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iplng FAC Inspection Progr: 2004 Refueling O nspection Report (RFO24- Spring 200

1.0  EXECUTIVE SUMMARY

External UT measurements were taken on 26 large bore piping components in the Feedwater,

. Condensate, Extraction Steam, and Main Steam Drain Systems. External UT inspections were
performed on 11 sections of small bore piping on the turbine bypass valve first seal leakoff piping,

the high pressure turbine pocket drain line, and the feedwater pump warm-up iine. Internal visual

inspections of the turbine cross around piping were performed in all four 36 inch diameter lines A to
D, and the two west 30 inch diameter lines C and D.

Component selection was based on a combination of; previous inspection data, industry events,
analyses using the EPRI developed CHECWORKS computer code, and the consequences of
component failure. A detalled selection process was used and was documented in reference (4).

The large bore results were evaluated using a three level screening process deﬂn”ed in plant
procedure DP 0072. All components inspected were found to have a wall thickness greater than the
code minimum wall thickness. The predicted thickness at the next refueling outage was greater than

the code minimum wall thickness for all components. No large bore piping components required
repair or replacement during the refueling outage.

Small bore lnspecﬂons on line 1SLBPVHdentified localized wall loss and a local “like-for-like” carbon
steel replacement at inspection location 04-SB04 was performed during RFO 24. Engineering

Request ER 04-0964 was written for replacement of the entire 1SLBPV line with FAC resistant
materlal
p]

A summary of the large bore piping component screening is contained in Attachment 1. Attachment
2 contains a summary of the small bore piping inspection results.

Section 6.0 discusses the criteria used 10 screen components as requiring future monitoring.
Attachment 3 contains a summary of piping components recommended for future inspections.

 Section 7.0 identifies components repaired or replaced during RFO 24. | : -

Section 8.0 contains conclusions and recommendations for future FAC Inspections. There were no
immediate operability concerns as the resuit of FAC inspections performed during RFO24.

VY-RPT-04-00010 Revision 0 L , Page 3 of 20
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FAC Ins on Program - Refueling O e Inspection Report (RE024- Spring 2004)

20 PURPOSE

Each refueling outage, ultrasonic thickness (UT) measurements and or/internal visual inspections
are performed on plant piping per the Vermont Yankee Piping Flow Accelerated Corrosion (FAC)

Inspection Program, PP7028, reference (1). This report summarizes the results of the inspections
performed during RFO 24—Spring 2004.

3.0 . ASSUMPTIONS

There are no assumptions.

40 2004 REFUELING OUTAGE INSPECTION PLAN
The 2004 refueling outage inspection scope was developed to satisfy the following goals:

. Inspection of large bore components requiring follow up Inspectlons based on UT data from
previous refuelmg outages.

¢ Inspection of components identified by the EPRI CHECWORKS computer code as being

ranked high for susceptibility to wear and/or having the least time remainlng to reach code
minimum waII thlokness _

o Perform repeat inspections on selected large bore components for calibration of the
. CHECWORKS models.

o Toincorporate industry experience into the program through inspection of components at VY-
that are similar to those that have either failed or showed significant wall thinning at other
plants. During the 2004 RFO, inspections were performed on large bore piping connected
directly to the condenser which serves as a drain collector for several small bore lines.

o Perform an internal visual inspection of aII four 36" turbine cross around lines exiting the high
pressure (HP) turbine. These inspections are to baseline the condition prior to changes in flows
due to the HP turbine modifications and power uprate. A priority is to assess the condition of a
12inch dlameter carbon steel stub piece visible from inside the 36"A line.

e Performan internal visual inspection of the 30" C and D cross around lines to confirm the
condition of previous P22 material replacements.

¢ Inspection of selected small bore components contalned in the Small Bore Database which
~ have not had an initial inspection.

¢ Inspection of selected small bore components based on previous wear or Ieaks primarily on
the turbine bypass valve chest first seal leak off piping.

' VY-RPT-04-00010 Revision 0 Page 4 of 20
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+ VY Pipin ACI spection. Program 2004 Refueling Outage In: lo ort (RF024- Spring 2

¢ Inspection of selected small bore components connected to the HP turbine to baseline the
~ condition prior to changes in flows due to the HP turbine modiﬂcatlon and power uprate,

Large and small bore piping components subjected to off normal tlow conditions, such as
components downstream of normally closed valves with seat leakage are generally performed
each refueling outage. These components are typically identified by the cognizant Systems

Engineer, using the turbine performance monitoring system. No components were identified
during the scoping for RFO 24.

Ali four HP feedwater heaters were schedu!edbfor replacement in the 2004 RFO. This limits
access to piping in the upper heater bay. To optimize the inspection scope a number of
inspections will be performed in the feedwater pump room on both the feedwater and

condensate systems. These inspections will serve to baseline conditions prior to the increased
fiows from power uprate.

