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VV DI 1. =Af' 1.0 .ý+i^n D rým 2005 Refuellna Outaae Insoection Report 1RFO25- Fall 2005)

1.0 EXECUTIVE SUMMARY

External UT measurements were taken orGilarge bore piping components in the Feedwater,
Condensate, and Main Steam Systems. External UT inspections were performed on 5 sections of
carbon steel small bore piping in the condensate and control rod drive systems. Internal visual
Inspections of the turbine cross around piping were performed in the A and C 36 inch diameter lines
and in the B 30 inch diameter line. The inspections were performed under EMPAC Work Order 04-
004983.

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

The large bore and small bore inspection results were evaluated using a three level screening
process defined in plant procedure DP 0072. All components inspected were found to have a wall
thickness greater than the code minimum wall thickness. The predicted thickness at the next
refueling outage was greater than the code minimum wall thickness for all components. No large bore
piping components required repair or replacement during the refueling outage. Remaining service life
(RSL) calculations based on the UT inspection data have been factored to account for a 20%
extended power update commencing in March 2006.

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

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

No components inspected in RFO 25 required repair or replacement. ER 04-0964 was implemented
outside the scope of this program to replace piping previously recommended for replacement in RFO
24, reference(9).

Section 8.0 contains conclusions and recommendations for future FAC Inspections. There were no
Immediate operability concerns as the result of FAC inspections performed during RF025.

Components on the SSH and SPE lines scheduled for inspection in RF025 and were de-scoped due
to higher priority LP turbine work in the same location. These locations should be inspected in RFO
26.

VY-RPT-06-00002 Revision 0 Page 4 of 19
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2.0 SCOPE I PURPOSE

Each refueling outage, ultrasonic thickness (UT) measurements and/or internal visual inspections are
performed on plant piping per the Vermont Yankee Piping Flow Accelerated Corrosion (FAC)
Inspection Program, PP 7028, reference (1). For RFO 25, the inspections, scaffolding installation,
insulation removal, and surface preparation activities were performed under EMPAC Work Orders 04-
004983-000 to 04-004983-010.

This report summarizes the results of the inspections performed during Fall 2005 Refueling Outage
(RFO 25).

3.0 ASSUMPTIONS

There are no assumptions.

VY-RPT-06-00002 RevIsion 0 Page 5 of 19
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4.0 2005 REFUELING OUTAGE INSPECTION PLAN

The 2005 refueling outage inspection scope was developed to satisfy the following goals:

" Inspection of large bore components, requiring or recommended for follow up inspections, based
on UT data from previous refueling outages.

* Inspection of components identified by the EPRI CHECWORKS computer c6de as being ranked
high for susceptibility to wear and/or having the least time remaining to reach code minimum wall
thickness.

* Perform repeat inspections and new inspections on selected large bore components for
calibration of the CHECWORKS models.

To incorporate industry experience into the program through inspection of components at VY
that are similar to those that have either failed or showed significant wall thinning at other plants.
During the 2005 RFO, Inspections were performed on piping at and downstream of flow
elements in the condensate system in response to the Mihama event, reference (12).

Perform an internal visual inspection of two of the four 36" turbine cross around lines exiting the
high pressure (HP) turbine. The HP turbine modifications performed in RFO 24 were for power
uprate flows. These inspections were to verify the condition on the piping as documented In
reference (14), given the new HP turbine was operated for one full cycle off its peak efficiency.
Also the last remaining carbon steel 30 inch line was inspected to confirm its condition prior to
power uprate flows.

Inspection of selected small bore components contained in the Small Bore Database which have
not had an initial inspection and/or identified through review of industry operation experience
(OE).

Inspection of Large bore piping components subjected to off normal flow conditions, such as
components downstream of normally closed valves which connect directly to the condenser.
These components are typically identified by the cognizant Systems Engineer, using the turbine
performance monitoring system. The feedwater pump recirc lines were inspected during RFO
25.

