
P-1m 1(b)(6)

To.

su•ej-d SONGS SG Uuare
oat.: TuesBy, Ferbruay 21, 2012 4:25:35 PM

Emmett - I have been uploading the daily SG status to CERTREC. Let me know If there is any other
information you are Interested in receiving. I also have video DVDs for the U2 E089 secondary
Inspection there are 3 DVDs end about 1`1 hours of inspection. Nothing unusual was noted. I can
send them to you if you want. We don't want them to be part of the public record.

1(b)(6)
Inspections Manager
Nuctear Regulatory Affairs
_._an Onofre Nuqjgar Generating Station

(b)(6)



Tea.

Lo~bL(6) , t .Laat b6 ) (b)(ý6)41
Stb~C l•:•1•pr0' 0r•21'24 SO ej _

oat: Frlrday, Ftbriary 24, 2012•:48:38 AM

isaac.
Thank you for your response. We will not be able to address all your questions in the call schadu4ld
for today In any detail, however we will provide the high level schedule and can plan future callste go
into more detail.

(b)(6)

-Manager, Plant Licensing

San Oncfre Nuclear Generating Station

(b)(6)

This communication Is intended solely for the use of the individual or entity to which It Is addressed. If
you have received this communication In error, please notify the sender Immediately and permanenijy

delele the original and any copy of this communication.

reeo1|. "*A~oratslodoc 01ac < Aeda•raood5n•on .0
tre lib)(6) L'• I=.etor 'Mrl 0,. gyarc.avc
Cý 'lsWmphy. E• aae.sn'ettLhW phydlre.sovu. -Lantz, Ryv" <lRyse.LtanU Gvv ,WWe•W. Greg"
'Oegs.WearweCeýgov>. Wrsinck. Grg" 'Gr 5g.Welnlskks.gsv>. -R"Rmso. John*e Johr.Ryn .irc.gov>. ýJson. Andrew"

Kenneth" <4K am h. KaneosMrM ' quca Gloia G Io.Klrlnr M18>]h1-1 11.-c

subv: R5; Aginda s SONGS 2'24 SO phone call

I have a couple of other topics that I would lirKe to cover If possible.

C tan we briefly discuss the progress on the root cause evaluation for both Unit 2 and Unit 37
Per the Status Report dated February 23, Expanpsion 4 was forecast to be completed yesterday, If

completed, car) we go ower your findings,

* Discuss the approach/pruaress of the industry expert team.

Hligh level outlook of the schedule for both Units moving forward.

Thank-s,

Isaac Anchando

Reactor Inspector

RIV/IDRS/Ps52

...



517.200.t152

Sesst."rhursday, February 23, 2012 8:22 PM

To; Markley, Michael
Cc: Murphy, Emmett; Lantz, Ryan; Werner, Gre - am Gre; Reyn , John; Anchondo, Isaac,.ornsgn. Andre: Mar'kley. Michaeah1 Haftl RnndY 1h(b6) tKarwaski. Kenneth., KuLeSa,
Glorra~l(b)(6) .I

l(b)(6)
Subjet: Agenda for S 2/24 SG phone call

Mike,
I understand that both Randy and Kalyare out of the office on Friday. I would like to propose the
following Agenda for the call with the Region end NRR Friday 2)24/12 at 1200 EST.

AGENDA

1. Introductions:

2. Review Agenda;

3. Outage Status

4. Discuss Questions
1b)(

(b )(6)

(b)(6)

(b)(6)

Fb) (6)

6)

a. Provide tube by tube listing of maximum depth and length for treespan and TSP indications.
b. Provide depth vs. length protiles for some of the most limiting freespan (Including leaker) end
TSP Indications. Provide the corresponding yield and ultimate strength of the respective tubes, (At
least five profiles for each freespan and TSP would be desirable.)
c. Provide plan for selecting tubes for in-situ testing.
d. Provide drawing of TSP broached trefoil holes. Include dimensions and associated tolerances.
s. Compare/contrast sizing method for freespen flaws with those used last fall for tube to tube
wear at TMI and ANO-1.

(b)(6)

5. Review Action Items

If you would like to make additions to the Agenda we can accommodate that dunng the call alter the
introductions Thank You,

-Manleager, Plant Licensing

San Onofre NucleatShre3I'e Station

1b)(6)

This communication is Intended solely for the use of the Individual or entity to which it Is addressed. If
you have received this communication In error, please notify the sander immediately r•nd permanently
delete the original and any copy of this communication.

F-:, _K*.lys.. KWl KvKyv~~lOar

T. (b)(6)



Cc: %Murphy, tmmelrl <EmnetI.Mvrphy(nv.ssv'. "Kemnslw Kervieth" <Ken~ro ,.Kar0woekIlnTc.seVo. "'culesI . Gioi"r
'5.efak~jeea~rro.eoe>, "Hal, Randy° <Raedy.HUVQnrr.gov'

Dale: 02/23/2 1501:58 PM
5,b';: RE: SONGS Steam Genmelrate, Oroegs fmo 2/24 piona cani

(b)(6)

I am not aware of any specific agenda other than providing the schedule.

You already have the 5 questions from Erimmelt, and forwarded by Isaac.

I hope to join the call from home tomeorrow, Please contact Mike Markley for anylhing you may need.

Thanks

Kaly
Frm(b)(6) ..

Se.t Tursday, February 23, 2012 4:50 PM
To: Kalyanam, Kaly
Cc Murphy, Emmett; Karwoski, Kenneth; Kutesa, Gloria; Hall, Randy
SubjectI. SONGS Steam Generator Drawings for 2/24 phone call

4 Rly,
Do you have an agenda for tomorrow's meeting? Are you just looking for schedule information end
responses from Emmett's questions that were relayed to us from Iseaa?

The drawings requested for question #4 was sent earlier today and we expect to some preliminary
Information on question number I for our call tomorrow. We do not have answers to all the questions
below, but will have status and an estimated date when we will have the rest of the requested

information.

Questions provided by Isaac Anchondo:
1. Provide tube by tube listing of maximum depth and length for freespan and TSP indications.
2. Provide depth vs. length profiles for some of the most SmitIng freespan (including leaker) and
TSP indications. Provide the corresponding yield and ultimate strenoth of the respective tubes. (At
least five profiles for each freespan and TSP would be desirable.)
3. Provide plan for selecting tubes for In-situ testing.
4. Provide drawing of TSP broached trefail holes. Include dimensions and associated tolerances.
5. Comparelcontrast sizing method for freespan flaws wiltl those used tast fall for tubs to tube
wear at TMI and ANO-I.

