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_Engineering Department
Work Management Handbook

2003-:2004 Program Scope Memo
Vermont Yankee -Engineering Department

WBS Element: | 6098 ' " Pro"ect Number; 6098

Title: | Piping Flow Accelerated Corrosnon (FAG) inspection Program
: 2003 & 2004 Efforts

De artment:| Des! n En ineerln - Mechanical EStructural
Owner: | James Fltz trick :
Backu :} Thomas O'Connor
Procedure{ pp 7028, Pxpmg Flow Accelerated Corrosmn Inspectlon Program
No. & Title:

Detailed Scope of Prolect (explanation): Engineering activities to-support engoing
Inspection Program to provide a systemafic approach to insure thai-Flow Accelerated
Corrosion (FAC) does not lead to degradationofplan| piping systems. Program Procedure PP
7028 controls engineering and Inspection activities to predict, detect, manitor, and evaluate
pipe wall thinning .due to FAC. Activities include modeling of plant piping Using the EPRI
CHEGWORKS code fo predict susceptibility to FAG damage, selection of components for
inspection, UT inspections of piping components, evaluation of data, trending, monitoring of
industry events and best practicas, and recommendmg future repairs. and for raplacements
prior to component fanlure

g Exgectgd Benefits (Justmggtlon) VY commttted to have an effectlve plpmg FAG
inspection program in response to GL 89- 08.

Consequences of Déferral Possible hazards to plant personneL,Loss of plant avallablluty,
unscheduled repanrs and devratuon from prevnous regulatory commitments. .

Duration of Program: Life of plant

. Kgx Dglivgré blgs o]s MilgstgneS' _ ' Cgmpletion

Estimate
Issue 2002 Outage Inspection Report ' N . 1722103
Issue 2004 RFO Outage Inspection Scope per Entergy template (14 - 3f27/03
_months before outage). Including Scobing worksheets. . : :
Update Piping FAG susceptibility screening to account for piping and 61103
drawing updates. Include consrderatron of power uprate &lif '
extension, :
- Update plpmg Small bore piping database and FAG screening to 7/1/03

account for piping and drawing updates. Include consnderatton of
_power uprate &life extension. - .
Update GHECWORKS mOdels with 2001& 2002 RFO Inspection data 9/1/03
_(Note ideally results are to be used in detennining the 2004 inspection :
scope, however schedule milestonas overrida program logic.)
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Engineering Department

Work Management Handbook |

Key Dellverables or Milestones: - continued

Completion

'others:'

Others Impacted By Project: Support Required?
o : B ' Yes/No
2120-S. tern En-ineerin - YES

2130 E ineeri SU . orft

-2160 Fluid S stems En ineerin, ‘ YES

. : Estimate
{Updates to Program Procedures as identified in Self 6/1/03
Asgessments. " :
Develop FAC Program Health Report Template ( Format and 7/1/03
Performance Indicators) . :
Perform Program Self Assessment (mnmmum once per cycle). 10/1f03
Ongoing Program Malntenance. Includes: procedure revisions. 12f31/03
program Improvements, benchmarking, attendance at mdustry
meatinns & evaluation of indusi _events for effects on VY.
RFO 24 support o 5/1f04
Issue 2004 Outage Inspectlon Report 7f15f04
Update CHECWORKS mOdeIs with 2004 RFO InspecUon data. . 8115104 -
155U 2005 RFO Outage Inspaction [Scope per- Entergy template 8115104. -
1 {Appfox. 14 months before outage) Including Scoping worksheets. - .
| Perform Program Self Assessment (minimum once per cycle). 1011104
"1 Ongoing Program Maintenance. Includes: procedure revisions, 12/31/04 -
| program improvements, benchmarklng, attendance at mdustry
meetmos & evaluation of industrv events tor effects on VY
| Estimated Bud et orEx ensss: - - Amount
Ca lured in DE MechJStruclural Base Bud et- . NfA

Estimated Revie_w
Hours

40

40

' Level 3 Fra net: Attached _
Performance Indicator (as applicable) Performance Indicators for FAC Program wilt

be developed in new Program Health Reports Task_as_ defined abave.
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Engineeritrg Department
Work Management Handbook

YEAR cuua
_ o Proparar Reviswer | TOTAL Est. Est.
Task No.| Task Description " (HRSJ (HRS) (HRS) Start Delivery f
' Estimated | Estimated. | Estimated.| Completion
. Date
RFO 24 support : -
04-1 160 80 240 3/15/04 5/1/04 -
- Issue 2004 Qutage Inspection Report, Reqwred within 90 _ :
04-2 days of startup from'2004 outage 50 30 90 -6/1104 | 7/15104
: Update CHECWORKS models with 2004 RFO . . . . ' : _
04-3 .- | Inspection data. . ' 120 50 160 6/1/04 8/15/04
04-4 Issue 2005 RFO Outage Inspection Scops per Entergy’ : ; 1
template (14 months before outage) lncludmg Seopmg 40 20 50 8f1/04 811504
. worksheets. , Yo ' ‘
v4-5 Perform Program Self Assessment {minimum onc& per | 40 20 50 9f1f04 1017704
ccle, : ‘ L .
- 04~ Ongoing Program Mamtena;nce. Includes: procedure | 200 - 50 250 "1/01/04 12131104
revisions, program improvements, benchmarkJng, -
attendance at industry meetings, evaluation of industry
events for effects on VY,
Total L
2004 Hrs 880
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" pPpTT28 | ~ Piping FAC Inspection Program
- ' : ‘ Level 3 Fragnet
[ . . : . [} ‘ 1 . . - .
ak . PREP [[REVIEW] TOTAI}- Est. et 1] ] P T , o :
" Task Description (CF) { (Toe) ~ (Hrsl{ * STart  FiisSh ° yAN FEB M APR .MAYJUN [JUL lﬁ\gq 'SEP oeT ]@\_/ IDEC] -
Update Pletng BAS shzemptbl iy . ‘ : :
SCreaning 1o accournt for piping and :
[drawing updatss, Incude . -t

ponskiecation 01 power up™t, &hfe R ) : :
03-3 [@dension). 30 80 1411503 61103 | [ . N 1 L1

| Update plping Smafl bara piping I~

. databese and FAC screening tv - , .
;mcount for pipitg and drawing ' . i | ]

) Lpdatss, inciude consideration of | : l

. Mpower uprate & Heexiension). 80 49 1|20

Jupcate CHECWORKS models with | !

12001& 2002 RFo inspection data ]
. {Nots idsally ‘esults are to be usad | | _ : o
datermining the 2004 inspaction [ !

Iscope, howeiver schetits mijestones

override program fegle,)

w55 120 '60 180 | 7/11031 911/03

| &1103 | 711/03

¢ Updatas (0 Program Procedures as
03-6 |identifisd In Self Assessments. o o . 5103 | /103 _ ,
jDevelop FAC Frogram He-ith | - - : | '
Report Template ( Format and ' - E . - ‘ I » '
J03:7 199@@%@@__@_—.& 00, D AU 71103 - : :
Perform Rrogram Sef Assassment l \ l g V1 | }\ I l \ . \ » i | {

,(minimum once per cycls) .o : : :
}O3-Guf 4 120 160 71103 10111031 [ , -
Ongoing Program Malhienance, . ' | 1 , I . | I _ I ) | -

Includss: procedure revisions, ! ‘
pregram improvements, ‘ '
bsnchmarking, attendance at I : I : l - . “ :
meuslry mesings, & evaluation of l

Industry events fo; effects on vy.

