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Prlmary to Secondary Leakage
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Primary toSecondary Leak Monitoring
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Hlstory of Free SpanWEvaluatlons at St. Lucie 2

1993 Upper Bundle Freespan Tube Rupture at a CE Plant
\ Deposits & Concentration of Contaminants
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November 2001 Inspectlon Scope ; .
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“Free Spa; Crackmg Plan ._
Evaluate Locatlons ef All Conﬁrmed Free Span Cracks
‘ 'Determme Apphcable Inspection Scenarlo
o Select Approprlate Sample Scheme
 Maximize Use of Resources .
Maxrrmze Potentral to Demonstrate Full Cycle Tube Integrrty

MSTEPlff

= CENAgIO DEGREE CLUSTERED #CRACKS SAMPLE SCHEME
"CASE1. NONE N/A 0 NONE

" CASE2  MINIMAL YES ,,;:.<15‘ : LHS -

. CASE3 _MINIMAL ~ NO <15 - LHS -

. CASE4 ,MODERATE ~ YES 1550 IMPORTANCE

~ _CASE5:  MODERATE NO. 15-50  REDUCEDLHS

.. CASE6 . SEVERE“;;}‘ o YES o 3800 IMPORTANCE

CASE? -‘“ff‘SEVERE i N0 >50 ' SYSTEMATIC*

LHS Latln Hypercube Samphng ‘
*Optlrgrzed to support bobbin.POD |
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STEAM GENERATOR TUBE INSPECTION DISCUSSION POINTS
PREPARED BY THE OFFICE OF NUCLEAR REACTOR REGULATION
FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT, UNIT 2
DOCKET NO. 50-389

December 6, 2001

The following discussion points have been prepared to facilitate the phone conference arranged with
the St. Lucie licensee to discuss the results of the steam generator (SG) tube inspections to be
conducted during the upcoming St. Lucie Plant, Unit 2 refueling outage. This phone call is scheduled
to occur towards the end of the planned SG tube inspection interval, but before the unit exits its
refueling outage.

It is the staff's expectation that any significant results or relevant trends discussed during the phone
conference, &s well as any materials provided by your staff to assist us during the phone conference
in the understanding of the SG tube results, will be included in one of the special reports required by
the plant Technical Specifications.

1. Discuss whether any primary to secondary leakage existed in this unit prior to shutdown.

Response: Primary to secondary leakage is less than detectable for Cycle 12.

2. Discuss the results of secondary side hydrostatic tests.

Response: None planned for this refueling outage.

3. For each stezm generator, provide a general description of areas examined, including the expansion
criteria utilized and type of probe used in each area.

Response: _ Examination Scope % Complete @ 0400
Bobbin Probe 100% Full Length 66%
Plus Point Probe 100% Hot Leg Tubesheet 91%
30% Row 1&2 U-bends 80%
30% Hot Leg Dents 95%

Expansion criteria will be in accordance with Plant Technical Specifications and NEI 97-06, Steam
Generator Program Guidelines (i.e., EPRI S/G Examination Guidelines).

4. For analyzed eddy current results, describe bobbin indications (those not examined with rotating
pancake coil (RPC) and RPC/Plus Point/Cecco indications. Include the following information in
the discussion: location, number, degradation mode, disposition, and voltages/depths/lengths of
significant indications.

Response: Bobbin indications not examined with rotating probe coils include approximately 500
mechanical wear indications 20-39% through-wall located at the u-bend support structures. A
small number of wear indications are also present at the upper eggcrate tube supports. These
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indications range in voltage from <0.3 to about 2.2 volts. Mechanical wear indications are depth
sized with qualified and site validated bobbin techniques and plugged based on the Technical
Specification limit of 40% through-wall penetration. Wear indications that approach the Technical
Specification limit are screened for preventative plugging based on observed growth rates. Bobbin
indications at other locations (i.e., freespans) have been examined with rotating probe techniques
at prior inspections, and are reviewed in the current inspection for evidence of change or growth,
which would require a rotating probe examination in the current inspection.