Thank you.I(b)(6)
manager, Plant LIC~Enslng
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q) A Jnlar•antlM tar kRnaratng Station

This conmunication is intended solely tor the use of the Individual or entity to which It is addressed- If
you have received this communicatlion In error, please notify the sender immediately and permanently

delete (he odginal and any copy of Ithi communication.



From:

To:

Subject:
Date:

Anchondo, Isaac
"nrc.a sonas.sce.com"

RE: NN 201854749 SONGS PU
Monday, February 27, 2012 3:12:00 PM

Thanks!

----- Original Message -----
From: nrc@songs.sce.com [mailto:nrcnasongs.sce.com]
Sent; Monday, February 27, 2012 3:06 PM
To: Anchondo, Isaac
Subject: NN 201854749 SONGS PLI

Issac,
as requested.

JR

SONGS Resident Inspector

------"Reynoso, John" <John.Reynoso@nrc.gov> wrote: -----

To: "nrc@sce.com" <nrc@sce.com>
From: "Reynoso, John" <John. Reynoso@nrc.gov>
Date: 02/27/2012 12:49PM
Subject: FW: NN 201854749

From: Anchondo, Isaac
Sent: Monday, February 27, 2012 11:51 AM
To: Reynoso, John; Warnick, Greg
Subject: NN 201854749

Afternoon,

As mentioned in the voice message I left, if possible can you guys provide me with a copy of NN
201854749. This is the NN that documents the retrieval of the lose part in the SG in Unit 2.

Let me know if you guys have any questions.

Thanks,
Isaac

(See attached file: NN 201854749 attachment.docx)(See attached file: nn
201854749 recovered loose part 2E088.pdf)

-1-11A
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From:

To:

Subject:
Date:

Attachments:

nrc~)sonossce~corn
Anchondo. Isaac
NN 201854749 SONGS PL[
Monday, February 27, 2012 3:07:19 PM
NN 201854749 attachmentdocx
nn 201854749 recovered loose oart 2E088.odf

Issac,
as requested.

JR

SONGS Resident Inspector

-- .... "Reynoso, John" <John.Reynoso@nrc.gov> wrote: -----

To: "nrc@sce.com" <nrc@sce.com>
From: "Reynoso, John" <John. Reynoso@nrc.gov>
Date: 02/27/2012 12:49PM
Subject: FW: NN 201854749

From: Anchondo, Isaac
Sent: Monday, February 27, 2012 11:51 AM
To: Reynoso, John; Warnick, Greg
Subject: NN 201854749

Afternoon,

As mentioned in the voice message I left, if possible can you guys provide
me with a copy of NN 201854749. This is the NN that documents the
retrieval of the lose part in the SG in Unit 2.

Let me know if you guys have any questions.

Thanks,
Isaac

(See attached file: NN 201854749 attachment.docx)(See attached file: nn
201854749 recovered loose part 2E088.pdf)



Debris Analysis:

The debris was photographed and the overall dimensions were measured. The debris was examined
under optical microscope. Scanning Electron Microscope (SEM) and Energy Dispersive X Ray
Spectroscopy (EDS) were also performed on surfaces of the debris ( top and bottom surfaces) after
acetone Cleaning. Thereafter, a longitudinal cross section was prepared through the midsection of the

debris. The cross section was examined in the as etched condition to reveal the micro structure. EDS
analysis was performed on the core of the debris for comparison to the EDS performed on both of the
surfaces. Micro-hardness measurements were also performed on the cross section.

Results:

The overall appearance and dimensions of the debris are illustrated In two next photographs.

J1. 'T. JI,



The optical microscope examination revealed the debris as a weld metal of Which a portion ( identified in
the photos as Weld Metal #1) had flowed into a crevice and a rounded portion ( identified as Weld Metal
#2). The nominal thickness of the Weld Metal #1 was measured as 0.016" and it tapers down at the
extremities. The rounded section, which contained surface voids had a nominal thickness of 0.088". The
next set of SEM photos show the surface details of the debris illustrating voids and mechanical rubbing.





A representative EDS analysis results of the debris surfaces, the flat side (i.e. bottom side of the SEM
photos shown above) as well as that of top the surface are shown in the next two EDS spectra,
respectively. Both EDS spectra revealed, in addition to iron base alloy weld as the major constituent, the
presence of nickel.



Debris Found on Too of TSP #4-2E088. 20kV
Bit. Line AtoMic Cone C21 FIIO K-RatloCnts %e,/

C Ka 22.642 10.27T wt.% 0.0412
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The longitudinal cross section of the debris revealed the following:

1) the weld metal #1 and weld metal #2 have the same micro structure and same composition and
metallurgically joined at the end of the fold point.

2) the weld metal #1 and weld metal #2 originated from the same weld melt. A portion of the melt had
flowed into a crevice (thin section #1) and a rounded section remained on the flat surface ( thick section
#2). At a later point, the thin section was folded onto the thick section mechanically.



See the photos below illustration the above mentioned observations.

-I "







EDS analysis results of the core of the debris is shown below illustrating the absence of any nickel in the
weld metal suggesting the flowed weld metal #1 came in contact with a nickel base material. See the
EDS spectrum below of the core of the welds.
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The micro-hardness of the weld metal #1 and weld metal #2 was measured as 221 Vickers ( HRB 97
equivalent) and 230 Vickers ( HRB 98 equivalent), respectively.

Summary and Conclusion:

The analysis identified the debris as excess weld metal part of which had flowed Into a crevice slightly
wider than 0.016". The flowed weld metal came in contact with nickel base material based on the
presence of nickel on the surface of the debris as revealed by EDS findings. The weld metal itself is made
of low alloy steel, as revealed by EDS.

