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VY. Piping FAG Inspection Program PP 7028 -_2007 Reuelting OUtage ...

Inspe cton Location Wygsheets I Methods and Reasons for Component Selection
• _ " . ./

By:

FAC PROGRAM INSPECTION PLANNING:

Piping components .are selected for inspection during the Spring 2007 refueling outage (RF026) are based on the
following groupings andior criteria.

Large Bore Pioing

LA: Components selected from measured or apparent wear found in previous inspection results-

La: Components ranked high for susceptibility from current CHEC WORKS evaluation and or identified as having
the highest increases in flow velocities under EPU conditions.

LO: Components identified by industry events/experience via the Nuclear NetWork or throtigh the EPRI CHUG.

LD: Components selected to calibrate the. CHECWORKS models,

LE: Components subjected to off normal flow conditions. Primarify isolated lines to the condenser in which
leakage is indicated from the turbine performance monitoring system. (through the Systems Engineering
Group),

LF. Engineering judgment / Other

LG: Piping identified from EMPAC Work Orders (malfunctioning equipment, leaking valves; etc.)

LH: Components "De-Scoped" (inspections deferred) from Previous Oulage-s

Small Bore Pipino

-SA: Susceptible piping locations (groups of components) contained in the Small Bore Piping data base which
have not rceived an initial inspection.

SB: .Components selected from measured or apparent wear found irn previous inspection results.

SC: Components Identified by industry events/experience via the Nuclear Network or through the EPRf CHUG.

•SD: Components subjected to off normal flow conditionsi Primarily isolated lines to the condenser in which
leakage is indicated from the turbine performance monitoring system. (through the Systems Engineering
Group).

SE: Engineering Judgment I Other.

SG: Piping identified from EMPAC Work Orders (malfunctioning equipment. leaking valves, etc.)

SH: Components 'D&-Scoped" (inspections deferred) from Previous Outages

Feedwater Heater Shells

No feedwater-healer shell inspections will be performed during the 2007 RFO. All 10 of the fed e l
hatve been replaced with FAC resistant materials. "v.0.lIwuJf•n ItM
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VY Piping FAC inspection Program PP 7028 - 20. Refu7eling Outage ------ ---
.nspection-Locatlbrf W&K9-tK&6-I Methods and Reasons for Component Selection

LA: Large Bore Components selected (identified) from previous Inspection'Results.

From the 1996 though 2005 Refueling Outage Inspection Reports, references (2) to (8); Large Bo•e Piping
componenIts were identified as requiring futue monitoring. The following components have either yet to be inspected
as recommended, or the recommended inspection is in a future outage.

fInspect. Loc. Component ID- Notes /Comments !Conclusions
No. SK.
96-18 001 FD13EL05 1996 Report: cdlcuiated time to Tmin is 11.5 & 12 cycles based on a
96-19 FD13SP06 single measurement. The 2007 RFO is 7 cycles since the inspection-

UT inspect elbow and downstream pipe )n 2008
96-36 002 FD02SP06 1996 Report: calculated time to Trnin is 9.5 cycles based on a singre

measurement. The 2007 RFO is 7 cycles since:the inspection.
UT inspect elbow and downstream pipe In. 2007

96.37 005. FD07SPOl 1996 Report; calculated time to Tnain is 9.6 cycles based on a single
measurement. The 2007 RF.O Is 7 cycles since tile inspectionl. IDS
elbow shows significant margin RSL=-47 cycles frorU 1996. EPU flow
will increase velocity -22%_. UT inspect upstream pipe
FD07$POIDS, elbow FD07ELQ2, and downstream pipe
FDO7SPOZUS in 2007 (re eat the 1996 inspectional

96-39 005 FD07SP02US 1996 Report: calcuilated time to Trmin is 10.5 cycles based on a single
measurement. The 2007 RFO is 7 cycles since the inspection. UT
inspect upstream pipe FD7SPO1 DS, elbow FD07EL02, and
downstream pipe FDO7SPO2US in 2007 (repeat the. 1996

.±.. insp~ections)

• 98-05 005 F607EL06 199a Report: calculated time to Tmin is 7.5 & 6.7 cycles based on a
98-07 FDO7EL07 single. measurement. The 2007 RFO is 6 cycles since the inspection-

Review of. 1998data for FD07'EL06, FEO7SP07, and FDO7EL07 shows
recommendations were made based on wear rates.conservatively
calculated from single low point measurements at weld counterb6res .
Significant margins exist 6n body of pipe and elbows. Defer this
inspection to RFO 27 in 2008: At that time components will have -1.7
cyCles of operation under increased EPU flows-. UTirispect elbow
-FDO7EL07 and .downstream pipe FD0TSPO8 in 2008

9.-13 011 FDO8EL04. 1999 Report: calculated time to Tmin is 7.9& 12.5 cycles based on a
FDO8SP04 single UT inspection. The 2007 RFO is 5 cycles since the inspection.

Review of 1999'data for FD08EL04, & FDO8SP04. shows
recommendations were made based on wear rates coriservativefy
calculated from singje low point measurements .at weld counterbores.
Significant margios exist on body of pipe and elbows. Defer this
inspection to RFO 27 in 2008.. At that time components will have -1J
cycles of operation under increased EPU flows.

_.__.__.__ . UT lnspiobt elbow and downstream pipe in 2008
99-16 011. FDO8SPO5 1999 Report: calculated time to Tmrin is 6.1 cycfes based on a single

measurement. The 2007 RFO.is 5 cycles since the inspection: -

• UT inspect pipe in 2007.
02-08 016 FD18EL01 2002 Report: calculated time to Tmin is 7192 cycl-es based on a single
02-09 FD18SP02US UT inspection. The 2007 RFO is 3 cycles since the inspection. Review

of 2002 data for FD1DSEL01, & FD18SP02US, shows
recommendations were made based on wear rates conservatively
calculated from single low point measuremenLs at weld counterbores.
Significant margins exist on body of pipe and elbows. Defer this
inspection to RFO 27 in 2008. At that time components Will have -1.7
cycles of operation under increased EPU flows. Re-inspect elbow

_ and downstream pipe in 2008 (4 cycles from 2002).
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VY Piping FAC inspection Program PP 7028 - 2007 .Refueling-Outage- .............. ........
.. .... In spectioniDj 6ati-iWorksheets/Methods and Reasons for Component Selection

LA: Large Bore Components selected (identified) from previous Inspection Results -continued

ýInspect. Loc.
3K.

Component ID f. Notes .Comments I Conclusions

04-03 001 2004 recommendaion to inspect tee-i 2008 based on the default04-06 1002 FDITE05 2004e rcontmendatio . to h inspect now n .2008 based on the defaultr
earrate of 0.005 inchcycle. Flow onf B t Fi W pua np increases from f

_______EPU. Re- frnspect redu wt donstream gel and tee20% , m 200 .f
04-06 001 FDO2TD01 2004 recommendatin to einspect trina 200 based on the defaulter

.earrate of 0.005 inchyole.Flow on B A fDW puimt p increases fromnusage9standby for CLTP to fur time nOsage and 80% of CLTP florw for
_EPU. Re-enboPect reducer with downstream elbownand tee-In 2008.

04-08 001 FDo2TE0i 2004 recommendation to inspect tee in 2007 based on the default
wear rate of 0.005 cnchI ycle. Actual point to point measurements from
1999 to 2004 indicate no wear. Given 2=PU operation, re-insPect withUpst~reamnelbow and reducer in 2008.

04-09 001 FDO3SPOI 2004 recommendation to inspect pipe section in 2011 based on a
single inspection, and the default wear rate of 0.005.lnch/oYcle. Re-
inspectin 2011.... ,

04ý.10 00! 'FD07SP02DS" 2004 recommendation to inspect pipe section in 2008 based on a

single inspection- Re-inspect with downstream elbow in 2008.
04-13 '001 FD14EL03 2004 recommendation to inspect how 13 pup piece to DS valve in

2008 is based on a sinale UT inspection. Re4nspect in 2008.
04-23 001 MSLgTE01 to 2004 recommendation to inspect pipe section in 2010 due to localized

MS09TEOB wear directly under 2 small ore lines entering flow at top of pipe. Re-
• , Inspect in 201, ..

04-23 001 MS09EL05 .2004 recommendation to. inspect pipe section in 2010 base on a single
"_ _ inspection. Re-inspect In*201 0.

05-12 011 FD08RD03 2005 Recommendation to-inspect this component and downstreaml "
straight pipe in RF028 -Spring 2010 due to increases Dow velocity
from EPU; Re-inspect 'FD08RD03 and FDO8SP02 In 2010.

056-03 017 FD04RD01 During normal operation there is no flow in these lines. No current leakage Is
05-04 FD04TF01 indicated since the upstream FCV repairs were performed dudng RF024-
05-05 Cond NZ1 32A . This piping was inspected in RFO 25 (o determine if past leakage has caused

wear since the last Inspections and to insure the condition of the piping for
05-06 0118 FDO5RDO1 ' Extend Power Uprate conditions.: 2005 Recommendation to use~the Thermal-6 1 F0 01, Performanoe Monitoring (TPM) system to determine if flow is occurring in this
'05-07 'FD05TE01 pipe during normal operation, The Thermal Perfomance Monitoring (TPMJ
05-08. Cond NzJ 328 system will be used as a trigger to determine if future inspections are

requirad. rhe monthly TPM report will be monitored by the FAC program
05-09 019 ' FD06RDOI Englneer.
05-10 FDO6TE01
05-11 j Cond NAi 32C

L I
I'

1

.1
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- ' ~~~VY Pip)ný FAC inspection Program PP-.702.8_• 2007R feigO tg .. ... :................ ..
-....... lnspect L-ti-Woh-eets I Methods and Reasons for Component Selection

LA: LargeBore Components selected(identified) from previous Inspection Results -continued

Turbine Cross-around Piping.:

Summary 91 previous Internal Visual UT & Repair History-.