Plus Point rotating probe indications are summarized in the following fable. All corrosion-type
indications will be plugged, and circumferential indications will be stabilized.

Type Mode Location No. Voltages Depths Lengths
Axial OD Eggcrate 74 0.14 - 0.60 24-60% 0.16-1.68"

Axial oD Sludge Pile 6| 0.09-055 24-75% 0.13-0.30"
Axial ID Sludge Pile 3| 1.78-3.35" 86-99% 0.25-0.43"
Axial D Tubesheet 1 0.32-0.38 58-82% 0.16 - 0.20"
Circ oD Tubesheet 7 0.12-0.42 19-94% | 25-123 Degrees

Vol oD Eggcrate 2| 023-027 47-85% 0.20 - 0.45”

(1) Indication depth and voltage estimates influenced by a dent. Origin is assumed to be ID.

5. Describe repair/plugging plans for the SG tubes that meet the repair/plugging criteria.

Response: Mechanical wear will be depth sized and plugged based on the Technical Specification
plugging limit, Corrosion-type indications fi.e., above table) will be plugged on detection.

6. Discuss the previous history of SG tube inspection resulits, including any "look backs" performed.

Response: Review of historical data is on going and incomplete at this time. In general,
mechanical wear indications are examined at each refueling outage and may be present for many
inspections. Corrosion type flaws may be present in prior inspection data near the threshold of
detection as their probability of detection increases with flaw amplitude. In situ pressure testing
has been conducted during the prior 3 inspections and has demonstrated that NDE and tube
integrity estimates are conservative.

7. Discuss, in general, the new inspection findings.

Response: The number and sizes of indications are generally within the bounds of those observed
in recent inspections with two exceptions. First, a dent just above the hot Jeg tubesheet appears
to have developed an axial indication that is most likely 1D in origin due to the stress associated
with the dent. This indication is distorted by the dent signal, but appears to be near through-wall
and less than 1" in length. This indication will be situ pressure tested. Second, the number of
axial indications at eggcrate tube supports increased from 15 in the prior inspection to about 74 to
date in this inspection. These indications do not appear to chaflenge tube integrity performance
criteria. However, in situ pressure testing is planned for a sample to further demonstrate that
NDE and tube integrity estimates are conservative. Additional indications will be included based
on screening results.
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8. Describe in situ pressure test plans and results, if applicable and available, including tube selection
criteria.

Response: A total of 18 in situ pressure tests have been conducted at St. Lucie Unit 2 during the
past 3 inspections. All tubes tested met the tube integrity performance criteria of NEI 97-06,
Steam Generator Program Guidelines. Based on screening work to date, indications observed in
this inspection appear to be consistent with prior results with the exception of the axial indications
that are coincident with dents just above the tubesheet, and the increase in axial indications at
eggcrate tube supports. Test candidates are profiled based on detailed Plus Point probe
examinations. The profiles are used with lower bound material properties, corrected for
temperature, to calculate burst pressures and accident induced leakage rates. Candidates are
selected based on a minimum calculated burst pressure of 4305 psi and/or projected leakage.
Test pressures are developed to meet the tube integrity performance criteria of NE! 97-06, Steam
Generator Program Guidelines. Test configuration will utilize the Westinghouse (formerly
ABB/CE) test tooling with capability for local and full tube testing. In the event that axial
indications at eggcrate supports do not exceed screening criteria, a sample of indications will be
in situ tested to demonstrate that tube integrity performance criteria are maintained.

9. Describe tube pull plans and preliminary results, if applicable and available; include tube selection
criteria.

Response: There are no plans for a tube pull in this inspection.

10. Discuss the assessment of tube integrity for the previous operating cycle.

Response: This work is still on going and will include in situ pressure testing.

11. Discuss the assessment of tube integrity for next operating cycle.

Response: This work is still on going and will include in situ pressure test results.

12. Provide the schedule for steam generator-related activities during the remainder of the current
outage.

Response: All inspection and tube plugging activities will be concluded by approximately
December 9, 2001.