The planned duration for RFO 24 FAC activities was approximately 18 days. Given the shorter
duration consideration was given to ophmlzing the locations and number of components to be
Inspected, and also to be consistent with previous outage inspection efforts. The detailed reasoning

for component selection is contalned in the Inspection Lacation Worksheets, reference (4) The
complete planned scope for RFO 24 is contalned in reference (5)

VY-RPT-04-00010 Revision 0 Page 5o0f20
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{ Piping FAC Inspection Progra 2004 Refueling Outage Inspection Repo 024- Spring 2004

50 EVALUATION OF INSPECTION RESULTS

5.1 Large Bore Plping

The planned large bore piping inspection scope for RFO 24 included external UT exams on 26 l‘a'rge
bore piping components at eleven locations on the Feedwater, Condensate, Extraction Steam, and
Main Steam Drain Systems. All 26 components were inspected using external UT.

The thickness data were evaluated using a thres level screening process as defined in procedure,
DP 0072. The UT inspection results for each component were reviewed for anomalles and
. consistency with piping geometry. Wear rates (wear/cycle) were calculated for each component
using methods specified in DP 0072, and are consistent with NSAC-202L, reference (6). For
component UT results which indicated no wear or minimal wear has occurred a minimum wear rate
of 0.005 Inches/cycle was used. Using the calculated wear rates and the 2004 measured thickness,
the predicted thickness at the end of the next cycle (2005 Tpred ) was calculated using a safety
factor of 1.2 on the calculated wear per cycle. Using both the wear rate and 2004 measurement
data, the projected number of cycles beyond the Spring 2004 refueling outage (RFO24) for each
component to wear down to the code minimum wall thickness was also calculated

Ccmponents passing the Level 1 screen have 2005 Tpred greater than .875Tnom (the
manufacturing tolerance of new piping) and require no further evaluation. The Level 2 screen is for
components with 2005 Tpred less than .875Tnom but greater than Tmin (the code minimum wall
thickness to resist pressure and mechanical loads). These components are acceptable for -
continued operation but future monitoring is recommended. The Level 3 screening is for
components with 2005 Tpred less than Tmin. The Level 3 screening is a detalled analytical
methodology. It also requires that additional piping components be inspected this outage (sample
expansion), and considered for inspection during future refueling outages.

All components inspected were found to have wall thickness greater than code minimum wall

thickness. All predicted wall thickness (at the 2005 refueling outage) values were above code

minimum wall thickness. Of the 26 large bore piping components inspected, 14 (54%) passed the
" Level 1 screen, and the remaining 12 (46%) passed the Level 2 screen.

No large bore repairs or replacements were required. ‘Eight components were recommended for
future monitoring. These are discussed in Section 6.0 of this report. A summary of the large bore
piping component screening is contained in Attachment 1.

VY-RPT-04-00010 Revision 0 Page 6 cf 20




+ VY Piping FAC Inspection Program ' a 2004 Refueling Outage Inspection Report (BFQ 24- §g;lgg;2004)

5.2 Turbine Cross Around Piping
36 Inch Diameter Lines Ato D:

Internal visual inspections of the four 36” turbine cross around lines exiting the HP turbine were
performed. These inspections were performed to document the condition of the lines prior to
operation with the modified turbine and increased flows from power uprate. Also, the visual
Inspection of a section of 12 inch dlameter carbon steel pipe on line 12-ES-1A stub piece visible

from inside the 36”A line was performed. This section was also included In the large bore external
- UT scope as inspection No 2004-022.

Prior to entering the piping, FAC mspecuon reports and notes from previous refuellng outages and
reference (12) were reviewed to identify prevlously noted conditions.

No areas of active corrosion were identified. Previously identified surface tiger striping with no -

discernable depth, showed no change in sutface extent. The piping is ‘essentially in the same
condition as noted in 1998 In reference(12).

Digital photes were taken in each line to document the condition during RFO 24. These will be
used for comparison during future outages. The photos are JPEG files contained on the attached
- CD. Attachment 4 to this report is an index and description of each photo.

—
T ——

'30 Inch Diameter Lines C & D:

An internal visual inspection of both the C & D 30 inch diameter cross around lines on the west
side of the turbine was performed to confirm the condition of previous P22 material replacements.
Both lines have been replaced with P22 Chrome-Moly piping material.- The 30" C fine was
replaced in 1993. This was the first inspection since the replacement. The 30" D Iine was replaced
in 1985 and the last mtemal inspaction was performed in 1995.

Both lines have a smooth grey/blue interior surface with no evidence of wall loss or active surface
corrosion. No photos were taken in the 30 inch diameter piping due to resource constraints. For
the 30 inch C line the only notable feature is discoloration in the heat affected zone onthe
downstream weld at elbow CARCEL(06 shown on FAC location Sketch No.084. Forthe 30 inchD
line, original fabrication grinding marks on the extrados of elbow CARDELOQ5 (FAC Location Sketch
085) which were previously identified in 1995 are essentially the same as in 1995

‘With 19 years of operation for the 30 inch D Iine and 10 years for the 30 inch C line, the ASTM
AB91 P-22 piping material shows no evidence of wall loss due to FAC and has proven as an
effective replacement material for the original GE supplied carbon steel piping.