Lin -e yea-L " r•nteal Visual =V. Internal Thickness =UT.2.R' irs Performed- R

q .. 992 F199. 19 995 F19943 I S199B F999 I S F2I002 S2004 F2005

36- straight pipe sections replaced with GE B5GA242E, elbows on the B &.C lines are original
050A67D. elbows on A&D lines are D50A67E (Thorn =--625 inch).

'30'•.B.C replaced with A691 CL22 (2-1/40r), Fittings A234 WP22. (Tnom. 0.625 inch)
.3WB remainsGE BSOA242D. fittings and GE D50A67D carbon steel (Tnom =0.60 inch).

2007.RFO:

The last remaining carbon steel 30 inch. (30T B, upper east), line was inspected to confirm its condition prior to
power uprate flows. Increased EPU flows andan expected drop in.Moisture Separator efficiency will most likely
result in resumption of FAC in this line. Results of the planned MS efficiency tests at EPU flows will quantify any
drop in steam quality in these linesIand provide some basis. for estimating the increase in susceptibility to FAC
damage. It the proposed testing at EPU-tJows shows no loss in MS efficiency, this inspection could be deferred until
RF027. For planning purposes:

Perform a complete visual Inspection of 30" B line in RFO 26 will be-planned to insure wall loss.due to FAC
has not resumed under EPU flow conditions. This.wfll require coordination with planned LP turbine work
scheduled for RF026.

Page 4 of 25

NECO17891



• " -.. VY Piping FAG Inspection Program PP 7628 - 2004_RefueingOtage- -

-- -.--- . nspecton-cati nWo 76-s•Ivet•l Mthoods-and IR-easons for Component Selection

LB: Components ranked high for susceptibility from current CHEMWORKS evafuation and or identified
as having the highest increases in flow velocities under EPU conditions.

The current CHECWORKS wear rate calculationrs 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. CHECWORKS predictive models for Piping FAG lospecdion Program are updated as
required per Appendix D of PP 7028: This is documented inCR-2005-2239. This is a procedure compliance issue.
There are no operability concerns. Actual measured wear rates from 2001. 2002. 2004. and 2005 inspections are an

• order of magnitude less thar the CHECWORKS predicted wear rates. If the 2002. 2004r and 2005 inspection data
were incorporated into the models the CHECWORKS predicted wear rates Would be reduced- Use of the uri-updated
CHECWORKS model results as a basis for inspection planrfing is conservative irn that scoping decisions documented
in the Inspection Location Worksheels were based oil the CHECWORKS Predicted wear rates significantly greater
than actual hmeasure wear.

The updated wear rate calculations are in progress, and won't be.complete in time to support the ouiae schedule
milestone date for issuing the inspectlon scope for the 2007 outage- Based on a review of the 2001 thru 200S RFO
inspection data for components on the Feedwater, Condensa*te, and Heater Drain Systems, the CHECCWORKS
models stilt aPpear to over-predict actual wear. The existing model results will be used to rank compornents for
inspection in 2007. The component.selections will be reviewed upon completion of the CHECWORKS.model
updateS.

Feedwajer Systen

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 componrents or the corresponding components in a parallel tr1mmIn

since the 1999 RFO.

Component Location Location Notes
1iD Sketch

FD07EL05 ID0- T13 FPR Elev. 241 Comparable component on other train FDOrEL04 was inspocted in
"999 and results indicate minimal wear. After updatingtlie
Ctheoworks model with newer data, assess need for Inspections
in 2008 RFO. (Note upstream components FD07RD02 and
FD07SP03 will be inspected in 2007)

FD-OTTEO1 006 T.13 Heater Bay Elevs• Components on other train wore inspected in I998. Results indicate
FDO7EL11 228 & 248 minimal wear. Inspect FDOTTE01, FDOTELO1; and FDO0$PtI in

__ _ _2007 RFO.

FDO7EL12 006 T.B Heater Bay Elov. Feedwater heator replacement occurred in 2004 .RFO. Informal visual
248 inspections of internals and cut pipe prolilo. Indicated a stable red

Oxide and no distinguishable wear pattern. After updating the
Checw'orki. modal with newer dat., assess need for inspctt|n

FDOsTE01 012 T.13 Heater Bay Elovs Intermediate compononts FDO8EL06 & FD08SPOO were inspected in
FD08EL07 228 & 248. 1998, RoFults indicate minimal wear. After updating Checwork.

_ _I ' model with -newer data, assess need ror inspecting compronents.

FDOSELO8 012 T.O Heater Bay Elev. Feedwator heator replacement occurred in 2004 RFO. Informal visual
248 inspections of internals and cut pipe profile indicated a stable rod

oxide and no distinguishable wpar psttem.
FD15ELO8 0 13 RX Steam Tunnel El, Internal visual of elbow performed in 1996 dunng check valve

266 replacement, no indlication ot wall loss at that time. CorrOsponding
component on line 16'-FDW-14.was inspectedin RF024. After
updating Checworks model with Inspection data, assess need for
inspection in 2008 RFO.

1
]

I]

J .
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VY Pip!ng FAG Inspection.Program PP.T 7n28__fn2_ -Outage- -. -.-. -
•............ .npetioLocati.Wik tsM-e-ho-dsad Reasons for Component Selection

LW: Components ranked high for susceptibility from current CHECWORKS evaluation and/or identified

as having the highest increases Inflow velocities underEPU conditions - continued

Condensate System

Only one component was identified as having a negative time to Tmin. This was CD3OTE02DS. the downstream side
of a 24x24x20 tee on the condensate, header in the feed pump room. The CHECWORKS prediction for the
downstream side or the-tee has a small negative hrs relative to the remainder of. the components inthe system and
relative to the upstream side .of the same tee. Other tees on the same headerhave been previously inspected and-
show no significant wear. The CHECWORKS model includes UT data up to the 1999 RFO. The inspectioris on this
system performed in 2001, 2004. and 2005 indicate minimal wear.

Components CD3OTE02 and CD30SP04 were inspected in 2004. Additional components downstream of condensate
Flow elements FE-I02-2A and FE-102-2B on inlets to FDW pumps A & B were performed in 2005 with no significant
wear observed. This inspection data will be input to CHECWORKS to better calibrate the model.

Moisture Separator Drains & -eater Drain System

No components identified as having negative limes to Tmin. No components were selected for inspection in 2001.
2002, or 2004 based on high susceptibility. However. operation under HVWC changes dissolved oxygen in the system.
A separate CHIECWORKS evaluation was performed to assess the differences in projected wear rates between
Normnal water chemistry and Hydrogen water chemistry, Selected HD components were inspected in 2002 to obtain.
pre-HWC operation wall thickness data- See Section LD below.

Extraction Steam System

Three components on this system with negative time to code min. wall: The piping is Chrome-oly. ES4ATE01 &
ES4ATE02, 30(nch diameter tees inside the condenser have negative prediction (,342_6Hrs.) for time to 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 inspeiction data vs. actual weat.
Due to exfernal lagging on this piping and the location inside the, condenser, no components are selected for external
UT inspection in 2007 based on high susceptibility.

Note the short section of straight pipe on-line 12"-ES-.1A at the connection to the 36 inch Across around is assumed
to be A106 Gr. B carbon steel is not modeled in CHECWORKS& This componentwas inspected in 2004 by external
• UT and an internal visual inspection from the 36" cross around line was performed in both 2004 and 2005.
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VY Piping FAC Inspection Program PP 702.8 .' 20 _7Refueling:.Outage ---- - . ......
----------- -- inspe ctiq-- and Reasons for Component Selection

LC: Large Bore Components Identified by Industry.EventslExperienee.

Review of FAC related Large Bore Operating Experience .(0E) andor piping failures reported since April 2003

\Date 'V[Plant - rype IDescription & Recommended Actions at. 'N 1.._.
.15,01 •Grand Gulf - Pin Hole Leak in 4 inch 0arbon steel elbow In RHR min flow line- System has.low Use

BWR at VY {<2; of time). Perry also found thinning at elbow per C.Burton at CHUG
meeting.) A review of VY drawings VYI-R,_HR-Part 14 Sht.1i1 and VYI-RHR Part 15
Jih.1!1 show elbows downstream of restriction orifices. Previous VY Inspections
downstream of orifices on HPClJand CS systems found no problems. Keep this OE.

" -. listed for future consideration if simlmar indu eetryevens are identified,
2 r~r y1 1-P 15"_1 eak-n 8 inch Condenser drain header for 3.14 ••ýý-. FW Heater"vents.. Also thinning

CHUG T in Gland Steam Piping inside tihe condenser and the 12" Condenser Drain header from
Meeting .. MS Drain trap lines. The only large bore drain collector al VY is the 8 inch diameter low

• point drain header, line 8'MSD-9. This-line is now part of the AST ALT boundary.
Inspections of selected components on this.line.were performed during RP024 with
recommendations for repeat inspections in 2010 (Section.LB above). Given this line is
part of the ALT Boundary, inspect approx. 2 ft.. long section at condenser wall

•[d •i_ RFO2 P0(2707M.0SD9SP07 at condenser, nozzle 67 (Location Sketch 097)
r670-3 Wolf Creek - OE16181: Leak in Main Feedwater Thermowell. The Thermowell is unusedand was

PW R . sealed with a pipe plug. Once.the integrity of the plug was determined by RT. the main
concern was potential for Internal FME from the degraded Thermowell to affect
downstream control valves. PWR feedwater piping more susceptible to FAG than
BWR piping due.to low DO. Keep this OE listed for future consideration ifsimilar

.. .industry events -are identified.
I9!24i03 i South Texas OEI 7378: Pitting & internal wear found on discharge piping of Condensate PoJishing

Project - System. Pipe is carbon steel, low water temperature (90 to 130F), neutral pH, and
PWR . velocity of 12.2.Ft.Isec Tortuous flow path and control valves, wear may be.

impingement. PWR system Low dissolved oxygen. Equivalent.sstem atVY is
Condensate Demineralizer System which is low temp and screens per NSAC-202L as
not susceptible to FAC based on temoerat're. No Ooft BWR C( ndernnstems.

