD 2" piping.D.S. of tee T. B. -Heater Bay G191156 Replaced in 96 W/ A335

conn. D.S. of R.O. PH1
60-1. at condenser

3] 96-SBO3 MSD I".pipe & fittings D.S. RX. - HPCI Room. 0191169 Replaced in 1990, w/ 1" 80 .179. .053
(HPCI) of valve HPCI FCV - VYI-HPCIIRCIC- A335-P1 I

43 DRAIN
32 ,96-SB4 MSD 1" pipe & fittings D.S. RX - RCIC Room G191174 Replaced in 1990, w/ 2" 80 .218 .096

(RCIC) of valve RCfC FCV- VYI-HPCIIRCIC- A335-PI 1
35 DRAIN

33 MSD (HPCI/ .2" pipe & fittings U.S. T.B. - Heater Bay G191156. Replaced in 1990, w/ 2" 80 .218 .096:
RCIC) of connect. to VYI-HPCIIRCIC- -A335-P11

Condenser B. DRAIN
34 93-SB20 HV I"-HV-IA, pipe & T. B. -Heater Bay G191158 Industry Experience Point 1" 80 .179 . .011

fittings U.S. of
connect, to Cond. B.

35 .93-SB21 HV I"HV-IA, pipe& T. B. -Heater Bay. G191158 Industry Experience Point 1" 80 .179 .011
fittings D.S. of R.O.-
IA

.36 93-SB22 HV . 1'HV-IA, pipe& T. B., - Heater Bay G191158 Industry Experience Point 1V 80 .179 .011
fittings @ valve HV-
IA

37 95-SBI.7 HV I"-HV-IB. pipe&. 1.B. -Heater Bay G191158 Industry Experience Point 1"- 80 .179 .011
fittings U.S. of
connect. to Cond. B _

38 95-SB16 HV 1"- HV-7B, pipe& T. B. -Heater Bay G191158 Industry Experience Point P" 80. .179 .011
fittings D.S. of R.O.-
iB:

39 95-SB18 HV 1"-HV-lB,-pipe& T. B. -Heater Bay G191158 Industry Experience Point 1" 80 .179 .011
fittings @ valve HV-
IB__

40 95-SBI9 HV I"-HV-2A, pipe & T. B. ..Heater Bay G191158 Industry Experience Point 1" 80 .179 .007
98-SBO01. fittings @ valve HV- '

4A
41 95-SB20 HV I"-HV-2A, pipe & T. B. - Heater Bay 0191158 Industry Experience Point 1" 80 .179 .007

98-SB02 - fittings @ R.O,-2A.. _ "__ _"_,._ ____-_
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APPENDIX B (Continued)

APPENDIX 

B (Continued)

SMALL BORE PIPING INSPECTION LOCATION DATABASE
PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom Tmin

INSPECT. inch inch
No.

42 95-SB21 HV I "-HV-2A, pipe & T. B. - Heater Bay G191158 Industry Experience Point 1" 80 .179 .007
98-SBO3 fittings @ Condenser

A.
43 93-SB23 HV I "-HV-2B, pipe & T. B. - Heater Bay G191158 Industry Experience Point 1" 80 .179 .007

fittings @ valve HV-
4B

44 93-SB24 HV I"-HV-2B, pipe & T. B. -HeaterBay .0191158 Industry Experience Point 1" 80 .179 .007
fittings @• R.O.-2B. •_._

45 93-SB25 HV 1"-HVr2B, pipe& T. B. -Heater Bay G191158 Industry Experience Point 1" 80 .179 .007
fittings @ condenser A . .... _

46 HV I Y2"-HV-3A, pipe & T. B. - Heater Bay "G191159 Industry Experience Point I K" 80 .200 .007
fittings @ valve HV-
7A

47 95-SB22 HV .I A"-HV-3A, pipe & T. B. - Heater Bay G191158 Industry Experience Point 1 V2" 80 .200 .007
fittings @ Condenser
A. Nozzle 23

48 HV 2"-HV-9A, pipe & T. B. -AHeater Bay G191158 Industry Experience Point 2" 80 .218 .008
fittings @ RO.-3A. -

49 HV 2"-HV-9A, pipe& T.B. -Heater Bay G191158 IE 2' 80 .218 .008
fittings D.S. of valve
HV- 15A

50 HV 2"-HV-9A, pipe & T. B. - Heater Bay G191 158 IE 2" 80 .218 .008
fittings @ Condenser
A.

51 HV I '/"-HV-3B, pipe & T. B.- Heater Bay G191158 IE 1", 80 .200 .007
fittings @ valve HV- "
7B • _ .

52 95-SB23 HV 1 'A"-HV-3B, pipe & T. B. - Heater Bay G19H158 IE . 'A' 80 1200 .007
fiitings @ Condenser
A.

53 HV .2"-HV-9B, pipe& T.B. -HeaterBay G191158 IE 2" 80 .218 .008
fittings @ R.O.-3B.

54 [V 2"-HV-9B, pipe & T. B. - Heater Bay GI91158 IE 2" 80 .21.8 .008
fittings D.S. of valve
HV- 15B

55 HV 2"-HV-9B, pipe & T. B. - Heater Bay 0191158 IE 2" 80 .218 .008
fittings @ Condenser
A.
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APPENDIX B (Continued)

SMALL BORE PIPING INSPECTION LOCATION DATABASE
PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE., SCH. Tnom T min

INSPECT. j inch inch
No. I __ : _

56 HV 2W'-HV-4A, pipe & T. B. -Heater Bay G191158 Industry Experience Point 1V 80 .179 .011

f i t t i n g s U .S . o f 

8 

. . ..

connect. to Cond. B.
57 HV 2Vz-HV-4A, pipe& T. B. - Heater Bay G191158 Industry Experience Point V. 80 .179 .011

fittings D.S. of R.O.-
4A

58 RV 2A"-HV-4A, pipe & T. B. - Heater Bay G191158 Industry Experience Point 1" 80 .179 .011
fittings @ valve HV-
9A

59 [HV 2'A"-HV-4B. pipe & T. B. - Heater Bay G191158 Industry Experience Point 1" 80 .179 .011
fittings U.S. of
connect. to Cond. B

60 HV 2/2- HV-4"B, pipe & T. B. - Heater Bay 0191158 Industry Experience Point 1" 80 .179 .011
fittings D.S. of R.O.-
4B

61 HV 2'"-HV-4B, pipe & T. B. - Heater Bay 0191158 Industry Experience Point 1" 80 .179 .011
fittings@ valve HV-
9B _

62 95'-SB24 ES 2"-ES-12A piping US T. B. - Heater Bay 0191156 Industry Experience Point 2" 80 .218 .012
98-SBOB & DS of LCV-2A near

Condenser A
63 95-SB25 ES 2"-ES-10kpiping US T. B. - Heater Bay G191156 Industry Experience Point 2" 80 .218 .012

& DS of LCV-3A near
Condenser A

64 93-SB26 ES 2'"-ES-12B piping US T. B. - Heater Bay 0191156 Industry Experience Point 2" 80 .218 .012
& DS of LCV-2B near
Condenser B.

65 93-SB27 ES 2"-ES-IOB piping US T. B. -Heater Bay G191156 Industry Experience Point 2" 80 .218 .012
98-SB09 &DS of LCV-3B near

Condenser B
'66 93-SB28 AS 1 "piping-US &DS of T.B. - STAE Room. G 191156 Industry Experience Point 1" 160 .250 .053

________ _______valve LCV-101-39 __...

67 93-SB29 AS' 1" & 2" piping US T.B. - SJAE Roomn. G191156 Industry Experience Point 1" 160' ".250 .053
98-SB04 &DS of steam trap ST 2" 160 .344 .096

62-1. ____________

68 93-SB30 AS 2"-MSD-465 pipe & T.B. - Heater Bay G191156 Industry Experience Point 2" 160 .344 .096
98-SB03 fittings @ connect. to

Condenser B
- ______Nozzle 68 •
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APPENDIX B (Continued)

_SMALL BORE'PIPING INSPECTION LOCATION DATABASE,
PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnorn T ain

INSPECT. inch inch
No.

69 95-SB26 AS 2"-MSD-465 pipe & T.B. - SJAB Room. G3191156 Industry Experience Point 1" 160 .250 .053
fittings DS of valve V-
62-2

70 95-SB27 AS V" piping US &DS of T.B. - SJAE Room. G1.91156 Industry Experience Point 1" 160 .250 .053
valve LCV-101-40

71 95-SB28 AS 1" & 1 " piping US T.B. SJAE Room. G191156 Industry Experience Point 1" 160 .250 .053
98-SB06 &DS of steam trap ST 2' 160 .344 .096

62-2.
72 95-SB29 AS I'"-MSD-464 pipe & T.B. - Heater Bay G191156 Industry Experience Point 2" 160 .344 .096

98-SBO7 fittings @ connect. to
Condenser B
Nozzle 69

73 95-SB30 AS(AOG) 2" piping of DS of T.B. -Heater Bay 33600-A217 Industry Experience Point 1" 160 .250 .053
valve OG PRV -834A EI.248.

74 95-SB31 AS(A00) 3/4" piping US &DS T.B. -Heater Bay 33600-A217 Industry Experience Point 1" 160 .250 .053
of steam trap MS- EI.248. 2" 160 .344 .096
113-4A. -

75 95-SB32 AS(AOG) 3/4" piping US &DS T.B. -Heater Bay 33600-A217 Industry Experience Point 2" 160 .344 .096
of steam trap MSI115-, EI.248.
IA .A___

76 95-SB33 AS(AOG) 3/4"MS-189-D3 AS T.B. - Heater Bay El 33600-A217 Industry Experience Point 2" 160 .344 .096
drain from OG @ 233'-4"
conn. to 3"-MSD-4. _

77 95-SB34 AS(AOG) 3/4"HICN-188-HI AS T.B. - HeaterfBayEl 33600-A217 I.E. Point, Replaced prior 2" 160 .344 .096
drain from OG @ 233'-4" to 1990
corn. to 3"-MSD-4.

78 93-SB31 - SSL 1 V2" & 3" Header for T.B. - Heater Bay. 5920-224 Industry Experience Point 1 ½' 80 .200 .077
ISLMSV offTurbine 3" 40 .216 .141
Stop Valves

79 93-SB32 SSL I Y"-l SLMSV - Stop T.B. - Heater Bay 5920-224 Industry. Experience Point I 'A" 80 .200 .077
Valve A

80 93-SB33 SSL 1.A"-I SLMSV -o Stop T.B. - Heater Bay 5920-224 Industry Experience Point 1 'A" 80 .200 077
Valve B

81 93-SB34 SSL I 21"-ISLMSV - Stop T.B. - Heater Bay 5920-224 Industry Experience Point 11W 80 .200 .077
Valve C

82 93-SB35 SSL 1 /2½"-ISLMSV - Stop T.B. - Heater Bay 5920-224 Industry Experience Point I'" 80 .200 .077
I V a lv e D I I _1__ _8 0_ _2 00_ _.0 7 7
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APPENDIX B (Continued)

"______ SMALL BORE PIPING INSPECTION LOCATION DATABASE

PT PREY. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min
INSPECT. inch inch

No. _
83 93-SB36 SSL I ½/" Header for T.B. - Heater Bay 5920-224 ! 2" 80 .200 .067

S1SCVL off Turbine
Control Valves

184 93-SB38 SSL '".-ISCVL, Control T.B. - Heater Bay 5920-224 ½"? 80 .147 .033
Valve A. _

85 93-SB39/40 SSL Y2"-I SCVL -Control T.B, - HeaterBay 5920-224 2" 80so .147 .033
Valve B. __"___...

:86 93-SB41/42 SSL ½"-ISCVL - Control T.B. 7- Heater Bay 5920-224 'A" 80.. .147 .033,
Valve C.

87 93-SB37 SSL 'A"-ISCVL - Control T.B. - Heater Bay 5920-224 'A' 80 .147 .033
ValveD. _

88 93-SB43 SSL 1" & 3" Header for T.B. - Heater Bay 5920-224 2-1/2" 40 .203 .116
2SLMSV off Turbine 1". 80 .179 .053

____"__" ___Stop Valves A & B _"

89. 93-SB44 SSL 1" & 3" Header for T.B. - Heater Bay 5920-224 3" 40 .216 .141
2SLMSV off'Turbine 1" 80 .179 .053
Stop ValveC '

90 93-SB45 SSL I"- 2SLMSV off T.B. - Heater Bay 5920-224 3" 40 .216 .141
Turbine Stop Valve D 11" 80 .179 .053

91 93-SB58 SSL 2'A" - Header for T.B. - Heater Bay 5920-224 P ". 80 .179 .053
2SCVL off Turbine
Control Valves _

92 93-SB61 SSL P" - 2SCVL off T.B. - Heater Bay 5920-224 22". 40 .203 .116
Control Valve A

93 93-SB60 SSL I" - 2SCVL off T.B. - Heater Bay 5920-224 11' 80 .179 .053
Control Valve B.

94 93-SB59 SSL V" -2SCVL off T.B. - Heater Bay 5920-224 1" 80 .179 .053
Control Valve C

95 93-SB57 SSL I"- 2SCVL off T.B. - Heater Bay 5920-224 1" 80 .179 .053
Control Valve D

96 92-(SB-info SSL Turbine Bypass Valve T.B. - Heater Bay 5920-224 1/2" 80 .147 .034
• nly) Chest 1st Seal

_ _Leakoff 1/2"-l SLBPV
97 92-SBOI SSL. TBV Chest 1st Seal T.B. - HeaterBay" 5920-224 2" 80 .211 .099

Leakoff 2"-ISLBPV
98 92-SB02 SSL TBV Chest 1st Seal T.B. - Heater Bay 5920-224 22" 80 .218 . .099

Leakoff 2"-ISLBPV __

99 92-SBO3 SSL TBV Chest Ist Seal T.B.. - Heater Bay 5920-224 2" 80 .218 .099
Leakoff 2"-ISLBPV _"_"_"_"_:_-_
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APPENDIX B (Continued)

SMALL BORE PIPING INSPECTION LOCATION DATABASE.
PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min

INSPECT. 1 •1inch inchNo.
100 92-SBO4 SSL TBV Chest 1st Seal T.B. - Heater Bay 5920-224 2" 80 .218 .099

Leakoff 2"-ISLBPV
101 92-SBO5 SSL TBV Chest 1st Seal T.B. - HeaterBay 5920-224 2" 80 .218 .099

Leakoff '2" 1 SLBPV "______"
102 SSL TBV Chest Ist Seal T.B. - Heater Bay 5920-224 Not Inspected in 1992 2" 80 .218 .099

__ _ _ ._ Leakoff 2"-ISLB PV . -_.... _ _"_ __'

103 92-SBO7 SSL TBV Chesrt st Seal T.B. - Heater Bay 5920-224 2' 80 .218 .099
Leakoff 2"-1SLBPV

104 92-SBO8 SSL TBV Chest 1st Seal T.B. - Heater Bay 5920-224 2" 80 .218 .099
Leakoff 2"-1SLBPV "

105 92-SBO9 SSL TBV Chest 1st Seal T.B. - Heater Bay 5920-224 Vertical section replaced 2" 80 .218 .099
Leakoff 2"-ISLBPV in 1992.

106 92-SBIO SSL TBV Chest 1st Seal T.B. - Heater Bay 5920-224 Loc, of 1992 leak, 2" 80 .218 .099
Leakoff 2"-ISLBPV replaced in 1992.

107 93-SB46 SSL TBV Chest 2nd Seal T.B. -Heater Bay 5920-224 Continuation of 1992 2'W, 40 .203 .116
Leakoff inspections
2Y - 2SLBPV

108 93-SB47 SSL TBV Chest 2nd Seal T.BA - Heater Bay 5920-224 "22'- 40 .203 .116
95-SB35 Leakoff 21/" -

2SLBPV ....
109 93-SB48A SSL TRV Chest 2nd Seal T.B. - Heater Bay 5920-224 2W-" 40 .203 .116

93-SB48B Leakoff 2W'-
95-SB36A 2SLBPV
95-SB36B

110 93-SB49 SSL 2'2" - ISPL2 H.P. . T.B. - Heater Bay .'5920-224 Significant Wear @ 2Y1 40 .203 .023
-Turbine Pocket Drain Duane Arnold

1I 93-SB50 SSL 2Y" - I SPL2 H.P. T.B. - Heater Bay . .5920-224 2 Y" 40 .203 .023
Turbine Pocket Drain

112 93-SB51 SSL 2Y" - I SPL2 H.P T.B. - Heater Bay .5920-224 " 2V2" 40 .203 .023
Turbine Pocket Drain

113 93-SB52 SSL 2Y'" - ISPL2 H.P> T.B. - Heater Bay 59220-224 2" 40 '.203 .023
Turbine Pocket Drain

114 93-SB53 SSL 2W' - I SPL2 H.P. T.B. - Heater Bay 5920-224 242W' 40" .203 .023
Turbine Pocket 90
.deg elbow

115 93-SB54 SSL ISPL2 2Y," x 2" T.B. - Heater Bay 5920-224 2Y2" 40 .203 :. .023
reducerat36"CAR 2" 40.- .154 .019

pipe. l_...__...._ll. ... . .. ._ _ _
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APPENDIX B (Continued)

SMALL BORE PIPING INSPECTION LOCATION DATABASE

PT. PREV. SYSTEM -DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T ndu
INSPECT. inch inch

No.-

116 95-SB37 C I1½"&2&Y" pipingUS T.B. - HeaterBay G191157Sht.1 1E 1"'/ 80 .200 .038
& DS of LCV 1A-3 22" 80,-. .276 .057

117 MSD Steam Seal Regulator G191156 IE I"
to Steam Seal Piping 5920-224
low point drain

118 HV 4"-HV-8A @ T.B. - Heater Bay G191158 IE
Condenser A No.4
continuous vent.

119 C - I" Piping D.S. ofR.O. T.B. - HeaterBay G191157Sht.1 IE
64-2 _ _ _

120 ES 3"-ES-8A T.B. - Heater Bay 0191156 IE
D.S. of LCV-4A _ _ _

121 ES 3"-ES-8B T.B. - Heater Bay. . 0191156 I13
_________________ D.S. of LCV-4B .- __

122 99-SBOI MSD 1" piping US & DS . Rx. Bldg. G191169 Sht.I (I.E.) Dresden 3 LER 3196 .1 160 .250 .053
valvo HPCI-LCV-53 HPCI Rm.. VYI-HPCI-

Pt.3A St.2/2
123 99-SBO2 MSD I" piping US& DS of Rx. Bldg. G191169 Sht.I (I.E.) Dresden 3 LER.3/96 1" 160 .250 .053

Steam Trap ST-3 HPCI R.m. VYI-HPCI-
____ _ _ . ... Pt.3A St.212

124 99-SB03", MSD 1" piping US & DS Rx. Bldg. G191169 Sht.1 (I.E.) Dresden 3 LER3196 1" 160 .250 .053
valve HPCI-FCV-42 HPCI Rm. VYI-HPCI-

P.3A St.2/2
125 99-SB04 MSD I" piping US & DS Rx. Bldg. G191174 Sht.1 (I.E.) Dresden 3 LER 3196 1" 160 .250 .053

valve RCIC LCV-32 RCIC Ri0. VYI-RCIC-Pt.3A
__Shis.1/2 & 2/2

126 99-SBOS MSD 1V pipingUS & DS of Rx. Bldg. G191174Sht.! (I.E.) Dresden 3 LER3/96 :" 160 250 .053

Steam Trap ST-6 RCIC Rm. VYI-RCIC-Pt.3A
___ __ __, .. . ..___ _ _Shts.1/2 & 2/2

127 99-SB306 MSD 1" piping US & DS Rx. Bldg. 0191174 Sht.] (I.E.) Dresden 3 LER 3/96 !" 160, .250 .053
valve RCIC FCV-34 RCIC Rnm. • VYI-RCIC-Pt.3A

__ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ Shts.1/2 & 2/2 !: _ ___" " __._ .,., .
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APPENDIX C

IDENTIFICATION OF FAC SUSCEPTIBLE SYSTEMS & COMPONENTS

CA FAC PHENOMENON

Flow-accelerated corrosion is a process that leads to wall thinning (metal loss) in carbon or low alloy
steel piping exposed to flowing water or wet steam. The rate of metal loss depends on a complex
interplay of several parameters. These include but are not limited to:

* water chemistry; pH, oxygen content, and temperature.

* piping material composition; chromium, copper, and molybdenum content.

" hydrodynamics; fluid flow velocity, piping geometry, and steam quality.

This phenomenon normally occurs in flowing deoxygenated water with a pH between 7.0 and 9.5. It is
not a classical erosion process in that the metal loss is not caused'by a mechanical process. A large body
of experimental work has identified several key variables that influence the rate of attack. These are
listed below with an indication of how they impact the material loss behavior.

I
I
I
I
U
I
I
I
I
I
I
I

Variable:

Fluid Velocity
Fluid pH level,
Fluid oxygen content
Fluid temperature
Steam Quality
Component Geometry
Component chromium content
Component copper content
Component molybdenum content

FAC increases if variable is:

Higher
Lower
Lower
250-400 F.
0.1 -0.9
Such as to create more turbulence
Lower
Lower
Lower

Single phase FAC is most likely to occur in main feedwater, condensate, and heater drain piping. Areas
demonstrated to be especially susceptible include bypass lines for recirculation flow around pumps and
control valves. It is also likely to occur downstream of control valves (angle vakves in particular),
restriction orifices, and in elbows in close proximity to other fittings.,

Two-phase FAC often occurs in piping for main steam, extraction steam, moisture separator drains,
blowdown piping, feedwater heater drains, and downstream of leaking valves.

I
I
I
I
I
I
I
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APPENDIX C (Continued)

C.2 SYSTEM SELECTION CRITERIA

All Plant piping systems are subject to review for potential inclusion into the Piping FAC Inspection
Program. A piping system is defined here as a section of piping within a plant system which has a
unique history of operating conditions (temperature, flow, water chemistry). Generally piping systems
extend between two major components such as pumps, heaters, and Vessels.

There are thousands of piping components in service at VY, most of which do not operate under
conditions where FAC is a concern. FAC occurs in single phase water and two-phase water/steam
piping under certain thermodynamic and chemistry conditions. In order to focus attention and resources
effectively, those components where FAC is not a concern shall be eliminated from the scope of the
inspection program. To accomplish this the exclusion criteria developed by EPRI contained in Section
4.2.2 of NSAC 202L (Ref. 5.4.8.) will be used.

NOTE

Portions of piping systems which meet certain exclusion criteria, may or may not be
excluded from the program scope. The systems excluded by the criteria below could be
susceptible to damage from other corrosion or degradation mechanisms. These include
cavitation erosion, liquid impingement erosion, intergranular stress corrosion cracking
(IGSCC) , rruicrobiologically influenced corrosion (MIC), and solid particle erosion.

All plant systems are considered as in the scope of the VY Piping FAC Inspection Program unless

excluded by one of the criteria listed in Appendix C.3

C.3 SYSTEM EXCLUSION CRITERIA

C.3.1 Stainless Steel or Low Alloy Steel Piping

Systems of stainless steel piping or low alloy steel piping with a nominal chromium
content equal to or greater than 1-1/4%. This exclusion pertains only to complete piping
systems constructed of FAC resistant alloys. If some components in a high alloy line are
carbon steel ( valves) then the line shall not be excluded. In lines with specific
components or sections of piping replaced with FAC resistant materials, the entire'line
shall be identified as susceptible. Note that high chromium materials do not necessarily
protect against other damage mechanisms,'especially cavitation and liquid impingement
erosion. If the damage mechanism which prompted previous material replacement has
not been identified, then the system should not automatically be excluded from the
program scope.

C.3.2 Superheated Steam Systems

Superheated steam systems with no moisture content regardless of temperature or
pressure levels. However drains, traps, and otherpotentially high-moisture content lines
from super-heated steam systems should not be excluded automatically.
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APPENDIX C (Continued)

C.3.3 High Dissolved Oxygen or RawWater Systems

Systems with high levels of dissolved oxygen (oxygen > 1000. ppb), such as service
water, circulating water, and fire protection.

C.3.4 Single Phase Systems with Temperature Below 175F.

EPRI recommends exclusion of single phase systems with temperature below 200F (low I
temperature). A temperature of 175F will be used for conservatism. If measurable wear
is found in nearby piping operating slightly above 200F, EPRI recommends that the
systems exclusion be reconsidered.

C.3.5 Systems With No Flow, or Which is in Use Less Than 2%of Pant Operating Time

Systems with no flow, or those that operate less than 2% of plant operating time or single
phase systems that operate with temperature > 200F less than 2% of plant operating time.
If the actual operating conditions of the system can not be confirmed (potentially leaking
¢alves, etc.) or if the service is severe (flashing flow), the system should not be excluded
based on operation time alone.
This includes normally closed small bore equipment vents, drains, and level control

instrument ,lines.

C.3.6 Piping Which Carries Fluids Other Than water or Wet Steam I
The VY Piping FAC Inspection Program applies only to piping carrying water or wet
steam. Therefore non-water systems such as Instrument Air or Turbine Lube Oil Systems I
are excluded.

A formal evaluation to identify FAC of susceptible piping ("susceptibility analysis") has been performed I
and is documented in reference 5.4. .. The susceptibility analysis will be revised as required to reflect
changes in plant operation and configuration.

C.4 COMPONENT SELECTION CRITERIA I
All components on large bore lines not excluded by the criteria in Appendix C.3 above are included in
the scope of the program. Each component is given a unique identification (Component ID). Each large
bore line will be modeled using CHECWORKS as appropriate. When large bore piping is inspected, the
results included into the CMECWORKS model and long term wear is trended.

All small bore lines 2-1/2 inch nominal diameter and smaller not excluded by the criteria in Appendix
C.3 are included in the scope of the program. However, not all components on these lines are given a
unique component identification. Only selected locations on these lines are inspected to determine if
significant wear is occurring.

Long term tracking of wear in small bore piping will not generally be performed. Components and
attached piping which exhibit FAC damage will preferably be replaced with FAC resistant materials.
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APPENDIX C (Continued)

C.5 ADDITIONS TO THE PROGRAM SCOPE

Additional piping systems and components may be added to the inspection program at any time in the
future based on: new industry experience, discovered wear during plant maintenance, installation of new
piping, and planned or discovered changes in the operation of an existing system.
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APPENDIX D

USE AND CONTROL OF CHECWORKS MODELS

D.1 EPRI CHECWORKS

The EPRI developed CIHECWORKS code, (REF. 5.4.9.), is a Windows based personal computer
code. It is an integrated software platform for evaluating power plant piping systems for the I
most common types of corrosion that degrade piping and equipment.

Version 1.0 of CHECWORKS contains a FAC module which incorporates the capabilities of the
previously used CHECMATE family of codes, CHECGMATE, CHEC-NDE, and CHEC-T as
parts of the same program. It also contains extensive data base capabilities for: organizing plant
design information for input to FAC evaluations, storage of piping inspection data, tracking
component wear, mad planning and scheduling piping component inspections.

D.2 TRAINING

As a minimum, the engineers modeling plant piping systems with CHECWORKS shall have
received the EPRI/CHUG Introductory FAC and CHECWORKS training.

D.3 MODELING OF PLANT PIPING SYSTEMS USING CHBECWORKS

Evaluation of the susceptible plant piping systems for FAC performed using the EPRI
CHECWORKS code shall use references 5.4.9. and 5.4.10. for input conventions and modelingguidance.

D.4 DOCUMENTATION

CHECWORKS is used as a tool to plan inspections, track inspection results, wear rates, piping
component data, and repair and/or replacement history. Results from the code are not used for
design or to demonstrate conformance to design bases. The CBECWORKS evaluations are not
considered as design basis input. Therefore, the evaluations will not be documented as a formal
"VYC" calculation.

The CHECWORKS model inputs, assumptions, and results shall be documented in a manner
consistent with the technical content requirements of AP 0017 or AP 6045 Technical I
Evaluations. The modeling and documentation shall be independently reviewed using Appendix
B of AP 0017 as guidance. The models and supporting documentation will be controlled and
maintained by the FACPC.

D.5 REVISIONS & UPDATES

Revisions to the plant CHECWORKS models shall be performed to reflect current plant
operation and configuration. The Design changes and plant upgrades will be reviewed by the
FACPC for effects on the current plant models.

The CHECWORKS models shall be updated after each refueling outage to incorporate
inspection data taken during the outage for use in planning inspections for the following outage.
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APPENDIX E

CRITERIA FOR SELECTION OF PIPING COMPONENTS FOR INSPECTION
AND SAMPLE EXPANSION GUIDELINES

E.I Inspection Planning

E.i.1 GENERAL

The outage inspection scope is determined by the FACPC using: pipe wall thickness measurements from
past outages, predictive evaluations performed using the CHECWORKS computer code, industry events
related to FAC, results from other plant inspection programs, and engineering judgment.

The FAGPC prepares an inspection plan and identifies the inspection scope (specific components) prior to
each refueling outage in accordance with outage planning milestones. This scope is used by the ISIPC for
resource planning and for input to the outage schedule.

Repeat inspections are performed on piping components which have evidenced FAC damage in the past.
Industry events such as a pipe rupture or discovery of eroded components may dictate. a change or
addition to the inspection scope. Components are added to the inspection scope based on experience or
events at other operating plants as information is received. The planned inspection scope for each
refueling outage may be increased or decreased during the outage based upon the quantitative inspection
results of selected components.

When significant component wear is found, inspections of additional components (sample expansion)
shall be performed. Sample expansion is based on the guidelines presented in Appendix E.3 below.

E. 1.2 Long Term Planning

The scope of future piling inspections is dependent on the inspection results from previous outage
inspections. For this reason all components to be inspected in the future cannot be scheduled several
outages in advance.

With time, previous inspection results and, the predictive models correlated with the inspection results will
be the driving force behind inspection point selection. Bythen enough inspection data will have been
obtained to predict, with a high degree of confidence, the locations at Vermont Yankee experiencing
significant FAC damage.

Other factors to consider in plarming future inspections include,,:_

* The consequences of failure of a particular component with respect to personnel safety and plant
availability.

* The margin of nominal wall thickness to code minimum wall thickness. It is a function of the original
piping design and varies from system to system, and from line to line on the same system.