VY-RPT-04-00010 Revision 0 Page 7 of 20 '




Plping FAC Inspection Program 2004 Refueling Outage Inspection Repo! 024~ Spring 2004

53  Small Bore Piping

.Eleven sections of small bore piping were scheduled for external UT inspection during the 2004
refueling outage. One inspection was a new location from the small bore database. Five locations
on the turbine bypass valve chest first seal leakoff line 1SLBPV were inspected to determine the
extent of condition due to a through leak during the cycle, reference (9). A temporary engineered
leak enclosure, reference (10), was removed and the damaged piping was replaced during the
outage. One of the locations inspected on 1SLBPV, 04-SB04 had localized wall loss and was

replaced with carbon steel pipe. Engineering Request ER 04-964, reference (11) was written to
replace the entire 1SLBPV line with FAC resistant material.

The remaining five locations were on the HP turbine pocket drain line 1SPL2 located directly under
the HP turbine. These were repeat inspections performed to assess the condition of the piping prior
to the HP turbine modifications and operation under power uprate flows.

No significant wear was found in the small bore piping Inspected except for location 04-SB04 on line

1SLBPV. A summary of the small bore piping inspection results and recommendations for future
inspections Is contained in Attachment 2.

- 54  Feedwater Heater Shells
Alllfour HP feedwater heaters were replaced during RFO 24. All ten feedwater heater shells have

been replaced with elther chrome-moly or stainless steel materials. There are no planned UT
inspections for the feedwater heater shells in the near term. :

6.0 COMI-'"ONENTS REQUIRING FUTURE MONITORING

Components requiring future monitoring are identified using the predicted thickness at the next
refueling outage (2005 T preaicted ), the “Screening Level” which the component passed, and the .
*Approximate Cycles to Tmin" shown in Attachment 1. From the wear rates and cycles to Tmin
calculated in Attachment 1, five components were identified with less than 10 cycles to Tmin. These
calculated times are based on consetvative wear rate estimates. A detailed description is contained
in Attachment 3. Re-inspections were recommended for 8 components with lowest calculated times
to Tmin. The recommended inspection time is generally one-half the calculated time to reach Tmin.

The 2004 refueling outage lhspection results will be incorporated into the existing CHECWORKS
models of the Feedwater and Condensate Systems. The 2004 inspection data along with data from
previous inspections will be used to refine the wear rate predictions. The results shown in

Attachment 1 and the updated CHECWORKS analyses will be used to determine the inspection
scope for future refueling outages.

VY-RPT-04-00010 Revision 0 ‘ Page 8 of 20
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. VY Piping FAC Inspection Program 2004 Refueling Outage Inspection Report (RFO24- Spring 2004)

7.0 COMPONENTS REQUIRING POSSIBLE REPAIR OR REPLACEMENT
No specific large bore components were Identified as réquiring repairs or replacements.

Small bore inspections on line 1SLBPV identified localized wall loss and a local “like-for-like” carbon
steel replacement at inspection location 04-SB04 was performed during RFO 24. Engineering

Request ER 04-0964 was. wrltten for replacement of the entire 1SLBPV line replacement with FAC
resistant materlal.

No other small bore plplng was Identified as requiring repair or replacement.

8.0 CONCLUSIONS / RECOMMENDATIONS FOR FUTURE FAC INSPECTIONS

There were no immediate operability concerns’as the result of FAC inspections performed during
RFO24.

Based on results from the RFO 24 inspections, no new immediate or near term repairs or
replacements are required. Heplacement of small bore line 1SLBPV piping which has experienced
through wall leaks In the past is being addressed in ER 04-0964. -—
The planned power uprate project underway at VY requires a complete review of program
evaluations, plping modeling, and procedures to account for changes in equipment and flow regimes
in plant piping systems. Inspection data taken this outage will serve as part of the baseline data
prior to operation with the increased flows from power uprate.