10)10/03 Browns Ferry 6-04 •CUG Meeting PER: Failure of No.2 Extraction S-eam -beows inside condenser
1 caused collateral damage in No.3,No.4A,& No.58 east bellows. In service for only 2-

V12 cycles. Failure due to welds/weld flaws in bellows. Additional erosion found in the
carbon steel Extraction Steam lines inside the condenser was found during the
unplanned mid-cycle outage for bellows repairs. At VY, the Extraction Steam piping
inside condenser is Cr-Mo. The bellows were replaced in 1995. The System Engineer.

• 3 .o performed t imits d bellows inspections in RF025. No new actions with respect to FACfor this OE. "

1 E17300: Through wall leak on8 inch pipe between-6A feedwater heater and
-BWR condenser. The pipe was chrome-moly. Temporary pipe configuration installed prior to

replacing feedwater heater fol power uprate. Cause of leak was droplet impingement
erosion from use of bypass control valve. No actions required for VY. However, it

"linto " -W~~should be noted that chrome-m.vy ip!2 is not immune to droplet im a" enterosion.]r %h i n4WI 7Ei412! 0E18478: Through-wall leaks in 2A1 6 heater vent lines to the c-ondenser
I lager bore lines assumed given description of backing rings in piping). Apparent cause

attributed to steam jet impingement from wet steam. Equivalent line at VY is common 4inch feedwater heater vent line for No.4 FDW heaters. AT VY this line is included in the

I SSB database since it connects to (2) 2-112" lines. Inspect this line at the condenser
" __ -- - inFO26 in 2007_tinsp eonN07-Sb0fL-

I

.1
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VY Piping FAC Inspection Program PP 7028 - 2007 Refueling. utage. .
- --- Inspection-Location- Worksheet•) NIth-ods'nd Reasons for Component Selection

LC: Large Bore Components Identified by Industry Events/Experience - continued.

fD-aeT Vant -Type l - Desc-ription & Recommendd-ActJons Wat VY _

-PWR

1/24/04 LaSalle 1
BWR

S211 /0 Pe-ac-h 8ci

. i2 BWR

3/1 7/04 -Far7ey2 -

PWR

OE1 7454: Wall thinning found on FDW pump discharge nozzles and extending into
,downstream pipes on all 3 FDW-pumps. Material has high chromium content. PWR
feedwater system chemistry has low DO. therefore more susceptible to Wall loss due
(o single'phase FAG than BWR feedwater piping. At VY all three feedwater pump

I discharge nozzles and downstream piping have multiple inspection data. No further
actions are anticipated from this OE-"
OE1 7100: Pinhole leak and wall thinning in 8" in carbon steel Extraction Steam supply

Iline to Steam Seat Evaporator. Location of wear is downstream of pressure safety
valves. Apparent: Cause of leak & wear is dueto liquid droplet impingement due to

I high fows .frorn failure of pressure safety relief valves. No equivalent configuration at
VY.

OE17199/ 0E18381': Through-walI holes in ex.tractfon steam -piping inside condenser.
Lodation of boles atinlet nozzles to No.2 FDW heaters located in the neck of the
condensers (2'k lowest stage)I All 12 nozzles are CS. with A335-P1I upstream
piping. VY has only the No. 5 FDW heaters in the neck of the condenser, The No. 5
FDW heaters were replaced with Chromo-moly shells and ES piping nozzles. ES
piping Is A335-P1 1 6r equivalent which is FAC resistant. No further actions are
.anticipated from this OE.

-018837: On line leak in 10 inch main steam drain line header to the condenser.
,Hole was located directly below the connection of 1' main steam lead drain. The
header was jepfaced with 1-1/1 Chrome material approx. 5 years before the leak.
Also. R.O.s in steam drains were modified. The cause was attributed to steam

,impingement. Additional information to follow after next RFO. The only large bore
drain collectors at VY are the 8 inch diameter low point drain header, line 8"MSD-9.
and line 3"-MSD-4 near the condenser. Flow is throughsteam traps and LCVs vs. a
continuous flow through a restriction-6rifime. These lines are now part of the AST ALT
boundary. For MSD-9, inspection of the entire bottom of this header under the MSD
lines was performed during RF024 with recommendations for repeat inspections in
201.0. Inspect 8"-NSD-9 at the Condenser in RF026 (2007). ror line 3"MSD-4,
see Small Bore OE in section SC below.

ifo M

'1OE18O59; NameplateStrewsHoles Found Extended Into Flow Nozzle Pipe. 16in.
Sch.60, A106 Gr.C. Evaluated as a flaw and found acceptable- Only a concern if FAC
wear is occurring in the pipe at the location of the namneplale. VY. inspections to date
for FDW and Condensate flow elements show no wear in pipe. No further actions for
this OE.

3127104 Perry -BWR 6/04 CHUG PIER: Through wall leak in a 12- diameter drain header" (Main Steam,
..... Reheat Steam, Extraction Steam, andMisc Drains collector) connecting to the

condenser• The only large bore drain collectors at VY are the 8 inch diameter low point
drain header, line 8"MSD-9, and line 3"61ASD-4 near the condenser. Flow is through

, I steam traps and LCVs vs. a continuous flow through a restriction orifice. These lines
are now part of the AST ALT boundary. For MSD-9, inspection of the entire bottom of
this header under the MSD tines was performed during RF024 with recoi mendations
for repeat inspections in 2010. Inspect 8"-MSD-9 at the Condenser in RF026
(2007). For.(Ina .3_SD•.See _Smal.. Boe_,_OFin s~ection S below._"__

7/054' Ohi021-PWR T2!9462: O2 describes wall thinning in PWR feedwater components. between the
I(Japan) feedwater isolation valves and the steam generators- No leaks. walfthinning was

found.through planned UT inspections. Components will be replaced with the same
materials and additional inspections (increased frequency) will be performed. PWR
feedwater piping miore susceptible to FAC than BWR piping due to low 00. VY

. .,_Pfeedwaterp Components. No wear found to date._ _
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VY Piping FAC Inspection Program PP 708 -' 2007 Refuel8ng Outag_ .ii.. ..
.... Inspection Location Wdrksh ee0MCth.d-iR -o-C omponent Selection

LC: Large Bore Components Identified by Industry Eventr/Experience - continued.

: Date PTant -rTye• Description & Recommended Actions-at VY " .
[ 7/30.*4- I Darlington Unit I NPO Event No.934-040730-1. Leak in -10 inch diameter Sch.60, HP Drains manifold.PHWR Materilis low chrone-moly (2.2511)ally Carbon 'steel. Darlington plans to increase

inspection Scope for HP Drains manifold piping. Cause of leaks attributed to liquid-
impingenioent. [ See V1 7104 Peach Bottom 2 OE and 3/27104 Perry 08 evaluation
of for VY above. Also, note that this OE demonstrates that Cr-Mo P22 material

"hm may not be the ultimate solution if liquid impingement is ocqurring. I
8/94 Mhama 3- OE1936-8OE1-B95: Ruptureo•f Condensate line.downstrea-n of restrictio- orifice..

PWR PWR system highly susceptible to single phase FAC due to low DO. Similar region of
system as 1986 Surry event (5 fatalities). Based on info gathered by
fNPO/CHUGfFACnet the location was omifted from previous inspection s due to

I clerical error once discovered management missed opportunity to inspect and
deferred inspection until 9W04 Too late. Lesson: make sure all highly susceptible
locations get inspected. PWR Condensateifeedwater piping is Mnuch more susceptible
to single phase FAG than BWR with 02 injection. A review of previous inspections DS
of Flow Elements at VY shows: Condensate pipingatand downstream of FE-102-2A
& -2B.was inspected in RFO2.5(200i) and piping at and downstream of FE'-102-2C
was inspected.in RF022(20011!. Also feedwater piping downstream of'FE-6 -11 A was

1 inspected in RF023ý2002). See section LF below for discussion of Flow Elements in
lower temperature Condensate piping.

-81-0 ,0 4  Sequoyah 2 - 0E19074; Leak in Heater Drain Tank Refirculatfon line dohnsteam of the recrc.
PWR nozzle of the automatic recirculation valve. Suspected leakage by Normally Closed

jPVRVav. o iilrc nfiqturation atVY. ~ ___. .-

'612a'4 Pal-o Verde -3- 0DE20386: Through wall leak found on a 10oinch flashing tee cap on the _LP feedwater
PWR heater drains. Problems with inspection of flashing tees In program. Only 14.out of

153 susceptible locations have UT data at Palo Verde 1,2,3. At VY there are 4flashing tees D.S. of LCV-103-23A to -23D on.theMoislure Separator Drain.system 8l.,

VY. These along' with the blind flange .s were replaý:cd with Cr-Mo in,199?2, The only

other flashing tees at VY are located on the FWD pump mm flow lines at the
condenser- These have welded pipe caps. Inspection of alf 3 lines 6"FDW-4, 6"FDW-

39,180 Gatawaba2. Th ese0 Walon wt thenin blind flangesfferen arelase wo t CrW-Mo in 19 T hyresae notl17ýý7 5 and 6-FDW-6• performed in RFO25. No'other actions for this OE.J rd F W69.frm di R 0 5.N thratin-orti Oatw.b 0 : E19350: Wall thinn~ing fountd four difrn areas on FOW-piping. Two areas are not 1

PWR considered specific to Catawba: 1 Area where main feedwater bypass reg valves
reenters the feedwater header and 2) downstream of the main feedwater reg valves.
PWR feedwater system chemistty has tow D. 0. therefore more susceptible to wall
loss Oue to single phase FAG than SWR feedwatier piping. At VY area 1) doses not
exist (bypass lines dump to the condenser). 2).Inspections have been performed.
upstream and downstream of both main feed reg. valves. Inspections downs(ream of
FCV-125 (FD08RO03 & FD03SP02) were performed in RFQ25. Inspections
downstream of FCV-12A planned for RF026 given the increased velocities
tunder EPU. No further actions are anticipated from this OE.