160 40 200 11103 12/31/03
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‘Erosion Corrosion Program
6088033 |Updte Piping FAC Suscoptbiily Bereening-Drwg . |16AFROIA | 02JUND3 ME-FITZP, ‘ ) - -
w0038 Uptate to Program Fr._echig 88 demnlad In SA o1aYOce daduess | Z2MEFITZP, MESCONN 6005 | 2,450 | -
e = Undua Pining Small = Piend Delzbeso g FAC 03JUNBY  21aUG0Y | 43 MEFITZP, ME-OCONN “2000 | 0| T e
6098037  Davalop FAG Program Hesfth Re gt Templale . oauuNmar pfdULQe | 22 WE-FITZP, ME-OUONN " 3060 3 .
ELLED L'pdane CHEGKWORKS Model w/2001/2002 AFO gt 01JULDA® tz"é's’poa 44> ME-FITZP, ME-OCONN [ Tm000 | 48 - ®
i _ ! S RS A i
6099083 Peciorm ' g ram Self Assossmen! Q1JULDST"  040CT0e | ame ME-FITZF, ME-OCONN - | 6000 59 2003END ®
’ inm . y n n el ® X 0° a K
2376088 Erogion.Convslon P.mm Maintene ce eNe3% a{DRCOR |7 . 200.0 *OGEND - -
s 042 Issie 2004 Outape Inepection waport (50 Day Feq) 019U a8 _ 33 ME-FITZP, ME-OGGNN | 9000 | 29 6008043 RF24-20
- . “- . - ~— Ry aed 1 s a— l
505 L’pduo CHECKWORKS modal W/ 2004 RFS Inepect Dla  184ULDA  3@BRO4 - 54 ME-FITZP, MEOCONN s00° | .23 6058044 -
- - ' , = ' : Y
g4 55Us 2005 RFQ Outage nspect *5o60 Ewa gy Tomp 208ERD4  |4OCTHR 1 ME-FITZP, ME-QCONN | 6000 . 29 1
A0<a045 Portont pe gram S8l s essmont v  grsEPaer 0100704 29~ ME.FITZP, ME-OOONN 6000 | 62 20D4END : .
Pacg Tmm Cormoan P gyram M grance B EELS - ' ——
' SI-Cycla Ba rl'
250AD5 W wemmm @ Ctmm=r g and VAV {auLer  27aUGeS | 22 MewsiTze 0.00 ) =
. —— g B R 4 — -
30A06 SWY Hlalorica) Basallning Zealia(e \'001’0! ‘o8 ME-FITZF ’ 0.00 33 vem— uH L
S0A08 VY Daveap Fatigus gnitsing - feJiiLee  209CT08 | 75 Me-FiTzP T 000 | 4n 2003END li: »
230A07° 81 Inalslistion @ Tramng ' . {enOTEY - @OCTES | 11 ME-FIT2P T | eos| 30 2Posaiio !
723008 VY. Faligue Project Suppon ’ | e2yANDAA  «1DEQOS  wans MEFIT2R T | 00000 O 2004END
SttOxe . . - OIJANDS ,
Finizh Date . JTHAYST i ’ ‘
DaiaDale A : 12MAYGE | :
. ’ ‘4@ (¢}
An Date ' 1OWAY03 1800 John Dougherty
& EX 3098 ' 4
VY Enginearing Work Control
S Erimown 8 to.. {0s




VY Pibing FAC Inspection Program PP 7028 - 2004 Refueling Outage

Inspecemn Location Workaheets 1 Methods and Reasons for Gomponent Selection

l%%! %{Z;!E{Z& _ Revnewedﬁzg 3/2 03

Piping components are selected for lnspectlon during the 2004 refuehng oUlage based on the followmg groupings
and/or criteria. o

Large Bore Piping

LA Components selected from measured or'apparent wear found-in previous Inspection results.

LB: Components iran'k‘ed high forvsusce'pﬁb-itity from current C‘HEA(-:WORKS' evaluation.

Le: Components fden’tiﬁed by induslryeventslexperience wia the Nuclear Network of through the EPRI CHUG.
LD: Components éel_ected to calibrate the CHECWQRKS mOdels. |

LE:  Components subjected.to off normal flow conditions. Primarily.isolated tines to the condenser In which
- leakage is indicated from the lurbine perfonnance monitoring system. (through the Systems Engineering

Group)

LF: Engineefing jUdgment 1.Other

LG: Plpmg ldentlf ed from EMPAC Work Orders {malfunchonmg equip., leakmg valvas etc.l

.. Small Bore P __p_mg

, .
SA: Susceptlble piping tocatxons {groups of components) contalned tn the Small Bore Piping data base which
_ have nol received an initial inspection.

sB: Components sele‘cted from measured or apparent wear fOUnd in previous inspection resuits

sc: Components ldentified by mdustry eventslemsnenoe via the Nudear Network or through the EPRl CHUG.

sO: Components subjected to ¢ff normal ftowconditions. Primarily lsolated lines to the condenser in Wthh
leakage is indicated from the turbine performance monitoring system (through the Systems Engineering

Group).

" SE: Engi_rieering Judgment | Other.

SG: P"Ip'ing identified from EMPAC Work Orders (malfuhcﬁoning equip., leaking \_/alves, efc,)

Feedwater Heater Shells

NO feedwater heater shell inspections wnll be performed dur' Ingthe 2004 RFO. Previcus plans were to complete the
T grids on the No,1 &2 heaters have been made moot by the decision to replace ali 4 HPfeedwater heaters for
EPU. The Shells'on all four hew heaters will be a Chrome-moly material {P-11). Informational visual inspections of
the open ends cf Feadwater, Extractuon Steam, Heater Drain, Vents and Moisture Separator piping will be performed

as access is available.

Page 10f11 + LPDYSS of PITRLMSAPy
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VY Piping FAG Inspection Program PP 7028 ~
lnSpect:on Location wOrksheets I Methods and Reasons for Component Select;on

2004 Refuelmg Outage

LA: Large Bore Cqmpdnents selected(ldentified) from previous Inspection Results

- From the 19951199611998119991200112.002. Refueling Odtage Inspectiens (Large Bore Piping) thesé components
-were identified as requiring future monitoring. Ttle following components have either yst to be inspected as
. recommended, or the recommended inspection is in a future cutage .

Inspect.

0:2-09

Loc. ComponemlD " | Notes/Comments/ COncIusions
Q. SK -
96-13 001 FDO1ELO4 1996 report recommended inclusion of FDO1SP04 into 2001 RFO Scope
96-14 FDO1SP04 {lower readings at U.S. counterbore}.
: UT Inspect etbow and downstream i e in 2004
99-03 002 FDO2.ELO1 1999 Recommendation to inspect tee in 2002. Component is
99-04 : FDO2.TEO1 dawnstream of pump 18."B- Pump 15 used a standby pump, based on
. usage, inspection was deferred until 2004. :
UT inspact elbow and downsiream tee in 2004
99-25 00. FD14ELO3 1999 recommendatlon to inspect pipe at upstream counterbore in 2004.
89-28 FD14SP03 Given that the only low réadings were atthe pips counterbore and that
’ 2004 RFO work includes reptacement of both No.1 feedwater heaters
located under the elbow.
- Defer re-inspection olthe elbow FD14EL03 & pipe FD14SP03 unill
: the 2005 RFO. i
101-03 001 FDO1ELO1 - 2001 recommendation to lnspectthe tee In 2.004. UT lnspecte|b0w
01-04 FDO1TEOS and downstream tee in 2004 {1898 RFO results recommended .
_inspection in 2001) Also add inspectioni of the reducer upstream olthe
elbow
-02-08 016 FD18ELO1 | -2a02 recommendatlon to Inspect the elbow in 2007 based on a single.
FD18SP02US | measurement. Re-inspect elbOW and downstream pipe In 2007 (3

cycles from 2002).