13. Discuss what steps have been taken, or will be taken, in response to the lessons learned from the
Indian Point Unit 2 tube failure. In addition, please be prepared to discuss the following:

Response: FPL has participated in NEI/NRC meetings on this subject. Low row u-bend noise at
St. Lucie Unit 2 has been determined to be less than noise levels encountered at IP-2, and less
than those encountered with the EPRI qualification data set for low row u-bend technique
qualification. Therefore, site-specific validation of EPRI techniques is considered appropriate for
low row u-bend inspection at St. Lucie Unit 2. The use of high frequency techniques will be
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considered in the event that higher than expected noise levels are encountered.
a) Discuss the actions that are taken in response to identifying a new degradation mechanism

Response: A new degradation mechanism would be entered into the Plant Corrective Action
System for appropriate evaluation. Examination planning includes appropriate expansion criteria.
and the use of “diagnostic examinations” to ensure potential degradation is understood and
appropriately addressed. Results in this area remain under review.

b) Discuss the actions taken to ensure that data noise levels are acceptable, and

Response: St. Lucie Unit 2 examination data has been reviewed against the EPRI generic
technique qualification sample set data used to ensure that the use of the techniques is
appropriate (i.e., site specific validation). Guidance on data quality and noise levels is provided in
FPL data analysis guidelines, and an independent Qualified Data Analyst samples the
examination data to ensure that data quality is acceptable.

Isolated and discrete 1D indications at the U-bend apex, if detected, will be considered for
preventative plugging based on recent experience in Westinghouse and Combustion Engineering
design steam generators.

¢) Address data quality issues and the need for criteria to address data quality.

Response: As required by Industry guidance, dala quality issues are addressed through site
specific validation of techniques that are used for inspection at St. Lucie Unit 2. Guidance on data
quality and noise levels is also provided in FPL data analysis guidelines. Further, an independent
Qualified Data Analyst samples the examination data to ensure that data quality is acceptable.
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STEAM GENERATOR TUBE INSPECTION DISCUSSION POINTS
PREPARED BY THE OFFICE OF NUCLEAR REACTOR REGULATION
FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT, UNIT 2
DOCKET NO. 50-389

December 7, 2001

The following discussion points have been prepared to facilitate the phone conference arranged with
the St. Lucie licensee to discuss the results of the steam generator (SG) tube inspections to be
conducted during the upcoming St. Lucie Plant, Unit 2 refueling outage. This phone call is scheduled
to occur towards the end of the planned SG tube inspection interval, but before the unit exits its
refueling outage.

It is the staff’s expectation that any significant results or relevant trends discussed during the phone
conference, as well as any materials provided by your staff to assist us during the phone conference
in the understanding of the SG tube results, will be included in one of the special reports required by
the plant Technical Specifications.

1. For each steam generator, provide a general description of areas examined, including the expansion
criteria utilized and type of probe used in each area.

Response: _ Examination Scope % Complete @ 0400
Bobbin Probe 100% Full Length 93%
Plus Point Probe 100% Hot Leg Tubesheet 97%
30% Row 1&2 U-bends 86%
30% Hot Leg Dents 95%

Expansion criteria will be in accordance with Plant Technical Specifications and NEI 97-06, Steam
Generator Program Guidelines (i.e., EPRI S/G Examination Guidelines).

2. For analyzed eddy current results, describe bobbin indications (those not examined with rotating
pancake coil (RPC) and RPC/Plus Point/Cecco indications. Include the following information in
the discussion: location, number, degradation mode, disposition, and voltages/depths/lengths of
significant indications.

Plus Point rotating probe indications are summarized in the following table. All corrosion-type
indications will be plugged, and circumferential indications will be stabilized.