Inspect piping components identified as having the largest change in projected wear rate under
EPU conditions to obtain current pre-EPU conditions. Component selection was based primarily
on the increased velocity. Piping downstream of the Feedwater Reg valve FCV-6-12B was
selected for inspection.

Inspect components based on leaks at VY. Inspections on the Turbine Steam Seal header (SSH)
and the Steam Packing Exhauster (SPE) lines to determine the extent of condition for CR-VTY-
2004-02985, reference (13).

The planned duration for RFO 25 FAC activities was approximately 10 days. Given the shorter
duration consideration 'vas given to optimizing the locations and number of components to be
inspected, and also to be consistent with previous outage inspection efforts. The detailed reasoning
for component selection is contained in the Inspection Location Worksheets, reference (4). The
complete planned scope for RFO 25 is contained in reference (5).
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5.0 EVALUATION OF INSPECTION RESULTS

5.1 Large Bore Piping

The planned large bore piping inspection scope for RFO 25 included external UT exams on D3large
bore piping components at sixteen locations on the Feedwater, Condensate, Main Steam, Turbine
Steam Seal, and Steam Packing Exhauster Systems. Planned inspections on the turbine Steam Seal
header (SSH) and the Steam Packing Exhauster (SPE) lines to determine the extent of condition for
CR-VTY-2004-02985 were "de-scoped" from the 2005 RFO due to higher priority LP turbine work in
the same location. A total of 27 large bore components were inspected using external UT.

The thickness data were evaluated using a three level screening process as defined in procedure, DP
0072. The UT inspection results for each component were reviewed for anomalies and consistency
with piping geometry. Wear rates (wear/cycle) were calculated for each component using methods
specified in DP 0072, and are consistent with NSAC-202L, reference,(6). The calculated wear rates
for piping components which experience flow during normal operation were increased by a factor of
1.25 to account for a 20% extended power update (EPU) commencing in March 2006. The 1.25
factor Is to envelope possible increases in wear rates due to the increased EPU flow velocities. The
larger of the factored wear rate or a minimum wear rate of 0.005 inches/cycle was used in the
trending projections.

Using the calculated wear rates and the 2005 measured thickness, the predicted thickness at the end
of the next cycle (2007 Tpred ) was calculated using a safety factor of 1.2 on the calculated wear per
cycle. Using both the wear rate and 2005 measurement data, the Remaining Service Life (RSL) for
each component was calculated. The RSL is the projected number of cycles beyond the Fall 2005
refueling outage (RF025) for each component to wear down to the code minimum wall thickness.

Components passing the Level 1 screen have 2007 Tpred greater than .875Tnom (the manufacturing
tolerance of new piping) and require no further evaluation. The Level 2 screen is for components with
2007 Tpred less than .875Tnom but greater than Tmin (the code minimum wall thickness to resist
pressure and mechanical loads). These components are acceptable for continued operation but
future monitoring may be recommended. The Level 3 screening is for components with 2007 Tpred
less than Tmin. The Level 3 screening is a detailed analytical methodology. It also requires that
additional piping components be Inspected this outage (sample expansion), and considered for
inspection during future refueling outages.

All components inspected were found to have wall thickness greater than code minimum wall
thickness. All predicted wall thickness (at the 2007 refueling outage) values were above code
minimum wall thickness. Of the 27 large bore piping components inspected, 16 (59%) passed the
Level 1 screen, and the remaining 11 (41%) passed the Level 2 screen. A summary of the large bore
piping component screening is contained In Attachment 1.

No large bore repairs or replacements were required. Two components which experience continuous
flow in the Feedwater system were recommended for future monitoring. These are discussed in
Section 6.0 of this report. Additional discussion on monitoring of the carbon steel sections of the
Feedwater Pump Recirc. lines, and inspection of components removed from the inspection scope in
2005 are included in Section 6.0.
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5.2 Turbine Cross Around Piping

36 Inch Diameter Lines A & C:

Internal visual inspections in two of the four 36" turbine cross around lines exiting the HP turbine
were performed. The HP turbine modifications performed In RFO 24 were for power uprate flows.
The plant was operated for one full operating cycle at Current Licensed Thermal Power (CLTP),
which is off the HP turbine peak efficiency. These inspections were to verify the condition of the
piping as documented in Attachment 4 of the 2004 FAC Inspection Report, reference(14). Internal
inspection of the 36"A line included the visual inspection of a section of 12 inch diameter carbon
steel pipe on line 12-ES-1 A stub piece visible from inside the 36"A line.