Page 2 of 11
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... YY PRiping FAC !nspectlon Program. PP 7028.._ 2004 Refuelmg Outage -
Inspectlon Location Worksheets | Methods aml Reasons for Component Selection

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

Turbine Cross-around Piping:-

Previous Intemal Visual UT & Repair History:

36A | GE* | 1083 v v v v
36-B [ GE™ | 1981 V. v v v v v ;
| 36"e | GE" | 1981 v oo |v v o ' Vv :
J—
' _ 1985 : _ v
30"B | CS. | Or inal | VIUT/R | VIUTIR-| VIUTIR | VIUT _| V v v

30"-0 | pP-22'f 1985 \

Line Maf. | Year Internal ‘Visuél =V Internal Thickness - UT, Re irs Performed = - ]
: Replaced | RF016 | RFOt7 | RFo18 | RFO19 | RF020 | RF021 | RF022 | RF023
- 81992 F1993 81995 | F1996 ~ | 81939 F1939 82001 | F200:2 |-,

~C- | P-22"] 1993 VIUT/R

" 36'stalghtpipesactions raplacad Wlth GE B50AZ4E: ethowson theB & lines are OIlgmaI GE peczﬁcatlon
. .D50A67D, elbows on A &0 lines are 050A67E (Tnom =0,625 inch). . : .
' '30 A,B,C replacad with A691 CL22 (2_114Cr), -Fittings A234 WP22. (Tnom. = 0.625 inch)

30' B remains GE B50A2420, fittings and GE 050A670 carbon steel (Tnom =0. 50 inch),

NOTE Reference Dwg. No. 5920-6841 Sh 1 of2 needs to be updated W|th correct’ information. Thns will be
'perfonned dunng the EPU desngn change effort. - .

2004 RFO HP fturbine work and MS |ntemals/dram line work will have’ alI (4) 36 xnch line manways open for access to
perform internal visual inspections. )

Perform internal visual inapection of all four lines, Priority is-A 36'line for access to internals ofthe 12 inch diameter
CS stub piece In extraction steam line: Also if mamvays and CIV SRVs are removed, perform visual mspectlon of

" the 30" C & D lines o confirm condition of P22 replacement matenars

2005 RFO based on Increased flows and the possibility of different flow regimes in both the 36 &20 inch piping,
perform a visual inspection. LP turbine work in 2005 RFO may provide opportunity for 8ctess to the 30- lines. Asa
minimum mspect (2) 36 inch lines and the 30" 8 hne .

Page 3 of 11
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. V¥ Piping FAC Inspection Program PP 7028 - 2004 Refuehng Outage- _
lnspecuon Location Worksheets | Methods and Reasons for Component Selection

LB:  Large Bore Compon&nla Ranked High for Susceptibility from CHECWORKS-Evaluation

The current CHECWORKS wear rate calculations contain Inspection data up to the 1999 RFO and wear rale
- predictions are current to the 2001 RFO. The 2001 and 2002 RFO inspection data has been entered into the -
CHECWORKS database, However, updaled wear rats calculations are not complets, and won’t be in time to support
- the schedule date for Issuing the inspection soope for the Spring 2004 outage. Based on a review of the 2001 and
2002 RFO inspaction data for components on Ihe Feedwater, Condensale, and Heatar Drain Systems, the
CHECWORKS modais still appear fo over- -predict actual wear, Nothmg newar unantnczpated was observed in 2002.

Eeedwater m
Listed below are components wh',ch meet he follow'ing criteria:

a) negative time to Tmin from the predictive CHECWORKS ‘runs which include lnspectlon dataup to the 1999
RFO,
b} no inspections have been performed on these components or the oorrespondmg components ln a paraliel train
since the 1999 RFO. ; ..

Component “Location | ‘ Location o Notes
ID Sketch SR . : . .
FDO7ELO3 045 T.B Fsed Pump Room No inspection data for correepending componant,

FDOBELO2 in other train. Inspect this orthe other train -
component in 2004, This componentwill be
Inspected In 2004.

'FDO7TEO1 . 006 T.B Healer Bay Elevs 228 Components on other train were inspectéd in 1888.
‘FDO7EL11 : & 248 _ Resulls indicate minimal wear. After updating the
CHECWORKs model with newer data, assess need
o : : . fo iti ine sction
FDO7EL12 006 " T.B Heater Bay Bev, 248 Feedwater healer replacement to accur in. 2004 RFO

Perform Internal visual !nspéc(ton atopen end on
i : this comnponenl
FD14ELO7 003 RX Steam Tunnel EI. 266 | Internal visual ofelbow performed In 1996 during Check
’ S valve replacement. no indication ofwaliloss at that time.
Inspect this or the other train component in 2004
Inspect this com .neniin 2004).

'FDOBELOZ2 - 011 T.B Feed Pump Room No Inspection data for corresponding component
: "] FDO7ELO3 in other train. Inspect this or the other train
component in 2004. FDO7EIO3 wlll be lnspect&d In

' v 2004
FDOSTEOT1 | 012 r.B Heater Bay Elevs 228 Intermediate components FDOSELOG & FDOBSPOB were
FDOSELO7 | -] &248 inspected in 1998, Resulls indicate minimal wear: After

updating CHECWORKS model with newaer data,
asgess need for inspectmg components on the train

: vs. these
- FDOSELO8 012 T,B Heater Bay Elev. 248 | Feedwater healer replacement to oosur in 2004 RFO.
: ' - Perform internal visual lnspectlon at open end on-
B : o this component.
« FD15ELO8 © o1 RX Steam Tunnel EL 266 | Internal visual of elbow performed in 1998 during check

valve replacement. no Indication of wall loss at that lime.
v After updating CHECWORKs model with new&rdata,
B assess need for mspectmg this component in 2005
- : : -1 grO .

Page 4 o,f>11 : . 6@
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WPlpmg FAC Inspection Program’ PP 71128 - 20(}4 Refueling Outage
‘inspection Location Workshéets | Me&hods and Reasons for Component Seélection ™

LB:- Large Bore Components Ranked H:gh for Susceptlbllity from CHECWORKS Evaluatlon continued

Condensate System

Only ene component was identified as having a2 negative time to Tmin. This was CD30TE02DS, the downstream side )

- of a 24x24x20 tée on the condensate header in the feed pump room. The CHECWORKS prediction for the

downstream side of the tee has a smatt 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 lnspected and .
show no significant wear. The CHECWORKS model Includes UT data up to the 1999 RFQ. The inspections on this

‘system performed in 2001 indlcate minimal wear. The 2001 lnspectlon data witt be Input to CHECWORKS to better

calibrate the model.

To inspect the components with the highest susceptbiity as ranked by CHECWORKS and to obtain a more complete '

sat of inspection data for the Condensate System inspect additional components between the No.3 feedwatber heaiers .

and the feadwater pumps. Inspect CD30TED2 and CD30SP04 in 2004.

Moisture Separgtor prains & Heater Drain System,

No components tdentlf ed as haVing negative times to Tmin. No components wera selacted fer inspection in 2001 or -
2002 based on high susceptibility. However future operation under HWC will change dissolved oxygen in system. A
separate evaluatnon has been performed and components were selected for mspectlon in'2002. See Section LD

~ below.

Extractlon Steam st_,te :

Three companents on this system with negatlve time to code min. wall, The p!pmg is Chrome-Moly. ES4ATEO! &
ES4ATE02, 30inch diameter tees Inside the condenser have negative prediction (-3426Hrs.) for lime to min wall. The -
negative times to Imin may be consgervative 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 oflack of inspection data vs. actual wear.