" Replacement of susceptible components with different piping materials, If wear rates are primarily
due to piping material, replacement materials should reduce wear rates. If wear is due primarily to
geometry, a partial or full.redesign of-the system will significantly reduce susceptibility to FAC.
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APPENDIX E (Continued) I
E.1.3 Initial Inspections 3

Components selected for initial inspection shall be representative of the most susceptible systems and the
component ranking within those systems. An effort to select a variety of component types should be
made. .

The corresponding components on parallel trains or on similar piping systems can be grouped. Each
group can contain one or several piping components. At least one component from each group should be
inspected.

Parallel trains of the same system should have essentially the same geometry and flow conditions. If not,
the trains should be considered a separate group. Piping components downstream of each flow control I
valve should be considered as a separate group.

E.2 Selection Methods and/or Basis for Component Inspections

The basis for selection of specific components for examination during a refueling outage is by one or

more of the. following:.

E.2. 1. CHECWORKS Predictive Models

Components are ranked for susceptibility to FAC by the CHECWORKS computer code based on a
number of factors including; component geometry, piping'material, fluid environmerit (single-phase or I
two-phase flow), water chemistry, and temperature. Once actual inspection data is included the
CHECWORKS model, the predicted wear rates and thickness values are statistically factored to reflect
the actual wear fr'om the inspection data.

a) For piping modeled using the EPRI CHECWORKS code without previous inspection
data, select the most susceptible components on a line or section of piping for inspection.

b) For piping modeled using the EPRI CHECWORKS code With previous inspection data,
select the components with the highest calculated wear rate and lowest time to minimum
code wall thickness. In general, components should be scheduled for inspection by
projecting the calculated wear such that it will be inspected prior to reaching 0.875 times
the nominal wall thickness.

c) Components can be included in the inspection scope to help calibrate the CHECWORKS
models. Generally include components from lines which have no (or a limited amount of)
previous inspections data.

E.2.2 Components Identified During Previous Inspections

The Outage Inspection Reports identify components which have experienced wear and specific
components to be included in future inspections. Components shall be scheduled for re-inspection for the
following reasons: 3
* Monitoring of identified piping component wear on a component from a previous outage.

" Suspect or questionable inspection results which require confirmation.
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APPENDIX E (Continued)

E.2.3 Industry Experience Components

Industry experience components from other plant inspection programs or from other plant piping failures
are typically identified via INPO industry operating experience (OE) or through the EPRI CHUG.
Industry Experience Components include, but are not limited to locations listed below.

Large Bore Piping:
o Downstream of flow control valves.
- Downstream of orifices and /or flow meters.
* Downstream of exit nozzles.
* Downstream of feed pumps.

Small Bore Piping:
Downstream of flow control valves.

* Downstream of orifices and/or flow meters.
* Upstream and downstream of steam traps.
* Drain and vent connections to large bore piping or components with two-phase flow.
• Last two changes in direction prior to entering the condenser.(i.e. 90 & 45 degree elbows,

reducers, orifices, or globe valves).

E.2.4 Systems Not Modeled Using CHECWORKS (Susceptible-Non Modeled, SNM)

Susceptible Piping which has not been modeled using CHECWORKS (SNM) includes systems that
contain lines which have unknown or widely varying operating conditions which preclude the
development of accurate analytical models. These include vent and drain piping with multi-phase flow
and lines subject to off normal flow conditions.

Inspection locations are selected based a combination of industry experience, plant experience, and
engineering judgement. Locations should be selected for initial inspection with the objective of
identifying a sufficient number and the appropriate locations to confirm system susceptibility.

Locations to inspect include:

a) Isolated lines to the condenser in which leakage is indicated from the turbine performance
monitoring system. Data is normally obtained from the Systems Engineering Group, (Thermal
Performance Monitoring)

b) Components in susceptible piping which has not been modeled using CHECWORKS and have
not received an initial inspection. Specifically:

- Downstream of orifices
e Downstream of flow control valves and level control valves.
0 Nozzles
o Tees and laterals, particularly field fabricated tees and laterals
* Complex geometric locations such as components located within two diameters of each other
o Components with backing rings and counterbores.
* Components downstream of replaced components (upstream, if expander).
o Components which have been replaced in the past and not upgraded to a FAC resistant

material.
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APPENDIX E (Continued) I
E.2.5 Parametric Studies and Engineering Judgment

In general, piping systems will be modeled using CHECWORKS. However, certain piping systems or
portions of lines have usage and flow rates which cannot be accurately quantified due to operating
conditions which vary greatly or are controlled by remote level, pressure or temperature signals. An I
example is the emergency bypass lines to the condenser on the heater drain system.

Alternate methods for selection of components for inspection include parametric studies and the use of
seasoned engineering judgment. Comparative studies using the CHECWORKS code or other fluid
dynamics analysis tools to model a piping segment while varying parameters such as temperature, flow
rate, valve position, etc. can be used to rank the effects of each parameter on susceptibility to FAC. These
rankings are then used as a guide in selecting components for inspection.

Certain piping configurations and flow conditions are known to have a high susceptibility to FAC. Lines
containing control valves or pressure reducing orifices which flow to a lower pressure sink such as the
condenser are important to consider because of possible flashing and high velocities downstream of these
components. Other conditions are not as evident, such as leakage by normally closed valves on lines
considered to have no flow during normal operation.

E.3 Sample Expansion Guidelines

Expansion of the scope is required when significant wall thinning is discovered in a particular piping i
component. When this occurs, identical or similar piping components in parallel and/or alternate piping
components shall be inspected. The EPRI sample expansion guidelines (Reference 5.4.8.) shall be used
to select additional components.

"Significant wall thinning" in a piping component is determined by the evaluation of inspection data
performed by Design Engineering Mechanical/Structural Dept. using DP 0072.

(1) When sample expansion is required per DP 0072, the selection of additional components to be
inspected shall be as follows:

(a) Any component within two diameters downstream of the component displaying i
significant wear, and within two diameters upstream if that component is an expander or
expanding elbow.

(b) A minimum of the next two most susceptible components from the CHIECWORKS
relative wear ranking in the same train as the piping component displaying significant
wear.

(c) Corresponding components in each other train of a. multi-train line with a configuration
similar to that of the piping component displaying significant wear

(2) When inspections of the expanded sample (1) above detect additional components with
significant FAC wear the sample should be further expanded to include:

(a) Any component within two diameters downstream of the component displaying
significant wear, and within two diameters upstream if that component is an expander or
expanding elbow.

(b) A minimum of the next two most susceptible components from the relative wear ranking
in the same train as the piping component displaying significant wear.
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APPENDIX E (Continued)

(3) When inspections of the expanded sample of (2) above detect additional components with
significant FAG wear, the sample expansion of (2) above should be repeated until no additional
components with significant wear are detected.
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT

1.0 SUMMARY

This was the first outage in which FAC piping inspection activities were controlled under a
new Vermont Yankee Program Procedure, PP-7028 "Piping Flow Assisted Corrosion
Inspection Program".

External UT measurements were taken on 25 large bore piping components in the
Feedwater and Condensate Systems. Also inspected were 2 sections of small bore piping,
on the turbine Steam Seal Regulator drain piping. No internal visual inspections were
performed on the Turbine Cross-Around piping.

The large bore results were evaluated using a three level screening process defined in a
new plant procedure DP 0072. All components inspected were found to have a wall
thickness greater than the code minimum wall thickness. The predicted thickness at the
next refueling outage was greater than the code minimum wall thickness for all components.
A summary of the large bore piping component screening is contained in Attachment 1.
Attachment 2 contains a summary of the small bore piping inspection results.

No piping components required repair or replacement during the refueling outage and there
were no immediate operability concerns.

Component selection was based on a combination of; previous inspection experience,
industry events, analyses using the EPRI developed CHECWORKS computer code, and the
consequences of component failure.

During the 2001 refueling outage, the UT inspections were performed by the same
personnel performing the ASME Section XI in-service inspections. Panametrics 26DL+
electronic thickness measurement and data logging equipment was used to collect data.
Component preparation, scaffolding, insulation removal, and surface cleaning, were
performed by NPS personnel. Due to the small inspection scope, application of grid
markings was performed by the UT personnel using guidelines contained in Appendix A of
the UT procedure, NE 8053.

This was the first outage that the UT results were directly downloaded from the data loggers
into the EPRI CHECWORKS program located on the VY computer network. This reduced
both time and effort required to transmit data to engineering personnel and resulted in a
faster turn around time for engineering to evaluate the inspection results and release
components for restoration.
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT !

2.0 2001 REFUELING OUTAGE INSPECTION PLAN I
The 2001 refueling outage inspection scope (references 4 & 5) was developed to satisfy the
following goals:

* To Inspect components requiring follow up inspections, based on UT data from previous
refueling outages. I

* Inspect components identified by the EPRI CHECWORKS computer code ranked high
for susceptibility to wear and/or. having the least time remaining to reach code minimum
wall thickness. U

* Perform repeat inspections on selected components for calibration of the CHECWORKS
models.

To Incorporate industry experience into the program through inspection of components .1
at VY that are similar to those'that• have either failed or showed significant wall thinning
,at other plants.

* To perform inspections on any large bore and small bore piping components subjected L
to off normal flow conditions, such as components downstream of normally closed valves
with seat leakage. These components are identified by the cognizant Systems Engineer,
using the turbine performance monitoring system., Two Heater Drain system bypass
valves at the condenser were identified by the thermal performance monitoring system
as leaking by the normally closed valves. The plan was for the outage was for
maintenance to disassemble the valves, perform an internal visual inspection for erosion 1
of the valve bodies and the downstream piping. External UT measurements would only
be performed if indications of internal wear were identified.".
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT

3.0 EVALUATION OF INSPECTION RESULTS

3.1 Large Bore Piping

Twenty-four (24) large bore piping components and one (1) equipment nozzle were included
in the planned inspection scope for external UT exams. Inspections of the turbine cross
around piping were deferred until the 2002 RFO based on an evaluation of the inspection
results from the 1996, 1998, and 1999 refueling outages.

The UT results were evaluated using a three level screening process as defined in a new
procedure, DP 0072. The UT results were directly downloaded from the data loggers into
the EPRI CHECWORKS program located on the VY computer network. This reduced both
time and effort required to transmit data to engineering personnel and resulted In a faster
turn around time for engineering to evaluate the inspection results and release components
for restoration.

The UT inspection results for each component were reviewed for anomalies and
consistency with piping geometry. Wear rates (wear/cycle) were calculated for each
component using methods specified in DP 0072. For component UT results which indicated
no wear or minimal wear has occurred, a minimum wear rate, of 0.005 inches/cycle was
used. Using the calculated wear rates and the 2001 measured thickness, the predicted
thickness at the end of the next cycle ( 2002 Tpred ) was calculated using a safety factor of
1.2 on the calculated wear per cycle. Using both the wear rate and 2001 measurement
data, the projected number of cycles beyond the Spring 2001 refueling outage for each
component to wear down to the code minimum wall thickness was also calculated.

The methods used to predict wall thickness at the next refueling outage are consistent with
NSAC-202L, reference (8). The wear rate calculations and projected times to code
minimum wall for single phase flow systems are assumed to be linear. In fact they may not
be, but a linear projection is used for the wear rates given that observed wear has occurred
at a relatively slow rate (approx. 29 years), These calculated times to code minimum are
based on the lowest measured thickness including a safety factor, and generally will be
conservative.

Components passing the Level 1 screen have 2002 Tpred greater than .875Tnom (the
manufacturing tolerance of new piping) and require no further evaluation. The Level 2
screen is for components with 2002 Tpred less than .875Tnom but greater than Tmin (the
code minimum wall thickness). These components are acceptable for continued operation
but future monitoring is recommended. The Level 3 screening is for components with 2002
Tpred less than Tmin. The Level 3 screening is a detailed analytical methodology. It also
requires that additional piping components be inspected this outage (sample expansion),
and considered for inspection during future refueling outages.

Twenty-five (25) large bore piping components were inspected. Only the weld area on the
equipment nozzle (P-I-lA) was inspected. Eighteen (72%) passed the Level 1 screen, and
the remaining seven (28%) passed the Level 2 screen. All components inspected were
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT,

Large Bore Piping - continued

found to have wall thickness greater than code minimum wall thickness. All predicted wall
thickness (at the 2002 refueling outage) values were above code minimum wall thickness.

No large bore repairs or replacements were required. Only one component was Identified as
requiring future monitoring and is discussed in Section 4.0 of this report. A summary of the
large bore piping component screening is contained in Attachment 1.

The Systems Engineer for the thermal performance monitoring program identified possible !
leakage by two normally closed valves, LCV-1 03-1 A-2 and LCV-1 03-3B-2. These are the
high level emergency dump valves for the 1A and 3B feedwater heaters. They are located
adjacent to the condenser. No evidence of erosion was found on the valve body or
downstream piping for LCV-103-1A-2. Visual inspections identified erosion below the seat
on the valve body and in the 6 inch diameter end of the 6 x 16 expander downstream of the
valve LCV-1 03-3B-2. UT measurements were then taken on the valve body and the
expander to determine the remaining wall thickness. The evaluation of the UT data is
contained in VY Technical Evaluation No. TE-2001-024, reference(1 0).

The TE concluded that the as-found wall thickness values for the eroded areas on both the
valve body and the 6 inch diameter end of the downstream expander are greater than the
-code minimum required wall thickness. The TE demonstrated the structural integrity of the
valve body and the downstream piping as found during RFO 22 with localized eroded areas. U
It did not address the possibility of continued degradation from leakage past the seat during
future operation. The rate of erosion of the valve body wall due to leakage past the seat
could not be estimated. However TPM data indicate that this valve may have been leaking Ii
since the TPM system was installed In 1995. The valve seat was repaired/replaced during
the outage. a
3.2 Small Bore Piping

Two sections of small bore piping were scheduled for external UT inspection during the
2001 refueling outage. These were new inspections. They were scheduled due to a leak at
the Steam Seal Regulator. No significant wear was found in either section of piping. A
summary of the small bore piping Inspection results Is contained in Attachment 2.

PI6
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT

4.0 COMPONENTS REQUIRING FUTURE MONITORING

Components requiring future monitoring are Identified using the "2001 Predicted Thickness",
the "Screening Level" which the component passed, and the "Approximate Cycles to Tmin"
shown in Attachment 1. From the wear rates and cycles to Tmin calculated in Attachment 1,
only one component, FDO1TE05 was identified as with less than 10 cycles to Tmin. This
component has multiple year Inspection data and a low calculated wear rate. Previous
inspection data indicate that that a local region adjacent to the weld to the downstream
valve was fabricated with little margin over code minimum wall thickness. This component
will be re-inspected during the 2004 refueling outage.

The 2001 refueling outage inspection results will be incorporated into the existing
CHECWORKS models of the Condensate and Feedwater Systems. The 2001 inspection
data, and data from previous inspections will be used to refine the wear rate predictions.
The results shown in Attachment 1 and the updated CHECWORKS analyses will be used to
determine the inspection scope for future refueling outages.

5.0 COMPONENTS REQUIRING POSSIBLE REPAIR OR REPLACEMENT

No specific components were identified as requiring repairs or replacements. However, with
future operation under GE hydrogen water chemistry, wear rates in the Feedwater and
Heater Drain systems are expected to increase. The Feedwater System piping from the
feed pumps past the feed regulator valves has a relatively low margin for wall loss due to
flow accelerated corrosion. This is due to the high design pressure and the installed wall
thickness. The CHECWORKS models for this piping will be updated with the 2001 RFO
inspection data, and inspections of specific components on the Feedwater System piping
will continue in the future.

6.0 INSPECTION DATA RETENTION

UT thickness data has been taken using Vermont Yankee owned Panametrics 26DL+
digital UT and electronic data logging system. The large bore UT inspection results were
downloaded directly into the CHECWORKS data base located on the VY computer network.
The measured thickness data for each component is stored in the CHECWORKS data
base. A thickness data sheet (form VYNEF8053.01) Including the CHECWORKS thickness
matrix printout was created for each inspection. The inspection reports are controlled and
put into permanent storage by VY ISI personnel per AP 6807 & AP 6809.
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT 1

7.0 RECOMMENDATIONS FOR FUTURE FAC INSPECTIONS 3
Recommendations made in past refueling outage inspection reports have been formalized
and incorporated into the new Program Procedure PP 7028. These have included the
continued use of the Panametrics UT/data logging equipment and conversion from
ITHACUS to CHECWORKS for data processing.

7.1 Prepare for Possible Repair or Replacement of Components During the 2001
Refuelinq Outage.

The potential for finding significant wear in any piping component exists. Contingency
planning as required for either weld repair or replacement of large bore components in the
piping systems should be considered. ASME code cases for external weld overlay of
eroded piping have been approved in recent years. The applicability and possible use of
these of these code cases at VY should be evaluated to provide additional methods for
timely and effective repairs to be made during short refueling outages. 1
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE

INSPECTION REPORT
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE INSPECTION REPORT

ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

Inspection Comp ID DIA Tnom .875* Tmin 2001 Min Wear 2002 Passed Approx. Future Comments
No. Tnom Tmeas Rate(inJ Tpred. Screen Cycles Inspections

cycle) Level to Tmin Recommended

01-01 PUMPIA-NZL 12 1.000 0.875 0.769 Note 5

01-02 FDO1 RD01 12 1.000 0.875 0.769 0.869 0.005 0.863 2 16.7

16 1.219 1.067 0.984 1.035 0.005 1.029 2 11.7

01-03 FD01EL01 16 1.219 1.067 0.965 1.059 0.005 1.053 2 12.5
01-04 FDOlTE05 16 1.219 1.067 0.965 0.994 0.005 0.988 2 4.8 2004 RFO

01-05 FDO1SP02DS 16 1.219 1.067 0.965 1.120 0.006 1.113 1 21.5
01-06 FD01EL03 16 1.219 1.067 0.965 1.527 0.009 1.516 1 49.8
01-07 FDOlSP03US 16 1.219 1.067 0.965 1.069 0.005 1.063 2 17.3

01-08 FD03EL03 16 1.219 1.067 0.965 1.448 0.005 1.395 1 77.
01-09 FD03SP03 16 1.219 1.067 0.965 1.029 0.005 1.023 2 10.7
01-10 FD03EL04 16 1.219 1.067 0.965 1.423 0.006 1.416 1 65.4
01-11 FD03SP04 16 1.219 1.067 0.965 1.068 0.006 1.061 2 14.3

01-12 FD07RD03 10 0.844 0.738 0.648 0.760 0.005 0.754 1 18.7
18 1.375 1.203 1.085 1.223 0.005 1.217 1 23.

01-13 FD08SP03 18 1.375 1.203 1.085 1.231 0.005 1.225 1 24.3

01-14 FD18TE01 16 0.844 0.738 0.645 0.906 0.0065 0.899 1 33.5 @ Row I transition from
Sch. 80 pipe.

16 1-219 1.067 0.645 1.494 0.0065 1.486 1 108.8 Rows 2-11
16 1.335 1.560 0.005 1.554 1 37.5 @ branch connection

reinforcement zone, Note.6
01-15 FD18SP04 10 0.844 0.738 0.433 0.758 0.005 0.752 1 54.2 Note 7
01-16 FD20RD01 16 1.219 1.067 0.645 1.083 0.013 1.067 1 28. Note 8

10 0.844 0.738 0.433 0.962 0.016 0.943 1 27.6 rows 6 & 7 on reducer

10 0.844 0.738 0.433 0.770 0.016 0.751 1 17. rows 8-10 on pup piece
01-17 FD20SPO1 10 0.844 0.738 0.433 0.727 0.005 0.721 2 49.
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE INSPECTION REPORT

AITACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

Inspection Comp ID DIA Tnom .875* Tmin 2001 Min Wear 2002 Passed Approx. Future Comments
No. Tnom Tmeas Rate(inJ Tpred. Screen Cycles Inspections

_cycle) Level to Tmin Recommended

01 -1 8A CD32FE01 20 0.594 0.520 0.393 0.793 0.005 0.787 1 66.7 Note 9.
01-18 CD32EL04 20 0.594 0.520 0.393 0.591 0.005 0.585 1 32.
01-19 CD32SP02 20 0.594 0.520 0.393 0.547 0.005 0.541 1 25.7

01-20 CD32EL05 20 0.594 0.520 0.393 0.626 0.012 0.612 1 16.2

01-21 CD30EL02 20 0.594 0.520 0.393 0.559 0.005 0.553 1 27.7
01-22 CD30EL03 20 0.594 0.520 0.393 0.536 0.005 0.530 1 23.8
01-23 CD30SP01 20 0.594 0.520 0.393 0.561 0.005 0.555 1 28

01-24 CD27EL12 20 0.594 0.520 0.393 0.649 0.010 0.637 1 21.3

01-25 CD27EL13 20 0.594 0.5201 0.393 0.745 0.005 0.739 1 58.7

NOTES:

1. All thickness values are inches.
2. Wear/Cycle is approximately inches/18 months. The wear per cycle was calculated per DP0072 using 15.9 equivalent 18 month cycles based on approx.

157,000 operating hours up to 1996 outage, and 12000 + hrs.cycle. Minimum Wear/Cycle used to calculate Tpred and Cycles to Tmin is 0.005 inches per
cycle.

3. 2002 T predicted = 2001 T measured - F.S. * (Wear/Cycle), F.S. = Factor of Safety = 1.20.
4. Cycles to Tmin is calculated from: (2001 T measured - Tmin) (i.e. Cycles from 2001 RFO)

F.S. x Wear/Cycle.
5. Only area adjacent to weld on Feedwater Pump 1 A discharge nozzle was inspected. Asbestos insulation on pump casing at discharge nozzle was not

abated, only attached reducer was exposed.
6. FD1 8TE01, additional thickness required in branch reinforcement zone for 10" diameter pipe.
7. FRI 8SP04, conservative measured thickness (single low reading) Tmeas = 0.770in. would be more representative.
8. FD20RDO1 conservative measured thickness (single low reading) Tmeas 1.133 in. would be more representative.
9. Section of pipe supplied with condensate flow element FE-2 appears to be Sch. 60 vs. Sch 40 for Condensate piping.
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V.Y. PIPING F.A.C. INSPECTION PROGRAM: 2001 REFUELING OUTAGE INSPECTION REPORT

ATTACHMENT 2: SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL BORE PIPING

S.B. Description I Location Section Size Sch Tnom. .875 * T min. 2001 Min. Apparent Cycles Comments
Inspection. (inch) Tnom. (inch) Measured Wear Rate to
Number (inch) Thickness (inch/cycle) Tmin.

(Note 1) (inch)
(Data Base (Note2)
No.)

01 -SB01 1 SLSSR -1" drain off Rows: %2 40 .109 .095 .039* .102 <0.005 10.5 Conservative wear
SSR US & DS branches 1-3, & rate used.

(117) at Tee fitting. TB Heater 38-40
Bay (Approx. El. 262
under SSR).

Rows: 3A" 80 .154 .135 0.040 .135 <0.005 15.8
4-24,&
41-50
Rows: 1" 80 .179 .157 .042 .160 <0.005 21.3
25-37,&
51

01-SB02 1SLSSR -1"drain off N/A 1" 80 .179 .157 .042 .161 <0.005 19.8
SSR piping at

(117) connection to 8"- SPE
pipe. (Approx. El. 262)

NOTES:

1. Tmin includes a 0.035 inch corrosion allowance per ANSI B31.1 -1967.

2. Cycles to Tmin from 2001 refueling outage. SF (safety factor) = 1.2 was used on the apparent wear rate. Small bore wear is not trended for the
purposes of repeat inspections. Small bore components will generally be replaced if significant thinning is observed..
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't.0 SUMMARY

External UT measurements were taken on 22 large bore piping components in the
Feedwater and Condensate Systems. External UT inspections were performed on 3
sections of small bore piping on the Heater Vents piping and the low point drain for the
turbine steam seal header. An internal visual inspection of the 30 inch B Turbine Cross-
Around line was also performed. Planned UT Inspections on the No,1 High Pressure
feedwater heaters were deleted from the scope due to the decision to replace all 4 HP
feedwater heaters In 2004.

Component selection was based on a combination of; previous inspection data, industry
events, analyses using the EPRI developed CHECWORKS computer code, and the
consequences of component failure. A detailed selection process was used and was
documented in reference (4).

The large bore results were evaluated using a three level screening process defined in plant
procedure DP 0072. All components Inspected were found to have a wall thickness greater
than the code minimum wall thickness. The predicted thickness at the next refueling outage
was greater than the code minimum wall thickness for all components. No piping
components required repair or replacement diring the refueling outage and there were no
immediate operability concerns.

A summary of the large bore piping component screening is contained In Attachment 1.
Attachment 2 contains a summary of the small bore piping inspection results.

During the 2002 refueling outage, the UT Inspections were performed by the same
personnel performing the ASME Section XI in-service inspections. Panametrics 2SDL+
electronic thickness measurement and data logging equipment was used to collect data.
Component preparation, scaffolding, Insulalion removal, and surface cleaning were
performed by NPS personnel. Due to the small Inspection scope, application of grid
markings was performed by the UT personnel using guidelines contained In Appendix A of
the UT procedure, NE 8053. UT results were directly downloaded from the data loggers into
the EPRI CHECWORKS program located on the VY computer network. This reduced both
time and effort required to transmit data to engineering personnel and resulted in a faster
turn around time for Engineering to evaluate the inspection results and release components
for restoration.

Of note, but not directly under the scope of the Piping FAC Inspection Program, was the
discovery of erosion of internal components found in the Extraction Steam system reverse
current valves. The VY valve maintenance procedures include an internal check for erosion
/corrosion of valve parts. The damage was discovered during planned maintenance. The
erosion of the valve covers and disc stem nuts was due to a material deficiency. The design
specification required a chrome-moly material, the vendor supplied a carbon steel material.
A contributing cause to the extent of the damage was the lack of maintenance on these
valves during the past 30 years of operation.
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2.0 2002 REFUELING OUTAGE INSPECTION PLAN

The 2002 refueling outage Inspection scope was developed to satisfy the following goals:

] Inspect large bore components requiring follow up inspections, based on UT data from
previous refueling outages. i

* Inspect components Identified by the EPRI CHECWORKS computer code as being
ranked high for susceptibility to wear and/or having the least time remaining to reach
code minimum wall thickness.

* Perform repeat inspections on selected large bore components for calibration of the
CHECWORKS models. I

* To incorporate industry experience into the program through inspection of components
at VY that are similar to those that have elther failed or showed significant wall thinning
at other plants.

* Perform an internal visual inspection of the 30" B turbine cross around piping. This is
the last remaining carbon steel section. The last Internal inspection was performed in
1999.I

* Inspection of selected small bore components contained In the Small Bore Database
which have not had an Initial inspection. I

* Inspection of selected small bore components based on previous wear or leaks. I
* To complete base line UT inspections on the No.1 high pressure (HP) feedwater

heaters shells adjacent to the extraction steam inlet nozzles, 3
Inspections on any large bore and small bore piping components subjected to off
normal flow conditions, such as components downstream of normally closed valves
with seat leakage are generally performed each refueling outage. These components
are typically identified by the cognizant Systems Engineer, using the turbine
performance monitoring system. No components were identified during the scoping for
RFO 23. 3

The planned duratlon for RFO 23 FAG activities was approximately 15 days. Given the
shorter duration consideration was given to optimizing the locations and number of
components to be inspected, and also to be consistent with previous outage inspection I
efforts. The detailed reasoning for component selection is contained In the Inspection
Location Worksheets, reference (4). The complete planned scope for RFO 23 is contained
In reference (5).
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3.0 EVALUATION OF INSPECTION RESULTS

3.1 Large Bore Piping

The planned large bore piping inspection scope for RFO 23 Included external UT exams on
23 large bore piping components at nine locations on the Feedwater and Heater Drain
Systems. Three components adjacent to feedwater heater E-2-1A on the Heater Drain
System were removed from the scope due to the decision to replace all 4 high pressure
feedwater heaters in 2004. Two additional components on the Feedwater System were
inspected due to availability. A total of 22 large bore components were inspected using
external UT.

The UT results were directly downloaded from the data loggers into the EPRI
CHECWORKS program located on the VY computer network, The thickness data were
evaluated using a three level screening process as defined' in procedure, DP 0072. The UT
Inspection results for each component were reviewed for anomalies and consistency with
piping geometry. Wear rates (wear/cycle) were calculated for each component using
methods specified in DP 0072, and are consistent with NSAC-202L, reference (8). For
component UT results which indicated no wear or minimal wear has occurred, a minimum
wear rate of 0.005 inches/cycle was used. Using the calculated wear rates and the 2002
measured thickness, the predicted thickness at the end of the next cycle ( 2004 Tpred ) was
calculated using a safety factor of 1.2 on the calculated wear per cycle. Using both the
wear rate and 2002 measurement data, the projected number of cycles beyond the Fall
2002 refueling outage (RFO23) for each component to wear down to the code minimum wall
thickness was also calculated.

Components passing the Level 1 screen have 2004 Tpred greater than .875Tnom (the
manufacturing tolerance of new piping) and require no further evaluation. The Level 2
screen is for components with 2004 Tpred less than .875Tnom but greater than Tmin (the
code minimum wall thickness to resist pressure and mechanical loads). These components
are acceptable for continued operation but future monitoring Is recommended. The Level 3
screening Is for components with 2004 Tpred less than Tmin. The Level 3 screening is a
detailed analytical methodology. It also requires that additional piping components be
inspected this outage (sample expansion), and considered for inspection during future
refueling outages.

All components inspected were found to have wall thickness greater than code minimum
wall thickness. All predicted wall thickness (at the 2004 refueling outage) values were above
code minimum wall thickness. Of the 22 large bore piping components Inspected, 18 (82%)
passed the Level I screen, and the remaining 4 (18%) passed the Level 2 screen.

No large bore repairs or replacements were required. Only one component was Identified
as requiring future monitoring and Is discussed In Section 4.0 of this report. A summary of
the large bore piping component screening is contained in Attachment 1,
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3.2 Turbine Cross Around PiDin. a

Inspections of the turbine cross around piping had been deferred until the 2002 RFO based
an an evaluation of the Inspection results from the 1996, 1998, and 1999 refueling outages.
An internal visual inspection was performed on the B 30W diameter Cross Around (CAR) line
which runs from the B Moisture Separator to the low pressure turbine. This line is the last
remaining carbon steel Cross Around line. The last Inspection of this pipe was performed I
during the 1999 Refueling Outage.