(b)(6)2

2I15/12



Unit 2 System Status; ATCO NUCO
User Status; CRTO STA ACRC

SONGS

Notification: NN 201854749 AIIIIUIIIIUIIII
Description; Recovered Loose Part (Not RGU Relate)
Ct nd on; 13/2012 Re ed In(b)(6) I Zdntied By; SONGS

asponil.e (b)(6) Ibi
Priority; 4 Medium RequIrea Start; 04/02/20;1 38:03 End; 07/30/2022 18:03
Order NoI Code;
Task Exists? [YI

Punc.Loa.s S2.STGS,S21301NE088 STEANM GENERATOR 2 (N) SECONDARY SIDE
Equipments
As-emably;
Quality Class; I
Location; Containment Roam; 106 Elevation; 030 Column; 4413.6
planner Groups Maint Machiniet
WorkCanter: P.PN Project Management
plant; 1000 SONGS
Reliability Classizication; CRITTCAL-A

ARC Review Status; C Completed Feedback Rseqd? (I
M Rule; Sig Level: 2 Moderate Impact to Uhe StatLon/Personnel

Dreakdoen 31 Malfunction Start; Breakdown Duration: H
End:

Description; (b)(6)

02/13/2012 17:41:361
1. Problem description

This is not equipment related. Found and retrieved loose part in 2E-088
under order 800589923. Puprose at this notification ix to investigate
source of loose part.

2. Impact or consequence
None. Loose part was retrieved under 800589923.

3. Describe what happenud
Upon inspection of 2E-088 secondary side a Inose part was found and
retrieved at Lube support plate number tour in accordance with order

500589923.

4. lIssediate actions take;,
Loose part retained for investigation.

5. Eitent of Condition (as applicable)
No other loose parts were identified upon inspection of both Unit 2

Steam Gezueators.

Pri•nt Date; 02/27/2012 Page I of 9
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Notification Continued

SONGS

Notification: NW 201854749
Desoription: Recovered Loose Part (Not Eqpt Related)

Description Continne•"

6. Cause (if known)

Unkawn

7. Recommended Actions
Complete metallurgic evaluation of loose part to determine material

characteristics.......I ....... ....
Additions to -7. Rcuommended AcLionD-:

Conduct evaluation of the source of the part based on location,

size, metallurgic input, steam, generator design, FOSAR data, pro
-service edd current data and other input as required.
----------------------------------

Additions to -ARC Review Comitenta-:
DCE assigned. Criterion: FMO event due to foreign material found

in system (DCRC)0 (bG)(6
02/16/2012 12±45:0
Debrin has been removed. Falls out of the 00 program scope.

Print Dzet 02/27/2012 Page 2 nf 9
Print Dates 02/27/2012 Page 2 nf 9



Notification: NNq 201854749
Fujo.LO.X:c 52.STGS.021301HE088 STEAM4 GENERATOR 2 (N) SECONDARY SIDE
Locattont ContaiTjoent Rcom: 106 Elovation:030 Colusm: 4413.6

Ta OI No.: 0001 Code Greug:N-SIT General Support Record
Short TornO Analyze Loose Part
Task Cod.: ST04 SPT Cortp1ete
Norkzemtsri RmEE FuA- esn

Task No..: 0002 Code Group:N-OEOUTr OS Cutgoing E'~aluati~o
abort Text: Outgoing OR - LOose Part in 5/G
T&OX code: 0010 Assign to SME
workxceoter , P.PN Vraoect nM eet
RespooSibl.: I(b)(6)

Prin~t Oat.: 02/2Y1/2012 Page 3 of 9



Trending Worksheet

SONGS

Notification: NN 201854749
Func.Loc.: S2.STGS.S21301ME088 STEAM GENERATOR 2 (N) SECONDARY SIDE

Part: Damage:

Cause: Activity: .

Part: Damage:

Cause: Activity:

Part: Damage:

Cause: Activity:

Part: Damage:

Cause: Activity:

Print Date: 02/27/2012 Page 4 of 9



u-i~ 'las D.b~ils

SONGS

Notification; NN 201854749
runc.Loo.: S2.STOS.521301ME086 STEAM GENERATOR 2 (N) SECONDAR.Y SIDE~
LoaetIont Containment Roomi 106 Elevati=n030 Colusmn 441l3.6

Ta~sk No.: 0001 Code group. N-SP2' GCnera2 Support Record
short Tomt: A~nalyze Loose Part
Tlask Code; STr04 SPT Complete
WorkCsmt-x 64EMP EP4Fuid Processing
lespenBL~bles : )6
stteue: ('SCO
P1.wmd Start: 02/21/2012 08:06
Planned End: 07/03/2012
Complete: 02/21/2012 08:06

TheEc Long Teat:

Print Vat.. 02/27/2012 Page b oi 9



t.

U

Tank Dstatile

SONGS

Notification: NN 201854749
FuflC.LoC.; S2.STGS.S21301MEOB8 STAM GENERATOR 2 (N) SECONDARY SIDE
Location: Containment Room: 106 Elsvation:030 Columsn: 4413.6

Task No.: 0002 Cod. Groups N-OEOUT OE Outgoing Evaluation
Sh6rt Text: Outgoing OE - LoosePort in S/C
Task Cod.: COIO Assign to SHE
WorkCenter: PPHProject Mana oment
Rsseponsible,:b)(6
Status! TSCo
plazned Start: 02/21/2012 12:31
plaennsed Ead: 03/13/2012
Complete: 02/27/2012 12:31

Task Lon~g Text:

01854749 - 2

DB-O•T EVAL, ACE: FME W/HRKIH
--OEO0T OE Outgoing Evaluation

UTGOING OE

Background:

Jpun inspection of steam generator 2E-088 secondary side<(>,<)> a loose
art was found and retrieved at tube support plate number four in
ecordance with order 800599923.

Briefly summarize the significant aspects of the event/problem/leeson
learned that might Iao be:etsictal Lo share with the industry.

N. Is this information worthy of sharing with the Nuclear industry?
(Reter to S023-XV-40, Attachment 7 for criteria)

Yes: - No: X

It Yes, then usýe the following Lonm to draft the Outgoing DE report:
//sos2/data3/Ntlvideos/PI/OE/orins/xV-40 Att 09.doc

B. Submit draft to the OE Conrdinator for processing.

2% Document Nuclear Network CE number prior to closing this task.

_OM#: hCEHS##]

-Posted on (Date]

Print Date: 02/27/2012 Page 6 of 9



Task Details Continued

- soNGs

Notification: NN 201854749
aescription: Recovered Loose Part (Not Eqpt Related)

Evaluated by [Name] [Date]

Peer Checked by [Name] [Date]

ritle:

[Title with station and unit in parentheses (e.g., San Onofre 3).

Briefly describe the event in a few words. Do not use acronyms. If a

Preliminary Report, precede title with "Preliminary - If an update

report, precede title with "(Update to OExxxxx) - ".]

Abstract:

[Briefly summarize the event or condition with information that is of

interest. Include the three essential elements; what went wrong, the

consequences, and the primary cause. Limit the abstract to a few

entences.]