Type | Mode Location No. Voltages Depths Lengths
Axial oD Eggcrate 75 0.14- 0.60 24-60% 0.16-1.68"
Axial oD Sludge Pile 18t 009-055 24-75% 0.13-0.30"
Axial ID | Dents 4| 1.43-3.35" 44-99% 0.20-0.43"
Axial D Tubesheet 1 0.32-0.38 58-82% 0.16 - 0.20"
Circ oD Tubesheet 9 0.12-0.42 19-94% | 25-123 Degrees
Vol oD Eggcrate/TS 2 0.23-0.27 47-85% 0.20 - 0.45”

(1) Indication depth and voltage estimates influenced by a dent. Origin is assumed to be ID.
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St. Lucie Unit 2 Steam Generator Dent Inspection Results
. Dents Dents
Program Inspected Defective Comments
Description

SG SG | SG | SG

2A 2B 2A 2B
Hot Leg 30% Sample
Dents 5> Volts 39 50 0 0
All Dents within 3" of Hot Leg Top All defects located in
of Tubesheet (+ Point inspected) 40 39 3 0 periphery tubes
All Dents Hot Leg Top of 27 20 1 0 | Defective Dent at TSH+24"

Tubesheet +3" to 1t Tube Support
All Dents > 5 Volts from 1% Tube

Support to Bend 59| 54| TBD| TBD
Dents in Cold Leg Periphery
Tubes: SG 2A =20, SG 2B =24 16 15 0 0

Review of All Dents < 5 Volts from Plus Point Inspection of
Hot Leg Tubesheet to Bend 319| 241| TBD| TBD Distorted Dent Indications
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PRELIMARY IN SITU TEST CANDIDATE LIST
S/G | Row | Line | Location | FLAW TYPE TEST REASON
A 139 95| TSH+0.82 | ASI-ID/ Dent | Burst <3NODP / Leak TBD / Voltage
A 140 80| TSH+0.86 | ASI-ID/Dent | Burst <3NODP / Leak TBD / Voltage / Depth
A 20 21 TSH+0.83 | ASI-ID/ Dent | Burst <3NODP / Leak 0.040 gpm / Voltage / Depth
A 39| 103| TSH-1.82 | ASK-ID Burst <3NODP / Leak 0.032 gpm / Multiple
¢ “ ¢ TSH-2.05 | ASI-ID Burst <3NODP / Leak 0.011 gpm / Mutltiple
A 70 76 | TSH+0.56 | ASI-OD Burst <3NODP / Leak TBD
B 41| 115| TSH-0.03 | CSI-OD Length / Depth / Leak 0.184 gpm
B 53 61| TSH-0.12 | CSI-0OD Depth / Leak 0.029 gpm
B 66| 106 | 01H+0.65 | ASI-OD Lowest Eggcrate Burst 4945 psi
A 117 73| 01H-0.38 | ASI-OD Length
B 64| 108 | 01H-0.37 | ASI-OD Longest Length at Eggcrate
B 47 51 01H-.025 { ASI-OD Long Length / Multiple Flaw
“ “ “ 01H+0.25 | ASI-OD Long Length / Multiple Flaw
B 7 53| 05H+0.56 | ASI-OD Voltage
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STEAM GENERATOR TUBE INSPECTION DISCUSSION POINTS
PREPARED BY THE OFFICE OF NUCLEAR REACTOR REGULATION
FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT, UNIT 2
DOCKET NO. 50-389

December 10, 2001

The following discussion points have been prepared to facilitate the phone conference arranged with
the St. Lucie licensee to discuss the results of the steam generator (SG) tube inspections to be
conducted during the upcoming St. Lucie Plant, Unit 2 refueling outage. This phone call is scheduled
to occur towards the end of the planned SG tube inspection interval, but before the unit exits its
refueling outage.

It is the staff's expectation that any significant results or relevant trends discussed during the phone

conference, as well as any materials provided by your staff to assist us during the phone conference
in the understanding of the SG tube results, will be included in one of the special reports required by
the plant Technical Specifications.

1. For each steam generator, provide a general description of areas examined, including the expansion
criteria utilized and type of probe used in each area.