P 24a04 i Palisades 7 OE19494:.Wear found in carbon steel.12" Sch 40, Extraction Steam line downstream
PWR of bleeder trip valve- Wear found through FAC inspections. No through wall leak. This

COE identifies potential for FAC damage in ES piping and problems with partial line
(selected component) replacements. ES pipingat VY is low alloy A335-P-1 1 Cr.mo

• " • •pi.nncwh~d is FAC resistant: No further a___ctions for this OE •.
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•'V.Piping FAC Inspection Program PP 7028 -. 200T ReJueing..Outage ...... .-- .. -

uispection-oatl~WC~t~k~;hee-fh Methods and Reasons for Component Selectio n

LC: Large Bore Components Identified by Industry Events/Experience - continued.

["Date • •Plant- Tye1 De-scription & Recom'ended Actions at VY

1011 V!04

11/3,/04
(Note
Ftlu.w-upo
present.
at Was5
.CHUG
27ee0ng]

2(17/0 5

2/26/05.

5/2 3105

Prairie Island OE19365: Pipe Failure Internal to the Main Condenser Found During Outage
1- PWR .I Inspection. Failure in 14x8reducng elbow and wall thinning iriS inch pipe on line

connecting heater drain tank to condenser. Failure discovered during routine
condenser Inspections before tube dam age had occurred. VY performs internal
condenser walkdowns each RFO with additional inspections during equipment
maintenance. At VY piping jattached to the condenser either has impingement plates to
protect the tubes or spargers internal to the cohdenserto disburse flow. Extraction
steam piping inside, the condenser is Cr-Mo. Material. Visual inspection of the.
condenser stream space "Ill be perform ed by System Engineering. No new.

• . ':.ins._spections wAil b~eperfornied under the FAG. Pro..ram for.this OE,

DkuLane Arnold OElg?01":Wall thinning downstream of Torus Cooling Test Returtn HeaderIsolation
• -BWR " Valve. Apparent causewas cavitation erosion due to throttling in valve during HPCI &

RClC testing. At VY. the equivalent valves are V10O-34A & 341. The degree of
cavitation present is dependent of the system design an'd may vary from plant to plant.

* Previous UT inspections al.VY were performed on valve bodies and downstream
reducers in early 90s. No significant wear was found. Consider inspection of
downstream p. RFO27 if additional OE warrants it,

Clinton OE20246 and CHUG PER 1/06: Through Wall leaks found in 127. 20", and 30W
BWR Extraction Steam Piping inside-the condenser. These lines were. not in the FAG

program according to the Heat Balance they carry superheated steam. Equivalent
Tjping at VY is ltithe Cprogam and is Cr-Mo, A335 PI 1

Calvert Cliffs -OE20127- Through wall teak in 6 inch steam ventheader from MSR drain tank to hot
1 reheat header. Location of leak was at the end of elbow which had a backing ring. Leak
- PWR (location was at the backing ring. At VY. there are no backing rings in piping systems

__"Icontainin im• stearm/water. Also- there-are No MSRs at VY.
-Vogtle Unit 2 OE2-079l3 Extraction Steam expansion bellows failure insidecondlenser caused collateral

-PWR damage lo.feedwater heater shroud and condenser tubes. Not FAC. No further actions require
for this OF.

TEPCO Wall thinning downstream of a restriction orfice in the CHD pump supply fine from Condensate
Fukuslirma System. Pipe Si.e I OOA (approx. 4.5 inch 0.0.)_ Ldcation is DS of Control valve and restriction
Oani-1 (2F-1 o~rifice on supply lihe to CRD pumps from the condensate system. VY has a similar

configuration but without the Restriction Orifice. This line screens out of the VY FAC
Susceptibillity Eyaluatiorn based on low temperature. Com~parison "with MY;

1. Condensate supply is upstream of tlie oxygen injection point. same at VY.
2. MOV iN a globe valve the same as pipe. The valve is ouperated at 8% open to Control

with a restriction orifice just downstream of thle valve. VY has a smmaller size control valve
than the main line, A 1-1/2. control valve (LCV-102-1 A-3) with expanders from 1-1i2- to 2-

S 1.f2 then to the 4' diameter line with no restriction orifice.
3. Supply-line is downstream.of low pressure condensale pump. At VY supply is directly from

hotwell. This results in a hN-her DP across the. MOV & RO at TEPCO than across the LCV
.atVY. TEP-O has higher potential for cavitation and/or fashinq due to the higher DP.*

At VY, LIT measurements on the valve body Werte performed 1992. but no measurements on the

6/05

CHUG
Meeting

1*
downstream piping. TEPCO root cause was FAC with cavitation contributino at the.RO. Given

:there is no RO at VY and the LCV Ls operated at 60%.open: The potential for a similar situation
at VY is significantly less. Scope out possible inspection locations on piping down streamr

L of LCV- 02AiA-3 during RFO26 In 2007.
6/05 Wolf Creek - Eroded elbow found in 12 Inchl LP feedwater heater drain line. inside condenser. Erosion was
CHUG PWR external to pipe from main steam dump to condenser. No equivalent piping at VY. At VY only

Meeting I the No:5 FDW Him. are in the neck of the condenser. Heater drain piping is external to the
condepnser. The extraction steam piping inside the condenser has external lagging forPER and theidetheconenercas..tena l

--...r ..... ...- ___ ...... _I
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VYPiping FAC Inspectiron Program PP 7028 - 2007RefuelingQutage.....-..
.... -........ - ........ I tibri Lb&atiofit Wdkshees F Methods and Reasons for Component Selection

LC: Large Bore Components Identified by Industry EventstExperience -;continued

I-Pate Plant_' ype _Descriptin & Recommended Actions at VY
.6/05 tHatch Units 1 Pinhole leaks in 3 irnch fine between Steam Packing Exhauster Drain Tank and
CHUG' and 2 -.BWR Condenser in both units. The leak locations were at the first elbow downstream of the
Meeting tank level control valves. The eQuivalent piping at VY is 6"C-44 at condenser nozzle

53. This lino screons out of tihe VY FAC.Susceptibility Evaluation based on luw temporatur•.
"VY has two LCVs. in parallel vs- the single valve on each ot-he Hatch units.. Given that

a leak in this line would affect condenser vacuum and challenge plant
I I availability. inspectlocations downstream of valves LCV-102-8-t and LCV-1Q2-8-
I 2 in RFOS26(2007)
F To/5 s abiaway.- OE 19965: Failure of the carbon steel body section of an internal pipe flow element
I . PWR manufactured by Badger Meter blocked flow in a Heater Drain tank Pump discharge

line. A separate evaluation of this OE was performed for VY. 3 Flow elements in. theF Condensate System; FE-102-2A to -2C have been identified as the same construction..
UT inspections of piping US, the pipe at the flow element, and DS of each of the flow
elements shows no wear is occurring. This is not a pressure boundary issue. An ER
will be generated to develop the best scheme for inspection and evaluation of'

_the internalportions of the p~pe flow elements.
-,/23105 -."Palo Verdi 1.106 CHUG PER: Leak on 8"x 12" expander downstream of level control valve on MSR

Unit I I Drain tank to Heater Dtain. tank. No MSR or heater drain tank at VY. This is high
. PWR [pressure piping] The closest components would be the Moisture Separator Drain

Piping down stream of LCV-103-24A to 240. This piping is A335 P-22 material: Other
components would be piping downstream of Heater Drain System LCV-1O3-1A-1/11B-1,
LCV-103-2A-1 12B-1, and LCV-103-3A-1i3B-1. Piping downstream of these-valves is

iBWE- Ieither chrome moln or stainfess steel. No new actions with respect to FAC for this OE.F t5-5105 Dresden 3 - .0E211421QiE21 96-0Loss of Main Condenser vacuum due to air in leakage and a6150 Drse OE . . .t

BWR degraded SJAE train. Age related degradation of the 2'• stage steam jets at Dresden.
VY replaced the S.JAE no~zles in 1993 (JO 92-0140). However: US & DS piping Is
original. ER 06-1190 was written to evaluate SJAE replacement including the

i need for additional FAC Inspections of the piping- With respect to the vent line.
" J internal to the condenser at Dresden which experienced external wear due to steamS. eirosion, the equivalent section of piping at VY is stainless steel. The need to establish.

./0 Hatc Unit PMs for AE lines in the conden-se will be addressed in-the response to ER00-I 190.
gi2i th UnitW I 0E21591:. Through wall leak in a Fisher control valve body. MSR RSheeter 2 stage

-BWR IHigh Level Dump. Hole in the 1 inch thick valve body was attributed to. leakage past
the seat. The valve-had been modified for power uprate. The trim was changed to
avoid installing a larger actuator on the valve. This.OE was forwarded tothe Systems/.
TPM Engineer. The TPM system will be used to identify leakage by normally.
closed valves to the condenser.. The monthly TPM report will be monitored by
the FAC program Engineer.