Comparison of the internal condition of the 36 inch A and C lines with photos contained Attachment
4 of reference (14) showed only one discernable difference. A localized section on the bottom
portion of the 36" C line contained a circular area of ferrous oxide centered directly under the 2 Inch
diameter connection for the turbine bypass valves common 18t seal leakoff line. The oxide was
reddish in color, and tightly adhering to the inside surface of the pipe. No localized wall loss was
noted In the 36" C piping.

The entire carbon steel Turbine Bypass Valve Chest 1st Seal Leakoff line, 1SLBPV, was replaced
with Chrome-Moly material in RF025, reference(9). Two local sections on this line were replaced
with carbon steel in RFO 24. The sources of the corrosion products in the bottom of 36" C line are
suspected to be the initial internal surface corrosion products from the partial small bore
replacements, which were scoured off the small bore sections and deposited In the bottom of the 36"
C line. Two plant trips which occurred during the cycle would result in high flows from the turbine
bypass valves seals to the 36" C cross around line.

No areas of active corrosion were identified in either the 36" A or 36"C line.

30 Inch Diameter Line B:

The 30 inch diameter B line is the only remaining original carbon steel line. The other three lines
have been completely replaced with Chrome-Moly material (P22) which has been demonstrated to
be resistant to FAC damage. A partial internal visual inspection of the north end of the B 30 inch
diameter cross around line on the east side of the turbine was performed to confirm the internal
condition of the line prior to operation under EPU flows. Only the north end of the line near the
manway was inspected due to lack of an open airway for internal ventilation from the south end of
the line.

The interior of the line generally appears the same as observed in 1999 and 2002. The extent of
areas of red/black oxide identified in previous inspections is essentially the same. Markings on the
interior of the pipe to identify the 1995 inspection/repair locations and the 1996 UT locations are still
visible. These are evidence that there is no significant wall loss occurring in the north end of the line
under current power flows and Moisture Separator (MS) efficiency.

Increased steam flows under EPU conditions may cause a reduction in MS efficiency and result in a
decrease in the steam quality in the 30 inch CAR piping. Any significant reduction in steam quality
could result in resumption of FAC damage to the carbon steel line. The efficiency of the Moisture
Separators can only be confirmed by testing at EPU flows. Unless a test to-confirm MS efficiency is
performed to determine steam quality it is prudent to perform a complete internal inspection of the
30" B line in RF026. Also reference (8) should be revised to reflect the increase in design pressure
from 269psi. to 300psi. for EPU conditions.
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5.3 Small Bore Piping

Five sections of small bore piping were scheduled for external UT inspection during the 2005 refueling
outage. All inspections were first time inspections. All were selected based on industry Operating
Experience (OE) with wall loss downstream of flow orifices, reference (11).

No significant wear was found in the small bore piping inspected. All projected remaining service life
(RSL) values are greater than the life of the plant (including a projected 20 year license renewal
period). A summary of the small bore piping inspection results is contained in Attachment 2. No
recommendations for future inspections were made for small bore piping.

5.4 Feedwater Heater Shells

All four HP feedwater heaters were replaced during RFO 24. All ten feedwater heater shells have
been replaced with either chrome-moly or stainless steel materials. There are no planned UT
inspections for the feedwater heater shells in the near term.,

VY-RPT-06-00002 RevIsion 0 Page 9of 19
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6.0 COMPONENTS REQUIRING FUTURE MONITORING

Large bore components requiring future monitoring are identified using the predicted thickness at the
next refueling outage (2007 Tpredcteld), the "Screening Level" which the component passed, and the
"RSL", the approximate Cycles to Tmin, shown in Attachment 1. From the wear rates and cycles to
Tmin calculated in Attachment 1, only one component in piping with continuous flow, was identified
with less than 10 cycles to Tmin. Re-inspection was recommended for this component and the
adjacent downstream component. See Attachment 3 for a detailed description.