During the 1995 refueling outage, new moisture separator Internals were installed and
extensive weld repairs were made In this fine. The weld repairs performed In 1995
essentially restored the wall thickness of the entire run to a minimum of 0.50C (nominal wall
thickness). The extent of the weld repairs performed in 1995 was greater than previous
efforts, The previous repairs were intended to last only one cycle. The 1995 repairs were
originally Intended to last until 1998 with an inspection and minor touch up In 1996 as

required.

The 3t' B line generally appears essentially the same as observed in 1999. No new areas
of red/black oxide were identified, Also, the extent of areas of rediblack oxide identified in
previous inspections is essentially the same, Markings on the interior of the pipe to identify
the 1995 Inspectionlrepair locations, and the 1996 inspection locations are still visible.
These are evidence that there Is no significant wall loss occurring. Based on the visual
results no supplemental internal ultrasonic (UT) thickness exams were performed, No
repairs were required based on the criteria developed in reference(10).

The series of internal visual Inspections performed since 1996 along with limited UT
measurements verifies that degradation of the interior surface of the carbon steel 30 inch B
Cross Around piping has been minimal as compared to observed damage prior to the
internal modifications made in the Moisture Separators. The rate of degradation previously
observed and the need for extensive weld repairs has been mitigated by both the repair
effort performed in 1995 and the installation of new internals In the moisture separators.

If no changes to plant operation that effect the flow regime (iLe. pressure, flow rate, moisture
content, etc.) In this line occur, or are planned, then the next scheduled Internal visual
inspection can be deferred one operating cycle to the Fall of 2005. However, if the planned
modifications to the high pressure turbine and moisture separators as part of the power
uprate project are to be executed during the Spring 2004 refueling outage, the changes in
operating pressures and flows will require a reassessment of the current Cross Aroundi
piping Inspection and evaluation methodology. Inputs to reference(10) will change and the
current evaluation criteria will be affected, I

i
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3.3 Small Bore Piping

Three sections of small bore piping were scheduled for external UT inspection during the
2002 refueling outage. These were new inspections. Two sections of Heater Vent piping
from the No. 3 feedwater heaters were Inspected in RFO 23, This piping was installed in
1992 when the No,3 feedwater heaters were replaced. The other section inspected was on
the I "-LPDR low point drain off the turbine steam seal header line at the condenser. This
location is downstream of the location of a through wall leak at a socket welded elbow fitting
that occurred in 2001, reference (12). The damaged elbow and adjacent piping were
replaced during the outage.

No significant wear was found in any of the small bore piping Inspected. A summary of the
small bore piping inspection results is contained in Attachment 2,

3.4 Feedwater Heater Shells

The planned scope for RFO 23 was to complete baseline UT inspections on the No.1 high
pressure (HP) feedwater heater shells adjacent to the extraction steam inlet nozzles.
Additional asbestos abatement was planned on these heaters due to planned installation of
inspection ports. The extent of the existing grids was to be Increased. Also, additional UT
measurements on the No, 2 HP heaters shells were to be performed as required to
supplement internal visual Inspections.

The planned inspections were not performed due to the decision to replace alt 4 high
pressure feedwater heaters in 2004. Limited internal visual inspections were performed on
the No.2 HP feedwater heaters to assess changes since the last RFO, and to confirm
conditions for one more operating cycle.

3.5 Extraction Steam Reverse Current Valves

Of note, but not directly under the scope of the Piping FAC Inspection Program, was the
discovery of erosion of internal components found In the Extraction Steam system reverse
current valves, The extraction steam piping routes high pressure and low pressure turbine
exhaust steam to the shell sides of the feedwater heaters. The flow rates and steam quality
very in each stage depending on its turbine exhaust point and the line size. The extent of
erosion varied in each stage exhaust line, with the most damage found in the 71h stage
extraction from the LP turbines.

There are a total of 8 valves located in lines originally constructed using chrome-moly
piping. The valve bodies and a majority of the internal parts are cast steel A217-WC6 which
Is more resistant to wall loss from wet steam flow than the typical A216-WCB carbon steel
used in other plant systems. However, the flat covers which form the pressure boundary
and the hex nuts which hold the valve disk to the swing arm are carbon steel.
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The Adverse Trend Investigation Report for ER 2002-2568, reference (11) identified the root
cause of the erosion as a material deficiency. The design specification required a chrome-
moly material, the vendor supplied a carbon steel material. The tack of maintenance on
these valves during the past 30 years of operation contributed to the extent of the erosion

The valve covers and the nuts are located out of the flow stream and partially shielded by
the open disc. The severe wear was limited to the covers and the nuts. The chrome-moly
internal parts and the valve bodies show no or limited wear considering 30 years of
operation. The manufacturers drawing shows blank spaces and then "steel" as the material.
Apparently changes to the drawings were made during procurement and fabrication. The

replacement covers obtained from the vendor are carbon steel A285 Gr. C as specified by
the vendor.

External UT inspections of valves, especially check valves, are not typically performed
under the Piping FAG Inspection Program at VY. Based on past experience with UT
measurement on valves, line items were added to the valve maintenance procedures to
Inspect for Internal wear/corrosion of the bodies and internal parts, Had we performed UT
inspections on these valves, the inspection would have been limited to the flow stream, the i
covers would not have been included in the inspection since they are located outside the
flow stream. This is the first valve cover erosion we have experienced. The erosion was
not expected considering the valves bodies are chrome-moly. The carbon steel parts are
inconsistent with the chrome-moly bodies with respect to FAC wear resistance. The
materials used in the cover and disc nut are incompatible with long term exposure to wet
steam flow,

The long term solution should include replacement of carbon steel components with FAG U
resistant materials, and a review of piece parts in other valves with similar flow regimes to
insure this situation does not exist in other valves.

4.0 COMPONENTS REQUIRING FUTURE MONITORING

Components requiring future monitoring are identified using the "2004 Predicted Thickness",
the "Screening Level" which the component passed, and the "Approximate Cycles to Tmin"
shown in Attachment 1. From the wear rates and cycles to Tmin calculated In Attachment 1,
only one component, FD18EL01 was Identified with less than 10 cycles to Tmin. However,
a conservative wear rate based on a single Inspection was used in the time calculation. The
conservative time to Tmin is approximately 8 cycles. Inspection of this component should
be performed in 4 cycles (2007 RFO) to confirm the calculated wear, rates.

The 2002 refueling outage inspection results will be Incorporated into the existing
CHECWORKS models of the Feedwater and Heater Drain Systems. The 2002 Inspection
data, and data from previous Inspections will be used to refine the wear rate predictions.
The results shown In Attachment I and the updated CHECWORKS analyses will be used to
determine the inspection scope for future refueling outages.
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5.0 COMPONENTS REQUIRING POSSIBLE REPAIR OR REPLACEMENT

No specific components were identified as requiring repairs or replacements, However, with
future operation under GE hydrogen water chemistry, wear rates in the Feedwater and
Heater Drain systems are expected to Increase. The Feedwater System piping from the
feed pumps past the feed regulator valves has a relatively low margin for wall loss due to
flow accelerated corrosion. This is due to the high design pressure and the Installed wall
thickness. The CHECWORKS models for this piping will be updated with the 2002 (RF023)
inspection data, and inspections of specific components on the Feedwater System piping
will continue in the future,

&.0 INSPECTION DATA RETENTION

UT thickness data has been taken using Vermont Yankee owned Panametrics 26DL+
digital UT and electronic data logging system. The large bore UT Inspection results were
downloaded directly Into the CHECWORKS database located on the VY computer network.
The measured thickness data for each component Is stored in the CHECWORKS data
base. A thickness data sheet (form VYNEF8053,01) including the CHECWORKS thickness
matrix printout was created for each inspection. The inspection reports are controlled and
put into permanent storage by VY ISI personnel per AP 6807. Component evaluations are
documented and transferred to Records Management per the FAC Program Procedure PP
7028.
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7.0 RECOMMENDATIONS FOR FUTURE FAC INSPECTIONS

Based on results from the RFP 23 inspections no new immediate or nearterm repairs or
replacements are required.

Utilization of ISI inspection personnel to perform FAC inspections, use of the Panametric
data logging equipment, and the CHECWORKS code has proven to be effective in
performing and evaluating the UT Inspections required under PP 7028. The continued use
of this setup Is recommended.

The long term solution for erosion of the carbon steel parts in the Extraction Steam reverse
current valves should include replacement of carbon steel components with FAC resistant
materials, and a review of the piece parts in other valves with similar flow regimes to Insure
this situation does not exist in other valves. These recommendations will evaluated by the
FAC Program Coordinator under commitment Item No. ER 2002-2586_03.

The planned power uprate project underway at VY will require a complete review of program
evaluations, piping modeling, and procedures to account for changes in equipment and flow
regimes in plant piping systems. This review should be performed prior to the next refueling
outage to Insure all required baseline inspections are performed prior to increased power
operations.

The potential for finding significantwear in any piping component exists. Contingency
planning as required for either weld repairor replacement of large bore components in the
piping systems should be considered. ASME code cases forexternal weld overlay of
eroded piping have been approved In recent years. The applicabilityand possible use of
these code cases at VY should be evaluated. These code cases could provide additional
methods for timely and effective repairs during short refueling outages.

I
I

I
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ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

Inspec" Component DIA Tnom .875' Tmrin 20D2 Wear Z004 Passed Approx. Future ',omments
No. 11. Tnou Min Rata~ir'J Tpred. Screen Cycles Inspections

Tmeas cycle) Laval to Tm in Recommended

- Jn (in)_ f.n inj_ Ei nj, fi n) _ Rate 2 Note 3 Note- 4

2002-01 FD0ISPI1US 24 1.812 1.586 1.447 1.551 0.005 1.545 2 17.3
2002-02 FD08RD01 24 1.812 1.585 1-447 1-578 0.005 1,572 2 21.8

18 1,375 1,203 1.085 1.263 0.005 1.257 1 29.7
2002-03 FDOSEL01 18 1.375 1.2433 1.085 1.328 0.010 1.314 1 20,1

2002-03A FDO8SPO1US 18 1.375 1.203 1.085 1,224 0.0075 1.215 1 15.4 No5e 5

2002-04 FD14SP06DS 10 1.219 1.067 0.964 1.126 0.005 1.119 1 22.5
2002-05 FDt4EL05 15 1.2119 1.067 0.904 1.134 0.005 1.128 1 28.3
2002-05 FD14TE02 18 1.219 1.067 0.964 1-250 0.005 1.244 1 47.7 Run

8 0.710 0,629 0,520 0.670 0.005 0.664 1 25.0 Branch
2002-06A FD14SP07DS 16 1.219 1.067 0.964 1.155 0.005 1.149 1 31,8 Note 5

2002-07 F!I1SP01DS 16 0.844 0.739 0.645 0.785 0.005 0.779 1 23.3

2002-08 FD18ELOI 16 0.844 0,739 0.645 0.797 0.016 0.778 1 7.92' 2007 RFO 'Note a
2002-09 FD18SP02US 16 0.844 0.739 0.645 0.753 0.005 0.747 1 18.0

2002-10 HD12SP2ODS 6 0.280 0.245 0.120 0.242 0,007 0.233 2 20.3
2002-11 HD12EL22 8 (.280 0245 0.120i 0_282 0.005 0.276 1 27.0

2002-12 HD12SP21US 8 0-280 0.246 0.120 0.243 0.005 0.237 2 20.5

2002-16 HDIBEL(]3 6 0-280 0.245 0.200 0.299 0.007 0.291 1 11-8* 'Note 6

2002-17 HD1BSP05US 6 0.280 0.245 0.200 0.257 0.005 0.251 1 12.5* *Note 6

2002-18 HD3AELI01 10 0,365 0,319 0.200 0.349 0.005 0.343 1 23.9
20]2-19 HD3ASP4UUS 10 0.365 0.319 0.154 0.345 0.005 0,342 1 32-3
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VY. PIPING F.A.C. INSPECTION PROGRAM: 2002 REFUELING OUTAGE INSPECTION REPORT

ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

InspecL Component DIA Tnom .875' TmIn 2002 Wear 2004 Passed Approx. Future Comments
No. ID Tnom Min Rate(ln.1 Tpred, Screen Cycles Inspections

Tmeas cycle) Lovel to Tmin Recommended

______(in (in) Note 2 Note3 2 __ Note 4 __________

2002-20 HDSBTE0I 14 0.375 0-32$ 0.175, 0.570 0.010 0.559 1 .33.6 Run
14 0.375 0.328 0,175 0.526 0.008 0.516 1 35.5 Branch

2002-20A HD5BSPO6DS 14 0.375 0.328 0.146 0.338 0.005 0.330 1 31.6 Note 5
2002-21 HD5BSP07USI 14 0.375 0.328 0.146 0.339 0.105 0.333 1 32.2

2002-22 HD7AEL04 16 0.375 0.328 0.280 0.447 0.D07 0.438 1 19.1
2002-23 HD7ASPO4US 16 0.375 0.328 0.140 0.3:Z8 0.005 0.322 2 31,3

NOTES:

I. All thickness values are Inches.
2. Wear/Cycle Is approximately inches/18 months. The wear per cycle was calculated per 0P0072 using 16.9 equivalent 18 month cyles based oil approx_

157,000 operating hours up to 1996 outage, and 12000 + hrs./cycle. Minimum WeartCycie used to calculate Tpred and Cycles to Tmin is 0.005 inches per
cycle.

3. 2004 T predicted = 2002 T mesured - F.S. - (Wear/Cycle), F.S. =Fador of Safety = 1.20.
4. Cycles to Tmin is calculated from: (2002 T measured -Tmin) (i.e. Cycles from 202 RFO)

F.S. x Wear/Cycfe.

5. Component added to scope due to availability. Scaffolding and insulation removal were already performed for adjacent components,
G. Conservative of wear rate used. Wear rate based on single inspection using band method (max-mrn).
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ATTACHMENT 2: SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL BORE PIPING

S.B. Description I Location Section Size Sch Tnere. .875 T min. 2002 Min. Apparent Cycles Comments
Inspection. Tumm. (inch) MGCured Wear Rate to
Number Thickness Tmin.

{0Dta Base (in.) (,nch) (inch) (Note 1) (inch) (inch/cycle) (Note2)

02-SBM1 2"-HV-9A Pipe & A 2 M0 .218 .191 .073 .210 <0.005 22.8
Fitings• @ R.O.-3A at

(48) FIW heater E-3-1A I
TS Heater Dy (Approx-
Elev. 236. )

B 2 80 .218 .191 .D73 -207 •0.1005 22.3
C 2 8a -,-18 .191 .073 -208 <0.005 22.5

26-SB02 2"-HV-9B Pipe& A 2 80 .218 .1911 .073 203 <3.005 21.7
Fittings @ Condenser

(55) Nozzle 23B /
TB Heater Bay (Approx.
Elev. 236. ) I I

B 2 80 .218 .191 .073 .199 <0.005 21.0
C 2 80 .218 .191 .073 .206 <0.025 22.2 2

02-SBO3 SSH Low Point Drein 1- A 1 80 .179 .157 _066 .169 <01005 17.2
LPDR-I' drain off SSH

(129) piping & fittings at
connection to
Condenser A, Nozzle
61.1
TB Heater Bay (Approx.
Elev. 236.)

_B 1 160 .250 ,219 f.066 .216 <0.005 35.0

NOTES;

1. Tmin includes o 0.015 inch corrosion allowance per ANSI B31.-1-1967.
2. Cycles to Tmin from 20G2 refueling outage. SF (safety factor) = 1.2 was used on the apparent wear rate. Small bore wear is -generally not trended ror

the purposes of repeat Inspections. ;Small bore components will generally be replaced if significant thlnn[ng Is observed.
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1.0 EXECUTIVE SUMMARY

External UT measurements were taken on 26 large bore piping components in the Feedwater,
Condensate, Extraction Steam, and Main Steam Drain Systems. External UT inspections were
performed on 11 sections of small bore piping on the turbine bypass valve first seal leakoff piping,
the high pressure turbine pocket drain line, and the feedwater pump warm-up line. Internal visual
Inspections of the turbine cross around piping were performed in all four 36 Inch diameter lines A to
D, and the two west 30 Inch diameter lines C and D.

Component selection Was based on a combination of; previous inspection data, industry events,
analyses using the EPRI developed CHECWORKS computer code, and the consequences of
component failure. A detailed selection process was used and was documented In reference (4).

The large bore results were evaluated using a three level screening process defined in plant
procedure DP 0072. All components inspected were found to have a wall thickness greater than the
code minimum wall thickness. The predicted thickness at the next refueling outage was greater than
the code minimum wall thickness for all components. No large bore piping components required
repair or replacement during the refueling outage.

Small bore Inspections on line 1 SLBPV-Wdentified localized wall loss anda local "like-for-like" carbon
steel replacement at inspection location 04-SB04 was performed during RFO 24. Engineering
Request ER 04-0964 was written for replacement of the entire 1 SLBPV line with FAC resistant
material.

A summary of the large bore piping component screening is contained in Attachment 1. Attachment
2 contains a summary of the small bore piping inspection results.

Section 6.0 discusses the criteria used to screen components as requiring future monitoring.
Attachment 3 contains a summary of piping components recommended for future inspections.

Section 7.0 identifies components repaired or replaced during RFO 24.

Section 8.0 contains conclusions and rec•mnmendations for future FAC Inspections. There were no
Immediate operability concerns as the result of FAC inspections performed during RF024.

U
a
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2.0 PURPOSE

Each refueling outage, ultrasonic thickness (UT) measurements and or/internal visual Inspections
are performed on plant piping per the Vermont Yankee Piping Flow Accelerated Corrosion (FAC)
Inspection Program, PP7028, reference (1). This report summarizes the results of the Inspections
performed during RFO 24-Spring 2004.

3.0 ASSUMPTIONS

There are no assumptions. U

4.0 2004 REFUELING OUTAGE INSPECTION PLAN

The 2004 refueling outage inspection scope was developed to satisfy the following goals:

. Inspection of large bore components requiring follow up Inspections, based on UT data from
previous refueling outages.

* Inspection of components Identified by the EPRI CHECWORKS computer code as being
ranked high for susceptibility to wear and/or having the least time remaining to reach code
minimum wall thickness..

* Perform repeat inspections on selected large bore components for calibration of the
CHECWORKS models.

To incorporate industry experience into the program through Inspection of components at VY
that are similar to those that have either failed or showed significant wall thinning at other
plants. During the 2004 RFO, Inspections were performed on large bore piping connected i
directly to the condenser which serves as a drain collector for several small bore lines.

Perform an internal visual Inspection of all four 36" turbine cross around lines exiting the high
pressure (HP) turbine. These inspections are to baseline the condition prior to changes In flows I
due to the HP turbine modifications and power uprate. A priority Is to assess the condition of a
12 Inch diameter carbon steel stub piece visible from Inside the 36WA line.

e Perform an internal visual inspection of the 30" C and D cross around lines to confirm the
condition of previous P22 material replacements.

* Inspection of selected small bore components contained in the Small Bore Database which
have not had an initial inspection.

, Inspection of selected small bore components based on previous wear or leaks, primarily on
the turbine bypass valve chest first seal leak off piping. U

VY-RPT-04-00010 Revision 0 Page 4 of 20

(.3 I



~flflA ~fswItt~n fl,,tana In~n~tInn R~t~nrt ~RFfl~L ~nrInn ~OO4'I
Irv of I C P1 1- aMlý Or^ rat" , MA ClefUelin outage Inspe-flon Re-rt (RF024- SnHnn 200

0 Inspection of selected small bore components connected to the HP turbine to baseline the
condition prior to changes in flows due to the HP turbine modification and power uprate.

* Large and small bore piping components subjected to off normal flow conditions, such as
components downstream of normally closed valves with seat leakage are generally performed
each refueling outage. These components are typically Identified by the cognizant Systems
Engineer, using the turbine performance monitoring system. No components were identified
during the scoping for RFO 24.

0 All four HP feedwater heaters were scheduled for replacement in the 2004 RFO. This limits
access to piping In the upper heater bay. To optimize the inspection scope a number of
inspections will be performed in the feedwater pump room on both the feedwater and
condensate systems. These Inspections will serve to baseline conditions prior to the increased
flows from power uprate.

The planned duration for RFO 24 FAC activities was approximately 18 days. Given the shorter
duration consideration was given to optimizing the locations and number of components to be
Inspected,, and also to be consistent with previous outage inspection efforts. The detailed reasoning
for component selection is contained In the Inspection Location Worksheets, reference (4). The
complete planned scope for RFO 24 is contained in reference (5).

U
I
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VY Piping FAC Inspection Program 2004 Refueling Outage Inspectlo-n Report (RF024- Spring 2004)

5,0 EVALUATION OF INSPECTION RESULTS

5.1 Large Bore PIoIna

The planned large bore piping inspection scope for RFO 24 Included external UT exams on 26 large
bore piping components at eleven locations on the Feedwater, Condensate, Extraction Steam, and
Main Steam Drain Systems. All 26 components were inspected using external UT.

The thickness data were evaluated using a three level screening process as defined in procedure,
DP 0072. The UT inspection results for each component were reviewed for anomalies and
consistency with piping geometry. Wear rates (wear/cycle) were calculated for each component
using methods specified In DP 0072, and are consistent with NSAC-202L', reference (6). For
component UT results which Indicated no wear or minimal Wear has occurred, a minimum wear rate
of 0.005 Inches/cycle was used. Using the calculated wear rates and the 2004 measured thickness,
the predicted thickness.at the end of the next cycle (2005Tpred ).was calculated using a safety
factor of 1.2 on the calculated wear per cycle. Using both the wear rate and 2004 measurement
data, the projected number of cycles beyond the Spring 2004 refueling outage (RF024) for each
component to wear down to the code minimum wall thickness was also calculated.

Components passing the Level 1 screen have 2005 Tpred greater than .875Tnom (the
manufacturing toleranceof new piping) and require no further evaluation. The Level 2 screen is for
components with 2005 Tpred less than .875Tnom but greater than Tmin (the code minimum wall
thickness to resist pressure and mechanical loads). These components are acceptable for
continued operation but future monitoring is recommended. The Level 3 screening Is for
components with 2005 Tpred less than TmIn. The Level 3 screening is a detailed analytical
methodology. It also requires that additional piping components be Inspected this outage (sample
expansion), and considered for inspection during future refueling outages.

All components Inspected were found to have wall thickness greater than code minimum wall
thickness. All predicted wall thickness (at the 2005 refueling outage) values were above code
minimum wall thickness. Of the 26 large bore piping components inspected, 14 (54%) passed the
Level 1 screen, and the remaining 12 (46%) passed the Level 2 screen.

No large bore repairs or replacements were required. Eight components were recommended for
future monitoring. These are discussed in Section 6.0 of this report. A summary of the large bore I
piping component screening is contained in Attachment 1.

I
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2004 Refueling Outage Inspectlon Repaort (RF024- Spring)2004)
.VY Pininn FAC Insnectlon Pro ram

5.2 Turbine Cross Around Piping

36 Inch Diameter Lines A to D:

Internal visual inspections of the four 36" turbine cross around lines exiting the HP turbine were
performed. These Inspections were performed to document the condition of. the lines prior to
operation with the modified turbine and increased flows from power uprate. Also, the visual
Inspection of a section of 12 Inch diameter carbon steel pipe on line 12-ES-1 A stub piece visible
from inside the 36"A line was performed. This section was also included in the large bore external
UT scope as inspection No. 2004-022.

Prior to entering the piping, FAC inspection reports and notes from previous refueling outages and
reference (12) were reviewed to Identify previously noted conditions.

No areas of active corrosion were identified. Previously identified surface tiger striping with no
discernable depth, showed no change in surface extent. The piping Is essentially In the same
condition as noted in 1998 in reference(1 2).

Digital photos were taken In each line to document the condition during RFO 24. These will be
used for comparison during future outages. The photos are JPEG files contained on the attached
CD. Attachment 4 to this report is an index and description of each photo.

30 Inch Diameter Lines C & D:

An internal visual inspection of both the C & D 30 inch diameter cross around lines on the west
side of the turbine was performed to confirm the condition of previous P22 material replacements.
Both lines have been replaced with P22 Chrome-Moly piping material. The 30" C line was
,replaced in 1993. Thiswas the first Inspection since the replacement. The 30" D line was replaced
In 1985 and the last internal Inspectidn was performed in 1995.

Both lines have a smooth grey/blue Interior surface with no evidence of wall loss or active surface
corrosion. No photos were taken in the 30 inch diameter piping due to resource constraints. For
the 30 inch C line the only notable feature is discoloration in the heat affected zone on the
downstream weld at elbow CARCEL06 shown on FAC location Sketch No.084. For the 30 inch D
line, original fabrication grinding marks on the extrados of elbow CARDEL05 (FAC Location Sketch
085) which were previously identified in 1995 are essentlally the same as in 1995.

With 19 years of operation for the 30 Inch D line and 10 years for the 30 inch C line, the ASTM
A691 P-22 piping material shows no evidence of wall loss due to FAC and has proven as an
effective replacement material for the original GE supplied carbon steel piping.

VY-RPT-04-0001 0 Revision 0 Page 7 of 20
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5.3 Small Bore Piping

Eleven sections of small bore piping were scheduled for external UT Inspection during the 2004
refueling outage. One inspection was a new location from the small bore database. Five locations
on the turbine bypass valve chest first seal leakoff line 1 SLBPV were inspected to determine the
extent of condition due to a through leak during the cycle, reference (9). A temporary engineered
leak enclosure, reference (10), was removed and the damaged piping was replaced during the
outage. One of the locations Inspected on 1 SLBPV, 04-SB04 had localized wall loss and was
replaced with carbon steel pipe. Engineering Request ER 04-964, reference (11) was written to
replace the entire 1 SLBPV line with FAC resistant material.

The remaining five locations were on the HP turbine pocket drain line 1SPL2 located directly under
.the HP turbine. These were repeat inspections performed to assess the condition of the piping prior
to the HP turbine modifications and operation under power uprate flows.

No significant wear was found In the small bore piping inspected except for location 04-SBO4 on line
1SLBPV. A summary of the small bore piping inspection results and recommendations for future
inspections Is contained in Attachment 2. "

5.4 Feedwater Heater Shells

All four HP feedwater heaters were replaced during RFO 24. All ten feedwater heater shells have
been replaced with either chrome-moly or stainless steel materials. There are no planned UT
Inspections for the feedwater heater shells in the near term.

6.0 COMPONENTS REQUIRING FUTURE MONITORING I
Components requiring future monitoring are Identified using the predicted thickness at the next
refueling outage (2005 T Prected ), the "Screening Level" which the component passed, and the

"Approximate Cycles to Tmin" shown in Attachment 1. From the wear rates and cycles to Tmin
calculated in Attachment 1, five components were Identified with less than 10 cycles to Tmin. These
calcAted times are based on conservative wear rate estimates. A detailed description Is contained I
in Attachment 3. Re-inspections were recommended for 8 components with lowest calculated times

to Tmin. The recommended inspection time is generally one-half the calculated time to reach Tmin.

The 2004 refueling outage Inspection results will be incorporated into the existing CHECWORKS I
models of the Feedwater and Condensate Systems. The 2004 inspection data along with data from
previous inspections will be used to refine the wear rate predictions. The results shown in
Attachment I and the updated CHECWORKS analyses will be used to determine the Inspection .
scope for future refueling outages.

V
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7.0 COMPONENTS REQUIRING POSSIBLE REPAIR OR REPLACEMENT

No specific large bore components were Identified as requiring repairs or replacements.

Small bore inspections on line 1 SLBPV identified localized wall loss and a local "like-for-like" carbon
steel replacement at Inspection location '04-SBO4 was performed during RFO 24. Engineering
Request ER 04-0964 was written for replacement of the entire I SLBPV line replacement with FAC
resistant material.

No other small bore piping was Identified as requiring repair or replacement.

8.0 CONCLUSIONS / RECOMMENDATIONS FOR FUTURE FAC INSPECTIONS

There were no immediate operability concerns as the result of FAC inspections performed during
RF024.

Based on results from the RFO 24 Inspections, no new immediate or near term repairs or
replacements are required. Replacement of small bore line ISLBPV piping which has experienced
through wall leaks In the past is being addressed In ER 04-0964.

The planned power uprate project underway at VY requires a complete review of program
evaluations, piping modeling, and procedures to account for changes in equipment and flow regimes
In plant piping systems. Inspection data taken this outage will serve as part of the baseline data
prior to operation with the Increased flows from power uprate.
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V.Y. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RF024- Spring 2004)
ATrACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

In.s ect. Component DIA Tnom .875T1"n - Tnun 2004 Wear 2005 Passed Approx. Future Comments
N. ID MiULTm, Rate Tpd,% Screen Cycles Inspections

(in.) (in.) (In.) (in.) oIn.) (Inicyce) Level to T,.I Recommended
Note 2 Note 3 Note 4

2004,01 :D01RD01 16 1.219 1.066 0.965 1.031 0.005 1.025 2 11.0

12 1.000 0.875 0.769 0.906 0.005 0.900 1 22-8

2004- 02 :DO1 EL01 16 1.2191 1.066 0.984 1.074 0.005 1.068 1 1 15.0 .......