" -Due to exlernallagging on this piping and the focation inside the condenser. no components am selected for external

UT inspection in 2004 based on high susceptibitity. However, an opportunity to-parfOllT! an Internal visual inspection

" of all the Extraction Steam lines |n3|de the condenser during planed LP turbine work in the 2005 RFO may present
-itself. See Sectlon 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
ine is not modeled In CHECWORKS. The component material should be included in the next model update.

Page50f11 -\
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(A Plpmg FAC InSpectlon Program PP 7028

2004 Refueling Outage

Inépsctlon Locahon Worksheets / Methods: and Reasons for Component Selectlon -

LC: Large Bore Components Ildentified by Industr_y._Evénts/Expe'rignce.

Review of FAC related Large Bore Operating Experianee (OE! and/or piping failures reported since January 2001 -

ate

] Plant

) Typé

Deseri_tion & Recommended Actions at V'Y

4/7101

Callaway - PWR

Unexpected extent of thinning in feedwater piping (NRC IN 2001-009 & INPO
OE12342)Add'rtionai compohents were Inspected In the feedwaler system in the
0 il -durin. the 2002 RFO in res_onse o this event.

5/9/01

Grand GUIf-
BWR

| Pin Hole Leak in 4 inch carbon steel ebOW in RHR min flow line. System has low

use atVY «2%. oftime). A review of V'Y drawings VYI- RHR-Part 14 Sht 111 and -
VYI-RHR Part 15 Sht111 show elbows downstream of restriction orifices. Additional
research into this event is warranted. Inspections oan be performed with the plant
operatino. Don't include in the scope of 2004 REO.

11120/01

Hamoka 1
BWR___-

Rupture of HPCI/RCI 6 Inch steam supply fine at a section of pipe to RHR Hx
sora¢s. VY S an_older désian which does not have lhis conflauration.

9124102

P2 - PWR

Pin hole leak on 26 %2 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 solld piping (10 expansion joints. Visual
Insoections of CAR picing will ba narformied in 2004

12102

Point Lepreau-
PHWR .

. Failure ‘of Extraction Steam Bellows from LP tutbine. VY bellows are made from

stainless steel. Primary causes of past failures have been cracking of convolutions
and vibration failures of ie rods. The bellows Wers replaced in 1995 and should not
be.susceniible to FAC dama e

11156102
} CHUG
Meeting

Sumy 1-PWR

Leak in 8 inch Condenser drain headerfor 3 14 'pt. FDW Heatervents. Also,
thinning in Gland steam Piping Inside the condenser and the12" Condenser Drain
-header from MS Drain trap lines. The only large bore drain colleclora! VY is the
8 inch diameter low polnt drain header. Inspect sections ofthis line during '
the 2004 RFOQ.

1/15/02
CHUG
bMeefing

Cooper BWR

Thinning found in two 20 inch dtameter axit nozzles offLP turbine for extraction
steam piping, (VY has replaced ail LP turhine stub pieces upstream of the
_exoansian_hellws with P-11 malerial, No actions are required at this time.

6/02
CHUG
Meeting,

Ochee 1

Wear found In Heater Drain piping downstream of biock valve. Opswas using the .
gate valve to control flow. All valves on V'Y HD system are control valves. Normal - -
flow downstream of valves is directly into the teedwater heaters. Bypass valve
discharge d;rectly into condenser. TPM mionitors possible leakage past the Bypass
valves. -

6/24102

Prairie istand 1 -
PWR

Preliminary nolice of possible extraction steam lin@ plplngfbellows fallure mSlde
condenser. (See 1/2102 Point Le reau notice abowe,

8129102

Turkey Point 3- .

PWR

"Failure ofa 6x10 SchedUle 40 carbon steel expander in Heater Drain System
" downstream of a level controf valve. Same valve on other train was replaced.

However, no inspections were perfermed on this valve (from INPO Event 250-
020829-1, DE 14866. & Info al1103 CHUG Meeting), Location is similar-to millstone
2 & 3 events in 1991/92: Piping on HD.system at V'Y OS of normal level contral
valves is constructed from FAG resistant materials or planned for replacement with |
new Feedwatar Heaters, No actions are re uired for this OF,

1019102

Clinton -BWR

lnteroonnecﬁng piping (4 and 6inch diameter) betwesn RWCU.-Heat Exchanger not
included in FAC program, Plantassumed they wers equipment when in fact they

are piping. V¥ has replaced the original 3 Perflax +Hx design with aU-tube Hx.
RWCU piting in this area is stainless steel. Therefore not an immediate concern,

(7
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VY Piping fAC Inspection Program PP 7028 _ 2004 Refueling Outage
Inspection Location Worksheets/ Methods and Reasons for Component Selection -~ -

L.D: Large Bore Compénents Selsoted to Calibrate CHECWORKS

The CHECWORKS models have been upgraded {0 include the 98, 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 oflowwear in the
Condensate System. Additicnal components selectad for inspection m 2004 in Sectaon LB above wiil bs used to

calibrate the CHECWORKS model.

~ Prior to the 2002 there was limited Inspaction data for the Heater Drain system. The current CHECVIIORKS modelS

" (Pass 1 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 Nobie Metats HWC. NO addittonal components on the Heater Drain
system will be mspected in 2004. . .

LE: Large Bore Cornponen'ts subjected to off nonnal flow conditions identified by turbine perfonnance
monitoring system (Systems Engineering Group).

The Systems Engineeririg Production Variance Reports for 2002 & singe startup from 2002 (RF023) 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 Howwer if new data indicates leaking valves then, addttlons t0 the outege scope may be reqUired.

LF: Engineering Judgment / Other

Nine ASME Seelion Xl Class 1 Category B-J welds are to be inspected by the FAC program per Code Case N:560 in
lieu of a Section Xi-voiumetnc watd mspecﬂon The VY ISI Program Interval 4 schedule for :nspecbon of lhese welds
is as follows! _ -

- | Refusling Outage Segction Xl Description FAC Program Components
’ IS1 Program Weld - , '

Spring 2004 FW19-F3B .upstream pipe to tee "A" Feedwater on Sketch 010
(RF024) FW19-F3C tee to reducer | FD19TEO1
Interval 4 FW19-F4 reducer to pipe ‘FD19RDO1
Period 1, : FW21-F1 tee to pipe FD195P04
Outage 1. . FD21SP01
Fall 2011 (RF029) | .PwW18-3A upstream pipe to tee "B" Feedwater on Sketch 016
Interval 4 FW20-3A -~ |.tee to reducer FD18TEO1
Period 3, FW20-F1 reducer to pipe FD20RDO1
QutagesS, | FW20-F1B horizontal pipe to pipe | FD20SP01

FW18-F4 tee to oioe' ED18SP04

Page7o0f11
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- VY Piping FAC lnspectlon Program PP 7028 + 2004 Refueling Outage
fnspection Loca’uon Workshests | Methods and Reasons for Compaonéiit, Selectlon h

LF: Engineering Judgment1 Other ~ continued

All Extraction Steam piping is A335-P1 1, a 1-114 chrome material, except for a short calbon steel stub plece in line

12"-ES-1A at the connection to the 36" A cross arourniline. Internal visual inspection of this stub piece will be
performed along with the 36 A cross around line. This extraction stream line (6" point extraction) has the highest
quallty sleam of all extraction lines which indicates a relatively lower weear rala. Based on the 1996 inspection data for
the carbon steel section, ESTASPO1 (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 uprats, and that this is the only carbon steel
section in the ES system arepeat inspection to confirm actual wall thickness and afso to obtain a baseline thickness
prior to power uprate should be porformed. Porfonn external UT inspection of ES1ASPO1 in RF024. :

_Extraction Steam piping in the condenser has eXlernallagging Which requires significant effort for removal when
perforiming external vr inspections (pius thére are significant staging costs). The piping is A335-P11. However an

opportunity to perform an intemal visual inspecUon of all the Extraction Steam lines inside the condenser during
planed LP turbine work in the 2005 RFO may present itself. .