.The carbon steel piping component connecting to and adjacent to the condenser on the Reactor
Feedwater Pump Recirculation lines have experienced some degree of wall loss due to past flows
through normally closed valves. The upstream piping has been replaced with A335 P11 Chrome-Moly
piping. During normal operation there is no flow in these lines. No current leakage is indicated since
the upstream FCV repairs were performed during RF024. This piping was inspected to determine If
past leakage has caused wear since the last inspections and to insure the condition of the piping for
Extend Power Uprate conditions. The Thermal Performance Monitoring (TPM) system will be used to
determine if flow is occurring in this pipe during normal operation. The Thermal Performance
Monitoring (TPM) system will be used as a trigger to determine if future inspections are required.

The 2005 refueling outage inspection results will be incorporated into the existing CHECWORKS
models. The 2005 inspection data along with data from previous inspections will be used to refine the
wear rate predictions. The results shown in Attachment 1 and the updated CHECWORKS analyses
will be used to determine the inspection scope for future refueling outages.

Planned inspections on the turbine Steam Seal header (SSH) and the Steam Packing Exhauster
(SPE) lines to determine the extent of condition for CR-VTY-2004-02985 CA 03 were "de-scoped"
from the 2005 RFO due to higher priority LP turbine work in the same location. These inspections
should be performed in RF026.

No small bore components inspected in RFO 25 require future monitoring.

Increased steam flows under EPU conditions may cause a reduction in Moisture Separator efficiency
and result in a decrease in the steam quality in the 30 inch CAR piping. Any significant reduction in
steam quality could result in resumption of FAC damage to the CS line. Unless a test to confirm MS
efficiency is performed to determine steam quality it is prudent to perform a complete internal
inspection of the 30" B line in RF026.

7.0 COMPONENTS REQUIRING POSSIBLE REPAIR OR REPLACEMENT

No specific large bore components or small bore components were identified as requiring repairs or
replacements during RFO 25.

VY-RPT-06-00002 RevIsion 0 Page 10 of 19
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8.0 CONCLUSIONS I RECOMMENDATIONS FOR FUTURE FAC INSPECTIONS

There were no immediate operability concerns as the result of FAC inspections performed during
RF025.

Based on results from the RFO 25 inspections, no new immecilate or near term repairs or
replacements are required. ER 04-0964, reference(9), replaced small bore line 1SLBPV piping which
has experienced through wall leaks in the past and eliminates any need for repeat inspections on this
line.

Inspection data taken this outage will serve as part of the baseline data prior to operation with the
increased flows from power uprate.

Data from repeat inspections of large bore components in the Feedwater System which experience
continuous flow shows essentially no wear is occurring under CLTP flow conditions. Measured
differences are within the tolerances of the UT equipment ( +I- 0.004.inch).

Wear rates calculated from a single (initial) UT inspection using the EPRI recommended methods
from reference (2) & (6) in single phase system piping (Condensate and Feedwater) have proven to
be conservative when compared to components with multiple inspections.

Components on the SSH and SPE lines scheduled for inspection in RF025 and were de-scoped due
to higher priority LP turbine work in the same location. These locations should be inspected in RFO
26.

A complete internal inspection of the 30" B turbine cross around line should be performed in RF026.

Reference (8) is a contingency calculation used prior to 1995 pipe repair and moisture separator
internal replacement efforts for acceptance criteria for as-found wall loss in the 30 inch diameter
carbon steel turbine cross around lines. The calculation should be revised to reflect the increase in
design pressure from 269psi. to 300psi. for EPU conditions for the CAR piping.