2004 03 :D0iTE05 16 1.219 1.066 0,965 1.010 0.005 1.004 2 7.5 2008 RFO Note 5

2004- 04 0D01 EL04 16 1.219 1.066 1.090 1.431 0.006 1.423 1 47.4_

2004-05 DO 1SP04 16 1.219 1.066 0.965 1.065 0.005 1.059 2 16.7

2004-06 -D02RD01 16 1.219 1.066 0.965 1.026 0.005 1.020 2 10.2 2011 RFO
12 1.000 0.875 0.769 1.052 0.005 1.046 1 47.2

2004- 07 -D02EL01 16 1.219 1.066 0.984 1.187 0.005 1.181 1 33.8

2004- 08 -D02TEO1 16 1.219 1.066 0,965 0.986 0.005 0.980 2 3.5* 2007 RFO Note 5 *See Note 6

200409 -D03SP01 16 1.2191 1.066 0.965 1.068 0.008 1.058 2 .10.2 2011 RFO

2004- 10 -D07SP02 18 1.375 1.203 1.085 1.197 0.014 1.181 2 6.8 2008 RFO

2004 11 0D07EL03 18 1.375 1.203 1.160 1.385 0.009 1.374 1 20.2

2004- 12 ýD14SP08US 16 1.219 1.066 0.965 1.113 0.007 1.105 1 18.7

2004-13 VD14EL07 16 1.219 1.066 0.965 1.164 0.007 1.155 1 23 Rows Ito 12
16 1.219 1.066 0.965 1.021 0.006 1.014 2 5.2 2008 RFO Row 13, pup piece

D19SP03DS 16 0.844 0.739 0.645 0.789 0.005 0.783 1 24.0 Rows 1,2 US pipe

2004-14 "D19TE01 16 1.219 1.066 0.645 0.910 0.005 0.904 1 44.2 CC N560 Row 3

2004-15 DID19RD01 16 1.219 1.066 0.645 1.151 0.005 1.145 1 84.3 CC N560
10 0.844 0.739 0.585 0.781 0.005 0.775 1 32.7

2004-16 -19SP04 10 0.844 0.739 0.450 0.778 0.005 0.772 1 54.7 CC N560

2004-17 0D21SPOl 10 0.844 0.739 0.460 0.796 0.005 0.790 1 56.0 j CO N560

"D19TE01 10 0.844 0.739 0.460 0.769 0.005 0.763 1 50.5 Brmnch FD19TE01

_-4 -I--i

PT-04 
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V.Y. PIPING FAC INSPECTION PROGRAM 2004REFUELING OUTAGE INSPECTION REPORT (RF024- Spring 2004)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

Inspect. Component DIA Tm .8751"= T 2004 Wear 2005 Passed Approx. Future Comments
No. IDMln.Tmegs Rate Tpedlctd Screen Cycles Inspections

(Dn.) (m.) (In.) (In.) (In.) (Inleydle) Level to Twn Recommended
Note 2 Note 3 Note 4

CD30SP03 24 0.688 0.602 0.472 0.660 0.005 0.65 1 31.3 Rows 1-2

2004-18 CD30TE02 24 0.688 0.602 0.520 0.902 0.005 0.890 1 63.7 Rows 3-10
20 0.594 0.520 0.440 0.649 0.005 0.643 1 34.8

2004-19 CD30SP04 24 0.688 0.602 0.472 0.629 0.005 0.623 1 26.2 Rows 11-12

2004-20 CD32SP04 20 0.5941 0.520 0.394 0.512 0.005 0.506 2 19.7 New Designation
2004-21 CD32EL02 20 0.594 0.520 0.450 0.601 0.005 0.595 1 25.2 Rows 1-8

20 0.594 0.520 0.394 0.535 0.005 0.529 1 23.5 - Rows 9-10 on Pipe Stub

2004-22 ESIASP01 12 0.375 0.328 0.180 0.305 0.005 0.299 2 20.8

2004-23 MSD9TE01 to 8 0.500 0.438 0.348 0.410 0.005 0.404 2 10.3 2010 RFO
MSD9TE08

2004-24 MSD9EL05 8 0.500 0.438 0.380 0.432 0.007 0.424 2 6.5 2010 RFO
2004-25 MSD9EL06 8 0.500 0.438 0.380 0.468 0.005 0.462 1 14.7
2004-26 MSD9SP06US 8 0.500 0.438 0.348 0.482 0.005 0.476 1 22.3

NOTES:
1. All thickness values are inches.
2. Wear/Cycle is approximately inches/18 months. The wear per cycle was calculated per DP0072 using 17.9 equivalent 18 month cycles based on approx.

157,000 operating hours up to 1996 outage, and 12000 _+ hrs./Icyce. Minimum Wear/Cycle used to calculate Tpred and Cycles to Tmin is 0.005 inches per
cycle.

3. 2005 T predicted = 2004 T measured'- F.S. * (Wear/Cycle), F.S. = Factor of Safety = 1.20.
4. Cycles to Tmin is calculated from: (2004 T measured -. Tmin) (i.e. Cycles from 2004 RFO)

F.S. x Wear/Cycle.

5. Tee is fabricated from a 4 inch diameter Sweepolet installed on a 16 inch section of straight pipe.
6. 3.5 cycles to Trmin based on default wear rate. Actual point to point measurements from 1999 to 2004 indicate no wear.
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V Y. PIPING FAC INSPECTION4 PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RF024- Spring 2004)
.ATTACHMENT 2 SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL ~ORE

I S allBo 130 Description / Sect. Size Sch Tnom. .S7STn, T min. 2004 Min. Apparent Cycles Comments
In pectic n. Location In-) (Inch) (Inch) (Inch) Measured Wear Rate toN ber Thickness Tmin.
Nu 2ber (Note2) (Inch) (Inch/cycle) (Note3)(Note 1) ..

04-SBO1 SIBPV Pipe @½1h' 2 80 .218 .191 .089 .120 0.006 4.3 Note 5
Weldolet at No.2 Turbine
Bypass Valve. -.

04. SB02 2"-ISLBPV Pipe @ 90 Horizontal 2 80 .218 .191 .08q .155 0.008 6.9 Note 5
deg. SW elbow @ "C"
Cross Around

Vertical 2 80 2.18 .191 .089 .204 <0.005 19.2

04. SB03 2"-1SLBPV Pipe both E-W run 2 80 .218 -.191 .089 .197 <0.005 " 18 Note 5
sides of 90 deg. SW
elbow

(N .98, N-S run 2 80 .218 .191 .089 .200 <0.005 18.5
92- 51302) 1
04 SB04 2'-l1SLBPV @ 2x2x2 S.W. North 2 80 .218 .191 .089 .194 <0.005 17.5 Replaced, See

Tee 
.19400Note 4, Note S

(N .99, South 2 80 .218 .191 .089 .097 <0.005 1.3 N

92 SB03)
West 2 80 .218 .191 .089 .201 <0.005 18.7

04 SB05 -2"-iSLBPV @ 90 deg. SW E-W run 2 80 .218 .191 .089 .202 <0.005 18.8 Note 5
Elbow

N-S run 2 80 .218 .191 .089 .197 <0.005 18.0

04 SBO6 2 Y2" - 1 SPL2, HP Turbine Vertical 2 Y2" 40 .203 .178 .094 0.177 <0.005 13.8 Re-Inspect at pipe
Drain.. 10,___3-_bend in 2007 RFO

(N .110, - Pipe 21/2" 40 .203 .178 .094 0.143 <0.005 8.2 after EPU
SB 9) bend operation.

Rows 30
to 34 _
Horzontl 2 ''" 40 -203 .178 .094 0.177 <0.005 13.8

iN
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V Y. PIPING FAC INSPECTION PROGRAM 2004 REFUIEUNG OUTAGE INSPECTION REPORT (RF024- Spring 2004)
ATTACHMENT 2 SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMAALL OORE - continued

Srr all Bo r Description / Sect. Size Sch Tnorn. .875Tn=0  T min. 2004 Min. Apparent Cycles Comments
Inspecti n. Location in.) (Inch) (Inch) (inch) Measured Wear Rate to

Nu riber Thickness TmIn.
Nu •te1 (Note.) Q(Inch) (inch/cycle) (Note3)

04- S807 2 W"- 1SPL2 Elbow 2 W" 40 .203 .178 .094 0.169 <0.005 12.5
Rows 1 to 6

(No 111, 93 Horizontal 2 W 40 .203 .178 .094 0.174 <0.005 13.3
SB, 0) Rows 7 to 38
04- SB08 2 e - 1SPL2 Pipe Bend 2 W" 40 .203 .178 .094 0.140 <0.005 7.7 Re-inspect at pipe

Rows I to 5 bend in 2007 RFO
after EPU

__________ ____ ________operation.

(No, 112. 93 Horizontal 2 W's 40 .203 .178 .094 0.173 <0.005 13-2

SB 1) _Rows 6 to 17

04- SB09 2 Ye - 1SPL2 Pipe Bend 23' 40 .203 .178 .094 0.140 <0.005 7.7 Re-inspect at pipe
04- 81309/ Rows 1 to4 bend in 2007 RFO

after EPU
operation.

(No 113, 93 Horizontal 2 Ye 40 .203 .178 .094 0.160 <0.005 11
S• 2, No.1" 4, Rows 5to23
93- 853))

Elbow 2W' 40 .203 .178 .094 0.177 <0.005 13.8
Rows 24 to 28

04.SB10 2 V2-1SPL2, Reducer 2 W 40 .203 .178 .094 0.191 <0.005 16.2
2 x 2-1/2" Reducer at 2" .154 .135 .089 ,

(No 115, 36" CAR
93- 854)
04- SB11 Ysinch piping at FDW D.S. of R.O. %" 160 .187 .164 .116 0.190 <0.005 12.3

Pump warm up line
R.O. I I I I I

NO EI -:
.1.
2.
3.

4.
5.

Small
Tmin
Cycle
the pi
South
Enginm

Bore Database No. and previous inspection identification are shown In parentheses.
includes a 0.065 inch corrosion allowance per ANSI 831.1-1967.
9 to Tmin from 2004 refueling outage. SF (safety factor) = 1.2 was used on the apparent wear rate. Small bore wear is generally not trended for
irposes of repeat inspections. Small bore components will generally be replaced if significant thinning is observed.'
section was replaced with new C.S. pipe see W.O 03-000084-007.
ering Request No. ER 04-0964 was written to replace the entire carbon steel 1 SLBPV line with FAC resistant materials.

4
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V.Y. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 3: COMPONENTS RECOMMENDID FOR FUTURE MONITORING

LIGE dORE PIPING

Ins 3ectio Component Calculated Recommend Evaluation I Reasons for Recommendation
Cycles to Re-inspection
Tmin RFO

2004-03 FDO1TE05 7.5 2008RFO Estimated time for component to wear to code minimum thickness is based on the default wear rate of
0.005 inch/cycle. lime calculated based on multiple inspection point to point measurements indicates at
least 12.5 cycles to code minimum wall. Recommended inspection at 2008 RFO is based on
consideration of flow changes due to power uprate.

20 4-06 FDO2RDO1 102 2011RFO Estimated time for component to wear to code minimum thickness is based on the default wear rate of
0.005 Inch/cycle. Time calculated based on multiple Inspection point to point measurements indicates at
least 50.8 cycles to code minimum wall. Recommended inspection at 2011 RFO is based on
consideration of flow changes due to power uprate.

20 4-08 FDO2TE01 3.5 2007RFO Estimated time for component to wear to code minimum thickness is based on the default wear rate of
0.005 inch/cycle. Time calculated based on multiple inspection point to point measurements indicates at
least 21 cycles to code minimum wall. Recommended inspection at 2007 RFO is based on consideration
of flow changes due to power uprate.

20C 4-09 FDO3SPO1 10-2 2011 RFO Initial inspection. Estimated time for component to wear to code minimum thickness is based on a
conservative wear rate calculation. Recommendation for re-inspection at approx Y2 time to reach Tmin.

20C 4-10 FDO7SP02 6.8 2008RFO Initial Inspection. Estimated time for component to wear to code minimum thickness is based on a
conservative wear rate calculation. Recommendation for re-Inspection at approx 11 time to reach Tmin.

20C 4-13 FD14EL07 @ 5.2 2008RFO Initial inspection. Estimated time for component to wear to code minimum thickness is based on a
DS pup piece conservative wear rate calculation. Recommendation for re-inspection at approx. % time to reach Tmin.

20C 4-23 MSD9TEOI to 10.3 2010RFO Initial inspection. Estimated time for component to wear to code minimum thickness Is based on a
MSD9TE08 - conservative wear rate calculation. Observed thinning was localized to area below connections of small

bore lines. Code min wall based on a conservative design pressure of 125Opsi. Recommendation for re-
Inspection at approx V2 time to reach Tmin.

20 4-24 MSD9EL05 6.5 201 ORFO Initial inspection. Estimated time for component to wear to code minimum thickness is based on a
conservative wear rate calculation. Observed-thinning was localized to area below connections of small
bore lines. Code min wall based design pressure of 1250psi considering this line connects directly into
the condenser. Recommendation for re-inspection at approx prior to time to reach Tmin.

vy iPT44OORvso 
ae1 f2
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V Y. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING

SMjALL ORE PIPING

In pecti n Component Calculated Recommend Evaluation I Reasons for Recommendation
Cycles to Re-Inspection
Tmin RFO

04- 301 Y2' & 1"- 4.3 Min NONE Engineering Request ER 04-0964 was written to replace the 1 SLBPV line with FAC resistant material.
04- 3B02 1SL3PV Additional inspections will only be performed on this line, if the piping is not replaced.
04- 3803
04- 8B04
04- B05

04- B06, 2-1/20-1 SPL2 8.2 2007RFO The estimated times shown for locations on this line are constructed of bent piping. The calculated times
04- B08, 7.7 for components to wear to code minimum thickness Is based on the default wear rate of 0.005 inch/cycle.
04- BO9A 7.7 Time calculated based on multiple inspection point to point measurements at the piping bends are as

follows:
Inspection Time to Tmln DEFAULT Time to Tmin point ta point

04-SB06 8.2 cycles 27.2 cycles
04-SB08 7.7 cycles 18.2 cycles
04-SBO9 7.7 cycles 53.7 cycles

Recommended Inspection at 2007 RFO is based on consideration of flow changes due to high pressure
turbine modifications, power uprate flows, previous wall thinning of this line a Duane Arnold.

-4-4.
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VJY. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RF024- Spring 2004)
A~rACHMENT 4: CATALOG OF PHOTOS FROM INTERNAL INSPECTION OF 36 INCH DIAMETER CROSS AROUND PIPING

Xin 36 INCH Description I Notes
PEG C.A.R. LINE
ILE
UMBER

01 D Looking upstream at bottom of 90degree elbow. Note surface tiger striping and previous surface grinding on bottom plates in elbow and
in HAZ of weld from pipe to elbow. Some surface roughness on bottom half of horizontal mnn.

02 1 D Same as 01 above rotated 90 degrees. Note small area adjacent to weld to elbow and longitudinal weld In horizontal pipe.
03 1 D Looking downstream at right side of horizontal pipe upstream of manway. General surface roughness on pipe and at weld at manway.
04 D Looking downstream at right side and top of horizontal pipe upstream of manway. General surface roughness on top of pipe and at weld

at manway.
05 D Looking downstream at center of Herzog cone at Inlet to MS-1-iD.
06 D Close-up of welds on Herzog cone at inlet to MS-I-iD.
07 D Close-up of welds on Herzog cone at inlet to MS-i-i D.
08 D Close-up of welds on Herzogi cone at inlet to MS-I-iD.
09 D Looking downstream at bottom right side adjacent to weld to MS 1 D inlet. Note previouswelds overlay and surface grinding.
10 D Looking downstream at bottom left side in bore of Inlet nozzle to MS 1 D Inlet. Note extent of previous surface corrosion and previous

surface grinding.
11 D General surface condition on bottom of horizontal pipe upstream of manway. Note roughness.
12 D General surface condition on left side of horizontal pipe upstream and opposite of manway. Note roughness.
13 D Looking downstream at left side In bore of Inlet nozzle to MS-1-1D. Note extent of previous surface corrosion, previous surface grinding,

and localized areas of previous attack.
14 D Looking downstream at left side of pipe and in bore of inlet nozzle to M-i--1D. Note extent of previous surface corrosion, previous

surface grinding, and localized areas of previous attack. Also general surface condition of pipe.
15 C Looking upstream from manway. Note FME In bottom of pipe from HP turbine modifications. Material was vacuumed out of pipe and CR

written to document condition.
16 0C Same as 015 above rotated 90 deg rees. Note area of surface roughness along left side of pipe.
17 C Looking upstream from manway. FME In bottom of pipe from HP tprbine modifications was removed. Note area of surface roughness

and previous surface grinding along left side of pipe and along botthmn longitudinal weld In extrados of elbow.

18 C Looking downstream from manway. Note area of surface roughnesp and previous surface grinding along right side of pipe and on
extrados of -mitered elbow at inlet to MS-1-1IC.

19 C Looking upstream at elbow. Note area of surface roughness and previous surface grinding along left side of pipe and left bottom plate of
elbow.

20 C Looking upstream at elbow. Note area of surface mrughness and previous surface grinding on right bottom plate of elbow.
21 C Looking upstream, close-up of botom of elbow. Note area of surface roughness and previous surface grinding. Crown of longitudinalweld on extrados of elbow and to downstream pipe has no corrosion su.rface film.
22 C Looking upstream, close-up of upper right side plate In 90 degree elbow (intrados). Note area of surface tiger striping along weld to

turning vane and at weld to horizontal pipe.
23 G Looking upstream, close-up upper right side of horizontal pipe downstream of weld to 90 degree elbow. Note extent of localized area of

surface roughness..
24 0 Looking upstreamn, close-up upper trailing edge of tu'ming vane and bottom. (extrados) of elbow.

VYIRPT-q4-o0O10 Revision 0 Pagel7 of 20
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Y. PIPING FAC INSPECTION PROGRAM 2004 REFUEUNG OUTAGE INSPECTION REPORT (RF024- Spring 2004)
1ACHMENT 4: CATALOG OF PHOTOS FROM INTERNAL INSPECTION OF 36 INCH DIAMETER CROSS AROUND PIPING

! in - 36 INCH Description I Notes
PEG C.A.R. LINE

;ILE
I UMBI_ ____

25 C Looking downstream from manway. Note area of surface roughness and previous surface grinding along right side of pipe and welds
and on extrados of mitered elbow at inlet to MS-I -1 C.

26 C Close up of extrados of mitered elbow. (right side of horizontal run). Note area of surface roughness below the equator and previous
surface grinding along longitudinal weld and circumferential weld on upstream end of mitered elbow.

27 C Close up of extrados of mitered elbow. (right side of horizontal run). Note area of surface roughness above the equator on extrados of
elbow and on bore of Inlet nozzle to MS-i-1 C.

28 B General surface condition on bottom, of horizontal pipe upstream of manway. Note roughness.

29 B Looking upstream, close-up of bottom of 90 degree elbow. Note Previous tiger striping and previous surface grinding over entire area of
left side bottom plate (extrados) In elbow.

30 B Looking upstream, close-up of right side of weld at 90 degree elbow to horizontal pipe. Note surface roughness on upper right side plate
in elbow (intrados) and on downstream pipe.

31 B Looking upstream, close-M of bottom of pipe at weld at 90 degree elbow. Note previous area of surface attack immediately upstream of
to horizontal pipe. Notesuiface roughness on bottom surface of pipe.

32 B Looking upstarea, close-up of hole bored in left side of horizontal pipe downstream of 90 degree elbow. Hole is for small bore nozzle
used In turbine performance testing. Note general surface condition of pipe.

33 B Looking upstream, close-up of top left half (intrados) of 90 degree elbow. Note extent of surface tiger striping over entire area of the top
left side plate (intrados) in elbow. Also surface roughness on upper'surface of turning vane.

34 B Looking upstream to vertical drop, In intrados of 90 degree elbow (go into top half of elbow). Note local area of surface corrosion on
upper left side of intrados adjacent to the longitudinal weld.

35 B Looking downstream on left side of horizontal pipe just opposite and upstream from manway. Localized area of previous surface
corrosion and previous surface grinding along longitudinal weld on left side of pipe.

36 B Looking downstream on right side of horizontal pipe upstream from manway. Localized area of previous surface corrosion and previous
surface grinding along longitudinal weld on right side of pipe.

37 B Same area described in photo 35 above.
38 B Looking downstream in horizontal pipe upstream from manway. Localized area of previous surface roughness opposite manway above

equator. Note PPE for on large engineef for future Inspections (PCs, Safety harness, ropes and oxygen monitor. Knee pads are
recommended).

39 B Looking into 12 inch diameter connection for line I' -ES-1 B. 12 Inch piping is chrome-moly. Note fit up miss-match at-bottom of 12 inch
pipe for future inspections.

40 B Looking downstream In horizontal pipe opposite from manway. Localized area of previous surface roughness and surface grinding.
41 B Looking downstream of horizontal pipe bottom surface upstream of inlet to MS-l-lB. Localized area of previous surface roughness and

surface grinding. at bottom center and along cimumferential weld at mitered elbow.
42 B Looking downstream at right side of horizontal pipe and intrados of mitered elbow at equator of pipe. Note localized area of previous

surface corrosion and surface grinding upstream of weld from pipe to elbow.
43 B Looking downstream at right side of horizontal pipe and intrados of mitered elbow below equator of pipe. Note localized area of surface

roughness.
44 A Looking upstream at right side of horizontal pipe upstream of manway. Note extent of previous internal weld repairs and surface

grinding on pipe and upstream elbow.

I.
-j
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PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RF024- Spring 2004)
[UACHMENT 4: CATALOG OF PHOTOS FROM INTERNAL INSPECTION OF 36 INCH DIAMETER CROSS AROUND PIPING

in 36 INCH Description / Notes
PEG CAR. UNE
ILE
IUMB R E

45 A Looking upstream at right side of horizontal pipe and 90 degree elbow. Note extent of previous internal weld repairs and surface
grinding on pipe. Also note extent of previous surface grinding in elbow at bottom extrados and both top and bottom right side plates.

46 A Looking upstream into 12 inch diameter connection for line 12"-ES-1A. 12 Inch piping is chrome-moly EXCEPT for C.S. pup piece
approx. 5 inches long shown between welds In photo. Note fit utp miss-match at bottom and left side of 12 inch pipe for future

inspections. Also note previous weld repai" and surface grinding at left side of 12 Inch opening and general surface condition of 36 inch
pipe.

47 A Looking downstream at top leftside of entrance to MS-I-IA. Note localized area of previous surface corrosion and surface grinding in
bore of nozzle and general condition of c.riurriferentlal weld.

48 A Looking downstream at right side of pipe at entrance to MS-I -IA. Note previous weld repair and surface grinding.

49 A Looking downstream at top of pipe at entrance to MS-I-lA. Note previous surface grinding and general condition of piping upstream of
circumferential weld.

50 A Looking downstream at bottom left side of Herzog cone at inlet to MS-i-IA. Note condition of fillet welds.

No es: . Pictures are in JPEG format File names on CD are 'RFO24plcturexx.JPG" where "xx" is In column 1 above.

I in descriptions above, directions for orientation are given looking downstream (i.e. left side of pipe means looking downstream on left side

on interior surface.
. Reference VY drawings 5920-0150 Sheets I & 2 for piping arrangement And 5920-6841 Sheet I of 2 for spool piece details.
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VY Piping FAC Inspection Program 2005 Refuelln g Outag e Inspection Report (RF025- Fall 2005) -

1.0 EXECUTIVE SUMMARY

External UT measurements were taken on(D large bore piping components in the Feedwater,
Condensate, and Main Steam Systems. External UT inspections were performed on 5 sections of
carbon steel small bore piping in the condensate and control rod drive systems. Internal visual
Inspections of the turbine cross around piping were performed in the A and C 36 inch diameter lines

Eind in the B 30 inch diameter line. The inspections were performed under EMPAC Work Order 04-
004983.

Component selection was based on a combination of; previous inspection data, industry events,
analyses using the EPRI developed CHECWORKS computer code, and the consequences of
component failure. A detailed selection process was used and was documented in reference (4).

The large bore and small bore inspection results were evaluated using a three level screening
process defined in plant procedure DP 0072. All components inspected were found to have a wall 3
thickness greater than the code minimum wall thickness. The predicted thickness at the next
refueling outage was greater than the code minimum wall thickness for all components. No large bore
piping components required repair or replacement during the refueling outage. Remaining service life
(RSL) calculations based on the UT inspection data have been factored to account for a 20%
extended power update commencing in March 2006.

A summary of the large bore piping component screening is contained in Attachment 1. Attachment 2
contains a summary of the small bore piping inspection results.

Section 6.0 discusses the criteria used to screen components as requiring future monitoring. i
Attachment 3 contains a summary of piping components recommended for future inspections.

No components Inspected in RFO 25 required repair or replacement. ER 04-0964 was implemented
outside the scope of this program to replace piping previously recommended for replacement In RFO
24, reference(9).

Section 8.0 contains conclusions and recommendations for future FAC Inspections. There were no
Immediate operability concerns as the result of FAC inspections performed during RF025.

Components on the SSH and SPE lines scheduled for inspection in RF025 and were de-scoped due
to higher priority LP turbine work in the same location. These locations should be inspected in RFO
26.

iV
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2.0 SCOPE/PURPOSE

Each refueling outage, ultrasonic thickness (UT) measurements and/or internal visual inspections are
performed on plant piping per the Vermont Yankee Piping Flow Accelerated Corrosion (FAC)
Inspection Program, PP 7028, reference (1). For RFO 25, the inspections, scaffolding installation,
insulation removal, and surface preparation activities were performed under EMPAC Work Orders 04-
004983-000 to 04-004983-010.

This report summarizes the results of the inspections performed during Fall 2005 Refueling Outage
(RFO 25).

3.0 ASSUMPTIONS

There are no assumptions.

VY-RPT-06-00002 Revision 0 Page 5 of 19
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4.0 2005 REFUELING OUTAGE INSPECTION PLAN

The 2005 refueling outage Inspection scope was developed to satisfy the following goals:

" Inspection of large bore components', requiring or recommended for follow up inspections, based
on UT data from previous refueling outages. i

" Inspection of components identified by the EPRI CHECWORKS computer c6de as being ranked
high for susceptibility to wear and/or having the least time remaining to reach code minimum wall
thickness.

" Perform repeat inspections and new inspections on selected large bore components for f
calibration of the CHECWORKS models.

* To incorporate industry experience into the program through inspection of components at VY i
that are similar to those that have either failed or showed significant wall thinning at other plants.nl
During the 2005 RFO, inspections were performed on piping at and downstream of flow
elements in the condensate system in response to the Mihama event, reference (12)..

* Perform an internal visual inspection of two of the four 36" turbine cross around lines exiting the
high pressure (HP) turbine. The HP turbine modifications performed in RFO 24 were for power
uprate flows. These inspections were to verify the condition on the piping as documented In U
reference (14), given the new HP turbine was operated for one full cycle off its peak efficiency.
Also the last remaining carbon steel 30 inch line was inspected to confirm its condition prior to
power uprate flows.

* Inspection of selected small bore components contained in the Small Bore Database which have
not had an Initial inspection and/or identified through review of industry operation experience
(OE). i

" Inspection of Large bore piping components subjected to off normal flow conditions, such as
components downstream of normally closed valves which connect directly to the condenser.
These components are typically identified by the cognizant Systems Engineer, using the turbine U
performance monitoring system. The feedwater pump recirc lines were inspected during RFO
25.

Inspect piping components identified as having the largest change in projected wear rate under

EPU conditions to obtain current pre-EPU conditions. Component selection was based primarily
on the increased velocity. Piping'downstream of the Feedwater Reg valve FCV-6-12B was j
selected for inspection,

Inspect components based on leaks at VY. Inspections on the Turbine Steam Seal header (SSH)
and the Steam Packing Exhauster (SPE) lines to determine the extent of condition for CR-VTY-
2004-02985, reference (13).

The planned duration for RFO 25 FAC activities was approximately 10 days. Given the shorter I
duration consideration was given to optimizing the locations and number of components to be
Inspected, and also to be consistent with previous outage inspection efforts. The detailed reasoning
for component selection is contained in the Inspection Location Worksheets, reference (4). The
complete planned scope for RFO 25 is contained in reference (5). I

VY-RT.0-0002 Rvison Pag 6 f 1
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2005 Refuelfnq Outage Inspection Repoort (RFO25- Fall 2005)
VY P1 In FAC Ins ection Prooram

5.0 EVALUATION OF INSPECTION RESULTS

5.1 Large Bore Piping

The planned large bore piping inspection scope for RFO 25 included external UT exams onD37large
bore piping components at sixteen locations on the Feedwater, Condensate, Main Steam, Turbine
Steam Seal, and Steam Packing Exhauster Systems. Planned inspections on the turbine Steam Seal
header (SSH) and the Steam Packing Exhaustei (SPE) lines to determine the extent of condition for
CR-VTY-2004-02985 were "de-scoped" from the 2005 RFO due to higher priority LP turbine work in
the same location. A total of 27 large bore components were inspected using external UT.

The thickness data were evaluated using a three level screening process as defined in procedure, DP
0072. The UT inspection results for each component were reviewed for anomalies and consistency
with piping geometry. Wear rates (wear/cycle) were calculated for each component using methods
specified in DP 0072, and are consistent with NSAC-202L, reference (6). The calculated wear rates
for piping components which experience flow during normal operation were increased by a factor of
1.25 to account for a 20% extended power update (EPU) commencing in March 2006. The 1.25
factor Is to envelope possible Increases in wear rates due to the Increased EPU flow velocities. The
larger of the factored wear rate or a minimum wear rate of 0.005 inches/cycle was used in the
trending projections.

Using the calculated wear rates and the 2005 measured thickness, the predicted thickness at the end
of the next cycle (2007 Tpred ) was calculated using a safety factor of 1.2 on the calculated wear per
cycle. Using both the wear rate and 2005 measurement data, the Remaining Service Life (RSL) for
each component was calculated. The RSL is the projected number of cycles beyond the Fall 2005
refueling outage (RF025) for each component to wear down to the code minimum wall thickness.

Components passing the Level 1 screen have 2007 Tpred greater than .875Tnom (the manufacturing
tolerance of new piping) and require no further evaluation. The Level 2 screen is for components with
2007 Tpred less than .875Tnom but greater than Tmin (the code minimum wall thickness to resist
pressure and mechanical loads). These components are acceptable for continued operation but
future monitoring may be recommended. The Level 3 screening is for components with 2007 Tpred
less than Tmin. The Level 3 screening is a detailed analytical methodology. It also requires that
additional piping components be Inspected this outage (sample expansion), and considered for
inspection during future refueling outages.

All components inspected were found to have wall thickness greater than code minimum wall
thickness. All predicted wall thickness (at the 2007 refueling outage) values were above code
minimum wall thickness. Of the 27 large bore piping components inspected, 16 (59%) passed the
Level 1 screen, and the remaining 11 (41%) passed the Level 2 screen. A summary of the large bore.
piping component screening is contained in Attachment 1.

No large bore repairs or replacements were required. Two components which experience continuous
flow in the Feedwater system were recommended for future monitoring. These are discussed in
Section-6.0 of this report. Additional discussion on monitoring of the carbon steel sections of the
Feedwater Pump Recirc. lines, and inspection of components removed from the inspection scope in
2005 are included in Section 6.0.