Response: _ Examination Scope % Complete @ 0400
Bobbin Probe 100% Full Length 100%
Plus Point Probe 100% Hot Leg Tubesheet 100%
30% Row 1&2 U-bends 100%
30% Hot Leg Dents 100%

Remaining ltems:

s Diagnostic testing
- In Situ Pressure Testing

- Tube plugging

Update on two issues:

- Axial indications at dents are OD based on additional review of data (i.e., 100 kHz)

" Axial indications at dents were present in prior inspection but at lower level
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2. For analyzed eddy current results, describe bobbin indications (those not examined with rotating
pancake coil (RPC) and RPC/Plus Point/Cecco indications. Include the following information in
the discussion: location, number, degradation mode, disposition, and voltages/depths/lengths of
significant indications.

Plus Point rotating probe indications are summarized in the following table. All corrosion-type
indications will be plugged, and circumferential indications will be stabilized.

Type | Mode Location No. Voltages Depths Lengths
Axial oD Eggcrate 2571 . 0.14-0.60 24-60% 0.16-1.94"
Axial oD Sludge Pife 24 0.09 - 0.55 24-75% 0.13-0.30"
Axial OD | Dents 6| 1.43-3.357 44-99% 0.20 — 0.43”
Axial D Tubesheet 2| 032-038 58-82% 0.16 - 0.20°
Circ OD Tubesheet 12 0.12- 042 19-94% | 25-123 Degrees
Vol oD Eggcrate /TS | 1/1 0.23-0.27 47-85% 0.20 - 0.45"

(1) Indication depth and voltage estimates influenced by a dent.

St. Lucie Unit 2 Steam Generator Dent Inspection Resuilts
Plus Point Dents
Inspection of Dents Defective Location

All Hot Leg Dents Top of Tubesheet 4 OD Axial 3atTSH+ ~1", 1 at TSH+24"

to 1% Support 22 — 44 Volts

All Hot Leg Dents 1st Eggcrate to 1 OD Axial 5H+3.8"

Hot Leg Bend 5 > Volts 3.5 Volts

Review All Dents 1* Tube Support Plus Point inspection of Distorted

to Hot Bend < 5 Volts 0 Dent Indications and all dents at
Eggcrates

All Dents Row 1-18 U-Bends 1 OD Axial Row 13 U-Bend
6.1 Volts

Majority of Cold Leg Dents at Top of 0

Tubesheet

Preventatively plug all dents >10 Volts below 1! tube support on Hot Leg
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B

Results as of 0400 on 12/10/01. DRAFT / UNVERIFIED

Page 3 of 3
PRELIMARY IN SITU TEST CANDIDATE LIST
Row | Line | Location FLAW TYPE TEST REASON RESULT
139 95| TSH+0.82 | ASI-OD/ Dent | Burst <3NODP / Leak TBD / Voltage Passed
140 80| TSH+0.86 | ASI-OD/Dent | Burst <3NODP / Leak TBD / Voltage / Depth Full Tube Required
20 21 TSH+0.83 | ASI-OD/ Dent | Burst <3NODP / Leak 0.040 gpm / Valtage / Depth Full Tube Required
39| 103| TSH-1.82 | ASI-ID Burst <3NODP / Leak 0.032 gpm / Multiple Passed
“ “ TSH-2.05 | ASH-ID Burst <3NODP / Leak 0.011 gpm / Multiple Passed
70 76 | TSH+0.56 | ASI-OD . Burst <3NODP / Leak Passed
49 57| TSH+0.23 | ASI-OD Depth Passed
55| 113} TSH+24.6 | ASI-OD/Dent | Voltage Full Tube Required
1H-0.22 ASI-0OD Burst <3NODP / Longest Length Passed
8| 144! 3H+0.80 | ASI-OD Length Passed
109 65 1H+0.16 | ASI-OD Length Passed

41| 115} TSH-0.03 | CSI-OD Length / Depth / Leak 0.184 gpm
53 61| TSH-0.12 | CSI-OD Depth / Leak 0.029 gpm