VY-RPT-04-00010 Revision 0 : : Page 9 of 20
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Plping FAC ion Pro 2004 Refueling Outage In lon Report (RFO24- S ing 2004)
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V.Y. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS
Insdect. || Component |DIA| Tnom |-875Taom| Tenn 2004 |Wear 2005 |Passed|Approx. |Future Comments
Nb. 1D ' Min.Trmess|Rate | Toreaetes SCreen {Cycles - (Inspections '
(in)| (in.) (in.) (in.) @(in.) |(nJeycle) Level [toTu, |Recommended
2004401 |[FDO1RDO1 | 16/ 1.219] 1.066] 0.965] 1.031] 0.005] 1.025), 2 11.0
’ 12| 1000 0875 0769 0.906] 0.005] 0.900] 1 | 228
2004402 |FDO1ELO1 16] 1.2191° 1.066 0.984 1.074f 0.005 1.068] -1 15.0
2004403 |FDO1TEOS 16] 1219 1.066| . 0.965 1.010{ 0.005 1.004f 2 7.5 2008 RFO [Note 5
2004404 [FDO1ELO4 16| 1.219 1.066 1.090| 1 431 0.006 1423 1 47.4
2004405 |FDO1SP0O4 16 1.219 1.086] 0.965f - 1.065| 0.005 1.069] 2 16.7
2004406 |FDO2RDO1 16] 1.219] 1.066] 0.965] 1.026] 0.005] 1.020|. 2 102 }J 2011 RFO
7 ] 12} 1.000] 0.875| 0.769] .1.052] 0.005{ 1.046] 1 472
200407 |FDO2ELO1 16 1.219] 1.066] 0984 1.187 0005 1.181] 1 33.8 i
200408 (FDO2TEO1 16 1.219] 1.066] 0965 0.986] 0.005] 0.98 2 3.5 2007 RFO {[Note 5 *See Note 6
2004409 [FDO3SPO1 16| 1.219 1.066] 0.965 ,‘ 1.068]  0.008 1058 2 .10:2 2011 RFO
2004110 |FDO7SP02 18| 1375| 1003 1085 1.197| 0014] 1481 2 6.8 2008 RFO
2004411 {FDO7ELO3 18| 1.375 1.203{ 1.160] 1.385/ 0.009] 1.374] 1 20.2
2004412 |FD14SP08US | 16] 1.219 1.066] 0.965 1413 0.007 11 o5 1 « 18.7
2004413 |FD14ELO7 16| 1.21 §r 1.066 0.965 1.164) 0.007 1155 1 23 Rows 110 12
16| 1.219 1.066 0.965 1.021 0.006| 1.014] 2 5.2 2008 RFO |Row 13, pup piece
— FD19SP03DS | 16| 0.844] 0739 0645 0789 0005 0783 1 | 240 Rows 12 US pipe
2004414 |FD19TEO1 | 16] 1.219]. 1.066] 0.645] 0.910] 0005 0.904{ 1 442 CC N560 Row 3
2004-15 [FD19RDO1 16] 1.219 1.066] 0.645] 1.151 0.005 1.145] 1 84.3 CC N560
10| 0.844] 0.739 0.585 0.781 0.005; 0.775] 1 32.7
2004416 |FD19SP04 10 0.844 0.739 0.450 0.778 0.005 0.772 1 547 CC N560
200417 {¥D21SPO1 10 0.844f 0.739 0.460 0.796] . 0.005 0.790 1 56.0 CC N560
FD19TEO1 10 0.844] 0.739 0.460 0.769} - 0.005] 0.763] 1 50.5 Branch FD19TEO1
VY-RPT-0400010 Revision 0 Page11 of20.




V.Y. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

Inspect. | Component [DIA! Taom [-875Tpem| Tmin 2004 |Wear 2005 {Passed|Approx. [Future Comments
No. 1D ' Min.Tmeas|Rate - | Tpredteres [Screen [Cycles  |Inspections
- (in)| (n.) {n.) {in.) (in.) ~[(nJeycle) . {Level [toTw, [Recommended
' Note2 [Note3 INote 4 .
CD305P03 ‘24| 0.688 0.602] 0.472] 0.660) 0.005( 0.65 T | 313 TRows 1-2
2004-18 |[CD30TEO2 24| o0.688] 0602 0.520] 0.902] 0.005| 0.89d 1 63.7 ' Rows 3-10
20| 0.5%4{ 0520, 0.440| 0.849 .0.005f 0.643] 1 3438
2004-19 [CD30SP04 24| 0688 0602] 0472 0629 0.0050 0.623] 1 26.2 Rows 11-12
500420 |CD325P04 20] 0594] 0520, 0394, 0.512] 0.005] 0.506] 2 19.7 - - |New Designation
2004-21 {CD32ELG2 20f 0.594] 0.520{ 0.450] 0.601 0.005] 0.595] 1 252 : Rows 1-8
o 20] 0.594f 0520 0.394| 0535 0.005) 0529 1 23.5 Rows 9-10 on Pips Stub

2004-22 |ES1ASPO1 12| 0.375] 0.328/ 0.180f 0.305{ 0.005/ 0289 2 20.8

: , .
2004-23 [MSD9TEO1 to 8| 0.500{ 0.438] 0348 0.410[ 0.005] 0.404f 2 10.3 _ 2010 RFO
MSDITEO08 ‘ ' ‘

2004-24 |MSDOELO5 8] .0.500] 0.438] 0.380] 0.432] 0.007] 0424 2 6.5 2010 RFO
2004-25 (MSD9ELQS 0.500] 0.438] 0.380] 0468 0.005! 0462 1 14.7
2004-26- [MSD9SPOSUS| 8| 0.500] 0.438] 0.348; 0.482| 0.005] 0476] 1 223

2]

NOTES:

1. All thickness values are inches.
2. . Wear/Cycle is approximately inches/18 months. The wear per cycle was calculated per DP0072 using 17.9 equivalent 18 month cycles based on approx.

R 157,000 operating hours up to 1996 outage, and 12000 + hrs./cycle. Mlmmum Wear/Cycle used to calculate Tpred and Cycles to Tmin is 0.005 inches per
-cycle.
3. 2005 T predicted = 2004 T measured - F.S. * (Wear/Cycle), F.S. = Factor of Safety = 1.20.

4. Cycles to Tmin is calculated from: (2004 T measured—Tmin) . (i.6. Cycles from 2004 RFO)
. F.S. x Wear/Cycle - )

5. Tee is fabricated from a 4 inch diameter Sweepolet installed on a 16 inch section of straight pipe.
6. 3.5 cycles to Tmin based on default wear rate. Actual point to point measurements from 1999 to 2004 indicate no wear.