VY-RPT.06-00002 Revision 0 Page7 ofl9
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5.2 Turbine Cross Around Piping

36 Inch Diameter Lines A & C:

Internal visual inspections in two of the four 36" turbine cross around lines exiting the HP turbine
were performed. The HP turbine modifications performed In RFO 24 were for power uprate flows.
The plant was operated for one full operating cycle at Current Licensed Thermal Power (CLTP), I
which is off the HP turbine peak efficiency. These inspections were to verify the condition of the
piping as documented in Attachment 4 of the 2004 FAC Inspection Report, reference(14). Internal a
inspection of the 36"A line included the visual inspection of a section of 12 inch diameter carbon
steel pipe on line 12-ES-1A stub piece visible from inside the 36"A line,,

Comparison of the internal condition of the 36 inch A and C lines with photos contained Attachment
4 of reference (14) showed only one discernabledifference. A localized section on the bottom
portion of the 36" C line contained a circular area of ferrous oxide centered directly under the 2 Inch
diameter connection for the turbine bypass valves common 1st seal leakoff line. The oxide was
reddish in color, and tightly adhering to the inside surface of the pipe. No localized wall loss was 1
noted In the 36" C piping.

The entire carbon steel Turbine Bypass Valve Chest 1st Seal Leakoff line, 1SLBPV, was replaced
with Chrome-Moly material in RF025, reference(9). Two local sections on this line were replaced

with carbon steel in RFO 24. The sources of the corrosion products in the bottom of 36" C line are
suspected to be the initial internal surface corrosion products from the partial small bore
replacements, which were scoured off the small bore sections and deposited In the bottom of the 36"
C line. Two plant trips which occurred during the cycle would result In high flows from the turbine
bypass valves seals to the 36" C cross around line.

No areas of active corrosion were identified in either the 36" A or 36"C line.

30 Inch Diameter Line B:,

The 30 inch diameter B line is the only remaining original carbon steel line. The other three lines
have been completely replaced with Chrome-Moly material (P22) which has been demonstrated to
be resistantto FAC damage. A partial internal visual inspection of the north end of the B 30 Inch
diameter cross around line on the east side of the turbine was performed to confirm the Internal
condition of the line prior to operation under EPU flows. Only the north end of the line near the
manway was inspected due to lack of an open airway for internal ventilation from the south end of
the line.

The interior of the line generally appears the same as observed in 1999 and 2002. The extent of
areas of red/black oxide identified in previous inspections is essentially the same. Markings on the
interior of the pipe to identify the 1995 inspection/repair locations and the 1996 UT locations are still
visible. These are evidence that there is no significant wall loss occurring in the north end of the line
undercurrent power flows and Moisture Separator (MS) efficiency.

Increased steam flows under EPU conditions may cause a reduction in MS efficiency and result in a
decrease in the steam quality in the 30 Inch CAR piping. Any significant reduction in steam quality
could result in resumption of FAC damage to the carbon steel line. The efficiency of the Moisturei
Separators can only be confirmed by testing at EPU flows. Unless a test to confirm MS efficiency is
performed to determine steam quality it is prudent to perform a complete Internal Inspection of the
30" B line in RF026. Also reference (8) should be revised to reflect the increase in design pressure
from 269psi. to 300psi. for EPU conditions.

VY-RPT-06-00002 Revision 0 Page 8 of 19
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5.3 Small Bore Piping

Five sections of small bore piping were scheduled for external UT inspection during the 2005 refueling
outage. All inspections were first time inspections. All were selected based on industry Operating
Experience (OE) with wall loss downstream of flow orifices, reference (11).

No significant wear was found in the small bore piping inspected. All projected remaining service life
(RSL) values are greater than the life of the plant (inqluding a projected 20 year license renewal
period). A summary of the small bore piping inspection results is contained in Attachment 2. No
recommendations for future Inspections were made for small bore piping.

5.4 Feedwater Heater Shells

All four HP feedwater heaters were replaced during RFO 24. All ten feedwater heater shells have
been replaced with either chrome-moly or stainless steel materials. There are no planned UT
inspections for the feedwater heater shells in the near term.

VY-RPT-06-U0002 Revision 0 Page 9 of 19
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VY Pining FAC Inspection Program 2005 Refueling Outage Inspection Report (RF025- Fall 2005)

6.0 COMPONENTS REQUIRING FUTURE MONITORING

Large bore components requiring future monitoring are identified using the predicted thickness at the
next refueling outage (2007 Tpredlcted ), the "Screening Level" which the component passed, and the
"RSL", the approximate Cycles to Tmin, shown in Attachment 1. From the wear rates and cycles toTmin calculated in Attachment 1, only one component in piping with continuous flow, was identified

with less than 10 cycles to Tmin. Re-inspection was recommended for this component and the
adjacent downstream component. See Attachment 3 for a detailed description.

The carbon steel piping component connecting to and adjacent to the condenser on the Reactor
Feedwater Pump Recirculation lines have experienced some degree of wall loss due to past flows
through normally closed valves. The upstream piping has been replaced with A335 P11 Chrome-Moly
piping. During normal operation there is no flow in these lines.. No current leakage is indicated since I
the upstream FCV repairs were performed during RF024. This piping was inspected 'to determine If
past leakage has caused wear since the last inspections and to insure the condition of the piping for
Extend Power Uprate conditions. The Thermal Performance Monitoring (TPM) system will be used to
determine if flow is occurring in this pipe during normal operation. The Thermal Performance
Monitoring (TPM) system will be used as a trigger to determine if future inspections are required.

The 2005 refueling outage inspection results will be incorporated into the existing CHECWORKS
models. The 2005 inspection data along with data from previous inspections will be used to refine the
wear rate predictions. The results shown in Attachment 1 and the updated CHECWORKS analyses
will be used to determine the inspection scope for future refueling.outages.i

Planned inspections on the turbine Steam Seal header (SSH) and the Steam Packing Exhauster
(SPE) lines to determine the extent of condition for CR-VTY-2004-02985 CA 03 were "de-scoped" -m
from the 2005 RFO due to higher priority LP turbine work in the same location. These inspections
should be performed in RF026.

No small bore components inspected in RFO 25 require future monitoring.

Increased steam flows under EPU conditions may cause a reduction in Moisture Separator efficiency
and result in a decrease in the steam quality in the 30 inch CAR piping. Any significant reduction in
steam quality could result in resumption of FAC damage to the CS line. Unless a test to confirm MS U'
efficiency is performed to determine steam quality it is prudent to perform a complete internal
Inspection of the 30" B line in RF026.

7.0 COMPONENTS REQUIRING POSSIBLE REPAIR OR REPLACEMENT

No specific large bore components or small bore components were identified as requiring repairs or
replacements during RFO 25.

V'Ye
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VY Piping FAC Inspection Program 2005 Refueling Outa-ge Inspection Report (RF025- Fall 2005)

8.0 CONCLUSIONS 1 RECOMMENDATIONS FOR FUTURE FAC INSPECTIONS

There were no immediate operability concerns as the result of FAC inspections performed during
RF025.

Based on results from the RFO 25 inspections, no new immeuiate or near term repairs or
replacements are required. ER 04-0964, reference(9), replaced small bore line 1 SLBPV piping which
has experienced through wall leaks in the past and eliminates any need for repeat inspections on this
line.

Inspection data taken this outage will serve as part of the baseline data prior to operation with the
Increased flows from power uprate.

Data from repeat inspections of large bore components in the Feedwater System which experience
continuous flow shows essentially no wear is occurring under CLTP flow conditions. Measured
differences are within the tolerances of the UT equipment ( +/- 0.004 inch).

Wear rates calculated from a single (initial) UT Inspection using the EPRI recommended methods
from reference (2) & (6) in single phase system piping (Condensate and Feedwater) have proven to
be conservative when compared to components with multiple inspections.

Components on the SSH and SPE lines scheduled for inspection in RF025 and were de-scoped due
to higher priority LP turbine work in the same location. These locations should be inspected in RFO
26.

A complete internal inspection of the 30' B turbine cross around line should be performed in RF026.

Reference (8) is a contingency calculation used prior to 1995 pipe repair and moisture separator
Internal replacement efforts for acceptance criteria for as-found wall loss In the 30 inch diameter
carbon steel turbine cross around lines. The calculation should be revised to reflect the increase in
design pressure from 269psi. to 300psi. for EPU conditions for the CAR piping.
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025-.Fall 2005)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

LARGE BORE
Inspect. Component ID DIA Tnor .875Tnom Train 2005 Wear Factored 2007 Passed (RSL) Comments / Future Inspections

No. Min.Tmes Rate Wear Tpedit Screen Recommended
(in.) (in.) (in.) (in.) (in.) (inicycle) Rate for LevelEPU

Notes 2,3 Note 4 Note 5 Note 6 Note 7

2005-01 FD14EL03 16 1.219 1.067 0.964 1.169 0.0003 0.005 1.163 1 34.1

2005-02 FD14SP03US 16 1.219 1.067 0.964 1.052 0.0000 0.005 1.046 2 14.6 Row I at counterbore, using default wear rate

16 1.219 1.067 0.964 1.205 0.0000 0.005 1.199 40.1 Rows 2-8

2005-03 FD04RD01 4 0.4381 0.383 0.248 0.318 0.0080 *0.0080 0.306 2 *5.7 *Note 8, No flow at normal operation.

6 0.562 0.492 0.215 0.436 0.0103 -0.0103 0.426 *23.0

2005-04 FD04TEOI Run 6 0.562 0.492 0.246 0.553 0.0148 *0.0148 0.535 *17-3
Branch 6 0.562 0.492 0.246 0.462 0.0215 *0.0215 0.436 2 *8.2

End Cap 6 0.151 0.370 0.0055 *0.0055 0.363

2005-05 Cond Noz 32A 6 0.562 0.492 0.215 0.348 0.0103 *0,0103 0.336 2 '10.8

2005-06 FD05RD01 4 0.438 0.383 0.246 0.340 0.0074 *0.0074 0.331 2 *10.6 *Note 8., No flow at normal operation.
6 0.562 0.492 0.215 0.448 0.0074 *0.0074 0.439 *26.2

2005-07 FD05TE01 Run 6 0.562 0.492 0.246 0.461 0.0124 *0.0124 0.446 2 *14.4
Branch 6 0.562 0.492 0.246 0.623 0.0060 *0.0060 0.616 *52.4

End Cap 6 0.151 0.347 0.0069 *0.0069 0.339

2005-08 Cond Noz 32B 6 0.562 0.417 0.215 0.417 0.0060 *0.0060 0.410 2 *28.8

2005-09 FD06RD01 4 0.438 0.383 0.163 0.308 0.0070 *0.0070 0.300 2 *17.3 *Note 8, No flow at normal operation.

6 0.562 0.492 0.227 0.419 0.0053 *0.0053 0.413 *30.1
2005-10 FD06TE01 Run 6 0.562 0.492 0.246 0.684 0.0098 *0.0098 0.672 *32.2

Branch 6 0.562 0.492 0.246 0.539 0.0050 *0.0050 0.533 1 *48.8

End Cap 6 0.151 0.270 0.0050 *0.0050 0.264

2005-11 Cond Noz 32C 6 0.562 0.492 0.215 0.352 0.0110 *0.0110 0.338 2 *10.4
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

. Component ID DI_.AA Tnom .875Tnorn Trin 2005 Wear Factored 2007 Passed (RSL) Comments/ Future Inspections
No. Min.Tm.j Rate Wear Tprecied Screen Recommended

(in.) (in.) (in.) (in.) (in.) (Inicycle) Rate for Level
EPU

Notes 2,3 Note 4 Note 5 Note 6 Note 7

2005-12 FD08RD03 10 0.844 0.739 0.740 0.794 0.002 0.005 0.788 1 9.0

18 1.375 1.203 1.085 1.254 0.002 0.005 1.248 28.2

2005-13 FD08SP02 18 1.375 1.203 1.085 1.191 0.000 0.005 1.185 2 17.7 Row 1 at counterbore, using default wear rate

18 1.375 1.203 1.085 1.3011- 0.000 0.005 1.295 36.0 Rows 2-12

FD12SP07US 18 1.375 1.203 1.085 1.248 0.004 0.0050 1.242 1 27.2

2005-14 FD12EL06 18 1.375 1-203 1.085 1.379 0.007 0.0088 1.368 1 27.8

2005-15 FD12SP08US 18 1.375 1.203 1.085 1.216 0.0084 0.0105 1.203 1 10.4 RowI atcounterbore

18 1.375 1.203 1.085 1.278 0.0051 0.0064 1.270 25.1 Rows 2 to 5

2005-16 CD30FE01 20 *0.812 0.711 0.394 0.839 0.0018 0.005 0.833 1 74.2 *Note9

2005-17 CD30EL1 1 20 0.594 0.520 0.394 0.689 0.001 0.005 0.683 1 49.2

2005-18 CD30SP12 20 0.594 0.520 0.394 .0.553 0.002 0.005 0.547 1 26.5

2005-19 CD31 FE01 20 *0.812 0.711 0.394 0.764 0.0035 0.005 0.758 1 61.7 *Note 9

2005-20 CD31EL04 20 0.594 0.520 0.394 0.677 0.0083 0.0104 0.665 1 22.7

2005-21 CD30SP,04 20 0.594 0.520 0.394 0.5480 .003 0.005 0.542 1 25.7

2005-22 CD21RD02 6 0.280 0.245 0.146 0.232 0.0096 0.0120 0.218 2 5.97 Note 10

14 0.375 0.328 0.276 0:352 0.0029 0.005 0.346 12.7

2005-23 CD21RD01 6 0.280 0.245 0.146 0-256 0.0051 0.0064 0.248 1 14.3 Note 10

14 0.375 0.328 0.276 0.353 0.0028 0.005 0.347 12.8

MS1DSP12DS 18 0.938 0.820 0.726 0.935 0.0010 0.0013 0.929 1 34.8

2005-36 MS1 DEL07 18 0.938 0.820 0.726 0.974 0.0053 0.0067 0.966 1 30.8
2005-37 MS1 DSP13US 18 0.938 0.820 0.726 0.905 0.004 0.005 0.899 1 29.8
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

NOTES:
1. All thickness values are inches.

2. Wear/Cycle is approximately inches/18 months. The wear per cycle was calculated per DP0072 using 18.9 equivalent 18 month cycles based on
approx. 157,000 operating hours up to 1996 outage, and 12000 +• hrs./cycle.

3. Minimum Wear/Cycle used to calculate Tpred and Cycles to Tmin is 0.005 inches per cycle.

4. Factored Wear Rate to account for EPU flows = 1.25 x calculated wear rate or 0.005 in/cycle whichever is less larger

5. 2007 T predicted = 2005 T measured - F.S. * (Factored Wear Rate/Cycle), F.S. = Factor of Safety = 1.20.

6. Highest screening level for the entire piping component. For example when multiple areas of a component such as the small end & large end of a
piping reducer are evaluated, the highest screening level for either end the component governs.

7. Remaining Service Life = Cycles to Tmin is calculated from: (2005 T measured - Tmin) (i.e. Cycles from 2005 RFO)
F.S. x Factored Wear Rate /Cycle

8. During normal operation there is no flow in these lines. No current leakage is indicated since the upstream FCV repairs were performed during RFO024.
This piping was inspected to determine if past leakage has caused wear since the last inspections and to insure the condition of the piping for Extend
Power Uprate conditions. Wear rates were calculated on a per cycle basis, actual wear rates per cycle may be higher if leakage past the normally
closed FCVs occurs. The Thermal Performance Monitoring (TPM) system will be used to determine if flow is occurring in this pipe during normal
operation. The Thermal Performance Monitoring (TPM) system will be used as a trigger to determine if future inspections are required.

9. Condensate flow element fabricated from schedule 60 pipe vs. the schedule 40 specification for Condensate piping. Ends are machined to Sch. 40 for
fit up to piping. ReferenceDrawing 5920-5141.

10. Reducers are upstream and downstream of FCV -4 which is the hot well makeup & dump. This line is used only at low feedwater flows, typically during
startup. Inspections were performed due to suspected cavitation in or near the control valve. Calculated wear rates based on a single inspection using
the EPRI Band Method are conservative.

VY-RPT-O~-OUOU2 Revision 0 Page 15 of 19
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RFO2S- Fall 2005)

ATTACHMENT 2: SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL BORE

Small Bore Description f Sect. Size Sch Tnom. .875T... T min. 2005 Min. Apparent Cycles Comments
Inspection. Location (in.) (inch) (inch) (inch) Measured Wear Rate to

Thickness (inch/cycle) Tmin.
Number (Note2) (inch) (Note 3) (Note5)

1" piping DS of R.O. 64- DS of RO to V64-15 1 80 .179 .157 0.072 0.150 0.002 32.5 Note 4
05-SB01 2 Condensate system
(119) TB Heater bay (Small

bore Data base Point 119)

DS V64-15 toward 0.158 0.0014 >50 Note 4
the condenser 0.180 0.000

0.176 0.0002

US of RO to V64-20 1 80 .179 .157 0.091 0.186 0.000 >50
0.176 0.0002
0.178 0.0001

DS of V64-20 to 0.178 0.0001 >50
V64-22
DS of V64-22 0.177 0.0001 >50
toward the ECCS 0.180 0.000
keep fill system 0.170 0.0005

CRD PUMP Min Flow DS RO to V3-37A 1 160 .250 .218 0.072 0.182 0.0036 25 Original,
05-SB02 Line DS of R.O. 3-24A Sch 160
(128) (Smallbore Data Base Point

128) 1
DS of V3-37A 1 80 .179 .157 0.072 0.176 0.0008 >50 Installed in

0.178 0.0003 1999

CRD PUMP Min Flow DS RO to V3-34A 1 160 .250 .218 0.072 0.241 0.0023 >50 Installed in
05-SB03 Line DS of R.O. 3-25A 1999
(129) (Smallbore Data Base Point

129)
DS of V3-34A 1 80 .179 .157 0.072 0.172 0.0018 46.2 Installed in

0.179 0.000 1999

1S of reducing Tee 1.5 80 0.200 .175 0.074 0.198 0.0005 >50 Installed in
1999

CRD PUMP Min Flow DS RO to V3-37B 1 160 250 .218 0.072 0.181 0.0037 25 Original,
05-SB04 Line DS of R.O. 3-24B Sch 160
(130) (Smallbore Data Base Point

130)
DS of V3-37B 1 80 .179 .157 0.072 0.176 0.0008 >50 Original,

0.184 0.000 Sch 80
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 2: SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL BORE -continued

Small Bore Description / Sect. Size Sch Tnom. .875Tnon T min. 2005 Min. Apparent r Cycles CommentsInspection. Location (in.) (inch) (inch) (inch) Measured Wear Rate toNumber Thickness (inch/cycle) Train.
(Note 1) (Note2) (inch) (Note3)

CRD PUMP Min Flow DS RO to V3-34B 1 160 .250 .218 .072 0.255 0.000 >50 Installed in
05-SB05 Line DS of R.O. 3-25B 1999
(131) (Smallbore Data Base Point

131)
DS of V3-34B 1 80 .179 .157 0.072 0.172 0.0018 46 Installed in

0.178 0.0003 1999

DS of reducing Tee 1.5 80 0.200 .175 0.074 0.190 0.0005 >50 Installed in
1999

NOTES:
1. Small Bore Database Number is shown in parentheses.
2. Tmin includes a 0.065 inch corrosion allowance per ANSI B31.1-1967.
3. Apparent wear = Tnom - Tmeasured.
4. Apparent Wear Rate includes 1.25 factor to account for EPU flows DS of RO-64-2 only
5. Cycles to Tmin from 2005 refueling outage. Wear rate = (Tnom-Tmeasured) / 18.9 Equivalent 18 month cycles and a.SF (safety factor) 1.2 was used

on the apparent wear rate. Small bore wear is generally not trended for the purposes of repeat inspections. Small bore components will generally be
replaced if significant thinning is observed.
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING

Inspection Component Calculated Recommend Evaluation I Reasons for Recommendation
Cycles to Re-inspection
Tmin RFO j

2005-12 FD08RD03 9.0 2010 RFO Estimated time for component to wear to code minimum thickness is based on a
(RF028) default wear rate of 0.005 inch/cycle. The default wear rate considers increased

EPU flows. Actual point to point measurements indicate no wear is occurring
under current license power flows. RSL calculated based on multiple inspection
point to point measurements and CLTP flows is 22.5 cycles. Given this location
has the highest velocity in the feedwater system, recommended inspection at
RF028 (Spring 2010.)

Inspect both FDOSRD03 and FD08SP02 during RF028 in the Spring of 2010,
based on consideration of flow changes due to power uprate.

2005-03 FD04RDO1 Per Thermal These are carbon steel components connecting to and adjacent to the
2005-04 FD04TEO1 performance condenser. Upstream piping has been replaced with A335 P11 Chrome-Moly
2005-05 Cond NzJ 32A Monitoring piping. During normal operation there is no flow in these lines. No current

System leakage is indicated since the upstream FCV repairs were performed during
RF024. This piping was inspected to determine if past leakage has caused wear

2005-06 FD05RD01 since the last inspections and to insure the condition of the piping for Extend
2005-07 FD05TEOI Power Uprate conditions. Wear rates were calculated on a per cycle basis,
2005-08 Cond Nzl 32B actual wear rates per cycle may be higher if leakage past the normally closed

FCVs occurs.

2005-09 FD06RD01 The Thermal Performance Monitoring (TPM) system will be used to determine if
2005-10 FD06TE01 flow is occurring in this pipe during normal operation. The Thermal Performance
2005-11 Cond NZI 32C Monitoring (TPM) system will be used as a trigger to determine if future

inspections are required.
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fail 2005)
ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING

Inspection Component Calculated Recommend Evaluation / Reasons for Recommendation
Cycles to Re-inspection
Tmin RFO

2005-24 1SSH3EL05 * Planned inspections on the turbine Steam Seal header (SSH) and the Steam
2005-25 1SSH3SP06US * * Packing Exhauster (SPE) lines to determine the extent oa condition for CR-VTY-
2005-26 1 SSH4EL01 * 2004-02985 CA 03 were "de-scoped" from the 2005 RFO due to higher priority
2005-27 1SSH4SP02US * LP turbine work in the same location.
2005-28 1SSH5EL01 *

2005-29 1SSH5SP02US * Inspect these locations during RF026 in Spring 2007.
2005-30 1SSH6EL06 *

2005-31 1SSH6SP08US *

2005-32 2SPE3EL01 * * * Planned inspections on the turbine Steam Seal header (SSH) and the Steam
2005-33 2SPE3SPO1US * Packing Exhauster (SPE) lines to determine the extent of condition for CR-VTY-
2005-34 2SPE5EL01 . 2004-02985 CA 03 were "de-scoped" from the 2005 RFO due to higher priority
2005-35 2SPE5SPOI US * LP turbine work in the same location.

Inspect these locations during RF026 in Spring 2007.

2005-40 30" B CAR N/A RF026 Given increased flows and possible reduction in steam quality under EPU
conditions, a complete internal inspection of the 30" B turbine cross around line
should be performed in RF026.
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CHECWORKSTM FAC Application, Version 1.OG Enhancements

The following enhancements have been incorporated into FAC v]. OG. Please review this list to determine
what action, if any, you need to take to make effective use of this new version of the software

1. The user can now enter the hydrazine concentration sampled at the Blowdown of
recirculating steam generators as an alternate to the Steam Generator Steam Outlet location.
Experience has shown that it is very difficult to obtain an accurate measurement of hydrazine
concentration in the steam outlet. To accomplish this, a location selection option "Blowdown"
has been added to the "Hydrazine at: SG" drop down window in the PWR Complex Water
Treatment data entry form.

2. With Version 1.OF, when the user has entered improper hydrazine concentration values at
one or more of the Final Feedwater/Condensate, SG OutletlBlowdown, or MSR Drain
locations and tries to perform an analysis, an error message appears triggered by a
hydrazine mass imbalance. This error message only allows the user to abort the analysis so
as to correct the input. Version 1.0G has changed the error message, giving the user the
additional option of continuing the analysis. In either case the user will then need to correct
the hydrazine input concentration values, and rerun the analysis until the imbalance message
no longer occurs. See the FAC Version 1.0G User Guide for more details.

3 A new fourth analysis option "NFA->HBD-->ARD-4COMP" is added to the Wear Rate
Analysis Run Definition form. This will allow the user to avoid having to zero out operating
conditions in the Component Data form when analyzing multiple power levels and wanting to
use the operation conditions from the respective Heat Balance Diagrams. With this new
option, the FAC Application will retrieve operating conditions in the following order: first in the
Network Flow Analysis results (if available), secondly in the Water Chemistry Analysis results
for the lines associated to the Heat Balance Diagram, then the data entered in the wear rate
run Advanced Run Definition form, and finally data in the component data form. The other
three option labels are also changed to be more intuitive. The revised labels are
"COMP->HBD-)-ARD" (formerly: Ignore NFA Results); NFA-->COMP-->HBD->ARD"
(Formerly: NFA Results 13t Priority); COMP-+NFA" (formerly: User Input 1st Priority).

4. The Chemistry Analysis Report now prints input data with 3 digits after the decimal point.

5. The non-applicable data fields (Valve Coefficient, Valve Size, Orifice Size, etc.) in the
Operating Data and Component Size/Acceptance pages of the Component Data entry form
are now grayed-out and set to 0.

I



VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage

Inspection Location Worksheets I Methods and Reasons for Component Selection

By: Reviewed = ýZl */63

Piping components are selected for inspection during the 2004 refueling outage based on the following groupings

and/or criteria.

Large Bore Piping

LA: Components selected from measured or apparent wear found in previous Inspection results.

LB: Components ranked high for susceptibility from current CHECWORKS evaluation.

LC: Components identified by industry events/experience via the Nuclear Network or through the EPRI CHUG.

LD: Components selected to calibrate the CHECWORKS models.

LE: Components subjected to off normal flow conditions. Primarily isolated lines to the condenser in which
leakage is indicated from the turbine performancemonitoring system. (through the Systems Engineering
Group).

LF: Engineering judgment / Other

LG: Piping identified from EMPAC Work Orders (malfunctioning equip., leaking valves, etc.)

. Small Bore Pipina

SA: Susceptible piping locations (groups of components) contained in the Small Bore Piping data base which
have not received an initial inspection.

SB: Components selected from measured or apparent wear found in previous inspection results.

SC: Components identified by industry events/experience via the Nuclear Network or through.the EPRI CHUG.

SD: Components subjected to off normal flow conditions. Primarily isolated lines to the condenser in which
leakage Is indicated from the turbine performance monitoringsystem. (through the Systems Engineering
Group).

SE: Engineering Judgment / Other.

SG: Piping identified from EMPAC Work Orders (malfunctioning equip., leaking valves, etc.)

Feedwater Heater Shells

No feedwater heater shell inspections will be performed during the 2004 RFO. Previous plans were to complete the
UT grids on the No.1 & 2 heaters have been made moot by the decision to replace all 4 HP feedwater heaters for
EPU. The shells on all four new heaters will be a chrome-moly material (P-11). Informational visual inspections of
the open ends of Feedwater, Extraction Steam, Heater Drain, Vents and Moisture Separator -piping will be performed
as access is available.
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets I Methods and Reasons for Component Selec

I

tion E
LA: Large Bore Components selected(identified) from previous Inspection Results

From the 1995/1996/1998/1999/2001/2002 Refueling Outage Inspections (Large Bore Piping) these components
were identified as requiring future monitoring. The following components have either yet to be inspected as
recommended, or the recommended inspection is in a future outage

Inspect. I Loc. Component ID Notes /Comments / Conclusions
No. SK
96-13 001 FDOIEL04 1996 report recommended Inclusion of FDOISP04 into 2001 RFO Scope
96-14 FDOISP04 (lower readings at U.S. counterbore).

..... _UT inspect elbow and downstream pipe In 2004
99-03 002 FD02ELOI 1999 Recommendation- to Inspect tee in 2002. Component is
99-04 FD02TE01 downstream of pump lB. "B" Pump is used a standby pump, based on

usage, Inspection was deferred until 2004.
UT inspect elbow and downstream tee In 2004

99-25 008 FDI4EL03 1999 recommendation to Inspect pipe at upstream counterbore in 2004.
99-26 FD14SP03 Given that the only low readings were at the pipe counterbore and that

2004 RFO work includes. replacement of both No.1 feedwater heaters
located under the elbow.
Defer re-inspection of the elbow FDI4EL03 & pipe FD14SP03 until

___._,_ the 2005 RFO.
[DI-03
01-04

001 FDOl EL01
FDOlTE05

2001 recommendation to inspect the tee In 2004. UT Inspect elbow
and downstream tee in 2004 (1998 RFO results recommended
inspection In 2001) Also add.inspection of the reducer upstream of the
elbow.

02-08 016 FD18ELOI 9nn2 recommendation to inspect the elbow in 2007 based on a single
02-09 FD18SP02US measurement. Re-inspect elbow and downstream pipe in 2007 (3

1_ _ _ cycles from 2002).

I
I
U
I
IV 9
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets / Methods and Reasons for Component Selection

LA: Large Bore Components selected (identified) from previous Inspection Results - continued

Turbine Cross-around Pioina:

Previous. Internal Visual UT & Repair History:
Line Mat. Year Internal Visual =V, Internal Thickness UT, Repairs Performed =R

Replaced RFO16 [RFO17 RFO18 RFO19 RFO20 RFO21 RF022 RF023

S1992 F1993 S1995 F1996 81998 F1999 S2001 F2002
36"-A GE** 1983 V V V V V
36"-B GE** 1981 V V V V V V
36"-C GE** 1981 V V V V___ __

36"-D GE** 1983 V V V
30"-A P-22* 1985 V V V
30"-B C.S. Original VIUT/R V/UTiR- V/UTJR VIUT. V V V

30"-C P-22* 1993 VIUT/R _

30"-D P-22* 1985 V
** 36" straight pipe sections replaced with GE B50A242E, elbows on the B & C lines are original GE specification

D50A67D, elbows on A &D lines are D50A67E (Tnom =0.625 inch).
* 30" A,B,C replaced with A691 CL22 (2-1/4Cr), Fittings A234 WP22. (Trnom. = 0.625 inch)

30" B remains GE B50A242D, fittings and GE D5OA67D carbon.steel (Tnom = 0.50 inch).