VY-RPT-06-00002 Revision 0 Page 11 of 19
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025-.Fall 2005)

ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

LARGE BORE
Inspect. Component ID DIA Tnm,- .875Tom T.n , 2005 Wear Factored 2007 Passed (RSL) Comments / Future Inspections

No. Min.T,,.s Rate Wear Tpjt~ d Screen Recommended

(in.) (in.) (in.) (in.)- (in.) (inJcycle) Rate for LevelEPU

- - Notes 2,3 Note 4 Note 5 Note 6 Note 7

2005-01 FD14EL03 16 1.219 1.067 0.964 1.169 0.0003 0.005 1.163 1 34.1

2005-02 FD14SP03US 16 1.219 1.067 0.964 1-052 0.0000 0.005 1.046 2 14.6 Row 1 at counterbore, using default wear rate

16 1.219 1.067 0.964 1.205 0.0000 0.005 1.199 40.1 Rows 2-8

2005-03 FD04RD01 4 0.438 0.383 0.248 0.3181 0.0080 *0.0080 0.306 2 *5,7 *Note 8, No flow at normal operation.

6 0.562 0.492 0.215 0.436 0.0103 *0.0103 0.426 *23.0

2005-04 FD04TEOI Run 6 0.562 0.492 0.246 0.553 0.0148 *0.0148 0.535 *17.3

Branch 6 0.562 0.492 0.246 0.462 0.0215 *0.0215 0.436 2 *8.2

End Cap 6 0.151 0.370 0.0055 *0.0055 0.363

2005-05 Cond Noz 32A 6 0.562 0.492 0.215 0.348 0.0103 *0.0103 0.336 2 *10.8

2005-06 FD05RD01 4 0.438 0.383 0.246 0.340 0.0074 *0.0074 0.331 2 *10.6 *Note 8. No flow at normal operation.

6 0.562 0.492 0.215 0.448 0.0074 *0.0074 0.439 *26.2

2005-07 FDO5TEOI Run 6 0.562 0.492 0.246 0.461 0.0124 *0.0124 0.446 2 *14.4

Branch 6 0.562 0.492 0.246 0.623 0.0060 *0.0060 0.6161 *52.4

End Cap 6 0.151 0.347 0.0069 *0.0069 0.339

2005-08 Cond Noz 32B 6 0.562 0.417 0215 0.417 0.0060 *0.0060 0.410 2 *28.8

2005-09 FD06RDOI 4 0.438 0.383 0.163 0.308 0.0070 *0.0070 0.300 2 *17.3 *Note 8, No flow at normal operation.

6 0.562 0.492 0.227 0.419 0.0053 *0.0053 0.413 *30-1

2005-10 FD06TE01 Run 6 0.562 0.492 0.246 0.684 0.0098 *0.0098 0.672 *32.2

Branch 6 0.562 0.492 0.246 0.539 0,0050 *0.0050 0.533 1 *48.8

End Cap 6 0.151 0.270 0.0050 *0.0050 0.264

2005-11 Cond Noz 32C 6 0.562 0.492 0.215 0.352 0.0110 *0.0110 0.338 2 *10.4

VY-RPT-O~-0tJO02 Revision 0 
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)

ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

inspect. Component ID DIA Tnom .875Tnom Tmin 2005 Wear Factored 2007 Passed (RSL) Comments I Future Inspections
No_.• Min.Tm•,, Rate Wear Tpredicted Screen Recommended

(in.) (in.) (in.) (in.) (in.) (inJcycle) Rate for Level
EPU

Notes 2,3 Note 4 Note 5 Note 6 Note 7

2005-12 FD08RD03 10 0.844 0.739 0.740 0.794 0.002 0.005 0.788 1 9.0

18 1.375 1.203 1.085 1.254 0.002 0.005 1.248 28.2

2005-13 FD08SP02 18 1.375 1.203 1.085 1.191 0.000 0.005 1,185 2 17.7 Row I at counterbore, using default wear rate