58 88| 2H+0.19 [ ASI-OD Burst <3NODP / Max Leakage
64| 108 1H-0.37 ASI-OD Length

47 51 1H-.025 ASI-OD Length / Multiple Flaw

“ ¢ 1H+0.25 | ASI-OD Long Length / Multiple Flaw

70 78 | TSH+0.31 [ ASI-OD Burst <3NODP / Depth

64| 108 1H-0.37 | ASI-OD Length

83| 111[ TSH+0.20 | VOL-OD Depth

©|m|m| =0T P DD 2|22 =>>>>g
3
pid

NOTE: S/G 2B Test List is still preliminary




NRC / FPL ST. LUCIE 2 DISCUSSION - 12/11/01

STEAM GENERATOR TUBE INSPECTION DISCUSSION POINTS
PREPARED BY THE OFFICE OF NUCLEAR REACTOR REGULATION
FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT, UNIT 2
DOCKET NO. 50-389

Decembar 11, 2001 ~ 3 PM

Overview:

FPL has participated in three phone conferences with NRC to discuss on-going inspection results for
St. Lucie 2 steam generators. During our 1% phone call on Thursday, portions of the inspection
program were only 65% complete. In our discussions on Friday the inspection was about 90%
complete, but thera were several hundred outstanding diagnostic Plus Paoint inspections that were
required to finalize tube repair listing. Over the weekend, the inspection was essentially completed
and most diagnostic tests were completed which increased the total tubes to be plugged. NRC
identified several issues and requested further explanation in our phone call scheduled for today. The
following discussion and attachments provide our response to these issues. For reference, the
information provided to NRC for our discussion yesterday is provided as Attachment 3.

Issue 1: Provide eddy current graphics and discuss the evolution of the worst indications detected in
dents (See Attachment 1 — 13 Pages).

Issue 2: How is the lessons learned information being usad in today's inspection?

Issue 3:

a. How is the scope of inspaction for dents <3 volts sufficient?
b. How is the scope inspection of U-bends greater than row 18 sufficient?
c. How is the scope inspection of cold leg areas sufficient?

Issue 4: Discuss why plugging dents 10 volts and greater for dents bstween the hot leg tubeshest
and the first support is adequate. Discuss what the scope of inspections has been (See Attachment

2).

Issue 5: Explain why the description of cold leg top of tubeshest dents is different today from what
was described on Friday.
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HOTLEG TUBESHEET RISK MODEL

BASED ON SG-A DATA [4 SCC INDICATIONS]
HIGHEST RISK

LOGISTIC REGRESSION MODEL

— CONDITIONAL PROBABILITY OF SCC GIVEN DENT
VOLTAGE

— APPLIED TO INDIVIDUAL TUBES
— COMBINED OVER VOLTAGE SPECTRUM

RISK VS REPAIR LIMIT FOR TUBESHEET AREA



PROBABILITY OF ZERO LARGE SCC CASES
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STEAM GENERATOR TUBE INSPECTION DISCUSSION POINTS
PREPARED BY THE OFFICE OF NUCLEAR REACTOR REGULATION
FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT, UNIT 2
DOCKET NO. 50-389

December 10, 2001

The following discussion points have been prepared to facilitate the phone conference arranged with
the St. Lucie licensee to discuss the results of the steam gsnerator (SG) tube inspections to be
conducted during the upcoming St. Lucie Plant, Unit 2 refueling outage. This phone call is scheduled
to occur towards the end of the planned SG tube inspection interval, but before the unit exits its
refueling outage.

Itis the staff's expectation that any significant results or relevant trends discussed during the phone
conference, as well as any materials provided by your staff to assist us during the phone conference
in the understanding of the SG tube results, will be included in one of the special raports required by
the plant Technical Specifications.

1. For each steam generator, provide a general description of areas examined, including the
expansion criteria utilized and type of probe used in each area.

Response: Examination Scope % Complete @ 0400
Bobbin Probe 100% Full Length 100%
Plus Point Probe 100% Hot Leg Tubesheet 100%
30% Row 1&2 U-bends 100%
30% Hot Leg Dents 100%

Remaining ltems.

» Diagnostic testing
s In Situ Pressure Testing

s Tube plugging

{Update on fwa issugs:

« Axial indications at dents are OD based on additional review of data (i.e., 100 kHz)

«  Axial indications at dents were present in prior inspection but st lower level
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2. For analyzaed eddy current results, describe bobbin indications (those not examined with rotating
pancake coil (RPC) and RPC/Plus Point/Cecco indications. Include the following information in the
discussion: location, number, degradation mode, disposition, and voltages/depths/lengths of
significant indications.