LG; Plplng ldentlfled from EMPAC Work Orders (malfunctlonmg eqmp |eaking valves, ebé.)

Word searches 01 opan work orders on EMPAG ware performed for ihe following keywords: trap, Ieak valve, replace,
- rapair, erosion, corrosion, steam. FAG, wear, hole, drain, and inspect. No previously umdentlf ed components or
piping were identified @s requiring monitoring during the. Spnng 2004 RFO. .

Page 8 of 11
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VY Plpmg FAC Inspection ProgramA PP 7028 - 2004 Refuelmg Qutage

lhsbeahon Location Worksheets / Methods and Réasons for Component Selectxon T

Small Bore Piping

SA.Susoeptlble piping locations (groups of components) contained in the Small Bore Plpmg data base Wh«ch ’
have not received an Initial |nspect|on :

Localrons 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 Jower pressure in the No.4. shelfs a complete inspection of the remainder of the NO. 4 heater vant piping
can be deferred. The existing small bore date base and the piping susceptibility analysis is under revision. -No
additfonal components from Revision 1 ofthe data base will be Inspected. :

SB:Components selecfed from measured or apparent wear found in previous Inspection results.

'Smali Bore Point No. 20. 2-112" M_SD~6 @ connection to condenser A at Nozzle 33 (tnspection No. 98-SBO1 identified
a low reading at weld on stUb to condenser). Upstream valves are normally cloged. TPM system does not indicate
any abnormaiflow. No inspections will be performed on this line in 2004.

L A through wall feak in the turbine bypass valve cheet 1 seal leak-offline form the No.1 bypass valas occurred in

. 2003. (ER 2008-044) Atemporary.leak enclosure has been installed (T.M. 2003-002 to contain the leak). W.O. 03-
0384 was written fo inspectirepairireplaceiline. The line should be completely replaced with chrome-moly piping. .
{Dresden has aiready done this) Given the amount ofwork already scheduled forthe heater bay during the 2004
RFO a complete reptacement will be deferred. A local code repa'if of the piping will performed to remove the temp
Mod during the 2004 RFO. Additional inspsctions should be performed ta 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.

S tem - Deser] tion - Ins ection No.-

"2 1SLBPV .| 2inch header off the turbine bypass valve.chest ﬁxst seal fegk-off connections. 2004 5801 to .|

Inspect five locations on this line. include the ¥ line at the No.2 valve. Ithas the | 5805 -

next hi_hest usa e from_the no.l valve

2-112" ISPL2 | HP Turbine pocket drains, inspect first two elbows and oonnectmg piping under | 20045806 &
, - | turbine based-on readinil from 1993linspections 93-5849 t0 93- SB52} 5807

Page90f11
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"VY Piping FAC lns'p'ection P-rogram PP 7028 - 2004 Refueling Outage

- Inspection Location Worksheets-’--Methods-‘and Reasons for Component Selection . -

Small Bore Piping

se: Cdmponents identified by industry eventslexperlence v_ié the Nuclear Network or
through the EPRICHUG.- ' :

Plant—-T &

Date ‘ [ —{ Descri tion & Recommended Actions at vY - :
1123198 ‘| Calvert Cliffs 2 | Rupture of @ moisture separator re-heater (MSR) 2 inch vent line (INPO Event
-PWR 318-980123-1Y ‘No MSRs at VY, therefore no ea'uivalent line at VY, :
11103188 Hamoka 2 Leak due to FAC in turbine driven feed pump casing drain line No turbine driven
‘ 'WR feed pump at VY, therefore no eauivalent line at VY. .
4/29/99 Darlington 1- | Severed line at steam trap discharge pipe at threaded connection. Equrvalent to
PHWR HHS system at VY. (INPO Event 931-990429-1) Threaded connections typlcally
o on condensats side of HHS piping. Lower energyconsequence of leek.
. . | ConSider durin next undate of the Small bora data base..
5101199 Dartington 4- Leak On HP Feedwater Heater Vent Line downstream of orifica (INPO Event
: PHWR 1 934-990507-1). At VY ins _ ctions have _rformed QS of orifices on HV lines.
6114/99 Darlington 2 - Leak on steam trap discharge pipe at threaded connection. Equwalent to HHS .
PHWR svstem at VY. INPO Event 932-990614-1) Same as above,
10101/99 Darlington 2 - Leak on Feedwater HeaiarVenI Line downstream of orifice (INPO .Event 932—
PHWR 991007:1\: At VY stform : rifice V lin .
1011160 Ocone3_PWR | From 1/2001 CHUG Meeting. MSR Scavenging steam line Pinhole leak i
. ] i e downstream offlow control valve. No eaulvalents stem VY.
[ 1/8/01 Oyster Creek - | Rupture of 2 inch line connecting controller/transmitter level columin to ré-heatsr
) ! .. | drain tank. No MSRs at VY, therefore no  uivalent Hne at VY.
. 91101 “Peach Boltom (From 1/14102 CHUG Meeting), leak on 1 inch Sch. 80 line from in Off Gas Re-
: 3 -BWR combiner pre-heater drain line to condenser. - Additlonal review of AOG steam
: supply system is requured Consider durmg nextupdate of the Smali bore |-
. database. - - .
6/22/01 Pilgrim -BWR | | eak on 2 inch feedwater heater venlhne (OE dlscussed at 1/02 CHUG
S Meelinnd. Eauivalent lines at VY h been insoacted.
10122101 st, Lucie 1. (From- 1/14102 CHUG Meeting), Leak-on 1 inch Sch. €0 normalky Isolated drain
PWR line remote from process system. . TPM used to determine leaks from N.C.
- - . valyes
11/28/01 Browns Femry 3 | Through - ‘wall leaks in drain lines from éxtraction stream non-return chack
‘ -BWR valves back to condenser. - (Simiiar lines at VY are chrome-moly and there have
: been previous inspections performed on these lings." No additional inspections |
are __uired.
11151/02 Halch1/2 -BWR| ConYenser in laakage due to through wall erosion (exlernal?) of 1-112 inch
CHUG Mig. ’ "slop’ drains lines inside the condenser. Lines In each unit were cut and capped
. ' Similar events at Byron Unl11 (OE 12608) and Coiumbla (OE12145). leerlck &
, . Dresden, VY slop drain lines do not show u_on VY P&I10s.
1/15102 | Catawba 2- Leak in HP turbine pocket shell drain 1 inch dia. OEM showed plpe as P-11.
CHUG Mtg. | PWR ' However, A-106 Gr. B was installed. Inspections will be performed on this line | -
. . _ _in 2004 10 base line condition crior to HP turbine rotor replacement.
115102 Columbia - Leak in 2 inch drain line from bleed steam trap to condenser. At VY SB piping
CHUG Mt '"WR 0S of steam trans Is included in the small bore dala base.
1/15/02 | Peach Bottom2 | Pin Hole leaks in I schedUle 160 HPCI Steam Supply drains {Plant thought
CHUG Mig. | . BWR piping was replaced with P-1 1, However field conditions showed that is was not

Pi in atVYins cted in 1999 /99-SBE1 to 88-SB03)

-continued
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¥Y Piping FAC lnspectlon Program PP 7028 - - 2004 Refuehng Outage
*lnspection Location Worksheets 1Methods and Reasons for ComponentSelection -

Smail Bore lplng

SC: Components identified by mdustry events/expenence via the Nuclear Network or .
through the EPRI CHUG - contlnued. : :