B)

" VY-RPT-04-00010 Revision 0
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VIY. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 2 SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS
SIJIALL BORE
Smiall B Description / Sect. T Size | Sch | Tnom. -875Themi | T min. | 2004 Min. | Apparent 'Cycles> Comments
in peeti::. Location (n) (Inch) (inch) (inch) | Measured | WearRate | to
Number : . { Thickness ) Tmin.
(Ndte 1) (Note2) | (inch) (Inch/cycls) | (Note3)
0445801 2”-1SLBPV Pipe @ %’ 2 80 218 191 .089 .120 0.006 | 43 " | Note 5
'1 Weldolet at No.2 Turbine
Bypass Valve. . .
04.{3302 "~{SLBPV Pipe @ 90 Horizontal | 2 80 218 191 089 1585 0.008 6.9 Note 5
deg. SW elbow @ “C" . ’
Cross Around
Veortical 2 80 218 191 089 204 <0.005 19.2
044SB03 "-1SLBPV Pipe ‘both EWwmn {2 80 218 -191 .089 197 <0.005 18 ‘Note 5
" | sides of 90 deg. SW
; elbow
(Nq.98, N-S run 2 80 218 91 089 200 <0.005 185
92-5B02) :
044SB04 | 2-1SLBPV @ 222 S.W. | North 2 80 218 J91 .089 194 " <0.005 175 * Replaced, See
Tee o Note 4, Note §
(Nd.99, South 2 80 | .218 .191 .089 087 <0.005 1.3° o .
92{S803) : : g -
West 2 80 .218_ AN .089 201 <0.005 18.7
044SB05 2-1SLBPV @ 90 deg. SW | E-Wrun - | 2 80 218 191 089 202 <0005 18.8 Note 5
Eibow :
‘ N-S run 2 80 218 191 .089 197 <0.005 . 18.0
044SB06 2 %" — 1SPL2, HP Turbine | Vertical 2" 40 203 .178 094 0177 <0.005 138 Re-inspect at pipe
Drain . : bend in 2007 RFO
(Nq.110, g?- Pipe 2%° |40 | 203 178 084 0.143 <0.005 82 after EPU
SB#9) bend ‘ ) operation.
Rows 30
to 34 )
Horizontal | 2 %" 40 203 .178 F,094 0.177- <0.005 13.8
FRPT 00010 Revision 0 Page 13 of 20




Viv. PIPING FAC INSPECTION PROGRAM - 2004 REFUELING OUTAGE INSPECTION REPORT (RF0O24- Spring 2004)
ATTACHMENT 2 SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS
SMALL BORE - continued .
"Snrall Bo| Description / Sect. Size | Sch | Tnom. | 875Tnem | Tmin. | 2004 Min. | Apparent | Cycles | Comments
Inspectian. Location (in.) ([nch) (Inch) (inch) Measured Wear Rate to
NuMmber i . ot Thickness Tmin.
' (Ndte 1) _ : (Note2) { (inch) (inch/cycle) | (Note3d)
0415B07 | [2%"~1SPL2 Elbow 2%” [40 [.203 [.178 094 0.169 - [ <0.005 125
) Rows 1to 6 .
(NoJ111, 93; Horizontal 2% 40 203 178 094 0.174 <0.005 133
SBH0) Rows 7 to 38 _
0415808 2 %" -1SPL2 Pipe Bend 2% |40 | .203 178 094 0.140 <0.005 77 Re-inspect at pipe
Rows1to5 : . ' bend in 2007 RFO
after EPU
operation.
{Noj112, 93 Horizontal 2% 40 203 178 -1 .094 0.173 <0.005 132
SBqt) Rows 610 17 -
04-SB0g 2% ~1SPL2 Pipe Bend 2%" [40 203 178 .094 0.140 <0.005  [7.7 Re-inspect at pipe
04f§B09A Rows 1 to4 ‘ bend in 2007 RFO
, after EPU
i operation.
(Noj113,93} - Horizontal 2%° 40 203 -.178 094 0.160 <0.005 11
SB§2, No.114, Rows 5 to 23 .
93-$B53)) | :
Elbow 2%° 40 | 203 178 094 0.177 <0.005 13.8
Rows 24 to 28 :
0445B10 21"~ 1SPL2, Reducer 2% 40 203 .178 094 0.191 <0.005 16.2
"1 2 x2-1/2” Reducer at 2r 154 .135 .089 : .
{Nol115, 36" CAR
93-5B54) .
04-SB11 Yeinch piping at FDW | D.S.of R.O. | %° 160 | .187 164 116 0.190 <0.005 123
Pump warm up line _
R.O.
NQTES: . .
" 1. | Small Bore Database No. and previous inspection identification are shown in parentheses.
2. | Tmin jncludes a 0.065 inch corrosion allowance per ANSI B31.1-1967.
3. | Cycleb 1o Tmin from 2004 refueling outage. SF (safety factor) = 1.2 was used on the apparent wear rate. Smali bore wear is generally not trended for
the pyrposes of repeat inspections. Small bore components will generally be replaced if significant thinning is observed.’
4, South}ectnon was replaced with new C.S. pipe see W.O 03-000084-007.
5. | Engingering Request No. ER 04-0964 was written to replace the entire carbon steel 1SLBPV line with FAC resistant materials.
VYiRPT-04-00010 Revision 0 Page 14 of 20
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V.. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING
LARGE %ORE PIPING
InsPecﬁoP Component | Calculated | Recommend Evaluation / Reasons for Recommendation
Cycles to | Re-inspection
Tmin RFQ . .