.. NOTE: Reference Dwg. No. 5920-6841 Sh. I of 2 needs to be updated with correct information. This will be
. performed during the EPU design change effort.

2004 RFO HP turbine work and MS internals/draln line work will have all (4) 36 inch line manways open for access to
perform internal visual inspections.

Perform internal visual inspection of all four lines. Priority is A 36" line for access to internals of the 12 inch diameter
CS stub piece in extraction steam line. Also if manways and CIV SRVs are removed, perform visual inspection of
the 30" C & D lines to confirm condition of P22 replacement materials,

2005 RFO based on increased flows and the possibility of different flow regimes in both the 36 & 30 inch piping,
perform a visual Inspection. LP turbine work in 2005 RFO may provide opportunity for access to the 30" lines. As a
minimum Inspect (2) 36 inch lines and the 30" B line.
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage

Inspection Location Worksheets / Methods and Reasons for Component Selection
I
ILB: Large Bore Components Ranked High for Susceptibility from CHECWORKS Evaluation

The current CHECWORKS wear rate calculations contain Inspection data up to the 1999 RFO and wear rate
predictions are current to the 2001 RFO. The 2001 and 2002 RFO inspection data has been entered into the
CHECWORKS database. However, updated wear rate calculations are not complete, and won't be in time to support
the schedule date for issuing the inspection scope for the Spring 2004 outage. Based on a review of the 2001 and
2002 RFO inspection data for components or! the Feedwater, Condensate, and Heater Drain Systems, the
CHECWORKS models still appear to over-predict actual wear. Nothing new or unanticipated was observed in 2002.

Feedwater System

Listed below are components which meet the following criteria:

a) negative time to Tmin from the predictive CHECWORKS runs which include Inspection data up to the 1999
RFO,

b) no inspections have been performed on these components or the corresponding components in a parallel train
since the 1999 RFO.

i

Component Location I Location Notes
ID Sketch _

FD07EL03 005 T.B Feed Pump Room No Inspection data for corresponding component
FD08EL02 in other train. Inspect this or the other train
component in 2004. This component will be
Insoected In 2004.

.

FD07TE01 006 T.B Heater Bay Elevs 228 Components on other train were Inspected in 1998.
FD07EL11 & 248 Results indicate minimal wear. After updating the

CHECWORKs model with newer data, assess need
for additional inspections in 2005 RFO..

FD07EL12 006 T.B Heater Bay Elev.,248 Feedwater heater replacement to occur in 2004 RFO.
Perform Internal visual inspection at open end on
this component.

FD14EL07 009 RX Steam Tunnel El. 266 Internal visual of elbow performed in 1996 during check
valve replacement. no indication of wall loss at that time.
Inspect this or the other train component In 2004.
(Inspect this component In 2004).

FDOBEL02 011, T.B Feed Pump Room No inspection data for corresponding component
FD07EL03 in other train. Inspect this or the other train
component in 2004. FD07EI03 will be inspected in
2004.

FD08TE01 012 T.B Heater Bay Elevs 228 Intermediate components FDO8EL06 & FD08SP06 were
FD08EL07 & 248 inspected in 1998. Results Indicate minimal wear. After

updating CHECWORKs model with newer data,
assess need for inspecting components on the train
vs. these.

FD08EL08 012 T.B Heater Bay Elev. 248 Feedwater heater replacement to occur in 2004 RFO.
Perform Internal visual inspection at open end on
this component.

FD15EL08 013 RX Steam Tunnel El. 266 Internal visual of elbow performed in 1996 during check
valve replacement. no Indication of wall loss at that time.
After updating CHECWORKs model with newer data,
assess need for inspecting this component in 2005

_ _-__-_ _ _ _ RFO.

I
I

I
I
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets / Methods and Reasons for Component Selection

LB: Large Bore Components Ranked High for Susceptibility from CHECWORKS Evaluation - continued

Condensate System

Only one component was Identified as having a negative time to Tmin. This was CD30TE02DS, the downstream side
of a 24x24x20 tee on the condensate header in the feed pump room. The CHECWORKS prediction for the
downstream side of the tee has a small negative hrs relative to the remainder of the components In the system and
relative to the upstream side of the same tee. Other tees on the same header have been previously inspected and
show no significant wear. The CHECWORKS model includes UT data up to the 1999 RFO. The inspections on this
system performed in 2001 indicate minimal wear. The 2001 inspection data will be input to CHECWORKS to better
calibrate the model.

To inspect the components with the highest susceptibility as ranked by CHECWORKS and to obtain a more complete
set of inspection data for the Condensate System inspect additional components between the No.3 feedwater heaters
and the feedwater pumps. Inspect CD30TE02 and CD30SP04 in 2004.

Moisture Separator Drains & Heater Drain System.

No components identified as having negative times to Tmin. No components were selected for inspection in 2001 or
2002 based on high susceptibility. However future operation under HWC will change dissolved oxygen' in system. A
separate evaluation has been performed and components were selected for Inspection In 2002. See Section LD
below.

(..) Extraction Steam System

Three components on this system with negative time to code mrIn. wall. The piping is Chrome-Moly. ES4ATE01 &
ES4ATE02, 30inch diameter tees inside the condenser have negative prediction (-3426Hrs.) for timeto min wall. The
negative times to tmin may be conservative based on the modeling techniques used. Refinement of the model of this
system is in progress. The negative time to tmin is most likely a function of lack of inspection data vs. actual wear.
Due to external lagging on this piping and the location inside the condenser, no componenti'Te selected for external
UT inspection in 2004 based on high susceptibility. However, an opportunity to perform an internal visual inspection
of all the Extraction Steam lines inside the condenser during planed LP turbine work in the 2005 RFO may present
itself. See Section LF below.

Note the short section of A106 Gr. B straight pipe on line 12"-ES-1A at the connection to the 36 inch A cross around
line is not modeled in CHECWORKS. The component material should be included in the next model update.
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage

Inspection Location Worksheets / Methods and Reasons for Component Selection

LC: Large Bore Components Identified by Industry Events/Experience.

Review of FAC related Large Bore Operating Experience (OE) and/or piping failures reported since January 2001

Date Plant - Type Description & Recommended Actions at VY

.417/01 Callaway - PWR Unexpected extent of thinning in feedwater piping (NRC IN 2001-009 & INPO
OEI 2342) Additional components were inspected in the feedwater system in the
Drywell during the 2002 RFO In response to this event.

5/9/01 Grand Gulf - Pin Hole Leak In 4 inch carbon steel elbow in RHR min flow line. System has low
BWR use at VY (<2% of time). A review of VY drawings VYI-RHR-Part 14 Sht.1l1 and

VYI-RHR Part 15 Sht:1/1 show elbows downstream of restriction orifices. Additional
research into this event is warranted. Inspections can be performed with the plant
operating. Don't include In the scope of 2004 RFO..

11/20/01 Hamoka I - Rupture of HPCI/RCI 6 inch steam supply line at a section of pipe to RHR Hx
BWR sprays. VY is an older design which does not have this configuration.

9124/02 IP2 - PWR Pin hole leak on 26 W" cross-under piping (HP to MSR) in vicinity of dog bones at
expansion joint under location of weld overlay localized wear under/around a
previous weld overlay repair. VY has solid piping (no expansion joints. Visual
Inspections of CAR piping will be performed in 2004.

112/02 Point Lepreau- Failure of Extraction Steam Bellows from LP turbine. VW bellows are made from
PHWR stainless steel. Primary causes of past failures have been cracking of convolutions

and vIbration failures of tie rods. The bellows were replaced in 1995 and should not
be susceptible to FAC damage.

1115/02 Surry 1-PWR Leak in 8 inch Condenser drain header for 3"/4m pt. FDW Heater vents. Also( CHUG thinning in Gland Steam Piping inside the condenser and thel2" Condenser Drain
Meeting header from MS Drain trap lines. The only large bore drain collector at VY is the

8 inch diameter low point drain header. Inspect sections of this line during
the 2004 RFO.

1/15/02 Cooper - BWR Thinning found in two 20 inch diameter exit nozzles off LP turbine for extraction
CHUG steam piping. (VY hasi-'placed all LP turbine stub pieces upstream of the
Meeting expansion bellows with P-1I material. No actions are required at this time.
6/02 Oconee 1 Wear found in Heater Drain piping downstream of block valve. Ops was using the
CHUG gate valve to control flow. All valves on VY HD system are control valves. Normal
Meeting. flow downstream of valves is directly into the feedwater heaters. Bypass valve

discharge directly into condenser. TPM monitors possible leakage past the Bypass
valves.

6/24/02 Prairie Island 1 - Preliminary notice of possible extraction steam line piping/bellows failure Inside
PWR condenser. (See 1/2102 Point Lepreau notice above).

8/29/02 Turkey Point 3 - Failure of a 6x10 Schedule 40 carbon steel expander in Heater Drain System
PWR downstream of a level control valve. Same valve on other train was replaced.

However, no inspections were performed on this valve (from INPO Event 250-
020829-1, OE 14865, & Info at 1/03 CHUG Meeting). Location is similar to millstone
2 & 3 events in 1991192. Piping on HD system at VY DS of normal level control
valves is constructed from FAC resistant materials or planned for replacement with
new Feedwater Heaters. No actions are required for this OE.

10/9/02 Clinton -BWR Interconnecting piping (4 and 6 inch diameter) between RWCU Heat Exchanger not
included in FAC program. Plant assumed they were equipment when in fact they
are piping. VY has replaced the original 3 Perflex Hx design with a U-tube Hx.
RWCU piping in this area is stainless steel. Therefore not an immediate concern.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets I Methods and Reasons for Component Selection

LD: Large Bore Components Selected to Calibrate CHECWORKS

The CHECWORKS models have been upgraded to include the 96, 98, & 99 RFO inspection data. The 2001 and
2002 inspection data has been loaded however wear rate analyses are not complete at this time. In 2001
components on the higher temperature end of the Condensate System were inspected to calibrate the CHECWORKS
models. The inspection data indicate minimal wear and should reinforce the assessment of low wear In the
Condensate System. Additional components selected for inspection In 2004 in Section LB above will be used to
calibrate the CHECWORKS model.

Prior to the 2002 there was limited inspection data for the Heater Drain system. The current CHECWORKS models
(Pass I and some Pass 2) indicate low wear rates. During 2002 a number of new inspections were performed to
obtain base line data prior to operation under GE Noble Metals HWC. No additional components on the Heater Drain
system will be Inspected in 2004.

LE: Large Bore Components subjected to off normal flow conditions identified by turbine performance
monitoring system (Systems Engineering Group).

The Systems Engineering Production Variance Reports for 2002 & since startup from 2002 (RFO23) do not identify
any leaking valves. No other leaking valves or steam traps have been identified (to date) using the Turbine
Performance Monitoring (TPM) system. No components will be scheduled for the 2004 RFO based on the TPM
reports to date. However, if new data indicates leaking valves then, additions to the outage scope may be required.

LF: Engineering Judgment I Other

Nine ASME Section Xi Class I Category B-J welds are to be inspected by the FAC program per Code Case N-560 in
.lieu of a Section Xt-volumetric weld inspection. The VY 1S1 Program Interval 4 schedule for inspection of these welds
is as follows:

Refueling Outage Section Xl Description FAC Program Components
ISI Program Weld
ID

Spring 2004 FW I9-F3B upstream pipe to tee 'A" Feedwater on Sketch 010
(RF024) FW19-F3C tee to reducer FD1 9TE01
Interval 4 FW19-F4 reducer to pipe FD19RD01
Period 1, FW21-F1 tee to pipe FD19SP04
Outage 1. FD21SPOl

Fall 2011 (RF029) FW18-3A upstream pipe to tee "B" Feedwater on Sketch 016
Interval 4 FW20-3A tee to reducer FD18TE01
Period 3, FW20-Fl reducer to pipe FD20RDOI
Outage 6. FW20-FI B horizontal pipe to pipe FD20SPO1

FW18-F4 tee to pipe FD18SP04

(
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets / Methods and Reasons for Component Selection

LF: Engineering Judgment I Other - continued

All Extraction Steam piping Is A335-PI 1, a 1-1/4 chrome material, except for a short carbon steel stub piece in line
12"-ES-IA at the connection to the 36" A cross around line. Internal visual inspection of this stub piece will be
performed along with the 36"' A cross around line. This extraction stream line (6th point extraction) has the highest
quality steam of all extraction lines which indicates a relatively lower wear rate. Based on the 1996 Inspection data for
the carbon steel section, ESIASP01 (inspection 96-07A) showing a small area of wall thickness less than 0.875 x
nominal thickness, the expected changes in flow regime due to power uprate, and that this is the only carbon steel
section in the ES system, a repeat inspection to confirm actual wall thickness and also to obtain a baseline thickness
prior to power uprate should be performed. Perform external UT inspection of ESIASP01 in RF024.

Extraction Steam piping in the condenser has external lagging which requires significant effort for removal when
performing external UT inspections (plus there are significant staging costs). The piping is A335-Pl 1. However an
opportunity to perform an internal visual Inspection of all the Extraction Steam lines inside the condenser during
planed LP turbine work In the 2005 RFO may present Itself.

LG: Piping identified from EMPAC Work Orders (malfunctioning equip., leaking valves, etc.)

Word searches of open work orders on EMPAC were performed for the following keywords; trap, leak, valve, replace,
repair, erosion, corrosion, steam, FAC, wear, hole, drain, and inspect. No previously unidentified components or
piping were identified. as requiring monitoring during the Spring 2004 RFO.

(: )

I
I
I
I
I
I
I
I
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets / Methods and Reasons for Component Selection

Small Bore Piping

SA: Susceptible piping locations (groups of components) contained In the Small Bore Piping data base which
have not received an initial inspection.

Locations on the continuous FDW heater vents to the condenser on the No. 3 heaters were inspected in 2002. The
continuous vents on the No. 4 heater were installed new in 1995. The start up vents operate less than 2% of
operating time. No wear was found in previous inspections on Heater Vent piping from the No.1 & 2 heaters. Given
that and the lower pressure in the No. 4, shells a complete inspection of the remainder of the No. 4 heater vent piping
can be deferred. The existing small bore date base and the piping susceptibility analysis is under revision. No
additional components from Revision 1 of the data base will be inspected.

SB: Components selected from measured or apparent wear found In previous inspection results.

Small Bore Point No. 20. 2-112" MSD-6 @ connection to condenser A at Nozzle 33 (Inspection No. 96-SB0l identified
a low reading at weld on stub to condenser). Upstream valves are normally closed. TPM system does not indicate
any abnormal flow. No inspections will be performed on this line in 2004.

( )A through wall leak in the turbine bypass valve chest 1t seal leak-off line form the No. 1 bypass vales occurred in
2003. (ER 2003-044) A temporary leak enclosure has been installed (T.M.2003-002 to contain the leak). W.O. 03-
0364 was written to inspect/repair/replacelline. The line should be completely replaced with chrome-moly piping.
(Dresden has already done this) Given the amount of work already scheduled for the heater bay during the 2004
RFO a complete replacement will be deferred. A local code repair of the piping will performed to remove the temp
Mod during the 2004 RFO. Additional inspections should be performed to Insure the integrity of the line. The long
tern solution (if license renewal is pursued) should include replacement the entire line with chrome-moly material.

System Description Inspection No.
2"-ISLBPV 2 inch header off the turbine bypass valve chest first seal leak-off connections. 2004 SBO1 to

Inspect five locations on this line. Include the 1/2 line at the No. 2 valve. It has the SBO5
next highest usage from the no.1 valve.

2-1/2" 1SPL2 HP Turbine pocket drains, inspect first two elbows and connecting piping under 2004 SB06 &
turbine based on reading from 1993 (inspections 93-SB49 to 93-SB52) SB07

tI
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VY Piping FAC Inspection Program PP.70283 - 2004 Refueling Outage
Inspection Location Worksheets I Methods and Reasons for Component Selection

Small Bore Piping

SC: Components identified by industry events/experience via the Nuclear Network or
through the EPRI CHUG.

I
I

(~ j

Date Plant - Type Description & Recommended Actions at VY
7/23/98 Calvert Cliffs 2 Rupture of a moisture separator re-heater (MSR) 2 Inch vent line (INPO Event

-PWR 318-980723-1) No MSRs at VY, therefore no equivalent line at VY.
11/03/98 Hamoka 2 - Leak due to FAC in turbine driven feed pump casing drain line No turbine driven

BWR feed pump at VY, therefore no equivalent line at VY.
4/29/99 Darlington 1 - Severed line at steam trap discharge pipe at threaded connection. Equivalent to

PHWR HHS system at VY. (INPO Event 931-990429-1) Threaded connections typically
on condensate side of HHS piping. Lower energy/consequence of leak.
Consider during next update of the Small bore data base.

5/07/99 Darlington 4 - Leak on HP Feedwater Heater Vent Line downstream of orifice (INPO Event
PHWR 934-990507-1). At VY inspections have performed DS of orifices on HV lines.

6/14/99 Darlington 2 - Leak on steam trap discharge pipe at threaded connection. Equivalent to HHS
PHWR system at VY. (INPO Event 932-990614-1) Same as above.

10/07/99 Darlington 2 - Leak on Feedwater Heater Vent Line downstream of orifice (INPO Event 932-
PHWR 991007-1). At VY inspections have performed DS of orifices on HV lines.

10/1/00 Ocone3 -PWR From 112001 CHUG Meeting. MSR Scavenging steam line Pinhole leak in 1"
pipe downstream of flow control valve. No equivalent system ay VY.

1/8/01 Oyster Creek - Rupture of 2 inch line connecting controller/transmitter level column to re-heater
BWR drain tank. No MSRs at VY, therefore no equivalent line at VY.

9/1/01 Peach Bottom (From 1/14/02 CHUG Meeting), leak on I inch Sch. 80 line from in Off Gas Re-
3 -BWR combiner pre-heater drain line to condenser. Additional review of AOG steam

supply system is required. Consider during next update of the Small bore
data base.

6/22/01 Pilgrim - BWR Leak on 2 inch feedwater heater vent line (OE discussed at 1/02 CHUG
Meeting), Equivalent lines at VY ha.pbeen Inspected.

10/22/01 St. Lucie I - (From 1/14/02 CHUG Meeting), Leak on I inch Sch. 80 normally Isolated drain
PWR line remote from process system. TPM used to determine leaks from N.C.

valves.
11/28/01 Browns Ferry 3 Through- wall leaks In drain lines from extraction stream non-return check

- BWR valves back to condenser. (Similar lines at VY are chrome-moly and there have
been previous Inspections performed on these lines. No additional inspections
are required.

1/15//02 Hatchl/2 -BWR Condenser in leakage due to through wall erosion (external ?) of 1-1/2 inch
CHUG Mtg. "slop" drains lines inside the condenser. Lines In each unit were cut and capped

similar events at Byron Unit I (OE 12609) and Columbia (OE12145). Limerick &
Dresden. VY slop drain lines do not show up on VY P&IDs.

1/15/02 Catawba 2 - Leak in HP turbine pocket shell drain 1 inch dia. OEM showed pipe as P-11.
CHUG Mtg. PWR However, A-106 Gr. B was installed. Inspections will be performed on this line

in 2004 to base line condition prior to HP turbine rotor replacement.
1/15/02 Columbia - Leak in 2 inch drain line from bleed steam trap to condenser. At VY SB piping
CHUG Mtg. BWR DS of steam traps is included in the small bore data base.
1/15/02 Peach Bottom2 Pin Hole leaks in 1" schedule 160 HPCI Steam Supply drains (Plant thought
CHUG Mtg. - BWR piping was replaced with P-11 , However field conditions showed that is was not.

Piping at VY inspected in 1999 (99-SB01 to 99-SB03) I
II

continued

\1\o
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VY Piping FAC Inspection Program PP 7028 - 2004 Refueling Outage
Inspection Location Worksheets / Methods and Reasons for Component Selection

Small Bore Piping

SC: Components identified by industry events/experience via the Nuclear Network or
through the EPRI CHUG - continued.

Date Plant - Type Description & Recommended Actions at VY
1/15102 Dresden 2 Thinning found in Bypass valve leak-off line to the 7u' stage extraction steam
CHUG Mtg. BWR line. Line is 2" Sch. 80, GE B4A39B. Lowest reading was 0.070" found using

Phosphor Plate radiography. Line was replaced with A335 P-11. Same line as
recent VY through wall leak, RFO 2004 Inspect locally, then long term
replacement with A335-P1I.

6/02 CHUG AN01 & ANO 2 Leaks in Gland seal steam to No,3 bearing 1-1/4 vendor supplied line. Leak In
Mtg. PWR 1" Sch.80 drain from Reheat 2nd stage drain tank to condenser. Additional

review of GE supplied steam seal & drains is required. Consider during
next update of the Small bore data base.

6/02 CHUG Brunswick 1 - Replaced continuous vent lines on #4 feedwater heaters with chrome-moly pipe.
Mtg. BWR (Smart move for long term.) New vent lines on No.1 & 2 FDW heaters at VYwill

be chrome-moly.
6/02 CHUG Calvert Cliffs I Pin hole leak in % inch Sch. 80 drain line off MS supply to stream generator feed
Mtg. PWR pump just downstream of orifice. No steam driven feed pumps at VY.
6/02 CHUG Fermi 2 - BWR Leak in first elbow downstream of AOV in 1/1/2" continuous vent from Turbine
Mtg. Bypass Valve seat drain to condenser. Valve has travel stop which prevents

complete closure. Fermi has no steam traps, AOVs are used instead. Piping
C DS of steam traps on MSD lines are included in the SB program. The only

continuous opening to the condenser at VY Is the steam leads drains through
RO 60-1. This piping has been replaced with chrome-moly piping.

1/03 CHUG JAF -BWR Through wall leaks.in 2" Sch. 80 C.S. lines from 5'/6O extraction drain lines
Meeting• immediately downstream of restricting orifices. At VY the only drain lines on the

-extraction steam piping are upstream of the reverse current valves. There are
no restriction orifices at VY. The piping is chrome-moly.

1/03 CHUG Turkey Pt.4 - Leak in HP turbine bowl drain. 1" sch 80 C.S. pipe. OEM recommended
Meeting. PWR replacement with SS pipe in 1982, did not occur. Equivalent line at VY will be

inspected in 2004 to baseline thickness prior to HP turbine rotor
replacement.

SD: Components subjected to off normal flow conditions, as indicated from the turbine performance
monitoring system (Systems Engineering Group).

No small bore lines have been identified by Systems Engineering on or before 2/27/2003

SE: Engineering judgment

(None at this time.)

( )SG: Piping identified from EMPAC Work Orders (malfunctioning equip., leaking valves, etc.)

See LG above. The EMPAC search performed in LG above is applicable to both Large and Small components.

Page 11 of 1i



January 2003 CHUG Meeting Minutes 'aA i• • 'PPage 67

o The meeting then split into breakout sessions. Aaron Kelley led a session on BWR issues. The
following discussions were noted: .

FAC Problem Areas,
- Hatch has had lots of wear and repairsto their 8 stage extraction (3rd highest), even though C.jt'v{t 3

the heat balance diagram shows it to be 99% steam. • -0%( . V 6:
- LaSalle is wondering if there may be problems in their carbon steel turbine nozzles to

extraction steam. Riverbend has had to inspect these locations from the turbine side because i ii

of the shields. I
VA/• "Quad Cities has had lots of problems in their expansion bellows.

* Riverbendreplaced the extraction steam check valves using chrome moly.. Unfortunately, 5 5-)0D
the internals Were carbon steel and they had problems after only two cycles. fs I- 4 '

- LaSalle had. a failure caused by droplet impingement in a heater vent line 17' downstream of
* the valve.

/•t; j'~cl ?- LaSalle is experiencing impingement damage in an 8" common drain header to condenser I kwl p dt-that collects six to eight 2" and smaller diameter lines. Stainless will help, but they still will.:

need to .inspect.
- Hope Creek has seen a lot of damage in the drain to condenser of the steam to reactor feed ,- 1')

PUMP turbines.
"-"l Water ChenaiM."

- Riverbend experienced significant increases to iron transport after applying hydrogen . M111

injection (medium level of injection). GE did a mini-test.
- Nine Mile Point had unexpected failureson the lower end of the heater drains after applying4ýA

HWC.
- LaSalle measured oxygen on the heater drains, and then used the data to revise the

CHECWORKS model. The data caused to LCFs on the MSR drains, I1s stage reheaters, and
2 nd stage reheaters to .skyrocket.

- Columbia River has tentatively concluded that noble metals does not effect the fuel. It is too
* soon to see if hydrogen water chemistry affects the FAC rates.

RPV Bottom Head Drain.
- LaSalle has not inspected the first elbow below the vessel because of its inaccessibility and

high radiation dose involved. For this reason, they selected the second 90° elbow which is
outside the vessel pedestal. Results were provided on FACNet. Additionally, the sump will
maintain water level if there is a break at the first elbow.
It was noted that it may be possible to inspect the nominally inaccessible areas when there is
a 10% disassembly to replace some blades.
LaSalle and Clinton plan to inspect the accessible portions of the line,
Columbia River has inspected several locations on the line. No wear was found. Three
inspections were also performed on the RWCU near the drywell. No damage was found.

- Exelon (Harold Crockett) volunteered to collate and publish a summary of industry
inspections on the line.

I
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Inspection Methods.
- LaSalle is performing some pre-outage RTs in selective areas due to final feedwater

temperature reduction. This is the second time that some pre-outage work was done in
normally high radiation areas. Aaron Kelly can be contacted for more information.

- Riverbend is training their QC inspectors to perform UT.

Power Uprates.
- Nine Mile Point saw little change to wear rates after a 7% uprate.

Dresden and Quad Cities did a 15% uprate.. Some lines saw increases to wear rates of up to
30%. Temperature changes aife believed to be responsible.
Perry did apre-power uprate analysis on the. effects to FAC.. They used the results to justify
line replacements as part of the planning process.

-. LaSalle found no changes to their susceptible-not-modeledrankings as a result of their
uprate.

Life. Extension:
- General comment was that the NRC has emphasized compliance with NSAC-202L-R2 and

brought up main steam susceth as part of their approval process.
- At Nine Mile Point, the NRC brought up service water issues.
- Southern Nuclear is taking credit for other programs in response to the NRC questions on

( i valves.

•-•-paalel ýwith the BWR session, Jeff Horowitz led the PWK Breakout Session. The,
was broken down into'three parts: .

-A deseripfift every high levels of iron transport experienced a Onofre. This
presentation inild s of the investigation into the h enon, a description of
the deposits found, sevr explanations for .tJosits,.andwhat the effects of

the deposit were on plant performa
wA status report on fthe EdF ehydrazine tes agram. UnfortnF ately,Gno progress has

been made stneeh lasbreaout sesin J. e to aseon er of problems. The latest problem,inade'quate water quality, as rsolved and tes ,re~sum~ed earlier this month. The

testing prdgram is elies, tat wll begi th spring. T he thir progect i an
beeson itdote' t • sel

-There was al ld'rief discussioný of feedwater oxygen and A al PWRs axe now
allowin,• entry of small amounts of oxygen into the condensate s m In m hopnes of
r•d g the iron transp3ort. The potentiatl for change to the PWRlfidin ntsarawsisued Water C~ try

•Tina Gaudreau discussed several EPRI chemistry projects that have FAC implications.Th
was the EdF testing for the effects of hydrazine and oxygen on FAC as summarized by Jeff
Htorowitz in the PWR breakout session. The second project was the next revision to the PWR
Secondary Chemistry Guidelines, that will begin this spring. The thiid project is an

... J investigation into the influence of dissolved iron, electrochemistry, and chemical parameters on



Vermont Yankee Nuclear Power Station

Design Engineering Department - Mechanical/Structural

To S.D.Goodwin Date March 27,2003

From J.C. Fitzpatrick File # VYM 2003/009

Subject Piping FAC Inspection Scope for the 2004 Refueling Outage

REFERENCES

(a) PP 7028 Piping Flow Accelerated Corrosion Inspection Program, LPC 1 12/06/01.
(b) V.Y. Piping F.A.C. Inspection Program - 1996 Refueling Outage Inspection Report, March 23,1999.
(c) V.Y. Piping F.A.C. Inspection Program - 1998 Refueling Outage Inspection Report, April 2,1999.
(d) V.Y. Piping F.A.C. Inspection Program - 1999 Refueling Outage Inspection Report, February 11, 2000.(e) V.Y. Piping F.A.C. Inspection Program -2001 Refueling Outage Inspection Report, August 11,2001.(f) V.Y. Piping F.A.C. Inspection Program -2002 Refueling Outage Inspection Report, January 20,2003.

DISCUSSION

Attached please find the Piping FAC Inspection Scope for the 2004 Refueling Outage. The scope
includes locations identified using: previous inspection results, the CHECWORKS models, industry and
plant operating experience, input from the Turbine Performance Monitoring System, the CHECWORKS
study performed to postulate affects of Hydrogen Water Chemistry operation on FAC wear rates in
plant piping, postulated power uprate effects, and engineering judgment.

( The planned 2004 RFO inspection scope consists of 26 large bore components at 11 locations,
internal inspection of 6 of the 8 lines of the turbine cross around piping, and 11 sections of small bore
piping. Given that it's a full year from the start of the outage, any industry or plant events that occur in
the interim or new information may necessitate an increase in the planned scope:

I am available to support planning and inspections as necessary. If you have any questions or need

additional information please contact me.

(Jam Cs t. Fitzpatrick
F Program, Coordinator

ATTACHMENT: 2004 RFO FAC Inspection Scope (4 Pgs.) I
CC D.Girroir (Code Programs Supervisor)

D.King (ISI Program Engineer) I
TM.O'Connor (Design Engineering)
M.LeFrancols (Systems Engineering)

' JI



ATTACHMENT to VYM 2003/009

VERMONT YANKEE PIPING FAC INSPECTION PROGRAM 2004 INSPECTION SCOPE (3127/03) Page 1 of 4

LARGE BORE PIPING, External UT Inspections

Point Component Location Location Previous Reason / Comments / Notes

No. ID Sketch Inspections

2004-01 FD01 RD01. 001 T.B. FPR. Elev. 232. 2001 2001 recommendation for repeat inspection of

2004-02 FD01 EL01 001 At if 2001 FD01TE05.