Pius Point rotating probs indications are summanzed in the following table. All corrosion-type
indications will be plugged, and circumferential indications will be stabilized.

Type Mode Location No. Voltages Depths Lengths
Axial OD | Eggcrate 257 0.14 - 0.60 24-60% 0.16-1.94"
Axial 0D Sludge Pile 24 0.09~0.55 24-75% 0.13-0.30"
Axial OD | Dents 6| 1.43-335" | 44-99% 0.20-0.43"
Axial 1D Tubesheet 2| 032-038 58-82% 0.16 - 0.20"
Circ 0D Tubesheet 12| 0.12-042 19-94% | 25-123 Degrees
Vol OD Eggcrate / TS 1/1 0.23~0.27 47-85% 0.20 - 0.45"

(1) Indication depth and voltage estimates influenced by a dent.

St. Lucie Unit 2 Steam Generator Dent Inspection Results
Plus Point Dent§ Location
Inspection of Dents Defective
All Hot Leg Dents Top of Tubesheet 4 OD Axial 3atTSH + ~1", 1 at TSH+24"
to 1% Support 22 — 44 Volts
All Hot Leg Dents 1st Eggcrate to 0 1st Eggcrate to Hot Leg Bend
Hot Leg Bend 5 > Volls
Review All Dents 1* Tube Support Plus Poipt Inspedion of Distorted
to Hot Bend < 5 Volts 1 0D Axial Ié);g(t: rlgtd;;:anons and all dents at
All Dents Row 1-18 U-Bends 1 OD Axial Row 13 U-Bend
6.1 Volts

Majority of Cold Leg Dents at Top of 0
Tubesheet

Preventatively plug all dents >10 Volts below 1* tube support on Hot Leg
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PRELIMARY IN SITU TEST CANDIDATE LIST

S/IG | Row | Line | Location FLAW TYPE TEST REASON RESULT
A 139 95| TSH+0.82 | ASI-OD/0Dent | Burst <3BNODP / Leak TBD / Voitage Passed
A 140 80! TSH+0.86 | ASI-OD/ Dent | Burst <3NODP / Leak TBD / Volitage / Depth Full Tube Required
A 20 2| TSH+0.83 [ ASI-OD/ Dent | Burst <3NODP / Leak 0.040 gpm / Voitage / Depth Full Tube Required
A 33} 103| TSH-1.82 | ASHID Burst <3NODP / Leak 0.032 gpm / Multiple Passed
“ “ ¢ TSH-2.05 | ASI-ID Burst <3NODP / Leak 0.011 gpm / Multiple Passed
A 70 76 | TSH+0.56 | ASI-OD Burst <3NODP / Leak Passed
A 49 57| TSH+0.23 | ASI-OD Depth Passed
A 55| 113 | TSH+24.6 | ASI-OD/Dent | Voltage Full Tube Required
A 117 61 1H-0.22 ASI-OD Burst <3NODP / Longest Length Passed
A 81 14 3H+0.80 | ASI-OD Length Passed
A 109 65| 1H+0.16 | ASI-OD Length Passed
B 411 415| TSH-0.03 [ CSI-OD Length / Depth / Leak 0.184 gpm
B 53 61| TSH-0.12 | CSI-OD Depth / Leak 0.029 gpm
B 58 88| 2KH+0.19 | ASI-OD Burst <3NODP / Max Leakage
B 64| 108 1H-0.37 | ASI-0OD Length
B 47 51 1H-.025 ASI-OD Length / Multiple Flaw
« |« | « | 1H+025 |ASIOD Long Length / Multiple Flaw
B 70 78 | TSH+0.31 | ASI-OD Burst <3NODP / Depth
B 64 | 108 1H-0.37 | ASI-OD Length
B 83 111| TSH+0.20 | VOL-OD Depth

NOTE: S/G 28 Test List is still preliminary
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