Event Date:

mm/dd/yyyy [Date that the undesired condition occurred/first

discovered]

Station Name/Unit Number:

San Onofre Unit 2 [or Unit 3]

Significance/Importance:

[State; Consequential, Near-miss, or Nonconsequential]

Lessons Learned for the Industry:

[Describe what the station learned from the event--in other words, the

reason the station is sharing the event. This section should

specifically describe the barriers that were in place to protect against

the event and how those barriers broke down or describe the barriers

that were not in place.]

Applicability:

[List station work groups (or departments) that should review the

perating experience for applicability and action.] Most common groups

are shown below:

Description:
[Provide information to describe what happened--the facts only--in

Print Date: .02/27/2012 Page 7 of 9
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Task Details Continued

SONGS

Notification: NN 201854749
Description: Recovered Loose Part (Not Eqpt Related)

sufficient detail to be of use to the reader. Do not repeat the

abstract. The sequence of events and their cause/effect should be

included as appropriate.]

auses:

[Briefly describe the immediate causes, contributing causes, and when

known, the root causes.)

Corrective Actions:

[List corrective actions to provide additional insight into the causes

and contributors to the event and to identify the areas that should be

strengthened.]

Previous Industry OE/CE:

[List previous industry OE reports that would be helpful to others.

Include the OE report number and title.]

Squipment Information:

NSSS/A-E: Combustion Engineering/Bechtel

Reactor Type: PWR

Affected System:
oomponent Manufacturer:

Component Model-Number:

Component Part Number:

Component Type: (for counterfeit or substandard parts or components)

Component Vendor/Supplier/Distributor: (for counterfeit or substandard

parts or components)

Information Contact:

Name:

ritle:

relephone:

E-mail:

Corrective Action Program Documents:

[Provide the document number (CR number) or reference to internal

station corrective action reports.]

rttachments (Pictures, Root Cause, and so forth):

[Enter file names, if any. Or enter "None" if none.]

Print Date: 02/27/2012 
Page 8 of S

Print Date: 02/27/2012 Page 8 of 9



Task Details Continued

SONGS

Notification: NN 201854749
aescription: Recovered Loose Part (Not Eqpt Related)

This NN is being closed to RCE 201843216. No Outgoing DE required.

A Print Date: 02/27/2012 Page 9 of 9
Print Date: 02/27/2012 Page 9 of 9



hrn=,=ich mon 'rI aa -to, Ibb)6)1 I
Subje•t -E: 0G s w1 nIpecidaeos
Date: Wedresday, February 29, 25t5 9:16.00 Am

Morning (b)(6)

I think the summary package of the wear indications via pictures will be better than the DVEs at

this time. If you can please make that package available as soon as it's ready would be of great

help.

Also, could you upload the revision to the degradation assessment Into IMS. i thought it was there

but only the original DA was included.

Thanks,

Isaac

Sent Tueýday, February 28, 2012 6:14 P1'
To: Murphy, Emmett; Anchondo, Isaac
Subject: SG secondary inspection videos

(b)(5)

1(b)(6)

-Inspections anager
Nuclear Regulatory Affa)rs
San O, oeNc e raling Station

1(b)(6)



Fo. (b)(6)
CC;

5abi.cu -SONGS O4OA Plerenolon
Datm Wednesday, Febn1ry 29, 2012 9:56:31 AM
Attachmenltv SONGS CMQIA PMntaljpn 2-29-12 nnt

See attachled, call If you have any questions.

-NRA Mane er

l(b)(6)

y'~~T Wok:1()(



Unit 2 Steam Generator
- Status Review

)<
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I L Li~ ~ U

I' 1.4

Background

* September 2004 Replacement Steam
Generators (RSG) Awarded to Mitsubishi
Heavy Industries (MHI)

* Unit 2 RSG delivered to Site in Spring 2009
* RSGs Installed i.n Fall Outage 2009
* Tube Material Inconel-690 Thermally Treated

(690TT)
* Tube Manufacturer Sumitomo Heavy

Industries
* Largest Steam Generators Built by MHIl

•... • ... •.'_1--.. , . • ~ • . .. I• . ±..... . .... ...... .,• . • . , . . . .



Basic Design Features

* Each SG has 9,727 tubes
• U Bend design
" Seven tube support plates above tube sheet
• Six sets of v-shaped anti-vibration bars (AVBs)
* AVBs separate each row of tubes
* AVBs are welded at top of SG to 12 retaining bars
* Two sets of 12 retainer bars
" Thirteen bridges span the retaining bars
• AVBs, retaining bars, retainer bars, and bridges provide the

structural support for upper bundle (U bend region)
" Free float design - tube bundle is not attached to SG shell
* Design Temperature Secondary Side - 650 F

-, ... -
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SONGS RSGs
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SONGS RSGs
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SONGS RSGs
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SONGS RSGs
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SONGS RSGs
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Initial Refueling Cycle
Inspection Plan

• In service time -627 days
• 100% Bobbin Eddy Current Testing (ECT)

0 Sludge Lance
• Foreign Object Search and Retrieval (FOSAR)

0 ECT and FOSAR required by Technical
Specifications referring to EPRI guidance

* Sludge lance per industry practice

. . . . . . . .. .. .... .•. .-...-........ . . ..

, .,•,- .,,,• ..•...:., .:•_, , • • • .- ..:.•• ' ,:.;.



MHI SG Desigri Experience

S

14I v

U

- SONGS
- Ft. Calhoun

* Belgium
- 4 Units

e Japan
- 17 Units

* Total Number of SGs Supplied -64
e SONGS largest SG designed

and built by MHI

'Ro

M

aa•I • . -. o" . .I10
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US Industry Information

9 46 Units in US with 690TT tubing
* 43/46 conducted first In Service Inspection

(SONGS/Crystal River remaining)

• First ISI performed 1990 -2011

CE NSSS 690 TT RSGs - 460 tubes plugged
for wear

-" .1



RSG Wear History

..........

" , .. .



RSG Wear History
(b)(4)
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Unit 2 Inspection
Anti-Vibration Bar
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Anti-Vibration Bar (AVB)
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AVB Wear Summary

Tubes. ndications ..•,Tbes Indicatis' Tubes Indications
. . 6 '1..i . ;,,,,, e s, ,,,,s .