2004-03 FDO1TE05 001 it I 2001

2004-04 FDOl EL04 001 T.B. FPR Elev. 241. 1996 1996 recommendation for repeat inspection of

2004-05 FD01SP04. 001 1996 FD01SP04.

2004-06 FD02RD01 002 T.B. FPR. Elev. 232. 1999 1999 recommendation for repeat inspection of

2004-07 FD02EL01 002 " " " 1999 FD02TE01.

2004-08 FD02TE01 002 " i " 1999

2004-09 FD03SPO1 003 T.B. FPR. Elev. 232. NO Ranked high by CHECWORKS.

2004-10 FD07SP02DS 005 T.B. FPR. Eliv. 232. NO Ranked high by CHECWORKS include minimum

2004-11 FD07EL03 005 " NO of 36 inch of vertical run upstream of elbow.

2004-12 FD14SP08DS 009 Stm Tunnel Elev. 266 NO Ranked high by CHECWORKS include minimum-

2004-13 FD14EL07 009 . NO of 32 inch of vertical run upstream of elbow.

20G4-14 FD19TE01 010 Rx Drywell Elev. 270 1999 Required Inspections per ASME Section xs S

2004-15 FD19RD01 010 At 1999 Program FAC inspections per ASME Code

2004-16 FD19SP04 010 ' 1999 Case N-560.

2004-17 FD21SPO1 010 " 1999

e



ATTACHMENT to VYM 20031009

VERMONT YANKEE PIPING FAC INSPECTION PROGRAM 2004 INSPECTION SCOPE (3127/03) Page 2 of 4

LARGE BORE PIPING: External UT Inspections - continued

Point Component ID Location Location Previous Reason I Comments I Notes
No. Sketch Inspections

2004-18 CD30TE02 036 T.B. FPR ElIv. 243. NO Ranked high by CHECWORKS include 12 inch
2004-19 CD30SP04 .036 (t NO long stub between CD32LEO1 & CD32EL02.
2004-20 CD32EL01 039 ".NO
2004-21 CD32EL02 039 _ _ "_" NO__

2004-22 ESIASP01 063 T.B. HB Elev. 255. 1998 Highly susceptible to FAC damage. This is the only
remaining carbon steel section in Extraction Steam
system. Baseline data for power uprate.

2004-23 MSD9TEO1 097 T.B. HB Elev. 249. NO Industry Experience with numerous through wall leaks in
thru drain collector headers. Scan as much of header below

drains from LCV 38A to 38D and ST-60-2A to 2D as
MSD9TEO8 _accessible. See Note 3.

2004-24 MSD9EL05 097 T.B. HB Elev. 237. NO Industry Experience with numerous through wall leaks in
2004-25 MSD9EL06 097 " " " NO drain collector headers. Inspect a minimum of 16 inch
2004-2Dlength on MSD9SP06US. See Note 3.2004-26 MSD9SP06US , 097 " " "NO

LARGE BORE UT NOTES:
1. Coordinate minimum extent of insulation to be removed with J.Fitzpatrick or T.M. O'Connor from DE-M/S.
2. A "No" in the previous inspection column indicates asbestos abatement may be required.
3. Piping is part of the proposed ALT Boundary for Power Uprate AST.

.... r-- m -- m- _- --. m .. m ..
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ATTACHMENTio VYM 2003/009

VERMONT YANKEE PIPING FAC INSPECTION PROGRAM 2004 INSPECTION SCOPE (3127103) Page 3 of 4

LARGE BORE PIPING: Internal Visual Inspections (with supplemental UT as required)

Inspection Point No. Description
2004-27 "A" 36 inch diameter Turbine Cross Around line (CAR).

2004-28 "B" 36 inch diameter Turbine Cross Around line (CAR).

2004-29 "C" 36 inch diameter Turbine Cross Around line (CAR).

2004-30 "D" 36 inch diameter Turbine Cross Around line (CAR).

2004-31 "C" 30 inch diameter Turbine Cross Around line (CAR).

2004-32 "D" 30 inch diameter Turbine Cross Around line (CAR).

Note: Internal visual inspections of open ends at all large bore connections to the new High Pressure feedwater heaters will be
performed during installation of the new heaters during the 2004 RFO. (This includes Feedwater, Extraction Steam, Moisture
Separator Drains, and Heater Drain piping.)
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1
V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

Introduction / Purpose i

The purpose of this paper is to document and to formalize the process used in the i
selection of small bore piping components to be considered as susceptible to wall
thinning due to flow accelerated corrosion (FAC). 3
Small bore piping locations identified as susceptible to FAC are comprised of either
single piping components or groups of components (straight pipes, elbows, reducers, &
tees, etc.). The susceptible locations are identified using the Vermont Yankee Piping
&Instrumentation Diagrams (P&IDs) and screening criteria listed in this paper.

The locations identified on the P&IDs will be included in a data base of susceptible piping
components. These will be considered for inspection under the Vermont Yankee Piping
Flow Accelerated Corrosion (FAC) Inspection Program. 3
Most small bore piping is original plant equipment and has been in service since 1972.
The majority of this piping is carbon steel. Given approx. 22 years of service, high wear i
locations should have made themselves evident. However, some sections of small bore
piping have been replaced during equipment replacement and/or repairs.

Inspection data for small bore components prior to 1992 may be available, but there has
been no dedicated data base which documents and trends small bore replacements. A
detailed search of Maintenance work orders records will be required to obtain this I
information. Inspections of small bore components performed under the Piping FAC
Program began in 1992. A limited number of small bore piping components were
inspected during the 1992 refueling outage. An increased number of small boreI
components were inspected during the 1993 refueling outage. Small bore inspections of
the data base locations will continue until all locations are either inspected or judged as
not susceptible to FAC damage.

For the Piping FAC Inspection Program, long term tracking of wear in small bore piping
will not generally be performed. CHECMATE / CHECWORKS modeling and evaluations I
will not typically be performed for small bore piping. Given the cost of performing
inspections, components and attached piping which exhibit FAC damage will preferably
be replaced with FAC resistant materials.

I
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V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

Small Bore Piping: Susceptible System Selection:

Small bore lines, 2-1/2 inch nominal diameter and smaller are included in the program
based on industry and plant experience, possible effects on personnel safety,
consequences to plant availability, and possible negative effects to the plant licensing
basis.

( Example: a small steam leak in the Reactor Building may adversely effect the fire
protection systems and/or electrical equipment in the EQ program).

Criteria for inclusion:

1. Piping diameter 2-1/2" nominal or less. (Note: some 3" segments are included).

2. Design Pressure >275Psi. and/or Design Temperature >200F

3. Piping Material Chrome Content < 5%.

4. Steam Quality < 99%

5. System in use > 2% of Plant Operating Hours (Note: systems in use < 2% of plant
operating hours are not automatically excluded).

6. Consequences of leak or failure on personnel safety and plant operation.

Results:

A review of the VY P&ID's using the criteria above, shows portions of the following
systems may be susceptible to FAC:

System

Auxiliary Steam
Main Steam Drains
Extraction Steam
Condensate
Heater Vents
Control Rod Drive
Reactor Water Cleanup
Heating Steam
Turbine Steam Seal

& Leakoff Lines

Symbol

AS
MSD
ES
C
HV
CRD
CUW
HS
(various)

G191156, 33600-A217( AOG by Suntac)
G191156, G191157, G191169, G191174
G191156
G191157
G191158
G191170
G191178
G191254
5920-224( by GE)

P&ID's

Page 3 of 6



V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

Small Bore Piping: Identification of Susceptible Piping Components

The following criteria are used to identify Small bore piping components or groups of
components susceptible to FAC.

1. The implications of a failure of the line or component on personnel safety, plant
availability, and possible negative effects to the plant licensing basis. Priority should
be given to sections of piping that cannot be readily isolated.

2. Observed fluid leakage through normally closed valves or blow by in steam traps
during operation as indicated in plant work orders and/or the turbine performance
monitoring system.

3. Data from previous inspections and continued monitoring of components which have
been replaced with either carbon or low alloy steels.

4. Generic Industry Experience Components which are locations in plant piping systems
that have experienced failures and/or have been found to exhibit wall thinning due to
FAC. Industry Experience Components include but are not limited to:

* Downstream of flow control valves.

* Downstream of orifices and/or flow meters.

* Upstream and downstream of steam traps.

* Drain and vent connections to large bore piping or components with two-phase flow.

* Last two changes in direction prior to entering the condenser. (i.e. 90 & 45 degree
elbows, reducers, orifices, or globe valves).

* Events at other plants such as piping failures.

* Inspection experience from other plant inspection programs, available through the
CHECMATE Users Group (CHUG).

Page 4 of 6
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V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

Identification of Small bore components

Not all small bore piping will be included in the program, only the specific small bore
locations identified in the Small Bore Data Base. Each location identified has been given
a unique point number. The data base is a master list of all small bore locations to be
included in the Piping FAC Inspection Program. Locations include the components
(valves, steam traps, orifices, etc.) and the adjacent piping and fittings upstream and/or
downstream of the components. Additional locations will be included into the database
as warranted.

Over time multiple inspections may be performed at the same location (data point). The
convention established in 1992 will be used to identify previous inspection data and will
be included in the data base.

During each refueling outage the small bore locations inspected will be identified as
follows: Each location will be given a unique identifier in the form of:

"YR-SBxx"

where: YR is the year the location is first inspected.
SB denotes small bore piping ( less than 2-1/2" diameter).
xx a number assigned to the location by the YNSD CE

Example: 93-SB04

Small Bore Inspection Location Sketches identifying the location in the plant and the
components included at each location will be included in the UT inspection report.
Details of any grids used, and other data required to identify and/or interpret the
inspection data will also be included in each inspection report.

Page 5 of 6



V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

References

(a) V.Y. Piping Erosion - Corrosion Inspection Program, Revision 1, dated 2/12/92.

(b) Draft of EPRI Report NSAC-202L, "Recommendations for an Effective Flow-
Accelerated Corrosion Program."

Documentation

Original marked up P&IDs, Isometrics and piping dwgs, used in the review are in the
possession of the CE.

Small Bore Component Location Sketches: (Currently located with UT inspection reports
in ISI records. The sketches will eventual be included in the Program Manual after more
inspections are performed.)

VY Piping FAC Inspection Program: Small Bore Data Base - (attached)
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VY PIPING FAC INSPECTION PROGRAM: SMALL BORE DATA BASE

PT. PREV, SYSTEM DESCRIPTION LOCATION COMMENTS SIZE SCH. Tnom T min
INSPECT. inch inch

No.
I 93-SBOI MSD 1" Pipe & Fittings D.S.of valve Rx. Bldg. Torus MS-33(N.C.)labeled as V" 160 .250 .053

M-33 • Area orifaced valve.

2 93-SB02 MSD 1" Pipe & Fittings D.S. of steam Rx. Bldg. Torus Normal flow to condenser is 1" 160 .250 .053
trap ST60-3. Area thru ST60-3. (dp=965psi)

3 93-SB03 MSD 1" piping D.S. of LCV-2-143 Rx, Bldg. Torus Mn Steam strainer ST60-3 1" 160 .250 .053
Area blow down. (dp=965psi)

4 93-SBO4 MSD 3" & 2Y" MSD D. S. of valve Rx. Bldg. Torus N.C. valve (dp=965psi) 3" 160 .438 0.141
MS-79 Area 2½" 160 .375 0.116

5 93-SB05 MSD 3" MSD-4 U.S. of Condenser A. T. B. - Heater Bay Industry Experience (IE) 3" 160 .438 0.141
point STD .216 0.141

6 93-SB06 MSD 1" & 2/" MS-7A D.S. of steam T. B. - Heater Bay (I.E.) 1" 160 .250 .053
trap, ST-60-2A 2-1/2" 160 .375 .116

7 93-SB07 MSD 1" & 2¼" MSD-8A @ LCV-38A. T. B. - Heater Bay (I.E.) 1" 160 .250 .053
2V" 160 ,375 .116

8 MSD 1" & 2V" MSD-7B D.S. of steam T. B. - Heater Bay (I.E.) 1" 160 .250 .053
trap, ST-60-2B. 2-1/2" 160 .375 .116

9 MSD 1" & 2½"2". MSD-8B @ LCV-38B. T. B. - Heater Bay (I.E.) I" 160 1250 .05321/" 160 .375 .116

10 93-SBO9 MSD I "&21/," MSD-7C D.S. of steam T. B. - Heater Bay (I.E.) 1" 160 .250 .053
trap ST60-2C. 2-1/2" 160 .375 .116

11 93-SBIO MSD 1" & 2¼" MSD-8C @.LCV-38C. T. B. - Heater Bay (I.E.) 1" 160 .250 .053
21/¼" 160 .375 .116

12 MSD 1" & 2/" MSD-7D D.S. of steam T. B. - Heater Bay (I.E.) 1" 160 .250 .053
trap, ST-60-2D. 2-1/2" 160 .375 .116

13 MSD I" & 2V" MSD-8D @ LCV-38D. T. B- - Heater Bay (I.E.) V," 160 .250 .053
2Y" 160 .375 .116

93-SBO8 MSD 8" MSD-9 Hdr. @ 2¼/" coon. T. B. - Heater Bay (I.E.) 8" 80 .500 .347
(See L.B. Sketch 097)

14 93-SBI2 MSD 1"&21" Piping @ valve MS-2A. T. B. -Heater'Bay (I.E.) 1" 160 .250 .053
15 MSD l"&2/" Piping @ valve MS-2B. T. B. - Heater Bay (I.E.) 1" 160 .250 .053
16 93-SBI3 MSD 1""&21/2" Piping @valve MS-2C. T.B. - Heater Bay (I.E.) 1" 160 .250 .053

2¼" 160 .375 .116

17 MSD l"&24" Piping @valveMS-2D. T. TB. - Heater Bay (I.E.) 1" 160 .250 .053
2V" 160 .375 .116
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VY PIPING FAC INSPECTION PROGRAM: SMALL BORE DATA BASE

PT. PREV. SYSTEM DESCRIPTION LOCATION COMMVIENTS SIZE SCH. Tnomn T min
INSPECT. inch inch

No.
18 93-SB14 MSD D.S.of valve MS-4 on 2½" MSD- T. B. - Heater Bay (I.E.) 21" 160 .375 .116

6.
19 93-SB15 MSD 2"/z MSD-6'@ Fittings U. S. of T. B. -Heater Bay (I.E.) 2½/2" 160 .375 .116

Condenser A.
20 MSD 21/." MSD-6. ( 2 ft. length at T. B. - Heater Bay (I.E.) 21/" 160 .375 .116

Connect. to Condenser A
21 93-SB16 MSD I" MSD U.S. & D.S.ofvalve MS- T.B. -Heater Bay (I.E.) 1" 160 .250 .053

5A.,
22 93-SB55 MSD " MSD U.S. & D.S.ofvalve MS- T.B. -Heater Bay (I.E.) 1" 160 .250 .053

5B.
23 93-SB17 MSD V" MSD U.S. & D.S.of valve MS- T. B. -Heater Bay (LE.) 1" 160 .250 .053

5C.
24 93-SB56 MSD 1" MSD U.S. & D.S.of valve MS- T. B. - Heater Bay (I.E.) 1" 160 .250 .053

5D.
25 93-SB18 MSD 2" MSD hdr. under 5A & 5C T. B. - Heater Bay (I.E.) 2" 160 .344 .096

valves.
26 93-SB 19 MSD 2" pipe & fittings D.S. of valves T. B. - Heater Bay (I.E.) 2" 160 .344 .096

MS-5A to 5D..
27 MSD 2" pipe & fittings D.S. of valves T, B. - Heater Bay (I.E.) 2" 160 .344 .096

MS-5A to 5D. at Connect to
Condenser. A

28 92-SBI1II1 MSD 2" pipe & fittings D.S. of valve T.B. - Heater Bay Leak @ MS-12 valve in 1992 2" 80 .218 .096
MS-12 up to tee coin. Replaced in 1992

29 92-SB13 to MSD 1" pipe & fittings U.S. & D.S. of T. B. - Heater Bay Replaced in 1992. 1" 80 .179 .053
92-SB 15 R.O. 60-1 up to tee conn.

30 92-SB12 MSD 2" piping D.S of tee conn. D.S. of T. B. - Heater Bay Leak @MS-12 valve in 1992 2" 80 .218 .096

R.O.60-1.

31 MSD 1" pipe & fittings D.S. of valve RX. - HPCI Room. Replaced in 1990, wi A335- 1" 80 .179 .053
(JIHPCI) HPCI FCV -43 3P11

32 MSD 2" pipe & fittings D.S. ofvalve RX. - RCIC Room Replaced in 1990, W/A335- 2" 80 .218 .096
(RCIC) RCIC FCV-35 PH1

33 MSD 2" pipe & fittings U.S. of connect. T.B. - Heater Bay Replaced in 1990, w/ A335- 2" 80 .218 .096
(HPCI/ to Condenser B. P11
RCIC)
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VY PIPING FAC INSPECTION PRuGRAM: SMALL BORE DATA BASE

-PT. PREV. SYSTEM DESCRIPTION LOCATION COMMENTS SIZE SCII. Tnom T min

INSPECT. inch inch

No.
34 93-SB20 HV I"-HV-lA, pipe & fittings U.S. of T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011

connect. to Cond. B.

35 93-SB21 HV I'HV-IA, pipe& fittings D.S.of T.B. -HeaterBay Industry Experience Point 1" 80 .179 .011
R.O.-IA

36 93-SB22 HV I"HV-IA, pipe & fittings @ T. B. - Heater Bay Industry Experience Point V, 80 .179 .01i
valve HV-1A

37 HV I"-HV-IB. pipe & fittings U.S. of T. B. - Heater Bay Industry Experience Point P" 80 .179 .011
connect. to Cond. B

38 HV '1"- HV-IB, pipe & fittings D.S. T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011
of R.O.-B IB

39 HV I"-HV-IB, pipe&fittings@ T.B. - Heater Bay Industry Experience Point 1" 80 .179 .061
valve HV-IB

40 HV I"-HV-2A, pipe& fittings@ T. B. - Heater Bay Industry Experience Point 1V 80 .179 .007
valve HV- 4B

41 HV I"- HV-2A, pipe & fittings @ T. B. - Heater Bay Industry Experience Point 1" 80 .179 .007
R.O.-2A.

42 HV I "-HV-2A, pipe & fittings @ T. B. - Heater Bay Industr,' Experience Point I 80 .179 .007
Condenser A.

43 93-SB23 HV I"-HV-2B, pipe & fittings @ T. B. - Heater Bay Industry Experience Point 1V 80 .179 .007
valve HV- 4B

44 93-SB24 HV I"-HV-2B, pipe & fittings @ T. B. - Heater Bay Industry Experience Point 1" 80 .179 .007
R.O.-2B.

45 93-SB25 HV I"-HV-2B, pipe & fittings @ T. B. -Heater Bay Industry Experience Point 1" 80 .179 .007

46 HV 11/2"-HV-3A, pipe & fittings @ T. B. - Heater Bay Industry Experience Point I V" 80 .200 .007
valve HV- 7A

47 HV 1'/2"-HV-3A, pipe & fittings @ T. B. -'Heater Bay Industry Experience Point 1 V2" 80 .200 .007

Condenser A.

48 HV 2"-HV-9A, pipe & fittings.@ T, B. - Heater Bay Industry Experience Point 2" 80 .218 .008

R.O.-3A.

49 HV 2"-HV-9A, pipe & fittings D.S. of T. B. - Heater Bay (I.E) 2" 80 .218 .008
valve HV- 15A

50 1-IV 2"-HV-9A, pipe & fittings.@ T. B. - Heater Bay (I.E) 2" 80 .218 .008
Condenser A.

51 HV I1½"-HV-3B, pipe & fittings @ T. B. - Heater Bay (I.E) 1 '/2" 80 .200 .007
valve HV- 7B

52 HV 1½/2"-HV-3B, pipe & fittings @ T. B. - Heater Bay (I.E) 1'/2" 80 .200 .007
Condenser A.

Page 3 of 7



VY PIPING FAC INSPECTION PROGRAM: SMALL BORE DATA BASE

PT. PREV. SYSTEM DESCRIPTION LOCATION COMMENTS SIZE SCIH. Tnom T miun
INSPECT. inch inch

No.
53 HV 2"-HV-9B, pipe & fittings.@ T. B. -Heater Bay (I.E) 2" 80 .218 .008

R.O.-3B.
54 HV 2"-HV-9B, pipe & fittings D.S. of TB. -1Heater Bay (LE) 2" 80 .218 .008

valve HV- 15B
55 I-IV 2"-HV-9B, pipe & fittings.@ T. B. - Heater Bay (LE) 2" 80 .218 .008

Condenser A.
56 [IV 2Y2"-HV-4A, pipe & fittings U.S. T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011

of connect. to Cond. B.
57 HV 2A%"-HV -4A, pipe & fittings D.S. T. B. - Heater Bay Industry Experience Point 1". 80 .179 .01I

of R.O.-4A
58 HV 2½/2"-HV-4A, pipe & fittings @ T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011

valve HV-9A
59 HV 2Y2"-HV-4B. pipe & fittings U.S. T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011

of connect. to Cond. B
60 HV 21"- HV-4B, pipe & fittings D.S. T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011-

of R.O.-4B
61 HV 2 ½2"-HV-4B, pipe & fittings @ T. B. - Heater Bay Industry Experience Point 1" 80 .179 .011

v a lv e H V -9 B _: TI_ _8_-0_2

62 ES 2"-ES-12A piping US & DS of T.B. - Heater Bay Industry Experience Point 2" 80 .218 .012
LCV-2A near Condenser A

63 ES 2"-ES- 10A piping US & DS of T.B. - Heater Bay Industry Experience Point 2" 80 .218 .012
LCV-3A near Condenser A

64 93-SB26 ES 2"-ES-12B piping US & DS of T. B. - Heater Bay Industry Experience Point 2" 80 .218 .012
LCV-2B near Condenser B.

65 93-SB27 ES 2"-ES- I OB piping US &DS of T. B. - Heater Bay Industry Experience Point 2" 80 .218 .012
LCV-3B near Condenser B

66 93-SB28 AS I" piping US &DS of valve LCV- T.B. - SJAE Room. Industry Experience Point i" 160 .250 .053

101-39
67 93-SB29 AS 1" & 2" piping US &DS of steam T.B. - SJAE Room. Industry Experience Point 1" 160 .250 .053

trap ST 62-1. 2" 160 .344 .096
68 93-SB30 AS 2"-MSD-465 pipe & fittings @ T.B. - Heater Bay Industry Experience Point 2" 160 .344 .096

connect. to Condenser B

69 AS 2"-MSD-465 pipe & fittings DS of T.B. - SJAE Room. Industry Experience Point 1F 160 .250 .053
__ valve V-62-2

70 AS 1" piping US &DS of valve LCV- T.B. - SJAE Room. Industry Experience Point 1" 160 .250 .053
101-40
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VY PIPING FAC INSPECTION PROGRAM: SMALL BORE DATA. BASE

PT. PREV. SYSTEM DESCRIPTION LOCATION COMMENTS SIZE SCH. Tnomn T min

INSPECT. inch inch

71 AS 1" & P /" piping US &DS of T.B. - SJAE Room. Industry Experience Point 1" 160 .250 .053
steam trap ST 62-2. .. 2" 160 1344 .096

72 AS 1 '/A" -MSD-464 pipe & fittings @ T.B. - Heater Bay Industry Experience Point 2" 160 .344 -096
connect. to Condenser B

73 AS(AOG) 2" piping of DS of valve OG "IB. - Heater Bay Industry Experience Point 1" 160 .250 .053
PRV -834A E1.248.

74 AS(AOG) 3/4" piping US &DS of steam T.B. - Heater Bay Industry Experience Point 1" 160 .250 .053
trap MS-113-1A. EI.248. 2" 160 .344 .096

75 AS(AOG) 3/4" piping US &DS of steam trap T.B. - Heater Bay Industry Experience Point 2" 160 .344 .096
MSI 15-1A E1.248.

76 AS(AOG) 3/4"MS-189-D3 AS drain from T.B. - Heater Bay Industry Experience Point 2" 160 .344 .096
OG @connect. to 3"-MSD-4. El 233'-4",

77 AS(AOG) 3/4"HCN-188-Hi AS drain from T.B. - Heater Bay I. E. Point, Replaced prior to 2" 160 .344 .096
OG @ conn. to 3"-MSD-4. El 233'-4" 1990

78 93-SB31 SSL V /2" & 3" Header for ISLMSV T.B. - Heater Bay. Industry Experience Point 1½'A" 80 .200 .077
off Turbine Stop Valves 3" 40 .216 .141

79 93-SB32 SSL P/2"- 1SLMSV - Stop Valve A T.B. - Heater Bay Industry Experience Point 1/A" 80 -200 .077

80 93-SB33 SSL 1¼"- ISLMSV - Stop Valve B T.B. - Heater Bay Industry Experience Point 1'/A" 80 '.200 .077
81 93-SB34 SSI. 1"-ISLMSV Stop Valve C T.B. - Heater Bay Industry Experience Point 1¼" 80 .200 .077

82 93-SB35 SSL I'A"- 1SLMSV - Stop Valve D T.B. - Heater Bay Industry Experience Point Vl" 80 .200 .077
83 93-SB36 SSL 1 'A" Header for lSCVL off T.B. - Heater Bay 1/" 80 .200 .067

Turbine Control Valves

83 93-SB38 SSL '/"-ISCVL - Control Valve A. T.B. - Heater Bay '" 80 .147 .033

85 93-SB39/40 SSL Y½"-ISCVL - Control Valve B. T.B. - Heater Bay '" 80 .147 .033

86 93-SB41/42 SSL 1'/"-I SCVL - Control Valve C. T.B. - Heater Bay '" 80 .147 .033

87 93-SB37 SSL ½A"-ISCVL - Control Valve D. T.B. - Heater Bay 'A" 80 .147 .033
.88 93-SB43 SSL 1" & 3" Header for 2SLMSV off T.B. - Heater Bay 2-1/2" 40 .203 .116

Turbine Stop Valves A & B 1" 80 .179 .053

89 93-SB44 SSL I" & 3" Header for 2SLMSV off T.B. - Heater Bay 3" 40 .216 .141
Turbine Stop Valve C 1" 80 .179 .053

90 93-SB45 SSL 1" - 2SLMSV off Turbine Stop T.B. - HeaterBay 3" 40 .216 .141
Valve D V" 80 .179 .053

91 93-SB58 SSL 272" - Header for 2SCVL off T.B. - HeaterBay 1" 80 .179 .053

Turbine Control Valves

92 93-SB61 SSL 1" - 2SCVL off Control Valve A T.B. - Heater Bay ___2" 40 .203 . 116

93 93-SB60 SSL 1"- 2SCVL off Control Valve B T.B. - Heater Bay 1" 80 .179 .053
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VY PIPING FAC INSPECTION PROGRAM: SMALL BORE DATA BASE

PT. PREV. SYSTEM DESCRIPTION LOCATION COMMENTS SIZE SCH. Tnom T min
INSPECT. inch inch

No.
94 93-SB59 SSL 1" - 2SCVL off Control Valve C T.B. - Heater Bay 1" 80 .179 .053

95 93-SB57 SSL I" - 2SCVL off Control Valve D T.B. - Heater Bay 1" 80 .179 .053
96 92-(SB-info SSL Turbine Bypass Valve Chest 1st T.B. - Heater Bay 1/2' pipes of fBPV chest 1/2" 80 .147 .034

only ) Seal Leakoff 1/2"-ISLBPV
97 92-SBOI SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

1SLBPV
98 92-SBO2 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

1 SLBPV
99 92-SB03 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

ISLBPV
100 92-SB04 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

1SLBPV
101 92-SB05 SSL TBV Chest Ist Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

1SLBPV
102 92-SBO6 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay Not Inspected in 1992 2" 80 .218 .099

ISLBPV
103 92-SBO7 SSL TBV Chest Ist Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

ISLBPV
104 92-SBO8 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay 2" 80 .218 .099

1 SLBPV
105 92-SB 09 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay Vertical section replaced in 2" 80 .218 .099

1SLBPV 1992.
106 92-SB 10 SSL TBV Chest 1st Seal Leakoff 2"- T.B. - Heater Bay Location of 1992 leak, 2" 80 .218 .099

1 SLBPV replaced in 1992.
107 93-SB46 SSL TBV Chest 2nd Seal Leakoff T.B. - Heater Bay Continuation of 1992 2V" 40 .203 .116

2¼/" - 2SLBPV inspections
108 93-SB47 SSL TBV Chest 2nd Seal Leakoff 2Y2" T.B. - Heater Bay 21" 40 .203 .116

- 2SLBPV
109 93-SB48A SSL TBV Chest 2nd Seal Leakoff T.B. - Heater Bay 2/" 40 .203 .116

93-SB48B 2¼" - 2SLBPV
110 93-SB49 SSL 2'" - I SPL2 H.P. Turbine T.B. - Heater Bay Significant Wear @ Duane 2/" 40 .203 F.023

Pocket Drain ArnoldF11 93-SB50 SSL 2¼" - ISPL2 HP. Turbine T.B. - Heater Bay 21/2." 40 .203 .023

Pocket Drain
112 93-SB51 SSL 2¼/" - I SPL2 H.P Turbine Pocket T.B. - Heater Bay 21" 40 .203 .023

Drain
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VY PIPING FAC INSPECTION PRuGRAM: SMALL BORE DATA BASE

PT. PREV. SYSTEM DESCRIPTION LOCATION COMMENTS SIZE SCH. Tnom T mrin

INSPECT. inch

No. 
inchinch

113 93-SB52 SSL 2/" - ISPL2 H.P. Turbine Pocket T.B. - Heater Bay 2¼" 40 .203 .023

Drain

114 93-SB53 SSL 21/2" - ISPL2 H.P.Turbine Pocket T.B. - Heater Bay 2/" 40 .203 .023

90 deg elbow

115 93-SB54 SSL ISPL2 2/" x 2' reducer at 36" T.B. - Heater Bay 2/V' 40 .203 .023
1 _6 CAR pipe. 2" 40 .154 .019

116 C 1'" & 2%" piping US & DS of T.B. - Heater Bay (I.E) 1/2" 80 .200 .038

LCV IA-3 2/2" 80 .276 .057

NOTES:
I.E. Denotes Industry Experience Point
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V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

Introduction / Purpose 1
The purpose of this paper is to document and to formalize the process used in the
selection of small bore piping components to be considered as susceptible to wall
thinning due to flow accelerated corrosion (FAC).