1 •6 S urry--PW-R Hidde-n spool pieoe discovered. Plant replacement practices in two separate local
CHUG! material replacements (Cr-Mo) on a 6 inch-line at the upstream elbow and the
Meeting • downstream elbow resulted in a carbon steel spool piece remaining in the line. This

situation highlights importance of configuration control, potential hazards of
IK oartial replacement strategy, and the need for allopy sjw i.

e t -usquehanna Through wall darage found in 3" and 4' diameter FW heater vent piping and
CHUG Unit 2 -. BWR associated condenser nozzles during pipe replacement activities. Caused increased

I Meeting I condenser in-leakage. Heater Vent Piping at VY is monitored for FAC in Small Bore
Lm... ".f r.J
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VY Piping FAC Inspection Program PP 7028 - 2007 Refueling 0Outage -..-..

Inspection Locatin Mk)i6stI -Met-ods and Reasons for Component* Sel ection

LD: Large Bore Components Selected to Calibrate CHECWORKS

The CHECWORKS wear rate calculations have been upgraded to include the 96. 98. & 99 REO inspection data. The
2001 and 2002 inspection data has been loaded however wear rate analyses have not been completed at this time.r

Condensate:

in 2001 components on the higher temperature end of the Condensate SysteM were inspected to calibrate the
CHEOWORKS models. The inspection dala indicate minimal wear and should reinforce the assessment of low wear
in the Condensate System. Additional inspections were performed on lines CD-3D. CD-31 and CD-32 in 2004 and
2005. There is no inspection data on line 20"-C-28 between the*e r-4-18 and E-3-1a feedwatel heaters for
CHECWORKS calibration. Given the increase in operating temperature & flows for EPU, inspect components
CD28ELD4 &.CD28SPO3US in RF026 (2007).

Heater Drains6lMoisture Separator Drains:

Prior to the 2002 RFO there was limited inspection data for. the Heater Drain system- The current CHECWVORKS
models (Pass 1 and some Pass 2) indicate low wear-rates. During 2002 a number of new inspections were.
performed on the carbon steel piping upstream of the level control valves (LCV) to obtain a baseline prior to-operation
on hydrogen water chemistry. The 2002 inspection data indicate significant margin for future wearin t•he components
inspected.

Piping downstream of the level control valves (LCV) for the feedwater heaters is FAC resistant material. except for
inlet to No.5 Feedwater heaters. The carbon steel piping downstream of the normal Dlow LCV-48-1 will be Inspected
in RF126.. Additional components on .ines.which do not already have inspection data will be •nspected in RFO26.
(2007) are listed below.

Inspecllin - omporewnt . Loc. Loc.ation Previous Reasoils / Comrneits/ Notes
._ _ ID Sketch __Inspe _to _s "_

2007-27.. HDIAEtO0 043 T.B. Htr.- Bay Elev. 235. NO Cheowovks Calibration. 1WC, und iHncreased flow
2007-28 HD1ASPO8 .043 " NO and temperature.effects form EPU

2007-29 HD3BTEOI 051. T.B. Hit. Bay Elev. 239. NO Clhucworks Calibration, HWC. arid Incrased flow
20(,7-30 7RHD3BEL02 031 NO and temperature effecis foinl EPIJ

2007-31 HD3BSP05US 051 . NO.

2007-32 HDSATE01 045 •T.B. HMr. Bay Elev 2t.q.. NO Checworks Calibration. HWC. and ivtcreased flow
2007-33 HO6ASP06 " 045 NO aand temperature effects form EPU

2007-31 HD3BSP05US 045 " NO

2007-32 H025RP02 053 T.B. Htr. Bay" le. 253 NO Chec.wors Calibration. HWC, and increbsed flow
2007-33 HDSASPP02 053 Inlet to ES:l -R NO and temper;Rture effects foorfx EPU

2007-34 HD12TEO1 057- TB. Hlr. Baj Ese;. 229. NO Checworks Calibration. 'HWC. and increased flow
2007-35 HD12SPOI 057 MS-I-lA dratn NO aind temperature effects tor1 EPU

2007-a6 HD12C:LO6 058 T B. Hit. Bay Eiev. 230. 198& Cherovrks' Calibration. HWVC. and increased flow"
2007-27 HD12SPO7US 058 MS-1-1B drain 1089 and. lemperatire effects form rfPU

Main Steam and Feedwater:

None for RFO26.

Page 12 of25

NECO17899



VY Plping.FAC Inspection Program PP 7028 - 2007 RefuelingsLOutage. -.-- - -.

......... Inspaction-Locatioif Works•t•.ot Methods and fleasons for Component Selection

LE: Large Bore Components subjected to off normal flow conditions identified by turbine performance
monitoring system (Systems Engineering Group).

The Systems Engineering Production Variance Report for January 1 to January 31, 2006 lists 3 of the 10 normally
closed Turbine Sypass Valves as suspected. of having seat leakage. ElevAted.tailpipe temperatures (Approx. 250F
vs. Approx 200F) have been recorded on valves 1, 6, & 7. (See Attached Plot) The tailpipes are 10 inc* h diameter
carbon steel lines connecting directly to the condenser. Each line ends inside the condenser at multi-stage restriction
orifice supplied by GE. This indicates that any pressure drop in these lines should occur inside the condenser. The
steamn temp at the bypass valve is approx 540F. The 250F temp measured on-the three suspected leaking lines is .
approx- 50 F above the lines considered as not leaking. Any water condensing out of the steam should occur in the
restriction orifices inside the condenser. Consider inspections on these lines only if.temperatures continue to
increase.

Since startup from 2005 (RF025), only one small bore valve and no steam traps have been identified (to date) using

the Turbine Performance Monitoring (TPM} system. The small bore valve is LCV-101-S3B this is addressed in Section
SD below. Piping Downstream of this valve, 2tES-9B is Cr--Mo steel and is resistant to FAC. However. if new data
indicates leaking valves then additions to the outage scope may be required.

[F: Engineering Judgment I Other

Nine ASME Section X1 Class 1 Category 8-J welds are to be inspected by the FAC program per Code Case N-560 in
lieu of a Section XI volumetric weld inspection. The VY IS3 Program Interval 4 schedule for inspection of these welds
is as follows:

Refueling OuLtag!e Sectio~n Xl Description - FFA--- C-Progrýam Componarentis 1
. fSI Program Weld

Spring 2004. FW19-IF383 upstream pipe to tee "A" Feedwater on Sketch 010
(RF024) FW tI-F3C. tee to reducer. FDO19TE•O

J Interval 4 FWIQg-F4 reducer to pipe FDIgRDI .
Period 1, FW21-F1 I tee to pipe FDIOSPO4 .
Outage 11 I / FD21SPO1S" I.
Fall 2011 (RF029) FW18-SA pstream pipe to tee "B' Feedwater on Sketch 016

Interval4 FW20-3A tee to reducer FD18TEO1 .
Period 3, FW20-F1 reducer to pipe FD2ORD01
Outage 6. FW20-FI F horizontal pipe to pipe FD2oSPOI

L , FW18-F4 tee.toep•pe FD18SP04

.Extended Power Uprate (EPU)

Feedwater system":

EPU evaluation for Feedwater System: The primary focus of work to date (for PUSAR and RAIs ) was on velocity
changes given only slight increases in temps and no chemistry changes. With all 3 F.DW pumps running the 16 inch

A1 diameter lines to the 24 inch FDW header have approx. 1i .2(2i3> = 0.801 20% reduction in velocity. Velocities In the
remainder of the .system increase.approx. 20%. The highest velocities are at the 10 inch reducers upstream and
downstream of the FDW REG valves. The expander and downstream, piping have multiple inspection data withSF007RD03!FD07SP03 last inspected in 2001 and.FDO8RD031FD08SPO2 last inspected in 2005. Both of those
segments should be re- inspected after some time of operation at EPU flows. Assuming EPU starting early in

2006, inspect components FD07RD03 and FD07SP03 In 2007 for a post EPU measurement.

Continued
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. ...... -.. VYP.i.FAC.nspectinProgramPP7028 - 2607 RefuelingOutage
Inspection Location Worksheets I Methods and Reasons for Component Selection

LF, Engineering Judgment / Other-continued

Condensate System:

Given the.8,"04 Mihama event: consider additional components in the condensate system for Inspection:
downstream of flow orifices & venturies:

FE-102-4 and downstream pipe on 24"C-8 venturi type ITB condensate p0m1p room overhead) Gi;ven
low operating temperatures and upstream of oxygen injection point, scope out and evaluate fer
inspection in RFO27 In 2008

FjE-s2-1A tO FE-52-1E on Condensate De-mineralizer System ( Restriction Orifices). Given low
operating temperatures and Upstream of oxygen injection point, scope out and evaluate for
inspection In RF027 in 2008

FE•102-7 and downstream pipe on 14"C•21 venturi type TB Heater Bay El 237.5 Given low operating
temperatures and used for start-up, scope out and evaluate for inspection in RF027 in 2008 I

Extraction Steam

All Extraction Steam piping is A335-Pl 1, a 1-V"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 inspections of this stub piece were
performed with the cross around inspection in RF024 and RF025. Also an external UT inspection of ESlASP0
was performed in RF024.

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 Fall 2005 RFO.

Note: the internal baffle plate in Condenser B for the AOG train tank return line to the condenser was to be replaced
in R.FO 25 (ER 04-1454/ ER 05-232 tER 05-0274)- Erosion on baffle plate is from condenser side (not piping side).
This work was deferred from.RF025. ,See W.O. 04.1462.

Internal visual inspection of LGV-1 03-3A-2 durii~g RFO 24 indicated some type of casting flaw. The System Engineer
suspects possible leaking by the normally closed valve. The downstream piping was last inspected in 1990.. The line
typically has no flow- Re-evaluate using the Thermal Performance Monitoring System. Data and consider inspection
of downstream piping in RFO27.