Detected 595 1757 804 2591 1399 4348

Plugged/
Stabilized

4 4 0: 4 4

Returned
to Service

591 1732 804 2591 1395 4323
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SCE-SONGS Unit 2 - REPL
AVB Wear
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SCE-SONGS Unit 2 - REPL
AVB Wear
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Figure 5-10: SG88 AVB Wear Depth Distribution
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Figure 5-11: SGB9 AVB Wear Depth Distribution
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AVB Wear Conclusion

Unit 2 wear on the same order
Unit 2 RSGs
Although wear at AVBs is not unexpected the
number of wear indications is larger than
anticipated

Tubes plugged is consistent with industry OE
for CE NSSS RSGs
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Unit 2 Inspection
Retainer Bar

1i :22



Retainer Bar (RB)

o Each SG has two sets of 12 retainer bars
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Retainer Bar
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2E.088 Retainer Bar Wear
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2E.089 Retainer Bar Wear
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SONGS Unit2 2.'"i•i ' ii•"j:.k.

SG88 Retainer Bar Wear Indications
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SONGS Unit 2
SG89 Retainer Bar Wear Indications
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Retainer Bar Wear Summary

Tubes IndicationS:Tubes Indications Tubes Indications

Detected 2 2 4 5 6 7

Plugged 2 2 4 5 6 7

Returned
to Service

0 0 0 0 0 0
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Retainer Bar Repairs

" All tubes adjacent to retainer bars were plugged
• Prior to plugging, all tubes with retainer bar wear

indications were stabilized with U-bend cable stabilizers
* Tubes at each end and in the center of the retainer bars

were stabilized (refer to attached sketch)
" Augmented stabilization provides additional material

volume to resist continued wear and added assurance
in-service tubes will not be challenged
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Retainer Bar Wear - Structural Integrity
Operational Assessment

Plugg~ed and Stabitized Retalner Bar Locatio~ns
(Lypical of two recflans, pei' SG)
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RB Wear Conclusion

0 RB wear unique - Design Issue
0 RB wear extent of condition limited to 94 tubes per

SG
* Wear caused by oscillation of thin RB against 6 tubes
0 Monitor repairs at next inspection

- Details of monitoring plan are in development
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Unit 2 Inspection
Tube-to-Tube

Support Plate Locations
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Tube Support Plate (TSP)

0 There are 7 tube support plates in each SG

i Provides structural support to tube bundle in
straight section of tubing

RIZ .34



TubeSu Plate
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TSP Wear Summary

Tubes Indicati0ns- Tubes Indications Tubes Indications

Detected 180 225 119 139 299 364

Plugged 0 0 O= 0 0. 0 0

Returned
to Service

180 225 117 137 297 362
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Figure 5-3: SG88 TSP-Wear - Hot Leg
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Figure 5-5: SG89 TSP Wear - Hot Leg

* I SE-SNG Unit 2 - REPL ý~l .

Hot Leg TSP Wear

TOTAL TUBSS 927 knFe.1) .2&4X2

PRMR AEOuT OIF SERVICE ýR KA -* -'-* -:

NJOZZLE.

- .R

>Pll3



I"

Figure 5-4: SG88-TSP Wear - Cold Leg
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Figure 5-6: SG89 TSP Wear - Cold Leg
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Figure 5-12: SG88 TSP Wear Depth Distribution
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Figure 5-13: SG89 T SP:Wear Depth Distribution
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TSP-Wear Conclusions

Unit 2 wear is more extensive than seen in other
CE NSSS 690 TT RSGs
No tubes required plugging

o Will require monitoring in future inspections

S.*~ * .- *~ *., ,w b - -~A'- ''~
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Unit 2 Loose Part
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Loose Part

* One loose part found; in Unit 2
" SG 2E-088 just above TSP 4
• Removed (recovered)
" Identified as weld material
° Fabrication - too large to pass through

feedwater nozzles
° Adjacent tube wear now suspended and below

plugging criteria (2 Tubes)
p cStill investigating source from fabrication
process

- ..........
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Loose Part
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to Loose Part Conclusion

0 No other parts detected by ECT or by FOSAR
at the Top of Tubesheet (TTS)

I
I..

° Peripheral tubes examined at TTS using
rotating probes - no indications

* Conclusion - No loose parts remain in U2 SG's
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Unit 2
Condition Monitoring
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I.

Condition: Monitoring

* "Backward looking" to confirm adequate SG
integrity was maintained during previous cycle

'¶1 **~r~ ~~



Condition Monitoring - Performance
Criteria

0 Structural - maintain integrity over full range of normal
operating conditions and DBA's. Safety factor of 3
against burst under normal steady state full power
conditions. Safety factor of 1.4 against burst under
DBA primary to secondary pressure differentials.

* Accident Induced Leakage - not to exceed primary to
secondary accident induced leakage rate for any DBA,
other than SGTR. Limit is 0.5 gpm per SG.
Operational Leakage - primary-to-secondary leakage
through any one SG is limited to 150 gpd (0.104 gpm)
per LCO 3.4.13

v1. .. ''U
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Condition Monitoring Process
" Each detected degradation mechanism must meet the structural

and leakage performance criteria
" Demonstrated either operationally, analytically or, when required,

by in-situ pressure testing
- Operationally

• Via plant leakage detection systems and procedures

- Analytically
• Each indication is assessed for key characteristics and compared with an

analytically developed Condition Monitoring limit
- Circumferential extent
- Axial length
- Through-wall depth

- In-situ Pressure Testing
* Used when-ever flaw does not meet analytical criteria

-el M 4X t . - :
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Condition Monitoring Process

* For a tube with degradation to remain in-service
- Measure degradation using a qualified ECT sizing technique

• Without a qualified technique, plug on detection

° For Unit 2, all degradation was measured using qualified
techniques

- Determine the degradation is acceptable for continued
operation

I - :fw 3!'.R



AVB & TSP Wear- Structural
Integrity Assessment (Analytical)

• Used maximum detected wear depth:

AVB - 35% TSP- 20%

Each flaw size adjusted for measurement uncertainty
(increased by 10%)

AVB flaws assumed to be double-sided

*TSP flaws assumed to be: at all three land contacts

° Bounding lengths conservatively assumed

• Resulting flaws compared to CM structural limits with
satisfactory results
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Retainer Bar Wear Structural
Integrity Assessment (ln-Situ)

Retainer Bar Wear
- Analytical Assessment

° Used similar methodology as for AVB & TSP wear

- One tube RI 19 C1 33 with a volumetric flaw near
B02

" Beyond CM structural limit curve
* Required In-Situ Pressure Test
" In Situ Pressure test performed satisfactorily