Small bore piping locations identified as susceptible to FAC are comprised of either
single piping components or groups of components (straight pipes, elbows, reducers, &
tees, etc.). The susceptible locations are identified using the Vermont Yankee Piping
&lnstrumentation Diagrams (P&IDs) and screening criteria listed in this paper.

The locations identified on the P&IDs will be included in a data base of susceptible piping
components. These will be considered for inspection under the Vermont Yankee Piping
Flow Accelerated Corrosion (FAC) Inspection Program.

Most small bore piping is original plant equipment and has been in service since 1972.
The majority of this piping is carbon steel. Given approx. 27 years of service, high wearI
locations should have made themselves evident. However, some sections of small bore
piping have been replaced during equipment. replacement and/or repairs.

Inspection data for small bore components prior to 1992 may be available, but there has
been no dedicated data base which documents and trends small bore replacements. A
detailed search of Maintenance work orders records will be required to obtain this U
information. Inspections of small bore components performed under the Piping FAC
Program began in 1992. Since then approximately 83% of the small bore lines identified
as susceptible to FAC have been inspected. Some have multiple inspections. Small U
bore inspections of the data base locations will continue until all locations are either
inspected or judged as not susceptible to FAC damage.

For the Piping FAC Inspection Program, long term tracking of wear in small bore piping
will not generally be performed. CHECWORKS modeling and evaluations will not
typically be performed for small bore piping. Given the cost of performing inspections, U
components and attached piping which exhibit FAC damage will preferably be replaced
with FAC resistant materials.

P
I
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V.Y. Piping F.A.C. inspection Program - Small Bore Component Selection Review

Small Bore Piping: Susceptible System Selection:

Small bore lines, 2-1/2 inch nominal diameter and smaller are included in the program
based on industry and plant experience, possible effects on personnel safety,
consequences to plant availability, and possible negative effects to the plant licensing
basis.

( Example: a small steam leak in the Reactor Building may adversely effect the fire
protection systems and/or electrical equipment in the EQ program).

Criteria for inclusion:

1. Piping diameter 2-1/2" nominal or less. (Note: some 3" segments are included).

2. Design Pressure > 275Psi. and/or Design Temperature > 200°F

3. Piping Material Chrome Content < 5%.

4. Steam Quality < 99%

5. System in use > 2% of Plant Operating Hours (Note: systems in use < 2% of plant
operating hours are not automatically excluded).

6. Consequences of leak or failure on personnel safety and plant operation.

Results:

A review of the VY P&ID's using the criteria above, shows portions of the following
systems may be susceptible to FAC:

System

Auxiliary Steam
Main Steam Drains
Extraction Steam
Condensate
Heater Vents
Control Rod Drive
Reactor Water Cleanup
Heating Steam
Turbine Steam Seal

& Leakoff Lines

Symbol

AS
MSD
ES
C
HV
CRD
CUW
HS
(various)

P&ID's

G191156, 33600-A217( AOG by Suntac)
G191156, G191157, G191169, G191174
G191156
G191157
G191158
G191170
G191178
G191254
5920-224( by GE)

Page 3 of 15



I
V.Y. Piping F.A.C. Inspection Program Small Bore Component Selection Review 3
Small Bore Piping: Identification of Susceptible Piping Components 3
The following criteria are used to identify Small bore piping components or groups of 3
components susceptible to FAC.

1. The implications of a failure of the line or component on personnel safety, plant 3
availability, and possible negative effects to the plant licensing basis. Priority should
be given to sections of piping that cannot be readily isolated.

2. Observed fluid leakage through normally closed valves or blow by in steam traps
during operation as indicated in plant work orders and/or the turbine performance
monitoring system. 3

3. Data from previous inspections and continued monitoring of components which have
been replaced with either carbon or low alloy steels. I

4. Generic Industry Experience (IE) Components which are locations in plant piping
systems that have experienced failures and/or have been found to exhibit wall U
thinning due to FAC. Industry Experience Components include but are not limited to:

* Downstream of flow control valves.

o Downstream of orifices and/or flow meters. 3
" Upstream and downstream of steam traps. I

* Drain and vent connections to large bore piping or components with two-phase
flow. 3

" Last two changes in direction prior to entering the condenser. (i.e. 90 & 45
degree elbows, reducers, orifices, or globe valves). 3

* Events at other plants such as piping failures.

" Inspection experience from other plant inspection programs, available through I
the CHECWORKS Users Group (CHUG).

P
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V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

Identification of Small bore components

Not all small bore piping will be inspected under the program, only the specific small bore
locations identified in the Small Bore Data Base. Each location identified has been given
a unique point number. The data base is a master list of all small bore locations to be
included in the Piping FAC Inspection Program. Locations include the components
(valves, steam traps, orifices, etc.) and the adjacent piping and fittings upstream and/or
downstream of the components. Additional locations will be included into the database
as warranted.

Over time multiple inspections may be performed at the same location (data point). The
convention established in 1992 will be used to identify previous inspection data and will
be included in the data base.

During each refueling outage the small bore locations inspected will be identified as

follows: Each location will be given a unique identifier in the form of:

"YR-SBxx"

where: YR - is the year the location is inspected.

SB - denotes small bore piping ( less than 2-1/2" diameter).

xx - a number assigned to the location by the FAC
Program Coordinator

Example: 93-SBO4

Small Bore Inspection Location Sketches identifying the location in the plant and the
components inspected at each location will be included in the UT inspection report.
Details of any grids used, and other data required to identify and/or interpret the
inspection data will also be included in each inspection report.
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V.Y. Piping F.A.C. Inspection Program - Small Bore Component Selection Review

References

(a) V.Y. Piping Flow Accelerated Corrosion Inspection Program, Revision 2, dated
3/7/95.

(b) EPRI Report NSAC-202L-R2, "Recommendations for an Effective Flow-
Accelerated Corrosion Program."

Documentation

Original marked up P&IDs, Isometrics and piping dwgs, used in the review are in the
possession of the FAC Program Coordinator.

Small Bore Component Location Sketches: are located with the UT inspection reports

permanently stored with the IS[ records.

VY Piping FAC Inspection Proqram: Small Bore Data Base - (attached pages 7 to 15)

Drawing List:

1. G 191167, Flow Diagram - Nuclear Boiler, Revision 62
2. G191156, Flow Diagram - Main, Extraction and Auxiliary Steam Systems, Revision 29
3. G191169 Sheets 1 & 2, High Pressure Coolant Injection System, Revisions 40 & 36
4. G 191174 Sheets 1 & 2, Reactor Core Isolation Cooling System, Revision 36 & 23
5. G191158, Flow Diagram- Heater Drain and Vent system, Revision 23
6. 33600-A217, Flow Diagram - Turbine Building Area, AOG, Revision 17
7. 5920-224, Diagram of Steam Seal Piping, Revision 9
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VY PIPING FAC INSPECTION PROGRA'--tMALL BORE INSPECTION LOCATIONS
Revision ), 1216/1999

PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min
INSPECT. inch inch

No.
1 93-SBO1 MSD 1" Pipe & Fittings Rx. Bldg. Torus G191167 MS-33(N.C.)labeled 1" 160 .250 .053

D.S.of valve M-33 Area as orifaced valve.
2 93-SBO2 MSD 1" Pipe & Fittings Rx. Bldg. Torus G191167 Normal flow to 1' 160 .250 .053

95-SB01 D.S. of steam trap Area condenser is thru
ST60-3. ST60-3. (dp=965psi)

3 93-SBO3 MSD 1" piping D.S. of Rx. Bldg. Torus G191167 Mn Steam strainer 1" 160 .250 .053
LCV-2-143 Area ST60-3 blow down.

(dp=965psi)
4 93-SBO4 MSD 3" & 21/2" MSD D. S. Rx. Bldg. Torus G191167 N.C. valve 3" 160 .438 0.141

of valve MS-79 Area (dp=965psi) 2½Y2" 160 .375 0.116
(3"-MSD-4)

5 93-SBO5 MSD 3" MSD-4 U.S. of T. B. - Heater G191156 IE 3" 160 .438 0.141
Condenser A. Bay STD .216 0.141
Nozzle 67

6 93ýSB06 MSD 1" & 2½2" MSD-7A T. B. - Heater G191156 IE 1" 160 .250 .053
D.S. of steam trap, Bay 2-1/2" 160 .375 .116
ST-60-2A

7 93-SBO7 MSD 1" & 21/2" MSD-8A @ T. B. - Heater G191156 IE 1" 160 .250 .053
LCV-38A. Bay 2/2' 160 .375 .116

8 95-SBO3 MSD 1" & 2½" MSD-7B T. B. - Heater G191156 IE 1" 160 .250 .053
D.S. of steam trap, Bay 2-1/2" 160 .375 .116
ST-60-2B.

9 95-S804 MSD 1" & 2Y". MSD-8B @ T. B. - Heater G191156 IE 1" 160 .250 .053
LCV-38B. Bay 2Y2" 160 .375 .116

10 93-SBO9 MSD 1"&21/2" MSD-7C D.S. T. B. - Heater G191156 IE 1" 160 .250 .053
of steam trap ST60- Bay 2-1/2" 160 .375 .116
2C. I

11 93-SB10 MSD 1" & 2Y2" MSD-8C @ T.B. - Heater G191156 IE 1" 160 .250 .053
95-SBO2 _ LCV-38C. Bay ....... 2/" 160 .375 .116

12 95-SB05 MSD 1" & 2Y2" MSD-7D T. B. - Heater G191156 IE 1" 160 .250 .053
D.S. of steam trap, Bay 2-1/2" 160 .375 .116
ST-60-2D.

13 95-SB-06 MSD 1" & 2½2" MSD-8D @ T. B. - Heater G191156 IE 1" 160 .250 .053
LCV-38D. Bay 2Y2" 160 .375 .116

93-SBO8 MSD 8" MSD-9 Hdr. @ T. B. - Heater G191156 (IE) Portions of LB 8" 80 .500 .347
21/2" conn. (See L.B. Bay component inspected
Sketch 097) 1 with SB pipe. I
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VY PIPING FAC INSPECTION PROGRAM-MALL BORE INSPECTION LOCATIONS
Revision *,, 12/6/1999

PT. PREV. SYSTEM DESCRIPTION LOCATION DRAWINGS COMMENTS SIZE SCH. Tnom T min
INSPECT. inch inch

No.

14 93-SB12 MSD 1'&2.Y2" Piping @ T. B. - Heater G191156 IE 1" 160 .250 .053
valve MS-2A. Bay

15 95-SB-07 MSD 1"&21/2" Piping @ T. B. - Heater G191156 IE 1" 160 .250 .053
valve MS-2B. Bay

16 93-SB13 MSD 1"&21/2" Piping @ T. B. - Heater G191156 IE 1" 160 .250 .053
valve MS-2C. Bay 21/2" 160 .375 .116

17 95-SB08 MSD 1"&21/2" Piping @ T. B. - Heater G191156 IE 1" 160 .250 .053
valve MS-2D. Bay 2 2/2 " 160 .375 .116

18 93-SB14 MSD D.S.of valve MS-4 on T. B. - Heater G191156 IE 21/2" 160 .375 .116
21/2" MSD-6. Bay

19 93-SB15 MSD 2V2 "MSD-6 @ T.B. - Heater G191156 IE 2Y2" 160 .375 .116
Fittings U. S. of Bay
Condenser A.

20 95-SBO9 MSD 21/2" MSD-6. ( 2 ft. T. B. - Heater G191156 IE 21/2" 160 .375 .116
96-SBO1 length at Connect. to Bay

Conden. A -Noz.33
21 93-SB16 MSD 1" MSD U.S. & D.S.of T. B. - Heater G191156 IE 1" 160 .250 .053

valve MS-5A., Bay
22 93-SB55 MSD 1" MSD U.S. & D.S.of T.B. - Heater G191156 IE 1" 160 .250 .053

valve MS-5B. Bay
23 93-SB17 MSD 1" MSD U.S. & D.S.of T. B. - Heater G191156 IE 1" 160 .250 .053

valve MS-5C. Bay
24 93-SB56 MSD 1" MSD U.S. & D.S.of T. B. - Heater G191156 IE 1" 160 .250 .053

valve MS-5D. Bay

25 93-SB18 MSD 2" MSD hdr. Under T. B. -Heater G191156 IE 2" .160 .344 .096
5A & 5C valves. Bay

26 93-SB19 MSD 2" pipe & fittings D.S. T. B. - Heater G191156 IE 2" 160 .344 .096
of valves MS-5A to Bay
5D..

27 95-SB10 MSD 2" pipe & fittings D.S. T. B. - Heater G191156 IE 2" 160 .344 .096
of valves MS-5A to Bay
5D. at Connect to
Condenser. A
Noz.34

28 92-SB10 MSD 2" pipe & fittings D.S. T. B. - Heater G191156 Leak @ MS-12 valve 2" 80 .218 .096
92-SB11 of valve MS-12 up to Bay in 1992 Replaced in
95-SB38 tee conn. _ _ 1992 1 1 _
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29 92-SB13 MSD 1" pipe & fittings U.S. T. B. - Heater G191156 Replaced in 1992. 1" 80 .179 .053
to 92- & D.S. of R.O. 60-1 Bay

SB15 up to tee conn.
95-SB1 1

30A 92-SB12 MSD 2" piping D.S of tee T. B. - Heater G191156 Leak @MS-12 valve 2" 80 .218 .096
95-SB12 conn. D.S. of Bay in 1992 Replaced in

R.O.60-1. 96 W/A335 P11
30B 95-SB12 MSD 2" piping D.S of tee T. B. - Heater G191156 Replaced in 96 W!

conn. D.S. of R.O. Bay A335 Pll
60-1. at condenser _

31 96-SB03 MSD 1" pipe & fittings D.S. RX. - HPCI G191169 Replaced in 1990, w/ 1" 80 .179 .053
(HPCI) of valve HPCI FCV - Room, VYI-HPCI/RCIC- A335-Pl 1

43 DRAIN
32 96-SBO4 MSD 1" pipe & fittings D.S. RX. - RCIC G191174 Replaced in 1990, wi 2" 0 .218 .096

(RCIC) of valve RCIC FCV- Room VYI-HPCI/RCIC- A335-P1 1

35 DRAIN
33 MSD 2" pipe & fittings U.S. T.B. - Heater G191156 Replaced in 1990, w/ 2" 80 .218 .096

(HPCII of connect. to Bay VYI-HPCI/RCIC- A335-Pl 1
RCIC) Condenser B. DRAIN

34 93-SB20 HV 1"-HV-1A, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings U.S. of Bay Point

connect. to Cond. B.
35 93-SB21 HV 1HV -1A, pipe& T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings D.S. of R.O.- Bay Point

1A
36 93-SB22 HV 1"HV-1A, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings @ valve HV- Bay 
Point

1A
37 95-SB17 HV 1"-HV-1B. pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings U.S. of Bay Point

connect. to Cond. B
38 95-SB16 HV 1"- HV-1B, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings D.S. of R.O.- Bay Point

1 B
39 95-SB18 HV 1"-HV-1B, pipe& T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings @ valve HV- Bay Point
1 B I I

40 95-SB19 HV 1"-HV-2A, pipe & T. B. - Heater G191158 industry Experience 1" 80 .179 .007
98-SBO1 fittings @ valve HV- Bay Point

I_ I 4A
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41 95-SB20 HV 1 "-HV-2A, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .007

98-SBO2 fittings @ R.O.-2A. Bay Point
42 95-SB21 HV I"-HV-2A, pipe & T. B. - Heater G191158 Industry Experience 1V 80 .179 .007

98-SB03 fittings @ Condenser Bay Point
A.

43 93-SB23 HV 1 "-HV-2B, pipe & T. B. - Heater G 191158 Industry Experience 1" 80 .179 .007
fittings @ valve HV- Bay Point
4B

44 93-SB24 HV I"-HV-2B, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .007
fittings @ R.O.-2B. Bay Point

45 93-SB25 HV 1 "-HV-2B, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .007
fittings @ condenser Bay Point
A

46 HV 11/2"-HV-3A, pipe & T. B. - Heater G191158 Industry Experience 1 Y2" 80 .200 .007
fittings @ valve HV- Bay Point
7A

47 95-SB22 HV 11/2"-HV-3A, pipe & T. B. - Heater G1 91158 Industry Experience 11/2" 80 .200 .007
fittings @ Condenser Bay Point
A. Nozzle 23 _

48 HV 2"-HV-9A, pipe & T. B. - Heater G191158 Industry Experience 2" 80 .218 .008
fittings.@ R.O.-3A. Bay Point

49 HV 2"-HV-9A, pipe & T. B. - Heater G191158 IE 2" 80 .218 .008
fittings D.S. of valve Bay
HV- 15A

50 HV 2"-HV-9A, pipe& T. B. - Heater G191158 IE 2" 80 .218 .008
fittings.@ Condenser Bay
A.

51 HV 1 Y2"-HV-3B, pipe & T. B. - Heater G191158 IE 11/2" 80 .200 .007
fittings @ valve HV- Bay
7B

52 95-SB23 HV 1I/2"-HV-3B, pipe & T. B. - Heater G191158 IE 1/2" 80 .200 .007
fittings @ Condenser Bay
A.

53 HV 2"-HV-9B, pipe & T. B. - Heater G191158 IE 2" 80 .218 .008
fittihgs.@ R.O.-3B. Bay

54 HV 2"-HV-9B, pipe & T. B. - Heater G191158 IE 2" 80 .218 .008
fittings D.S. of valve Bay
HV- 15B
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55 HV 2"-HV-9B, pipe & T. B. - Heater G191158 1E 2" 80 .218 .008
fittings.@ Condenser Bay
A.

56 HV 21/2"-HV-4A, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011
fittings U.S. of Bay 

Point

connect. to Cond. B.
57 HV 22"-HV -4A, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings D.S. of R.O.- Bay Point

4A
58 HV 2/2-HV-4A, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings @ valve HV- Bay 
Point

9A
59 HV 2Y2"-HV-4B. pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011

fittings U.S. of Bay 
Point

connect. to Cond. B

60 HV 2Y2"- HV-4B, pipe & T. B. - Heater G191158 Industry Experience 1" 80 .179 .011
fittings D.S. of R.O.- Bay Point

4B
61 HV 2½2"-HV-4B, pipe & T. B. - Heater G191158 Industry Experience i" 80 .179 .011

fittings @ valve HV- Bay Point
9B1

62 95-SB24 ES 2"-ES-12A piping US T. B. - Heater G191156 Industry Experience 2" 80 .218 .012
98-SB08 & DS of LCV-2A near Bay Point

Condenser A

63 95-SB25 ES 2"-ES-10A piping US T. B. - Heater G191156 Industry Experience 2" 80 .218 .012
& DS of LCV-3A near Bay Point
Condenser A

64 93-SB26 ES 2"-ES-12B piping US T. B. - Heater G191156 Industry Experience 2" 80 .218 .012
& DS of LCV-2B near Bay Point

65 _Condenser B.
65 93-SB27 ES 2"-ES-10B piping US T. B. - Heater G191156 Industry Experience 2" 80 .218 .012

98-SB09 &DS of LCV-3B near Bay Point
Condenser B

66 93-SB28 AS 1" piping US &DS of T.B. - SJAE G191156 Industry Experience 1" 160 .250 .053
_ valve LCV-101-39 Room. Point

67 93-SB29 AS 1" & 2" piping US T.B. - SJAE G191156 Industry Experience 1" 160 .250 .053
98-SBO4 &DS of steam trap Room. Point 2" 160 .344 .096

ST 62-1.
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INSPECT. inch inch
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68 93-SB30 AS 2"-MSD-465 pipe.& T.B. - Heater G191156 Industry Experience 2" 160 .344 .096

98-SB03 fittings @ connect. to Bay Point
Condenser B
Nozzle 68

69 95-SB26 AS 2"-MSD-465 pipe & T.B. - SJAE G191156 Industry Experience 1" 160 .250 .053
fittings DS of valve V- Room. Point
62-2

70 95-SB27 AS 1" piping US &DS of T.B. - SJAE G191156 Industry Experience 1" 160 .250 .053
valve LCV-101-40 Room. Point

71 95-SB28 AS 1" & 112" piping US T.B. - SJAE G191156 Industry Experience 1" 160 .250 .053
98-SB06 &DS of steam trap Room. Point 2" 160 .344 .096

ST 62-2.
72 95-SB29 AS 11/2" -MSD-464 pipe & T.B. - Heater G191156 Industry Experience 2" 160 .344 .096

98-SB07 fittings @ connect. to Bay Point
Condenser B
Nozzle 69

73 95-SB30 AS(AOG) 2" piping of DS of T.B. - Heater 33600-A217 Industry Experience 1' 160 .250 .053
valve OG PRV -834A Bay EI.248. _.. Point

74 95-SB31 AS(AOG) 3/4" piping US &DS T.B. - Heater 33600-A217 Industry Experience 1" 160 .250 .053
of steam trap MS- Bay EI.248. Point 2" 160 .344 .096
113-1A.

75 95-SB32 AS(AOG) 3/4" piping US &DS T.B. - Heater 33600-A217 Industry Experience 2" 160 .344 .096
of steam trap MS1 15- Bay EI.248. Point
1A I

76 95-SB33 AS(AOG) 3/4"MS-189-D3 AS T.B. - Heater 33600-A217 Industry Experience 2" 160 .344 .096
drain from OG @ Bay El 233'-4". Point
conn. to 3"-MSD-4.

77 95-SB34 AS(AOG) 3/4"HCN-188-H1 AS T.B. - Heater 33600-A217 I. E. Point, Replaced 2" 160 .344 .096
drain from OG @ Bay El 233'-4" prior to 1990
conn. to 3"-MSD-4.

78 93-SB31 SSL 1 /2" & 3" Header for T.B. - Heater 5920-224 Industry Experience 1/2" 80 .200 .077
1 SLMSV off Turbine Bay. Point 3" 40 .216 .141
Stop Valves

79 93-SB32 SSL 1½/2"-ISLMSV - Stop T.B. - Heater 5920-224 Industry Experience 1 Vil" 80 .200 .077
Valve A Bay Point

80 93-SB33 SSL 1½2"-ISLMSV - Stop T.B. - Heater 5920-224 Industry Experience 1 Y2" 80 .200 .077
Valve B Bay Point

81 93-SB34 SSL 11/2"-1SLMSV - Stop T.B. - Heater 5920-224 Industry Experience 1/2" 80 .200 .077
Valve C Bay I Point __ __ -200_.077
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82 93-SB35 SSL 11/2"-ISLMSV - Stop T.B. - Heater 5920-224 Industry Experience 11/2" 80 .200 .077
_ Valve D Bay Point

83 93-SB36 SSL 1"/2" Header for T.B. - Heater 5920-224 11'2" 80 .200 .067
1 SCVL off Turbine Bay
Control Valves

84 93-SB38 SSL 12"-1 SCVL - Control T.B. - Heater 5920-224 1/2" 80 .147 .033
Valve A. Bay

85 93- SSL 12"-1 SCVL -Control T.B. - Heater 5920-224 ½2 80 .147 .033
SB39/40 Valve B. Bay

86 93- SSL ½"-1 SCVL - Control T.B. - Heater 5920-224 ½" 80 .147 .033
SB41/42 Valve C. Bay

87 93-SB37 SSL 1/2"-ISCVL - Control T.B. - Heater 5920-224 1/2" 80 .147 .033
Valve D. Bay

88 93-SB43 SSL 1" & 3" Header for T.B. - Heater 5920-224 2-1/2" 40 .203 .116
2SLMSV off Turbine Bay 1" 80 .179 .053
Stop Valves A & B I

89 93-SB44 SSL 1" & 3" Header for T.B. - Heater 5920-224 3" 40 .216 .141
2SLMSV off Turbine Bay 1" 80 .179 .053
Stop Valve C

90 93-SB45 SSL 1"- 2SLMSV off T.B. - Heater 5920-224 3" 40 .216 .141
Turbine Stop Valve D Bay 1" 80 .179 .053

91 93-SB58 SSL 2Y," - Header for T.B. - Heater 5920-224 1" 80 .179 .053
2SCVL off Turbine Bay
Control Valves

92 93-SB61 SSL 1" -2SCVL off T.B. - Heater 5920-224 2½" 40 .203 .116
Control Valve A Bay

93 93-SB60 SSL 1" - 2SCVL off T.B. - Heater 5920-224 1' 80 .179 .053
Control Valve B Bay I

94 93-SB59 SSL 1" - 2SCVL off T.B. - Heater 5920-224 1" 80 .179 .053
Control Valve C Bay

95 93-SB57 SSL 1" - 2SCVL off T.B. - Heater 5920-224 ' 1" 80 .179 .053
Control Valve D Bay

96 92-(SB- SSL Turbine Bypass Valve T.B. - Heater 5920-224 1/2" 80 .147 .034
info Chest 1st Seal Bay
only) Leakoff 1/2"-1SLBPV

97 92-SBO1 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099
Leakoff 2"-ISLBPV Bay

98 92-SB02 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099
..... Leakoff 2"-ISLBPV Bay I __I _II___I
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99 92-SB03 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099

Leakoff 2"-1SLBPV Bay
100 92-SBO4 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099

Leakoff 2"-1SLBPV Bay
101 92-SB05 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099

Leakoff 2"-1 SLBPV Bay
102 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 Not Inspected in 1992 2" 80 .218 .099

Leakoff 2"-1 SLBPV Bay
103 92-SB07 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099

Leakoff 2"-ISLBPV Bay
104 92-SBO8 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 2" 80 .218 .099

Leakoff 2"-ISLBPV Bay
105 92-SB09 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 Vertical section 2" 80 .218 .099

Leakoff 2"-1 SLBPV Bay replaced in 1992.
106 92-SB10 SSL TBV Chest 1st Seal T.B. - Heater 5920-224 Loc, of 1992 leak, 2" 80 .218 .099

Leakoff 2"-ISLBPV Bay replaced in 1992.
107 93-SB46 SSL TBV Chest 2nd Seal T.B. - Heater 5920-224 Continuation of 1992 212" 40 .203 .116

Leakoff Bay inspections
2Y2" - 2SLBPV

108 93-SB47 SSL TBV Chest 2nd Seal T.B. - Heater 5920-224 2Y21/" 40 .203 .116
95-SB35 Leakoff. 2Y2" - Bay

2SLBPV
109 93-SB48A SSL TBV Chest 2nd Seal T.B. - Heater 5920-224 Y2½" 40 .203 .116

93-SB48B Leakoff 21/2"- Bay
95-SB36A 2SLBPV
95-SB36B

110 93-SB49 SSL 21/2" - 1 SPL2 H.P. T.B. - Heater 5920-224 Significant Wear @ 2Y2" 40 .203 .023
Turbine Pocket Drain Bay Duane Arnold

111 93-SB50 SSL 2Y2" - 1 SPL2 H.P. T.B. - Heater 5920-224 " " 2½" 40 .203 .023
Turbine Pocket Drain Bay

112 93-SB51 SSL 21/2" - ISPL2 H.P T.B. - Heater 5920-224 212" 40 .203 .023
1 Turbine Pocket Drain Bay_ _ ..

113 93-SB52 SSL 2Y2" - 1SPL2 H.P. T.B. - Heater 5920-224 . 2½" 40 .203 .023
Turbine Pocket Drain Bay

114 93-SB53 SSL 21/2" - 1 SPL2 T.B. - Heater 5920-224 2½" 40 .203 .023
H.P.Turbine Pocket Bay
90 deg elbow

115 93-SB54 SSL 1SPL2 2'" x 2" T.B. - Heater 5920-224 V . 21/2" 40 .203 .023
reducer at 36" CAR Bay 2" 40 .154 .019

_ pipe. I
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116 95-SB37 C 1½2" & 2V2" piping US T.B. - Heater G191157 Sht.1 IE 11Y2" 80 .200 .038
117 & DS of LCV 1A-3 Bay 212" 80 .276 .057

117 MSD Steam Seal G191156 IE 1"
Regulator to Steam 5920-224
Seal Piping low point
drain

118 HV 4"-HV-8A @ T.B. - Heater G191158 IE
Condenser A No.4 Bay
continuous vent.

119 C 1" Piping D.S of R.O. T.B. - Heater G191157 Sht.1 IE
64-2 Bay

120 ES 3"-ES-8A T.B. - Heater G191156 IE
12_ D.S.of LCV-4A Bay
121 ES 3"-ES-8B T.B. - Heater G191156 IE

D.S.of LCV-4B Bay
122 99-SBO1 MSD 1" piping US & DS Rx. Bldg. G191169 Sht.1 (I.E.) Dreseden 3 1" 160 .250 .053

valve HPCI-LCV-53 HPCI Rm. VYI-HPCI- LER 3/96
Pt.3A St.2/2

123 99-SB02 MSD 1" piping US & DS of Rx. Bldg. G191169 Sht.1 (I.E.) Dreseden 3 1" 160 .250 .053
Steam Trap ST-3 HPCI Rm. VYI-HPCI- LER 3196

Pt.3A St.2/2
124 99-SB03 MSD 1" piping US & DS Rx. Bldg. G191169 Sht.1 (I.E.) Dreseden 3 1 160 .250 .053

valve HPCI-FCV-42 HPCI Rm. VYI-HPCI- LER 3/96

125 99-SBO4 MSD 1" piping US & DS Pt.3A St.2/2

125 99-SB04 MSD 1" piping US & DS Rx. Bldg. G191174 Sht.1 (I.E.) Dreseden3 1" 160 .250 .053
valve RCIC LCV-32 RCIC Rm. VYI-RCIC-Pt.3A LER 3/96

Shts.1/2 & 2/2
126 99-SB05 MSD 1" piping US & DS of Rx. Bldg. G191174 Sht.1 (I.E.) Dreseden 3 1" 160 .250 .053

Steam Trap ST-6 RCIC Rm. VYI-RCIC-Pt.3A LER 3/96
_ Shts.1/2 & 2/2

127 99-SB06 MSD 1" piping US & DS Ax. Bldg. G191174 Sht.1 (I.E.) Dreseden 3 1" 160 .250 .053
valve RCIC FCV-34 RCIC Rm. VYI-RCIC-Pt.3A LER 3/96

I Shts.1/2 & 2/2
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