18 1.375 1.203 1.085 1.301 0.000 0.005 1.295 36.0 Rows 2-12

FD12SP07US 18 1.375 1.203 1.085 1.248 0.004 0.0050 1.242 1 27.2

2005-14 FD1-2EL06 18 1.375 1.203 1.085 1.379 0.007 0.0088 1.368 1 27.8

2005-15 FD12SP08US 18 1.375 1.203 1.085 1.216 0.0084 0.0105 1.203 1 10.4 Row I at counterbore

18 1.375 1.203 1.085 1.278 0.0051 0.0064 1.270 25.1 Rows 2 to 5

2005-16 CD30FE01 20 *0.812 0.711 0.394 0.839 0.0018 0.005 0.833 1 74.2 -Note 9

2005-17 CD30EL11 20 0.594 0.520 0.394 0.689 0.001 0.005 0.683 1 49.2

2005-18 CD30SP12 20 0.594 0.520 0.394 0.553 0.002 0.005 0.547 1 26.5

2005-19 CD31FE01 20 *0.812 0.711 0.394 0.764 0.0035 0.005 0.758 1 61.7 *Note 9

2005-20 CD31EL04 20 0.594 0.520 0.394 0.677 0.0083 0.0104 0.665 1 22.7

2005-21 CD30SP,04 20 0.594 0.520 0.394 0.5480 .003 0.005 0.542 1 25.7

2005-22 CD21RD02 6 0.280 0.245 0.146 0.232 0.0096 0.0120 0,218 2 5.97 Note 10

14 0.375 0.328 0,276 0.352 0.0029 0.005 0.346 12.7

2005-23 CD21 RD01 6 0.280 0.245 0.146 0.256 0.0051 0.0064 0.248 1 14.3 Note 10

14 0.375 0.328 0.276 0.353 0.0028 0.005 0.347 12.8

MSlDSP12DS 18 0.938 0.820 0.726 0.935 0.0010 0.0013 0.929 1 34.8

2005-36 MS1 DEL07 18 0.938 0.820 0.726 0.974 0.0053 0.0067 0.966 1 30.8

2005-37 MS1 DSPI 3US 18 0.938 0.820 0.726 0.905 0.004 0.005 0.899 1 29.8
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 1: SUMMARY OF LARGE BORE PIPING UT INSPECTION RESULTS

NOTES:
1. All thickness values are inches.

2. Wear/Cycle is approximately inches/18 months. The wear per cycle was calculated per DP0072 using 18.9 equivalent 18 month cycles based on
approx. 157,000 operating hours up to 1996 outage, and 12000 + hrs./cycle.

3. Minimum Wear/Cycle used to calculate Tpred and Cycles to Tmin is 0.005 inches per cycle.

4. Factored Wear Rate to account for EPU flows = 1.25 x calculated wear rate or 0.005 in/cycle whichever is less larger

5. 2007 T predicted= 2005 T measured - F.S. * (Factored Wear Rate/Cycle), F.S. = Factor of Safety = 1.20.

6. Highest screening level for the entire piping component. For example when multiple areas of a component such as the small end & large end of a
piping reducer are evaluated, the highest screening level for either end the component governs.

7. Remaining Service Life Cycles to Tmin is calculated from: ( 2005 T measured - Tmin)
F.S. x Factored Wear Rate /Cycle

(i.e. Cycles from 2005 RFO)

8. During normal operation there is no flow in these lines. No current leakage is indicated since the upstream FCV repairs were performed during RF024.
This piping was inspected to determine if past leakage has caused wear since the last inspections and to insure the condition of the piping for Extend
Power Uprate conditions. Wear rates were calculated on a per cycle basis, actual wear rates per cycle may be higher if leakage past the normally
closed FCVs occurs. The Thermal Performance Monitoring (TPM) system will be used to determine if flow is occurring in this pipe during normal
operation. The Thermal Performance Monitoring (TPM) system will be used as a trigger to determine if future inspections are required.