- Verified all three performance criteria were satisfied

- Remaining flaws satisfied analytical
assessment

. .. ..'
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~Foreign Object Wear- Structural

Integrity Assessment (Analytical)

Two tubes with wear from the object
• Analytical Assessment

-Used similar methodology as for AVB & TSP wear

Resulting flaws compared to CM structural
limits with satisfactory results

•'Since the object was removed and the flaws
were below the plugging limit (35%) these
tubes were left in service
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AVB and TSP Wear- Accident
Leakage Assessment (Analytical)

0 Since these flaws satisfied the structural criteria
of 4290 psi, the accident leakage criteria of
2560 psi was demonstrated by that evaluation
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Retainer Bar Wear - Accident

Li
ii~

Leakage Assessment (In-Situ)

* Bounded by the tube with the largest wear flaw
which was confirmed by In-Situ Pressure
Testing

• Thus all tubes with retainer bar wear satisfied
accident leakage criteria
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Foreign Object Wear- Accident
Leakage Assessment (Analytical)

• Two tubes with wear from the object
• Analytical Assessment

- Pop-through of flaw leading to leakage assessed
after adjusting for ECT sizing uncertainties and
material strength

* Resulting flaws compared to CM pop-through
limit with satisfactory results

L,9



Condition Monitoring Conclusion

° "This condition monitoring assessment has evaluated
all SG tube degradation detected during the 2C17
outage against the three SONGS technical
specification criteria. Through a combination of eddy
current inspection, analytical evaluation, in-situ
pressure testing, and operational leakage monitoring it
has been determined that the three performance
criteria: 1) structural integrity, 2) accident induced
leakage integrity, and 3) operational leakage integrity,
were satisfied during the operating period prior to the
2C17 outage." \ ivIt fMIT
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Unit 2
Operational Assessment
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Operational Assessment

* Purpose
"In addition to the CM assessment, an operational
assessment (OA) must also be performed to ensure
that the steam generator tubing will meet the
technical specification performance criteria
throughout the upcoming operating cycle. The OA
projects and evaluates postulated steam generator
tube degradation mechanisms, including those
currently and previously existing in the subject SGs."
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Operational Assessment
Process

* Each tube is assessed to determine if it can remain in
service

* Deterministic or Probabilistic approaches may be used

With the large number of TSP and AVB flaws the
Probabilistic approach was used

"... the projected worst case degraded tube for each existing
degradation mechanism must meet the limiting structural
performance parameter with, a 95% probability and a 50%
confidence*."

*50% confidence means the best estimate standard deviation

for each uncertainty is used.
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AVB and TSP Wear,- Structural Integrity

Probabilistic Operational Assessment

* Key inputs
- Population of flaws

- Growth rate distribution for next cycle

- ECT uncertainty

- Estimate of newly initiated flaws

* Probabilistic tool "grows" each flaw left in service and
adds in the "new" flaws

- Worst case flaw is compared with structural criteria
* Process is repeated thousands of times to determine

probability of burst
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AVB and TSP Wear - Structural Integrity
Probabilistic Operational Assessment

Growth Rates
- Assumed that flaws will continue to grow at rates

displayed during 1 st cycle of operation
- No credit for reduction in rate as the tube to support

gap increases

- Credit for increasing wear contact area was taken
- Factor of 1.25 applied to provide allowance.for

uncertainty associated-with potential effect of
planned RCS temperature increase

Note this factor is not intended to account for Unit 3

tube to tube wear
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AVB and TSP Wear - Structural Integrity
Probabilistic Operational Assessment

Results

AVB Wear ...:Q.972 0.970

TSP Wear 0.999 0.999

Wear Combined 0G971 0.969

Acceptance Criteria 0.95

* Conclusion - criteria satisfied for one cycle of operation
until next inspection (assumed to be 575 EFPD
compared with 627 EFPD for the prior cycle)

* '1~. idin t~ \\.,...,_ .•
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Retainer Bar Wear - Structural Integrity
Operational Assessment

Affected tubes removed from service

Retainer bar vibration mitigated

Conclusion - reasonable assurance retainer bar wear will not
challenge structural performance criteria over the next cycle

.......................................
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Foreign Object Wear - Operational
Assessment

* Two tubes with wear from the object
" Since the object was removed and the flaws were below the

plugging limit (35%) these tubes were left in service
0 No capacity for the degradation to progress during future operation
* No other foreign objects or foreign object wear flaws identified

during ECT or visual examinations

Conclusion - reasonable assurance foreign objects will not cause
structural or leakage performance criteria to be exceeded prior to
the next examination
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Leakage Integrity- Operational
Assessment

* From EPRI SGMP Guidelines the onset of pop-through
leakage for Unit 2 degradation is coincident with burst
Conclusion - since none of the degradation
mechanisms are projected to exceed structural
performance criteria there is reasonable assurance that
neither operational not accident-induced leakage
performance criteria will be exceeded
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Secondary Side Internals - Operational
Assessment

* Retainer Bar condition has been remediated
* No secondary side internals degradation was identified

during visual inspections

* ECT confirmed secondary side tube support structures
are in place
Foreign object found is a welding process remnant and
not indicative of degradation of secondary side
internals or welds

* Conclusion - reasonable assurance that performance
criteria will not be exceeded 0
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..... Preli~minary Operational

Assessment Summary
* For degradation mechanisms identified in Unit 2,

the preliminary assessment concludes there is
reasonable assurance the performance criteria
will be satisfied through the next operating cycle

* The assessment is not complete and review
continues for:
- Susceptibility of Unit 2 to the emergent tube to tube

thinning mechanism in Unit 3
- Review of the Thot increase

... . .- :7-"



Impact of Unit 3
Inspection Results

IpUL'..... .;'i, $ ' Iu, J....?•.....
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Evaluation and Review Expertise
Onsite Teams
- Engineering Team

- SIG Program Manager
Ex-SIG Program Manager
Sr. Engineers with RSG responsibilities
Ex-Program Specialists 0
Contracted expertise including Ex-V.P, of Engineering

- MHI Team 0
,b)6 General Manager Nuclear Design Dept.
(b)(6) cling General Manager R & D

Ad itiona Onsite support
, Analytical teams in Kobe

- AREVA En ineering Support
(b)(6) n St. Lucie Cause Evaluation)
* b)(6)

* Onsite and Lynchburg

MP RcnsuItant* (bAN RC and on St. Lucie Cause Evaluation)