Date Plant T_¢& Descri_tion & Recommended Actions at VY :
1115102 Dresden 2 “Thinning found in Bypass valve leak-off line to the 7 stage extractuon steam .
CHUG Mtg. | "WR 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 2M41nspect locally, then long tenn
repfacament with"'A335-P11. 3
6102 CHUG | AN0O1 &ANO 2 Leaks in Gland seal steam to No.3 bearing 1-114 vendor supplied line, Leak in
| Mtg. PWR 1" Seh:SO drain Irom Reheat 2™ stage drain tank to.condenser. Additional
) review of GE supplied steam sed &drainsis requ;red Consider during
: néxtu_date of the Small bore data base.
6102 CHUG | Brunswick 1- Replaced continuous vent lines on #4 feedwater heaters with chrome-mOly pipe.
Mtg. "WR (Smart move for long term.) New vent lmes on No.1 & 2 FDW healers atVYwil1
- be chrome~molv. -
6102 CHUG | Calvert Cliffs 1 | Pin hole leakin % inch Sch. 80 drain line off MS supply fo stream generator feed :
“Mta. - | PWR | ouma iustdownstream of orifice. No steam driven foed pumps at ¥Y.
6102 CHUG | Fenni 2- BWR | Leakin first elbow downstream of AOV in 1/112" continuous vent from Turbine
Mtg Bypass Valve seat dra'n to condenser. Vawe has travel stop which prevents
y complete elosure. Fermi has no steam traps, AOVs are used instead. Piping
- DS of steam traps on MSD lines are inclUded in the SB program. Thaonly
continuous openlng to the condenser at VY is the steam leads drains through
. . . _ RO 60-1. This-0i inc has been reolaced with chrome-rnolv ai_inc.
1/03CHUG | JAF -BWR Through wall lgaks in 2" Soh. SO C.S. lines from 5 /6 extracticn drain lines
Meeting. immediately downstream of restricting orifices. At VY the only drain lines on the
action steam piping are upstream of the reverse cUiTenl valves. There are
: | _no restriction orifices: at VY. Tha pinina Is chrome-moly i
1/03 CHUG | TUrkey PtA- - | Leak in HP turbine bowl drain, 1" sch 60 C.S. pipe. OEM recommended .
Meeling. PWR replacement with SS pipe in 1952, did not occur. Equivalent fing al VYwlii be
inspected In 2004 to baseline thickness priorto HP turbine rotor
repnacement .

SD:Components subjectad to off nonnal flow conditions, as indicated from the turbine performance
monitoring system (Systems Englneering Group). .

No smiall bore linés have been identified by Systems Engiineering on or before 2/27/2003

SE: Engineering judgment

(None at this time,)

ISG:

Piping identified from EMPAC Work Orders (mialfunctioning equip.,

Ieakmg valves, etc.)

Sec LG above. The EMPAC search performed in LG above is apphcabie to both Large and Small components

Page 11 of 11 (-]
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s+ The mecting then split into breakout sessions. Aaron Kelley led a session on BWR issues. The
following dlscussxons were noted

-FAC Problem Ax:eas.
Hatch has had lots ofwear and repsirs to their 8“’ glage extraction. (jrd highest), even though CMW(S
the heat balance diagrato shows it to be 99% sfeam. o W‘l)\/‘ﬁ@ g/a

LaSalle I8 wondering ifthere may be problems in their carhon steel turbine nozzles to. _
extraction steam. Riverbend has had to m\pect these locatlons from' the turbine side because CU

) _ ofthe shields.
P}h . Quad- Cities has had lots ofprol)lcms in their expmsion bellows.
Py Riverbend replaced the extractiun steam check valves using chrome moly Unfortunately, € LBlp -
l the intemals were carboil steel and they had problems after only two cycles'™- L IRTTE VI
o R Laialle had 3 failurs caused by droplet irpingemend in pheater m]_m: 1T downgtrearn of -
."the valve,

500 %oﬁ—— LaSalle is experiencing lmpmgnnenl damage.i in an 8" common drain header to condenser ‘WW

that colleets six.10 eight. 2" and smaller dismetér Iines. Stainless w1ll help, but ﬂ]cy still will .’gc g
need 1o ingpect. L EMDG
Hope Creek has seeti a lot of damage in the drain to eondenser of the steam to reactor feed b W‘f
pump turbines. _ L = :

' i+ - Riverbend expericneed significant increases to iron lranspori after applymg hydrogen '5}‘- lM ﬁWV
~ injection (medium lovel ofinjection). GE did a mini-test. - ?fe_’

—57 - Nine Mile Point had vnexpected fallures on the lower end of the healer drams after applymg%
: HWe.

LaSalle measured oxygen on the beaier drams andthen used the daf& to revise the

CHECWORKS model. The data caused to LCFs on the MSR drams ™ stage reheaters, and

_ 2 stage reheators to skyrocket.

1 Columbia River has teniatively cancluded th:n noble metnh does not em—xt the fuel. Itis (0o,

i 5001 to see ifhydrogen water chemisiry alfects the FAC rates. .

RPV Bollom Head Drain. :
LaSalle has not inspected the first elbowhelowthe vessel because ofits macceqmbﬂ:ty and
high radiation dose iovolved. For this reasoh, they selected the second 90° elbow which i
outside the vessel pedestal. Results were provided on FACNet. Additionaily, the sump will
maintain water level ifthere is a breuk af the first elbow.
It was noled that it may be possible 10 inspect the nominally inaccessible arcas when there is
_a 10% disasseqobly to replace some blades. :
o LaSalle and Clinton plan 10 inspect the gccessible portions ofth.c line.
.‘ﬁ  Columbia Rjvor has inspected several locations on the line. No wear was found. Three
ivspections were also performed on the RWCU neas the drywell. No damage was found.
Exelon (Harold Crocket!) volunteered to collate and publish & summacy ofindustry
inspeclions on the line.
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LaSelle is performiing some fre- out@ge RTs in selective arcas due to final feedwater
fcmpemmre reduction. This is the sccond time that some pre-outage iwork was done in
nonnally high radiation aress. Aaron Kelly can be contacted for more information.
Riverbend s training their QC inspectors to perform V7.

Power Uprates.
Nine Mile Point saw little chiange to wear rates after a 7% uprate.
Dresden and Quad Cifics did a 15% upzate. Some lines saw increyses to Wear fates ofup to
. 30%. Tem . rature chan & are believed to be responsib ]
‘Perry did & pre-power uprate an  Y¥i8 on the effeets to FAC. They used the results to Justlfy
line replacements as part of the planning process. .

~ LaSelle found no changes to thexrsus‘ccphb!e-uot-modc]ed rankings as a rmuh ofthe1r
uprate. . _

Life &(_MQLL
- General comment was that theNRe has emphwzed compliance with NSAG202L-R1 and
brought up main steam susceptibilily as part of their approval process.
AtNine Mile Point, the NRC brought up service water issues, v
Southern Nuclear is taking credit for ather programs inresponse to the NRC guestions on
valves.

e ﬁ“’ﬁ £ess10M, |eHHOrow1¥z AT WR Breakeuf‘Smsmn _

was bioken down into three parts:

A descrip 8 \'CI')' high levels o firon transport experience an Onofre. This
presentation inelude ils ofthe investigation into the ph <mon, a description of
the deposits found, severalp  ible explanatious for sits, and what the effects of
the deposit were on plamt p ‘ S _‘ ) "
A status report on the EdF hvdrazine tes gram. Unfortunately. no progress has
heen made sintce the lastreportinJ  ~ ton . ber ofproblems. The latest problem, |
inadequate water quality, has tesalved and tes  fesumed carlier this month. The
testing program is take all year to complete.  efails oflbe test program have
been presented at ous CHUG meetings. N '
There was al riefdiscussion of feedwater oxygen and FA..  veral PWRs are now
‘aUowin entry ofsmall amcaunts ofoXygen into the condensate s
~red g the iron transpott. The potential for change to the PWR Water