9. Condensate flow element fabricated from schedule 60 pipe vs. the schedule 40 specification for Condensate piping. Ends are machined to Sch.. 40 for
fit up to piping. Reference Drawing 5920-5141.

10. Reducers are upstream and downstream of FCV -4. which is the hot well makeup & dump. This line is used only at low feedwater flows, typically during
startup. Inspections were performed due to suspected cavitation in or near the control valve. Calculated wear rates based on a single inspection using
the EPRI Band Method are conservative.
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)

ATTACHMENT 2: SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL BORE

Small Bore Description I Sect. Size Sch Thorn. .875Torn T min. 12005 Min. Apparent Cycles Comments

Inspection. Location (in.) (inch) (inch) (inch) Measured Wear Rate to

Number 
Thickness (inch/cycle) Tmin.

(Note 1) 
(Note2) (inch) (Note 3) (Note5)

1" piping DS of R.O. 64- DS of RO to V64-15 ,1 80 .179 .157 0.072 0.150 0.002 32.5 Note 4

05-SB01 2 Condensate system
(119) TB Heater bay (Small

bore Data base Point 119)
DS V64-15 toward 0.158 0.0014 >50 Note 4

the condenser 0.180 0.000
0.176 0.0002

US of RO to V64-20 1 80 .179 .157 0.091 0.186 0.000 >50
0.176 0.0002
0.178 0.0001

DS of V64-20 to 0.178 0.0001 >50

V64-22
DS of V64-22 0.177 0.0001 >50

toward the ECCS 0.180 0.000
keep fill system 0.170 0.0005

CRD PUMP Min Flow DS RO to V3-37A 1 160 .250 .218 0.072 0.182 0.0036 25 Original,

05-SB02 Line DS of R.O. 3-24A Sch 160

(128) (Smallbore Data Base Point
128)

DS of V3-37A 1 80 .179 .157 0.072 0.176 0.0008 >50 Installed in
0.178 0.0003 1999

CRD PUMP Min Flow DS RO to V3-34A 1 160 .250 .218 0.072 0.241 0.0023 >50 Installed in

05-SB03 Line DS of R.O. 3-25A 1999

(129) (Smallbore Data Base Point
129)

DS of V3-34A 1 80 .179 .157 0.072 0.172 0.0018 46.2 Installed in
0.179 0.000 1999

DS of reducing Tee 1,5 80 0.200 .175 0.074 0.198 0.0005 >50 Installed in
1999

CRD PUMP Min Flow DS RO to V3-37B 1 160 .250 .218 0.072 0.181 0.0037 25 Original,

05-SB04 Line DS of R.O. 3-24B Sch 160

(130) (Smallbore Data Base Point
130)

DS of V3-37B 1 80 .179 .157 0.072 0.176 0.0008 >50 Original,
0.184 0.000 Sch 80
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 2: SUMMARY OF SMALL BORE PIPING UT INSPECTION RESULTS

SMALL BORE -continued

Small Bore Description i Sect. Size Sch Tnom. .875Ttom T min. 2005 Min. Apparent Cycles Comments
Inspection. Location (in.) (inch) (inch) (inch) Measured Wear Rate to
Number Thickness (inchicycle) Tmin.
(Note 1) (Note2) (inch) (Note3)

CRD PUMP Min Flow DS RO to V3-34B 1 160 .250 .218 .072 0.255 0.000 >50 Installed in
05-SB05 Line DS of R.O. 3-25B .1999
(131) (Smallbore Data Base Point

131)
DS of V3-34B 1 80 .179 .157 0.072 0.172 0.0018 46 Installed in

0.178 0.0003 1999

DS of reducing Tee 1.5 80 0.200 .175 0.074 0.190 0.0005 >50 Installed in
1999

NOTES:
1. Small Bore Database Number is shown in parentheses.
2. Tmin includes a 0.065 inch corrosion allowance per ANSI B31.1-1967.
3. Apparent wear = Tnom - Tmeasured.
4. Apparent Wear Rate includes 1.25 factor to account for EPU flows DS of RO-64-2 only
5. Cycles toTmin from 2005 refueling outage. Wear rate = (Tnom-Tmeasured) /18.9 Equivalent 18 month cycles and a SF (safety factor) 1.2 was used

on the apparent wear rate. Small bore wear is generally not trended for the purposes of repeat inspections. Small bore components will generally be
replaced if significant thinning is observed.
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE iNSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING

Inspection Component Calculated Recommend Evaluation / Reasons for Recommendation
Cycles to Re-inspectionTmin RFO

2005-12 FD08RD03 9.0 2010 RFO Estimated time for component to wear to code minimum thickness is based on a
(RF028) default wear rate of 0.005 inch/cycle. The default wear rate considers increased

EPU flows. Actual point to point measurements indicate no wear is occurring
under current license power flows. RSL calculated based on multiple inspection
point to point measurements and CLTP flows is 22.5 cycles. Given this location
has the highest velocity in the feedwater system, recommended inspection at
RF028 (Spring 2010.)

Inspect both FD08RD03 and FD08SP02 during RF028 in the Spring of 2010,
based on consideration of flow changes due to power uprate.

2005-03 FD04RD01 Per Thermal These are carbon steel components connecting to and adjacent to the
2005-04 FD04TE01 performance condenser. Upstream piping has been replaced with A335 P11 Chrome-Moly
2005-05 Cond Nzl 32A Monitoring piping. During normal operation there is no flow in these lines. No current

System leakage is indicated since the upstream FCV repairs were performed during
RF024. This piping was inspected to determine if past leakage has caused wear

2005-06 FD05RD01 since the last inspections and to insure the condition of the piping for Extend
2005-07 FD05TEOI Power Uprate conditions. Wear rates were calculated on a per cycle basis,
2005-08 Cond NzI 32B actual wear rates per cycle may be higher if leakage-past the normally closed

FCVs occurs.

2005-09 FD06RD01 The Thermal Performance Monitoring (TPM) system will be used to determine if
2005-10 FD06TEOI flow is occurring in this pipe during normal operation. The Thermal Performance
2005-11 Cond Nzi 32C Monitoring (TPM) system will be used as a trigger to determine if future

inspections are required.
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V.Y. PIPING FAC INSPECTION PROGRAM 2005 REFUELING OUTAGE INSPECTION REPORT (RF025- Fall 2005)
ATTACHMENT 3: COMPONENTS RECOMMENDED FOR FUTURE MONITORING

Inspection Component Calculated Recommend Evaluation I Reasons for Recommendation
Cycles to Re-inspection
Tmin RFO

2005-24 1SSH3EL05 * * . Planned inspections on the turbine Steam Seal header (SSH) and the Steam

.2005-25 lSSH3SP06US * * Packing Exhauster (SPE) lines to determine the extent ot condition for CR-VTY-

2005-26 1 SSH4EL01 * 2004-02985 CA 03 were "de-scoped" from the 2005 RFO due to higher priority

2005-27 1SSH4SP02US * * LP turbine work in the same location.

2005-28 1SSH5EL01 * *

2005-29 1SSH5SP02US * * Inspect these locations during RF026 in Spring 2007.

2005-30 1 SSH6EL06 * *

2005-31 1SSH6SP08US *

2005-32 2SPE3EL01 * * * Planned inspections on the turbine Steam Seal header (SSH) and the Steam

2005-33 2SPE3SP01 US * * Packing Exhauster (SPE) lines to determine the extent of condition for CR-VTY-

2005-34 2SPE5EL01 * * 2004-02985 CA 03 were "de-scoped" from the 2005 RFO due to higher priority

2005-35 2SPESSPOI US LP turbine work in the same location.

Inspect these locations during RF026 in Spring 2007.

2005-40 30" B CAR N/A RF026 Given increased flows and possible reduction in steam quality under EPU
conditions, a complete internal inspection of the 30" B turbine cross around line
should be performed in RF026.
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