- I
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Evaluation and Review Expertise

* Offsite Teams
-Chairman of EPRI S/G committee

- INPO S/G Engineer

- APS (3, including ECT Level IIl)
-B & W (Canada)

- Framatome (France)

.:"-.'
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Comparison with Unit 3

Foreign Object 1: object from None:
fabrication:

AVB Wear 2 tubes >= 35% 2 tubes >= 35%

TSP Wear .0 tubes > 20% 346tubes >= 35%

Retainer Bar Wear 6 tubes largest 90% 4 tubes largest 46%

Tube to Tube We..ar.: ..:-Nddne 326 tubes

Operating Interval 1.7 EFPY 0.9 EFPY

"o -75
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SCE-SONGS Unit 3 - REPL
SG 88 AVB Wear

SRIMARY FACE

TOTAL TUBES 9727
SELECTED TUBES 9.T?1
OUT OF SERVICE - NA
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SCE-SONGS Unit 3 - REPL
AVB Wear

GkOuP

- r".-"•i','-

I USES

S!G 69 Reupi

PRIMAR' FACE

OCTAL TUBES 57Ž7
SELECTED TUBES $727
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SCE-SONGS Unit 3 - REPL
SG 88 TSP Wear

C~RC'uP

: '-;

Tc'5_ES

PRVIARY FA:'-E

TOTAL TUBES 9727 -
SE'LECTED TUBES- 972?
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SCE-SONGS Unit 3 - REPL
TSP Wear

SC~E *~r:~F~

P.R'L44fý FACE

TOTAL TouBES ?7 IiL cj
SELECTED TUBES'9~

OUT OF SERVIICE t* N
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GfzoIJý TuLýE$

SCE-SONGS Unit 3 - REPL
Freespan Wear Indications by Depth Bin

(Largest Indication Per Tube)
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SCE-SONGS Unit 3 - REPL
Freespan Wear Indications by Depth Bin

(Largest Indication Per Tube)
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Comparison with Unit 3
SONGS-2 & SONGS-3 SG 88 & 89 AVB Wear Depth Distribution

* I
* I
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Comparison with Unit 3
SONGS-2 & SONGS-3 SG 88 & 89 TSP Wear Depth Distribution
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Comparison with Unit. 3
SONGS-3 Freespan Wear Depth Distribution

1 EK"

C
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C.
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No indications found in Unit 2
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Unit 3 Secondary Side Inspection

•! ':

Unit 3 AVB Wear
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Unit 3 Secondary Side Inspection
I:

Unit 3 TSP Wear
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Unit 3 Secondary S

Unit 3TbeoTWear
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Unit 2 Secondary Side Inspection
. - ý - --1 1

!!',

AVB B04

Unit 2 AVB
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Unit 2 Secondary Side Inspection

Unit 2 TSP
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MAQC

Unit 2 Inspection Conclusions

0 Eddy Current
- No freespan wear indications

- AVB wear indications are confined to AVB height,
hence no indications of in-plane tube movement

0 Secondary Side Visual
- Sample inspection supplements the eddy currenti

examination
- No evidence of Tube-to-Tube wear at locations found

in Unit 3

3.1 .1 nig ti; qVV l II~ r9 .:90



Industry Operating Experience
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Comparison with St Lucie 2
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Unit 3 Initial Assessment'
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Unit 3 Wear Initial Assessment

Unit 3 Tube-to-Tube wear resulted from in-plane fluid-elastic.
instability (FEI)

0 AVB deflections from fabrication were sufficient enough in Unit 3
to allow in-plane tube motion with reduced resistance from the
AVB's

, High energy imparted by FE! was sufficient to result in tube to tube
contact and wear in Unit 3

0 AVB restraint in Unit 2 is greater, explaining the differences in
wear at TSP's and Tube to Tube between the Units

• Independent review by AREVA, MHI, BWI, and MPR support the
leading theory of the Unit 3 condition

ofn t .-- .,i E--,-- A



Impact of Unit 3 on

Unit 2 Return to Service
Unit 2 has not experienced the same phenomena as Unit 3
- No free span indications in Unit 2
- Substantially less TSP wear

- AVB wear is confined within width of AVB

*"Unit 2 has twice the run-time as Unit 3
Structural and Leakage criteria will be satisfied until a final
operational assessment is completed

Updated operational assessment(s) will address:
- Increasing Thot

- Unit 3 tube to tube wear cause and the susceptibility of Unit 2
* Updated operational'assessment will be completed within 901 days

of Mode 4

Ax & .
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Unit 2 Causal Evaluation Status

* Root Cause Draft in Review
* Target presentation at CARB end of week
* Cause focuses on the significant wear on the Retainer

Bar
* Cause preliminary focused on inadequate design of the

small diameter Retainer Bars
* Actions to remove Retainer Bar tubes from service',

both units

• Action for MHI to provide a cause
document on their internal processJ. PI

...-.. '.I .. ..n h-...... ifl .1.I(IA•1ri .~r. • *i*'•*! 9g



11.

it

i Unit 2 Recommendations

Restart and Operate Unit 2
Factor emergent findings from Unit 3 analysis into final
Unit 2 Operational Assessment (due 90 days after
Mode 4)
- Assess need for an additional inspection outage

- Complete review of Thot increase in light of Unit 3 findings
prior to implementation

Evaluate lowering SG tube leak AOI response
threshold

it ...... : .
a ro .... I "
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Nuclear Regulatory Affairs
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SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 1 1 04C -0.5 12