/u-.xdehneﬁ in this srea was discussed
Tina Gaudren discusted several EPRJ chemistry projects that have FAC xmphcatzons The
was the EdF testing {orthe effects ofhydrazine and oxygen o1t FAC as summarized by Jeff
‘Horowitz in the PWR breakout session. The second project was the next revision to the PWR
Secondary Chemistry Guidelines, that will begin this spring. The third project (s an -
investigation into the influence ofdissolved iron, electrochemmistry, and chemical prramelers on

®
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Vermont Yankee Nuclear Power Station
oesign Engineering Department” Mechanical/Structural

To S.QG.OD.dMﬂ - : S | Dale March 27.2003
‘Fom  Je. Fizpatick S  File # VY1 2003/009
Subject EIMDQEAQLD&QQQIIQDSQQQBMDQZQOARQ&LQIMQQMQQQ
REFERENCES

(a) PP 7028 Piping Flow Aoceleraled Corrosmn Inspection Program LPG 1 12/06/01

(b) V.Y. Piping F.A.C, Inspection Program - 1996 Refueling Outage Inspection Repert, March 23,1999.

{0} V.Y. Piping FAC.Inspection Program -1998 Refueling Outage Inspection Report, April 2,1999.

(d) V.Y. Piping FAG. Inspection Program - 1999 Retueling Outage Inspection Report, February 11, 2000.
(e) V.Y. Piping FAG, Inspection Program - 2001 Refueling Outage Ingpection Report, August 11,2001.

() V.Y. Piping FAC.Inspection Program 2002 Refueling Outage inspection Report, JanuaryZO 2003

DlSCUSSiON '

Attached please find the Piping FAC Inspectlon Scope for the 2004 Refuelmg Outage. The scope
includes locations identtfied using: previous mspectlon results, the CHECWORKS models, Industry and
plant operating experience, Input from the Turbine Performance Moniforing 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 of6 of the Bllnes 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 of plant events that occus In
the interim or new mfonnatlon may neoeSsliate an lncrease in the planned scope :

I am available to support planning and mspectrons as necessary Ifyou have any questtons or need
additional information please conlsct me.

NG ngram Coordmalor

" ATTACHMENT: 2004 RFO FAC Inspection Scope (4 Pgs))

- CC  D.Girreir (Code Programs Superviaor)
D,King (ISI Progmm Engineer)
- T.MO'Connor {Design Enginaaring)
M.LeFrancois {Systams Engineering)
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VERMONT YANKEE PIPING FAC INSPECTION PROGRAM 2004 1NSPECIION SCOPE (3127/03)

ATTACHMENT to VYM 20031009

LARGE BORE PIPING: External UT Inspectlons

Page 1 of 4

Point
No.

2004-01
2004-02

2004-03

2004-04

2004-05

2004-09

2004-10
2004-11

2004-12
2004-13

2004-14
2004-15

2004-17

@

S

2004-06
| 2004-07
2004-08

2004-16.

Component
10

FDOIRDO!l
FOOI ELO1
FDQITEOS

FDO1ELO4
FDO1SPO4

FDO02RDO]
FDO2ELO1
FDO2TEO!

FDO3SPO1

| FDO78P02DS
‘FDO7ELO3

FD14SP08DS
FD14ELO7

FD19TED1
FD19RDO1
FD19SP04
FD21SPOI

Location
Sketch

001
001
001
001
001

002
002
002

003

005
005

009
009

010
010
010
010

. T.B.

.T.B.

- T.B.

T.B.

T.B.

Location

FPR. Elav. 232,

Sn " "

FPR Elev.241,

n n

FPR.

]

FPR.

FPR. Ei v. 232.

" n "

Stm Tunnel Elev. 266

A\l " 1

| Rx Drywell Elev. 270

Elev. 232.

Elev: 232. |

Previous

2001
2001
2001

- 1996
1996

1999
1999
1999

'NO

NO
NO
NO
NO
1999 - .
1099

1999
1899 -

Inspections|

1996 recommendation for repeat inspection of |

| Ranked high by CHECWORKS include minimum|

Reason/ Comments'l Notes

2001 recommendation for repeat mspeotion of
FDO1TEOS.

FDQISPO4.

1999 recommendatlon for repeat mspectlon of
FDOZTEO1

Ranked hi hb CHECWORKS.

Ranked high by CHECWORKS include minimum
of 38 Inch of vertical run upstream of elbow.

of 32 inch of vertical run upstream of elbow
Requi'red Inspections per ASME Section X1 181
Program FAC inspections per ASME Code
Case N-560.
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VERMONT YANKEE PIPING FAC INSPECTION PROGRAM 2004 INSPECTION SCOPE (3127103)

ATTACHMENT to VYM 20031009 -

"Page 2014

LARGE BORE PIPING: External UT Inspactions < continued

Previous "Reason / Comments | Notes

LARGE BORE UT NOTES;
1. Coordmate minimum extent 01 insulation to be removed with J.Fitzpatrick or T.M. O‘Connorfrom DE-MIS.
2. A °No” in the previous inspection column Indicates asbestos abatement may be required.

3. Piping is part of the proposed ALT Boundary/or Power Uprate AST.

Point | Component 10l Location | Location
No. Sketch Inspections
2004-18 | CD30TE02 036 T.B. FPR EI v.243. NO Ranked high by’,C_HECWORKS include 12 inch:
.19 | 036 v ’ o NO long stub between CD32LEO1 & CD32EL02.
2004-21 CD32ELO2 039 ! " " NO
2004-22 ES1ASPO1 063 - .T.B. HB Elev. 255'. 1998 Highly susceptible to FAC damage. This is the only
. A . remaining carbon sleel section in Extraction Steam
| svstem. Baseline data for owerurate.
2004-23 MSDOTEO1 097 T.B. HB Elev. 249. NO - Industry Experience with numerous through waJlleaks in v
. : , drain collegtor headers. Scan as much of header below
: drains from LeV 38A to 380 and ST-6D-2A to 20 as
MSDOTEOS | accessible. See Nole 3.
2004-24 | MSD9ELO5 097 T.B. HB Elev. 237 NO ' Industry Expei’ience with numerous through wall leaks in
004-2 : _ " NO - | drain collector headers. Inspect a minimum of 16 inch
" ] " . NO
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VERMONT YANKEE PIPING FAC INSPECTION PROGRAM 2004 INSPECTION SCOPE (3/27/03) - Page 3 014

LARGE BORE PIPING: Internal Visual ‘Inspections(w-ith stupplementsl UT as required)

‘Ins action Point Né. Oeser! lion .
2004-27 'A" 36 inch diameter Turbme Cross Around line (CAR)_.
2004-28 : "6" 36 mch' dlameter Turbine Cross Around line (CAR).‘

, 20>04-29 “C" 36 inch diameter Turbiné‘-"Cross Around"éin'e’"(CAR);‘
2004-30 "D" 36 inch dfamefer Turbine Cross Aroﬁhd fine (CAR). |
2004-31 | .. “C" 30 inch diameter;furbine Cross Around line (CAR).

| 2004-_32 ' 0 3'0 inch diamété'r Turbine Cross Around Ifne'(CAR).