2004-03 FDO1TEOS 75 2008RFO Estimated time for component to wear to code minimum thickness is based on the default wear rate of
0.005 inch/cycle. Time calculated based on muitiple inspection point to point measurements indicates at
least 12.5 cycles to code minimum wall. Recommerided inspection at 2008 RFO is based on
consideration of flow changes due to power uprate.

2004-06 FDO2RDO1 102 2011RFO Estimated time for component to wear to code minimum thickness is based on the default wear rate of
0.005 inch/cycle. Time calculated based on muitiple Inspsction point to point measurements indicates at

K least 50.8 cycles to code minimum wall. Recommended inspection at 2011 RFO Is based on
consideration of flow changes due to power uprate. v

2004-08 FDO2TEO1 3.5 2007RFO Estimated time for component to wear to code minimum thickness is based on the default wear rate of
0.005 inch/cycle. Time calculated based on multiple inspection point to point measurements indicates at
least 21 cycles to code minimum wall. Recommended inspection at 2007 RFO is based on consideration
of flow changes due to power uprate,

206 4-09 FDO3SPO1 102 2011RFO Initial inspection. Estimated time for component to wear to code minimum thickness is based on a

' conservative wear rate calculation. Recommendation for re-inspection at approx. % time to reach Tmin.

2004-10 FDO7SP02 6.8 2008RFO Initial inspection. Estimated time for component to wear 1o code minimum thickness s based on a
conservative wear rate calculation. Recommendation for re-inspection at approx. ¥ time to reach Tmin.

2004-13 FD14ELO7 @ 5.2 2008RFO Initial inspection. Esfimated tima for component to wear to code minimum thicknessisbasedona

DS pup piece conservative wear rate calculation. Recommendaﬁon for re-inspection at approx. 1. time to reach Tmin.

2004-23 .| MSD9TEO1 to | 10.3 2010RFO Initial inspection. Estimated time for componer{t to wear to code minimum thickness is based on a

MSDITEOS | * conservative wear rate calculation. Observed thinning was localized to area below connections of small
bore lines. Code min wall based on a conservative design pressure of 1250psi. Recommendation for re-
inspection at approx. % time to reach Tmin.

2004-24 MSD9ELOS: 6.5 2010RFO Initial inspection. Estimated time for eomponent to wear to code minimum thickness is based on a
conservalive wear rate calculation. Observed thinning was localized to area below connections of small
bore lines. Code min wall based design pressure of 1250psi considering this line connects directly into
the condenser. Recommendation for re-inspection at approx. prior to time to reach Tmin.
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V.

Y. PIPING FAC INSPECTION PROGRAM

2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)

ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING

SMALL HORE PIPING
‘Inspectidn | Component | Calculated | Recommend | Evaluation / Reasons for Recommendation
Cycles to | Re-Inspection
Tmin RFO
04-5B01 % &1 4.3 Min NONE Engineering Request ER 04-0964 was writien to replacs the 1SLBPV line with FAC resistant material.
04-8B02 | | 1SLBPV : C Additional inspections will only be performed on this line, if the piping Is not replaced.
04-SB03 ’ . v
04-5B04
04-5B05 '
M 1
04-5806, 2-1/2"-1SPL2 | 82 2007RFO The estimated times shown for !oeaﬁons on this line are constructed of bent piping. The calculated times
.| 04-5B08, 7.7 for components to wear to code minimum thickness is based on the default wear rate of 0.005 inch/cycle.
04-SBOSA 7.7 Time calculated based on multiple inspection point to point measurements at the piping bends are as
1 follows: . )
Inspection Time to Tmin DEFAULT  Time to Tmin point to point
04-SB0S 82cycles 27.2 cycles
04-SBO08. 7.7 cycles 18.2 cycles
04-SB09 7.7 cycles 53.7 cycles 7
Recommended inspection at 2007 RFO is based on consideration of flow changes due to high pressure
tusbine modifications, power uprate flows, previous wall thinning of this fine a Duane Arold.
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. VY. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RF024~ Spring 2004)
ATTACHMENT 4: CATALOG OF PHOTOS FROM INTERNAL INSPECTION OF 36 INCH DIAMETER CROSS AROUND PIPING
AXin 36INCH | Description / Notes
PEG C.AR. LINE _
LE
UMB ~ .
01 D Looking upstream at bottom of S0degree elbow. Note surface tiger striping and previous surface grinding on bottom piates in elbow and
in HAZ of weld from pipe to elbow. Some surface roughmess on bottom half of harizontal run.
02 D Same as 01 above rotated 90 degrees. Note small area adjacent to weld to elbow and longitudinal weld In horizontal pipe.
03 D Looking downstream at right side of horizontal pipe upstream of manway. General surface roughness on pipe and at weld at manway.
04 D Looking downstream at right side and top of horizontal pipe upstream of manway. General surface roughness on top of pipe and at weld
at manway. i
05 D Looking downstream at center of Herzog cone at inlet to MS-1-1D.
06 D Close-up of welds on Herzog cone at inlet to MS-1-1D.
07 D Close-up of welds on Herzog conse at inlet to MS-1-1D.
08 D Close-up of welds on Herzog cone at inlet to MS-1-1D.
09 D Looking downstream at bottom right side adjacent o weld to MS 1D inlet. Note pravious welds overlay and surface grindin
10 D Looking downstream at bottom left side in bore of inlet nozzle to MS 1D inlet. Note extent of previous surface comosion and previous
surface grinding.
11 D General surface condition on bottom of horizontal pipe upstream of manway. Note roughness.
12 D General surface condition on left side of horizontal pi stream and opposite of manway. Note roughness.
13 D Looking downstream at left side in bore of inlet nozzle to MS-1-1D. Note extent of previous surface corrosion, previous surface grinding,
‘| and localized areas of previous attack. ’
14 D Looking downstream at left side of pipe and in bore of inlet nozzle to M-1-1D. Note extent of previous surface corrosion, previous
surface grinding, and localized areas of previous atiack. Also general surface condition of pipe.
15 C Looking upstream from manway. Note FME in bottom of pipe from HP turbine modifications. Material was vacuumed out of pipe and CR
written to document condition.
16 c Same as 015 above rotated 90 degrees. Nots area of surface roughness along left side of pipe.
17 C Looking upstream from manway. FME in bottom of pipe from HP tjirbine modifications was removed. Note area of surface roughness
: and previous surface grinding along left side of pipe and along b longitudinal weld in extrados of elbow.
18 (o] Looking downstream from manway. Nots area of surface mughnes# and previous surface grinding along right side of pipe and on
extrados of mitered elbow at inlet to MS-1-1C. .
19 (o] Looking upstream at elbow. Note area of surface roughness and previous surface grinding along left side of pipe and left bottom plate of
. elbow. . .
20 C Looking upstream at elbow. Note area of sutface roughness and previous surfaca grinding on right bottom plate of elbow.
21 C Looking upstream, close-up of bottom of elbow. Nole area of surface roughness and previous surface grinding. Crown of longitudinal
. weld on extrados of elbow and to downstream pipe has no corrosion surface film. : :
22 C Looking upstream, close-up of upper right side plate in 90 degree elbow (intrados). Note area of surface tiger striping along weld to
% tuming vane and at weld to horizontal pipe. . ; .
23 c Looking upstream, close-up upper right side of horizontal pipe downstream of weld to 90 degree elbow. Note extent of localized area of
surface roughness. ) ’ :
24 C Looking upstream, close-up upper trailing edge of tuming vane and bottom (extrados) of elbow.
VY1RPT-04-00010 Revision 0 F!qge 17 of 20
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.V]Y. PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RFO24- Spring 2004)
ATTACHMENT 4: CATALOG OF PHOTOS FROM INTERNAL INSPECTION OF 36 INCH DIAMETER CROSS AROUND PIPING
XXin 36INCH | Description / Notes
PEG | C.AR. LINE
i"f »
UMBER :
25 C Looking downstream from manway. Note area of surface roughness and previous surface grinding along right side of pipe and welds
and on extrados of mitered elbow at inlet to MS-1-1C. : .
26 c Close up of extrados of mitered elbow. (right side of horizontal run). Note area of surface roughness below the equator and previous
surface grinding along lengitudinal weld and circumferential weld on upsiream end of mitered elbow.
27 [0 Close up of extrados of mitered slbow. (right side of horizontal run). Nots area of surface roughness abova the equator on extrados of
' elbow and on bore of inlet nozzle to MS-1-1C. y
28 B General surface condition on bottom of horizontal pipe upstream of manway. Note roughness.
29 B Looking upstream, close-up of bottom of 90 degree elbow. Note Pravious tiger striping and previous surface grinding over entire area of
left side bottom plate (extrados) in elbow.
30 B Looking upstream, close-up of right side of weld at 90 degree elbow to horizontal pipe. Note surface roughness on upper right side plate
in elbow (intrados) and on downstream pipe. .
31 B Looking upstream, close-up of bottom of pipe at weld at S0 degree elbow. Note previous area of surface attack immediately upstream of
to horizontal pipe. Note surface roughness on bottom surface of pipe. -
32 B Looking upstream, close-up of hole bored in left side of horizontal pipe downstream of 90 degree elbow. Hole is for small bore nozzl
used in turbine performance testing. Note general surface condition of pipe. :
33 B Looking upstream, close-up of top left half (intrados) of 90 degree elbow. Note extent of surface tiger striping over entire area of the top
. - left side plate (intrados) in elbow. Also surface roughness on upper surface of tuming vane. .
34 B Looking upstream to vertical drop, in intrados of 90 degrae elbow (go into top half of elbow). Note local area of surface corrosion on
upper left side of intrados adjacent to the longitudinal weld. '
35 B Looking downstream on left side of horizontal pipe just opposite and upstream from manway. Lecalized area of previous surface
: _corrosion and previous sutface grinding along longitudinal weld on left side of pipe. .
36 B Looking downstream on right side of horizontal pipe upstream from manway. Localized area of previous surface corrosion and previous
.| surface grinding along longitudinal weld on right side of pipe. =~ . - . .
37 B Same area described in photo 35 above. ’
as B Looking downstream in horizontal pipe upstream from manway. Localized area of previous surface roughness opposite manway above
equator. Note PPE for on large engineer for future inspections (PCs, Safety hamness, ropes and oxygen monitor. Knee pads are
recommended). '
39 B Looking into 12 inch dlameter connection for fine 12°-ES-1B. 12 Inch piping is chrome-moly. Note fit up miss-malch at-bottom of 12 inoh
. pipe for future inspections. ) .
40 B Looking downstream in horizontal pipe opposite from manway. Localized area of previous surface roughness and surface grinding.
41 B Looking downstream of horizontal pipe bottom surface upstream of inlet to MS-1-1B. Localized area of previous surface roughness and
surface grinding at bottom center and along circumferential weld at mitered elbow.
42 B Looking downstream at right side of horizontal pipe and intrados of mitered elbow at equator of pipe. Note localized area of previous
surface corrosion and surface grinding upstream of weld from pipe to elbow.
43 B Lo_oklilng downstream at right side of horizontal pipe and intrados of mitered elbow below equator of pipe. Note localized area of surface
: _roughness. - .
- 44 A Looking upstream at right side of horizontal pipe upstream of manway. Note extent of previous intemal weld repairs and surface
grinding on pipe and upstream elbow. : ) ) )
. ,‘ ‘ |
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PIPING FAC INSPECTION PROGRAM 2004 REFUELING OUTAGE INSPECTION REPORT (RF024- Spring 2004)