A.through wall leak in the steam seal header supply line IsH4 was discovered on 9,"24104 (CR-VTY72004-02985). A
temporary leak enclosure was Installed and a planned permanent repair was scheduled for RF025. The leaks are on
the bottom of un-ihsulated piping upstream of the gland. seal. Field inspection of the leak location shows that the
piping at the leak sloping down to the gland seal. not sloping up to the seal a shown on the design drawings. UT data
on the top of the piping near the leak shows full.wall thickness. At this time: the exact mechanism which cauJsed the
leak is notknown. Additional inspections to determine the extent of condition on the 3 other gland seal steam supply
lines are were recom mended. Inspection of the 90 degree elbow and approx. 2 ft.-of downstream piping on
'lines ISS8H3,. 1SSH4, iSSH5, and 1SSH6 was planned for RFO 25. Also based on industry OE and similar
piping geometry, inspection of 2 of the SPE lines ISPE3 and ISPE5 was planned for RFO 25. These
inspections were deleted from the.RF026 scope due to higher priority LP turbine work. (References 9 & 10).
Perform these inspections in RFO26. See Section L14 below.
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..... Piping.fAC Inspection Program PP 7028 2007 Refueling Outage
Inspection Location Worksheets / Methods and Reasons for Component Selection

Small Bore Pinincg

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 FDWheater vents to the condenser orn the No. 3 heatersewere inspected in 2002. The
continuous vents. on the No. 4 beater 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 heater shells, a complete inspection of the remainder or the No. 4- heater vent
piping can be deferred, The existng small bore date base and the piping susceptibility analysis is under revision. No
additional components from. Revision I of the data base will be inspected.

SB: Components selected from measured or apparent Wear found in previous inspection results.
Small Bore PointNo. 20: 2-112" MSD-6.@ connection to condenser A at Nozzle 33 (Inspection No. 96-SB0 identified

a low reading at weld on stub to condenser). Upstream valves are normally closed. TPM system does not indicate
any abnormal flow. Inspect this piping in RFO 26

SC: Components.idontified by industry eventstexperience via the Nuclear Noltwork or through the EPRI
CHUG.

Date [~~t-Type IDescription & Recommended Actions at VY
4129/99 IDarlington 1 Severed line at steam trap discharge pipe at threaded connection. Equivalent to

PHWR H-S system at VY. (NPO Event 931-990429-1) Threaded connections typically

on condensate* side of HHS piping. Lower energy/consequence of leak. Include
"'HS piping in FAC Susceptibility Review, and in the Small Bore Database.

I Include ranking and consequences of failure,
9/1,01 PecIBto (From 1114.102 CHUG Meeting), leak oni 1-inch Schi. 80 line from Off Gas Re-

. 3 -BWR combiner pre-heater drainiline to condenser. An additional review of AOG steam
supply system was performed and incorporated into the FAC Susceptibility Review.;

• . . __ - Update small bore database to includo ranking and consequences of failure.
k-115/1-• 2--7 Hatchl/2 -DWR -•Condenser ih leakage due to through wall erosion (external) of 1-112 inch' slop" .

CHUG Mtg. drains lines inside the condenser. Lines in each unit were cut and capped, .similar
events at Byron Unit. 1 (QE 12609) and Columbia (OE121 45). Limerick & Dreden.

.' VY slop drain lines inside condenser were walked down during RF024 and
RF025. Some external:erosion -on piping and supports was found.' Slop Drain

. Issue. Coordinate with Systems Engineer
44'2103 Peach Bottorm OE1 6287: Steam leak found on3x2" elbow on RFP Turbine sealing steam

3 BWR system small bore piping. Leak was on piping susceptible to FAC but was not
included in the scope of the FAC Program. This occurred as the piping was part of
a vendor supplied skid and was not reflected on the drawings used for the FAC

11 I program. The VY FAC Susceptibility Evaluation has been updated to incklde all
known vendor supplied pipi VY-RPT-05-00012, Rev.0.)-

10/31/03 Clinton -BWR OE17412 IOE18478: Through-wallileaks in 2A18 heater vent linesto the
condenser (larger bore -lines assumed given description of baecking rings in piping).
Apparent cause attributed to steam jet impingement from wet steam. Equivalent
line at. VY is common 4 inch feedwater healer vent line for No.4 FDW heaters. This
line is included in the SSB database since it connects.to (2) 2-1f2 lines. Inspection

!. yj._.r•,oy will be determined in the__maJI bore rankinn__l podzation_
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VY Piping FAC Inspe.•ion Proramr_PP 70.28 - 2..Refue-ing-Outage - -........ -

.......... -pe--lonLca-ion"Worksheets I Methods and Reasons for Component Selection

SO: Components identified by industry avents/experience via the Nuclear Network or through the EPRI

CHUG. - continued

[s2nt-Type Description &-Recommended Actions at VY
11"7/2003 I Limerick' 1, . • ~ [ 17 E Through wall leak in 1 inch drain line back to condenser off ES piping at

i BWR the connection to the large bore line. Normally no flow in line due to N.C. valve.
Piping downstream of valves to condenser on all 3 lines was scheduled for
replacement- Location US of valve was thought.not to be susceptible.

I ES piping at VY is FAC resistant A335-Pi. Lesson from this event is that any* carbon steel line in a wet steam system is susceptible & should be.monitored.F-Also full line.replacement insures all susceptibfping is rpepaced.
1.16104 Clinton -- BWR 0E157654: Potential trend for adverse equipment condition downstream of orifices.

* I {Ref. Previous experience a Clinton with CRD pump in flow ROs) Inspected
CRD pump. min flow orifices also piping DS of RO-64-2 in RF025. Additionat
inspections will be performed if further OE is obtained. "

S12"060104 V.C. Summer - O.E19798/OE20075: Com plete failure of a 1 inch ES line at the location of a

PWR previously installed Fermanite clamp repair. Previous leak.at weld installed in May
2004. See presentation at January 2005 CHUG meeting. (They did not do UT on
the pipe to assure structural integrity prior to installing the clamp.) Problems. with
• leaving CS in system DS of material.replaoements. Review of previous
replacements at VY has Identified 2 locations at the condenser with similar
conftgiration, Planned.Inspections Nos. 07-SB04 and 07-SB05.

23/04 Columbia. -6/04 CHUG Meeting PER: Through wall leak in 2' CS A106 Gr.B section of Mis c
* - BWR drain line from bleed steam trap station to collection header. Location of leak is

just upstream of where discharge piping enters the into the collection header..
Piping upstream of location is stainless steel. At VY MSD piping downstream of

ST-60A to 60D. and LCV-101 -38A to .38D connectig9 to 8-'MSD-9 is carbon steel
and is included in the Srmall bore Piping Database. Most locations- have already

Lbeen inspected. No further actions for this EE,
2,170 Peach Bottom I 186 On line.leak in 10 inch main steam drain line header to the condenser.
2 MWR. 0Hole wa4s.located directly below the connection of I main steam lead drain. The

header was replaced.wth 1-114 Chrome material approx. 5 years before the leak.
'Aso..ROs in steam drains were modified. The cause was attributed 'to steam
impingemnent. Additional information to follow after next RFO. The only large bore
drain collectoi at VY is the 8 inch diameter low point drain header, line 8'MSD-9.
"Flow is through steam traps. and LCVs vs. a continuous flow through arestriction
orifice. This line is now par of the AST ALT boundary. Inspections of the entire

I J bottom of this header were performed during RFO24 with recommendations for
repeat .inspections in 2010. Also similar SSB configuration on 3"-MSD-4 near
condenser. Inspect 3"'MSD4 from the two 2steam-trap drains connections

-to.the condenser,
ý3//04A CaveT Cifs- I E18730: Though wall le~aks in MSR drain piping at socket welded elbow fittings.

UnitPiping was replaced with Cr-Mo in the early 1990s. Cause attributed .to liquid

impingement. Plant is consideringchanging piping to eliminate SW elbows by
using pipe bends. TO date at VY: no leaks have been found on Or-Mo piping

, replacements. No New action requiredfor this QE. .

5'9' Su-suehanna '--1/05 CHUG Meeting PER: Through wall leak in V- Main Steam Bypass line drip leg
Unit 2 - BWR drain to the condenser. The leak was. at coupling joint at the condenser. The

. " piping was replaced with P-22 in 1992. However, the coupling was not replaced at
I 1 the condenser nozzJe. A similar situation exists at VY for replacement of 2'MSD-

. 406 ($.team Leads Drains) at the condenser. Inspect the CS and P11 piping
nextto 5the condenser in RF026 (Small Bore.Insp. 07-SB04 at condenser
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• _ip. ng.-FA.C_.lnspection-Program -.PP--7028-: - -. 2007 Refueling Outage ~ * .
Inspection Location Worksheets I Methods and Reasons for Component Selection

SC: Components identifled by industry events/experlence via the Nuclear Network or through the EPRI
CHUG. - continued

I ale Plant - Type* eripti ommendedctornsat W;. " -

[ 7!4104

.U. 12/804

C~HUG

Meeting
PER

Hope Creek 1/05 CHUG Kleeiing PER: Through wall leak in 2 turbine bleed steam drain fro HP
- BWR extraction. Piping and coupling was 2-1V4% Cr-Mo. Leak attributed to abnormal fit-

up into the coupling. Inslallation quality issue not FAC wear. No further actions for__4 ~ this OE. 
7

Confrentes 11'05 CHUG Meeting PER: Leak in 1-1V2" P-22.pipe bend on a tUrbine diven
(Spain) (feedwater) pump drain line in the Main & Re-Heated Steam System immediately
- BWR downstream of an orrfice. The only steam turbine driven pumps at VY are the HPCI

S .- and RCI pum These p_.ps have low usage. No further actions for this OE.
TEPCO 15CHUG Meetin-PER: Throhwall6leak in -drain dine fr"m steam turbine
Fukushimal-4 driven feedwater pump steam supply line. The drain line runs to the oonde.nser.
- BWR Theonly steam turbine driven pumps at VY are the HPCI and RCIC pumps These

. .* - pumLpshave low usage. No further actions for thisOF . -

River Bend " Through.wall leak at condenser nozzle on the 2-1.2" emergency high level drain
1BWR linefrom the steam seal evaporator drain) receiver lank to the condenser. Sections

* of this line are stainless steel, butthe.condenser nozzle is carbon steel. The
apparent cause Is using this high level drain line for normal level control increased
wear in the CS nozzle. The equivalent piping: at line at VY is. 3" and 6 C-44
downrstream of valves LCV-102-8-1 and LCVA102-8-2 to condenser nozzle 63-
Given that a leak in this line would affect condenser vacuum and challenge.
plant availability, inspect locations downstream of Valves LCV-102-8-1 and
LCV-102-8-2 in RFO2_ (2007)'.