- T0Z0Z0DIN

Note: Internal visual inspections of open ends at all large bore conneé‘uons to the new H\gh Pressure feedwater healers will be
performed during installation of the new heaters during the 2004 RFO (Thls mcludes Feedwatar Extractlon Steam, Monsture

Separator Drams and Heater Drain piping.)
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TURBINE BUILDING-FEEDWATER FUMP ROOM.
REFERENCES: G191157,G191182,G191189,5520-Fs-124

REVISION 1.11124/97 -

VERMONT YANKEFPMNG‘ERUS‘UN'?
CORROSION INSPECTION F’ROGRAM

EEEDWATER LINE 16' FpW-1

COMPONENT LOCATION SKETCH  No.OO|

D

Appendix A PP 7028 Original

Page 6 of 102
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| TURBINE aUIIDINC-FEEOWATER PUMP ROOM.
- REFERENCES: G 19t t57,G19!182,G1911893,5920-F5-124

* REVISION 1 11/24/91

'|FEEDWATER LINE 16' FOW-2

VERMONT YANKEE PIPING ERQSION- '; ,
CORROSION INSPECTION PROGRAM

|COMPONENT LOCATION SKETCH  No002

] . ) N i ./
Appendix A PP 7028 Original ~ Page ?,08102

'
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TURBINE BULDNG-FEEDWATER PUMP ROOM .
REFERENCES: G 191157,G 191182,G191 163,5920-F3+124

REVISION § 11/24/9% .

k¢

IPING -
 CORROSION INSP_ECTI:ON PROGRAM

FEEDWATER LINE 16' FDW-3

COMPONENT I.OCATION SKETCH No£03

Appendix A PP 102& Origing?  Pave §.0¢ 102

-~
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REVISION I 11/24/91 | o
VERMONT YANKEE PIPING EROSION- |
CORROSION INSPECTION PROGRAM |:

FEEDWATER LINE 18' FDW-7

TURBINE BLDG FEED PUMP ROOM/HEATER BAY.
REFERENCES: G191157.G191182,191188,5920-F5-124

COMPONENT LOCATION $KETCH No.GdS

" Appendix A PP 7028 Original Page 10 of 102
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REACTOR BULDING-STEAM TUNNEL/DRYWELL

' REFERENCES: G191167,G191IBO,Glgllel ‘ w,ﬁ* '
. VYRFDW-PART 5A,VYI-FOW-PART 5C. : ‘

TVERMONT VANKEE PIPING EROSION-

FEEDWATER LINES 16' FDW-14 & 16

& %’%
#

?0\ L ' /5

d :

\61759 ' » Q‘cﬁ‘s %Q,% Ron

FDI6ELDH iy

Ny >, ‘
G
: q%‘ : .6,\\"%

REVISION &t 11124/81

| CORROSION INSPECTION PRCGRAM

. |COMPONENT LOCATION SKETCH No.Q0S

"Appendix A. PP 7028 Original - Page 14 of 102
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Y- TR
Q?z’o,\ ‘2:{5;4"
)%,. po. e
tﬁmﬁﬁ
' FOITRLO2
16" FOW-1G
{KETCH Na QO8] e ,
1610 FC2 REDUCER
REACTOR BULOING-DRYWELL : ‘

REFERENCES: G191167,5191180,G151181 VY(—FDW-PART 5A

FD 93ROy

" FhlseLog

/4"";1,0' FDW-19

/ FOI9SPOS
FOISSPO4 . .

AREVISION 11 1172479}

I

| COMPONENT loe ATION SKETCH NogI0

VERMONT "YANKEE PIPlNM- o
CORROSION INSPECTION PROGRAM |

|*FEEDWATER LINES 10*-FOW-19 ¢ -2

Appendix A PP 7028 Original  Page 15bf 102
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\ FRO/ LP, HEATER E-G~1A
CDBOTEOS tsxm:HNo 034
ngﬁg’%
égad’@ c“ms Q'?"e‘-c.
. % f 5 ; .

’op%tuc _ " REVISION & 7/13/90 | ot
e, T VERMONT YANKEE PIPING EROSION-

A o CORROSION INSPECTION PROGRAM -

TURBINE BULDINGFEEDWATER PUMP ROOM -

© REFERENCES: C191157,61911811,0191187,5820-F8-1(6

20 LC-30

EL 2428
FROML.P, HEA'TER

£3-1-8 -

' -\ ]
) X . (SKETCH No.DI3S)
{3 )

a 2436t
(SKETCH No, 042)

CONDENSA,TE LINE 24*-C-80

COMPONENT LOCATION SKETCH No. 096

Appendix A PP.7028 Original  Page 41 of 102
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TURBINE BULDING-FEEOWATER PUMP ROOM -
REFERENCES: GIQ1157,019118B,6191187,5028-R5~116

W..g A PEEDWATER PURP

Q. 2410t

CoB2SPOS ,
e FLANGED SFOR.PSCE | |

© CD92RDBO1 : ; 16=X20" REDUCER

coszaLos | 1

b iR
o Ty |

T |

-
PV
| .Qe_‘iﬁ,e' |

REVISION [r 7/13/90 ,
FVERMONT YANKEE _PI_PING ERQSION-
CORROSIQN INSPECTION PROGRAM

CONDENSATE UNE 20r-C-32 :

COMPONENT LOCATION SKETCH No. 039

Appendix A PP 7028 Original  Pagr. 44 of 102
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TURBINE SULDING-HEATER BAY
REFERENCES) CI9)138,019)184,0181185,5920-FS-1-8

-%3.;‘.%
&, 3.
&y, /452 AN - 6#399’
oG ‘
‘6"5{ ’ "%0,
&y \ > . 7L ESIASRO9
& <0 QO;, . 177x240 Rep S
i - Vg, 4- &3
S . et
‘b@ g EL 2551 T g
- - E5IARDO}
ESIASPIO
g’d HP. HEATER E-I=1A
Ol peLs |

AI-OU [henb WY
-SSR gl

1ovd-zz.

REVSON 1:2/7/82

- |CORROSION INSPECTION PROGRAM

EXTRACTION STEAM LINE 12/-ES-1A

 JCOMPONENT LOCATION SKETCH No, 063

Appendix A' pp 7028 Original  Page 68.0£102
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REFERENCES: 01011560 181182,6191183,5926-F-1-18
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PLANNED SCOPE

PP 7028 VY PIPING FLOW ACCELERATED CORROSION. (FAC) INSPECTION

"PROGRAM
RFO 24 - SPRING 2004 Capme MRS

30>

- External Ultrasonic Thickness (UT) Inspection of 26 large bore components at
11 locations. Includes some new locations, sorne repeat inspections for

trending, and for a baseline prior to power uprate.

. External Ultrasomc Thickness (UT) Inspection of 11 sections of small bore
piping. Includes 5 sections on the turbine bypass valve 1% sealleakoffline if

the line is not replaced dunng the outage

* Internal Visual lnspectlon 'of 6 of the 8 Turbine Cross Around Lines (36A to 360,
30C, & 300).

<« WO 02—4906 FAG Inspections -restraint remov»ed with VYM 2003/009 o

BASIS 1 COMMENTS

- Component selection based on previous inspection results, the CHECWORKS -
- models, industry and plant operating experience, the FAC HWC study, '
postulated power uprate effects, and engineering judgment.

» Similar numbers of components to be inspected as in previous outages. VY
inspects less than the industry average due to a simpler desrgn (no reheat) and
Chrome-Moly Extractlon Steam p|p|ng

« For Large Bore Piping: The combination of previous inspections and the

‘proposed 2004 inspections should provide a solid basis for a high degree of
confidence against unexpected piping wall loss. We will have sufficient base
line data to evaluate any negative trends from Power Uprate and HWC.

+ Recent Small Bore leaks at VY and numerous ones at other plants require an

increased and more intelligent focus on small bore piping.

. Given that it's a full year from the start of the outage, any industry or. p!aht evehts
that occur in the interim or new information may necessitate an increase in the

planned scope.
A

NEC020219