ATTACHMENT 4: CATALOG OF PHOTOS FROM INTERNAL INSPECTION OF 36 INCH DIAMETER CROSS AROUND PIPING

XXin - [ 36INCH Descnption / Notes : :
PEG C.A.R. LINE . , : .
ILE : 1. : s ' . ) ) '
UMBER . : . :
45 A Looking upstream at right side of horizontal pipe-and 90 degree elbow. Note extent of previous intemal weld repairs and surface
3 grinding on pipe. Also note extent of previous surface grinding in elbow at bottom extrados and bath top and bottom right side piates.
. 46 A Looking upstream into 12 inch diameter connection for line 12™-ES-1A. 12 inch piping is chrome-moly EXCEPT for C.S. pup piece
: approx. 5 inches long shown between welds in photo. Note fit up miss-match at bottom and left side of 12 inch pipe for future ’
inspections. Also note prevlous weld repaii and surface grinding at left side of 12 inch opening and general surface condition of 36 inch
pipe..
47 | A Looking.downstream at top left side of entrance to MS-1-1A. Note Ioca[ized area of previous surfaoe comosion and surface gnnding in
bore of nozzle and general condition of circumferential weid.
48 A Looking downstream at right side of pipe &t entrance to Ms-1 -1A. Note prev:ous weld repair and surface grinding. -
" 49 A. Looking downstream at top of pipe at entrance to MS-1- 1A. Note previous surface grinding and general condition of piping upstream of
. . - | circumferential weld.
50 A Looking downstream at bottom left side of Herzog cone at inlet to MS-1-1A. Note condition of fillet welds.
Notes: 1. Pictures are in JPEG format. File names on CD are 'RF024picwre)0(.JPG” where “%c” is in column 1 above.

l\\

. In descriptions above, directions for orientation are given looking downstream (| o. left side of plpe means looking downstream on left s:de

on interior surface.
Heference VY drawings 5920-0150 Sheets. 1 & 2 for pipmg arrangement. And 5920-6841 Shaet 1 of 2 for spool piece detalls
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ENN

 NUCLEAR
MANAGEMENT
MANUAL

QUALITY RELATED ENN-DC-147  Revislon 3
ADMINISTRATIVE PROCEDURE :
INFORMATIONAL USE Page 15 of 15 ‘

ATTACHMENT 9.3

TECHNICAL REVIEW COMMENTS AND RESOLUTION FORM

ENN Site Applicability: [JiP1 [J1P2 [1iP3 []JAF [JPNPS [X]VY

== I y . . Engineering Report
E"te@ Technical Review Comments and Resolutions Form
Engineering Report gg&I?:T-M- 0Rav. Title:© Vermont Yankee Plping Flow Accelerated Corrosion
Number:

Inspection Program (PP 7028), 2004 Refueling
Outage Inspection Report (RFO 24 - Spring 2004)

Quality Related: Dq Yes [INo.

Speclal Notes or Instructions:None

Comment | Section/ Review Comment Response/Resolution Responsible
‘{ Number | Page No. : Engineer's
‘ . Accept
: v Initials.
1 _5.1/6 Percentages of components | Incorp'd. -\-]?14@,
2 | Attach. 1 . | Inspect. No. 2004-09 adjust | Incorp'd. | JUhv—
Tpred.
3 Attach. 1 Notes, 17.9 equivalent Incorp'd. (I%Q._
cycles )
4 Attach. 2 - . | Inspect. No. 04-SB06, adjust | Incorp'd. AT e
Cycles to Tmin. ‘ .
5 Attach. 2 Inspect. No. 04-SB08, adjust | Incorp'd. U‘Z@ ,
Tmeas. :
, ' rod
Reviewed/ Verifisd By: T.M. OCon M fJot— Date:2-15-05
Site/Department. VY/MSD “ L Phone:x3092
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