D.C_ Cook I "O0E201656: Leak.in Middle Heater Drain Purm Emergency Leak-offLine assumed to
- PWR. have no flow When the pump was not running. Geometry different from.North and

South Heater Drain Pumps. However flow, was in the 1 inch line when the pumps
were not runniing. Incorrect assumption in the FAC SSE. Assumption that pump
was not in service and no flows in line. No addfitonal inspections as a result of
this O01. However, one of the DC Cook Corrective Actions should be
performed at VY: "Assumptions used in the SSE will be re-validated to
confirm they are stiltlaccurate".. Generate. PCRS/WT or ER to have reviews
performed by Systems Engineers and OPS

ý' EPCOý -• 6!05 CH-UG Meeting Presentation and follow up at 1/06 CHUG Meeting PER**
Kashiwazaki Through wall lIeak at MS Leads LoW Point Drains connecting to the condenser.
Kariwa (K-1) - Pipe 50A (approx. 2 inch dia.) Pipe material is Cr-Mo. Steel. Leak location is
SWR approx. 9 metiers downstream of orifice Jn pipe on extrados of exlt from a 90

degree SW, TEPCO root cause is two-phase flow incorporating droplet induced

erosion. VY has similar geometry. Piping at .VY was 'originally carbon steel and was "
*. I replaced with Cr-Mo in. 1998. TEPCO piping has a more tortuous path to.the

T/21/os.

.1

2I4

condenser (tee and 8 SW elbows) while VY only has the SW tee. "'TEPCO plans
to replace the line and move the RO into the condenser. Consider inspection of
Cr-Mo Piping immediately DS of the SW tee in either 200B or 2010 due to

I expected increase in drain flows at EIPU conditions. CS stub piece at the
I'.Condenser and u tream Cr-Minwill be insp__ctei O•6__j_•q07).

31/5 Je2- j E_20163 : Though-wall leak in a 2 inch carbon steel vent fine on the MSR heating
PRsteam vent line Caused by FAG when flashing occurred upstream of RO (design

location). No MS Rs or equivalent locations at VY. At VY the only Restriction
M uIre Orifices are in the FDW Heater Vent System Gontinuous vent lines. These are

alreadyin the_ the ofCl 2 roqram.-
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VY Piping FAC Inspection Program PP.028-. 20PPZ.Refuolingfutag -. .-.
........- tio-Locato-nWo's-heets--Methods and Reasons foe Component qelection

SC: Components identified by industry eventslexperience via the NuclearNetwork or through the EPRI
CHUG. - continued

Date 3-P-nt- Tvve Description &Recommended Actions at.VY ]
6/05 & 1i
CHUG
Meetings

6/06

CHUG
Meeting
PER

8r!17105

CHUG PE
V06

8/24/05

Presented
at 1/16
CHUG
Meeting.

06 Peach Bottom I Through wall leak in RCIC Steam Supply Drain tine to condenser. Locattion o C-S-
Unit 3 -SWR section of line (running through the off fas pipe tunnel) which was not replaced with

Cr Mo P-1I material. The remainderof the line Was previously replaced with P1 I
I Event stressesimportance of complete line replacements. A review of VYs

c Combined HPCIJRCIC drains as shown on Drawing VYI-HPCI RCIC Drain Rev.1sand page 15 of JO file 89-0060 shows.a carbon steel stub piece at the condenser

was left in the line.. Inspect the.CS and P11.piping next to the condenser in

Given expected increases in flow from EPLJ. oiping DS of ST-60-3 will-be inspected.
in RF026_ (Spall Bore Inspection 07-S02).

Hope Creek - Through wall leak in 1 -. /12" line from Steam SeaL Evaporator Drain Tank to 93
8WR FDOW IHtr. Temporary welded clamshell used for repai', Plant documentation

indicated line was Cr-Mo P11 materiaL Lab analysis of metal filings indicates piping
I Was carbon steel* No equivalent line at VY olwever, note the installed material i

documentation issue. .-.
LaSalle Unit I "Throgh wall leak in RCICSteam Supply Pot Drain line to main con-enser. Leak on

sitaight section of pipe 11 ft D.S. of SW elbpw..Major portion of line was replaced
with Cr-Mo P-22 material. However this section ,unntng through a wall penetration
was not replaced by field. Plant documentation Indicated that the line was
completely replaced. Event stresses importance of complete line replacements.
Similar situation to peach Bottom leak presented at 6/05 CHUG meeting. A review
of VYs combined HPCIIRCIC drains, as shown on Drawing VYI-HPCI/RCIC Drain
Rev.1 and page 15 of JO file 89-00.60 shows a carbon steel stub piece at the
condenser was left in the line. Inspect the CS and Pil piping next to the
condenser in RF026 (Small Bore inspectiohn 07-SB05 at condenser Nozzle 56)
Also, a similar situation exists at the previous replacement of 2"MSD--406 (Steam
Leads Drains) at the'condenser. Inspect.the CS and P11 piping next to the

- condianser~in RFO26 (Small Bore Inspectioin D[7ý.S!34 at condenser Nozzle 3ý
Waterforad 3 0E21577: Pinhole leak in carbon steel drain line from Main Steam drip pot. Un
-PWR isolable from the steam generfator. Cause attributed to external corrosion, NOT

FAC, Waterford has no turbine budding and the MS drain piping is exposed to the
" weather. All steam process piping at VY is indoors. External corrosion is not a

.. , - , 'E0 fcr1concern. _ _ ~- - --

9/14,05

77 et
Vt IWU3 yiuri U[ifi I flUJufn wait leaK in No.t i nignestj HIP ruvv Heater vent line to conoenser. 2
(1/06 CHl-G -PWR schedule 80 line. Previous RT on elbows niear FDW Heaters did not identify FAC
Meeting b wear. Location of wear in lines was toward the condenser. At VY all HP FDW Htr.
PER) replaced with Cr-Mo in RF024. No further actions for this OE.43f5 Co-ope-r -- BW-R OE21586: Fatigue failure of. 1-1/4' turbine slop drain piping inside condenser.
1'06 CHUG { Caused loss of condenser vacuum and manual scram. I.nes were previously

I Meeting replaced in January 2005 due to external erosion from the steam space. Inadequate
i [pipe supports and recent change out of LP turbines attributed as causes. RFO25

inspection at VY inlicates piping has-supports and some external surface wear is
occurring. Markings on fittings indicate P-11I material is installed- This indicates.

I . previous replacements at VY. Keep OE listed for future reference (Also reference:
IE20044-Calvert Cliffs- 105, OE20032-Pallsades-1105, OE201 12-Oconee-1 105,I OE19961-Turkey Point-I 2/04, eEl 3108-St. Lucie-9101, OE 12609-Byron-3/01, and

-- - - . E12601-Hatch-10100.) h
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- - -ICY iping FAG; Inspection Program. PP 7028 - 2007 Refueling Outage
Inspection Location Worksheets (Methods and Reasons for Component Selection

SC: Components identified by industry eventslexperlence via the Nuclear Networkior through the EPRI
CHUG. - continued

F •eP lanT -Tye T Descriplion & Recommended Actions at VY . . .

19/25 Ni' NiMile Pti.l - Through all leak in 1 GE suppled lurbine Bypass Valve 2" stage leakoff line'

CHUI PER BWR 2SLBPV line to ode se . Leak location at bend In 1' line off BEPVq Similar layout to2MD4
106 Vy has replaced the entire t SLBPV inepwith Cr-Mo in RF025. Previous FA

I j inspections on commnon 2-1/2' header to SSH line. No Inspections in I'lines.

ISchedule Inspection of most probable BPV leakoef linese ftto 10) based on ranking
nd co nsequences of failure indsmae .Norl Database. ..

11'1 Sf05. Pach Baot to.m Through wall lIeW in V sch6dule 160 Main Steam Leads drin d-ownstream oforifice.
CHUG PER 3 -. BWR to condenser. Leak repair clap installed. Equivalent piping at VY 2rMSD-406

1106 ISteam Leads Drains replaced with Cr-Mo steel except for piping stub at condenser.
Inspeýct the CS and P11I piping next to the condenser In RF026 (Smnall Bore
I nspection 07-SBO4 at condenser.Nozzle, 35)-

P177 i__'FSusquehanna Through wall, leak in 2X fabricated couplHing in Steamr Seal Evaporator Drainat
CHUG PER Unit 1 - BWR Feedwater Nozzle (SSE drains to #2,.FW Htir). Attached piping wa's replaced with1,06 - .... • Cr-Mo. However, nozzle fitting was never replaced; No equivalent line at VY.

Y'-M CHUG fDiablo Canyon Trough wall leak in 2 inch MSR LP Vent Condenser Drain line, Plant documentation
Meeting.. - PWR indicated that all the lines were'replaced with Cr-Mo material. Inspections

. subsequent to the leak found 6. pieces of carbon steel (not Cr-Mo) during the pipe
I' replacements. Only found through in-situ alloy sampling. Plant includes alloy

. sampling in theirlarge bore piping FAC inspections- Apparent Cause indicates
problem with plant QA (replacements were part of a large fixed price contract). To
date at VY. reviews of previous piping replacements have found no such
discrepancies. This information should be factored into the evaluation whether or

I• " not alloy sampLn should be incorporated into the VY FA program.

SD: Components subjected to off-normal flow conditions, as indicated-from the turbine performance
monitoring system (Systems Engineering Group).

The Systems Engineering Production Variance Report for January 1 to January 31, 2006 lists LCV-103-3B as having
seat leakage to the condenser. Extraction Steam piping small bore valve is LCV-1O1-3B is a'drain back tothe
condenser. Piping. downstream of the valve on line =-ES-1OB is Cr'-Mo steel and is resistant to FAC. The pipingwas
previously inspected i n1993 (Inspection No. 93-SB27) and in 1998 (Inspection No. 98-SB09), No further actions will
be performed for RF026..

Since startup from 2005 (RFO25). no other small bore valves and no steam traps have been identified (to date) using
the Turbine Peiformance Monitoring (TPM) system. However, if new data indicates leaking valves then, additions to
the outage. scope may be required.
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rY iping FA imdinspectio .n Program PP 7028 - 2007 Re-fuei~ng Outage
Inspection Location Worksheets I Methods and Reasons for Component Selection

LH: Components "De-Scoped" (inspections deferred) from Pievious Outages

This is a riew category. Planned inspections had never been deferred at VY before RF025.

Fi ion I Component Evaluation I Reasons for Reoommendation

12005-24 i1SSH-3EL05

I2005-26 1SSH4EL01
* 2005-27 1SSH4SP02US

2005-28 1SSH5EL01
2005-29 "1SSHSSPO2US
2005-30 1 SSH6EL06
2005-31 1SSH6SP08US

0 3 C '03 3 
43S OIUr . 1

Planned.irispections on the turbine Stearn Sea] header (SSH, and the Steam
Packing Exharisler (SPE) lines to deteminne the extefkt of condition for CR-VTY-
2004-02985 CA 03 were "de-scoped" from the 2005 RFO due to higher priority LP
turbine work in. tihe samne location.

inspect these locations during RFO26 in Spring 2007.

SLUU•-,3Z %')F- V~JL

•2005-33 2$PE3SP01U:$
2005-34 2SPE5ELOI
2005-35 2SPE6SPO1US

Planned inspections on the tWrbine Steam Seal header {S4IH) and the Steam
Packing Exhauster {SPEý lines to determine the extent of condition for CR-VTY.
2004-02985 CA 03 were 'de~scopecf from the 2005 RFO due to higher priority LP
t;rbine work itr the same Jocalion.

Inspect these locatiovis during RF026 in Spring 2007.
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VV Piping PAC lnsp~cion Program PP 7028-200. Refoeling Outag e. .
.. .... pti6.i... i.n Morksheets M hods and Reasons for Component Selection

Small Bore PFping

SE: Engineering judgment

Look at piping DS of orifices based on BWR OE

Condensate: Given the &804 Miharna event: consider additional component in (tie condensate system for
inspection downstream.of How orifices & venturies.

FE-102-B and downstream pipe on 2112C--43 venturi type (TB heater bay elev. 230+/- Given low
operafing temperatures and upstream of oxygen injection pdlrit. scope out and evaluate for inspection
in R27 in 2008 '_-_

Main Steam Drains: Concerns with increasedMoisture Carryover under EPU operating conditions:
Inspect SSB components with may experience increase flow from EPU

C€omponent NSSB I Location Reaso.s, Comments
DataBase

I ~~INumber .

V & 2-112' Pipe.& Fittings 002 -. R Bldg. off Torus EPU concerns with increased Moistuire
I D.S. of Steam Trap ST-60- Catwalk - West carryover. Note this is.part of AST ALT

3 Bounda•yLast inspected in 1993-
I1" , 2-1/2ý Pipe & Fittiýgs Rx Bldg. off Tous.. EPU concerns with increased Moisture

D.S. LVC -2-143 of Steam Catwalk - West carryover. Note this is part of AST ALT
Trap ST-60-3 Boundary: Last inspected in 1993.
2- CS pipe stub at - -- . rb. Bldg. Heater Bay: EPU concerns with increased Moisture
Condenser wall on Ifne 2'- Condenser A -North carryover. Also, recent industry
MSD-406 at condenser experience OE with leaks in CS
nozzle 35 (Steam Lead . components in lines with partial material

b~ainisi iii_..re•lacerments.
12" CS pipe stub at . 33 Turb. Bldg. Heater Bay, Recent industry experience OE-with
Condenser wall on line 2"-o B N eastlek in CS components in lines with
HPCI/RCIC Drain• fine at partial material replacements,

-condenser nozzle 5_

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 bore and Small bore
components.

SH: Components "De-Scoped" (inspections deferred) from Previous Outages

None
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Feedwater Heater Shells-._ . . . . . . . . . .

No feedwater heater shell inspections will.be performed.during the 2007 RFO. All 10 of the feedwater heater shells
have been replaced with FAC resistant materials.

Recent I Relevant Industry OE Regarding Feedwater Heater Shells.

[ate. 4 ýant- Type _ esCrtn & Re-commend-ed Ac s at VY
1124104 LaSalle Unit 1, OE183811OE17919: Through indication indications in • 2 LP feedwater heater-

. BWR extraction steam inlet nozzles Carbon steel.nozzles with Cr4-Mo upstream piping.
.•Similar situation existed at VY prior to replacement of all feedwater heater shells
with FAG resistant materials. No new actions required at VY:

"4214"25 ; -Browv-n-s Ferry 2 0---O97: Higher wear rates than expected found-hin carbon steel Extracltion Steam
--BWR - Inlet nozzles.on No.3 LP feedwater healets. Upstream pipe had been replaced with

Cr-Mo and C.S. weld build-up had been performed onnozzles. Alo a 105% power
- uprate inGreased flows. VY has Cr-Mo. ES piping with either Cr-Mo Nozzles or S-S.• nozzles. No furth~er acrtions are required for this OE.

7126105 LaSalle Unit 1, OE:21384; Through Wall Leak in 43 LIP feedwater heater shell,. 1Hirs were
Presented at BWR scheduled for inspection at next RFO. Ranked as lowest pfiorlty due tO high ES
lij8 CHUG steam quality. Through wall erosion primarily.caused by heater design with
Meeting common axial location for HD inlet and outlet, and to ES inlet nozzles. Through wall1 leak determined to be result of weld defect (porosity) aggravated by FAC and

H• 1 eadiI•__Ad'ge effect. ..
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.VY..Pin.FA.. _nspecton. Program P._02 .... 2007-Refueling Outage . . .
. .... Inspection Location Worksheets I Methods and Reaso ns for Component Selection
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..SYSTE M ENGPINEERlNG
PRODVCT10ON VARIAINCEF RPOR

IVJZW yoi

Actual vs. Expected Production January I to January 31, 2006
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EVIENT,.

Date Loss Event
1V16/06 1 MWe'hr Recirc Gale opcni to de-ice intaJke bay

Full Power Averages For Previous Four Weeks
* Actual Gross 535.3. ExpectedGrioss 533.5, Net 515.2, Condenser BackPress:.l_22"HGA,

Cire Water Inlet: 38' F, Average Diffrence in Heat Balance, o actual: -• 1.8 MWe (Gain)
Known Losses (MWe p.er hour) ' Loss Tr.ckhng Item

* Operation < 1593 N/ 0. " N/A
* Actual Operation < Indicated Operation ~ 0.7. ER 04-1187
* LCV-10l-3B Sea Leakage. - 0.13 WO05-4597
, Main Steam Bypass Valvesis5 & 7 -" 0.85 PM due in RF026

[System Engineering Observations and Recommendations:
* High Cite Water traveling screen dp's resulted. because of ice and debris flushed into the river

from the heavy rains this weekend. The Control Room needed to open the Recire Gale to de-
icethe intake bayto address this. As a result, the Condenser is operating at a higher
backpressiure aid net generation is down by approximately I MWe. 1'ids will not be
categorized as a loss per the PI's because it is caused by environmental conditions beyond
ptak&t managements control.

Lower backpressure was achieved on 1131,*06 by throttling open the SJAE Sucfion valves,
PCV-OG-5 I 6A.B. Opening these valves during EPU sunmuer operation may provide for lower
backpressure.
Cycle Isolation has been restarted. A blown fuse was found, presumably as a result of the
UPS-2A resart The work order is being lefl open to troubleshoot several computer points that
arcnot din-a-ti __L-.

_ermal Performance Work Stats u

SPe-formed Heater Bay Thctmography walkdown of un-instrumented high energy line valves to
inspect for leaks during the 2i2/06 downpower. All valves inspected holding tight.
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*Turbine Bypass Valve.Tallpipe. Temperatures FTo~no Symss Vav 2.350 
J Turtk* Bypass Vatva 3

Tcubne Bypass Valve 4
-TUrb6"*ByeSS VWY13 5

-Tw~tr~e Sypaos Vskh*8
7vT~rbno Bypass Vla" 7

-Tut~4w By pass Valve 8300 
-Turbin Bypass VOMv 9

TurtwtoeSypom Valve Ij

S250
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