5G88 1 1 05C -0.57 11

SG88 1 13 05H -0.07 10

SG88 1 13 06H -0.27 10

SG88 1 47 06C 0.39 11

S688 12 48 04C -0.58 11

SG88 14 168 04H 0 7

SG88 28 4 05H 0.41 13

SG88 80 72 06H -0.71 10

SG88 84 100 05C -0.63 10

SG88 85 85 07H -0.8 17 16

SG88 85 87 07H -0.59 19

5G88 85 89 07H -0.63 14

SG88 85 99 06C -0.5 14

SG88 87 81 07C -0.55 10 13

SG88 87 99 05C -0.59 11

SG88 87 99 07C -0.52 17

SG88 88 94 07C -0.57 17

SG88 88 94 07H -0.63 14

SG88 88 96 07H -0.68 17 12

SG88 89 85 07H -0.79 10 6

SG88 89 91 07H -0.61 15

5G88 89 95 07H -0.61 19

SG88 89 105 06C -0.56 11

SG88 90 96 07C -0.57 16

SG88 91 79 07H 0 17 14

SG88 91 81 07H -0.72 17 15

SG88 91 83 05C -0.13 7

SG88 91 83 06C -0.02 8

SG88 91 83 07C -0.11 17 19

SG88 91 85 06C -0.06 10

SG88 91 85 07C -0.06 15 16

SG88 92 74 06H -0.63 11

SG88 92 78 07H -0.17 14 12

SG88 92 84 05C -0.13 20 19

SG88 92 84 05H -0.04 9

SG88 92 84 06C -0.09 25 24

SG88 92 84 06H 0 20 19

SG88 92 84 07C -0.13 35 31

SG88 92 84 07H -0.15 32 28

SG88 92 86 06C 0 16

SG88 92 86 07C -0.6 14 14

SG88 92 88 07H -0.7 10 13

SG88 92 90 04C -0.64 7

SG88 92 96 05C -0.52 11



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"' %TW +PointTM Length (In)

SG88 92 96 06C -0.5 18 22

SG88 92 96 07C -0.59 21 20

SG88 93 73 07H -0.57 9

SG88 93 75 07H -0.66 12 9
SG88 93 77 07H -0.83 8

SG88 93 81 06C 0 18

SG88 93 81 07C -0.17 16 16

SG88 93 81 07H 0 14 7

SG88 93 83 02C 0.37 17

SG88 93 83 03C 0 19

SG88 93 83 03H 0 21 17

SG88 93 83 04C 0 18

SG88 93 83 05C 0 26 21

SG88 93 83 05H -0.63 23 19

SG88 93 83 06C 0 31 23

SG88 93 83 06H 0 39 38 1.44

5G88 93 83 07C 0 47 41 1.5

SG88 93 83 07H 0 54 51 1.15

SG88 93 85 03C 0 17

SG88 93 85 03H 0.43 17

SG88 93 85 04C -0.59 12

SG88 93 85 05C 0 20 22

SG88 93 85 05H 0 24 16

SG88 93 85 06C 0 37 31

SG88 93 85 06H 0 39 37

SG88 93 85 07C 0 49 41 1.49

SG88 93 85 07H 0 40 34

5G88 93 87 05C -0.59 11

SG88 93 87 07H -0.69 12 7

SG88 93 93 05C -0.57 12

SG88 93 93 07C -0.59 16 18

SG88 94 74 07H -0.64 8

SG88 94 78 07H -0.64 19 18

SG88 94 80 04C -0.68 10

SG88 94 80 04H -0.56 13

SG88 94 80 05H 0.37 10

SG88 94 80 06C 0 16

SG88 94 80 07C 0 20 20

SG88 94 80 07H -0.15 26 17

5G88 94 82 04C 0 23 24

SG88 94 82 04H -0.57 12

SG88 94 82 05C 0 27 26

SG88 94 82 05H 0 32 22

SG88 94 82 06C 0 31 27

SG88 94 82 06H 0 36 25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point"M Length (In)

SG88 94 82 07C 0 50 40 1.52

SG88 94 82 07H 0 38 30

SG88 94 84 03C -0.09 20 21

SG88 94 84 03H 0.41 16

SG88 94 84 04C 0 22 20

SG88 94 84 05C 0 31 23

SG88 94 84 05H -0.09 22 17

5G88 94 84 06C 0 46 40 1.39

SG88 94 84 06H 0 47 50 1.42

SG88 94 84 07C 0 50 41 1.48

SG88 94 84 07H 0 57 49 1.43

SG88 94 86 04C -0.59 13

SG88 94 86 04H -0.59 11

SG88 94 86 05C 0.38 11

SG88 94 86 05H 0 14

SG88 94 86 06C 0.02 26 23

SG88 94 86 06H 0 26 23

SG88 94 86 07C 0 33 27

5G88 94 86 07H 0 32 29

SG88 94 88 05C -0.53 10

5G88 94 94 07C -0.57 15

SG88 94 106 07H -0.72 10

SG88 95 75 07H -0.66 14 10

SG88 95 79 04H -0.56 12

SG88 95 79 06C 0 18

SG88 95 79 06H -0.66 25 24

SG88 95 79 07C 0 26 25

SG88 95 79 07H 0 31 24

SG88 95 81 03C -0.6 9

SG88 95 81 03H 0 14

SG88 95 81 04C 0 20 20

SG88 95 81 04H -0.55 18

SG88 95 81 05C 0 21 24

SG88 95 81 05H 0 18

SG88 95 81 06C 0 31 33

SG88 95 81 06H 0 36 35 1.43

SG88 95 81 07C 0 50 45 1.54

SG88 95 81 07H 0 47 36

SG88 95 83 01H 0 25 26

SG88 95 83 03C -0.02 19

SG88 95 83 03H 0.06 31 26

SG88 95 83 04C -0.06 21 21

SG88 95 83 04H -0.06 20 19

5G88 95 83 05C -0.13 30 28

SG88 95 83 05H -0.06 24 21



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point" %TW +Point TM Length (In)

SG88 95 83 06C -0.13 34 35

SG88 95 83 06H 0 44 43 1.5

SG88 95 83 07C 0 56 48 1.57

SG88 95 83 07H 0 62 53 1.55

SG88 95 85 01H -0.44 18

SG88 95 85 03C -0.11 12

SG88 95 85 03H 0 19

SG88 95 85 04C -0.42 17

SG88 95 85 04H -0.59 23 21

SG88 95 85 05C 0 17

SG88 95 85 05H 0 25 20

SG88 95 85 06C 0 29 29

SG88 95 85 06H -0.28 33 32

SG88 95 85 07C 0 58 53 1.48

SG88 95 85 07H 0 52 39 1.12

SG88 95 87 04C -0.42 11
SG88 95 87 05C -0.62 13

SG88 95 87 06C 0 17

5G88 95 87 07C 0 16 14

S688 95 89 06C 0.33 13

SG88 95 91 07H -0.72 12 8
5G88 95 93 07H -0.68 14 12
SG88 95 95 05C -0.52 10

5G88 95 97 06C -0.48 14

SG88 95 97 07C -0.45 13

SG88 96 76 06H -0.68 9
SG88 96 80 04C 0 10

SG88 96 80 04H -0.57 15

SG88 96 80 05C 0 17

SG88 96 80 OSH 0.47 12

SG88 96 80 06C 0 24 21

SG88 96 80 06H -0.66 10
SG88 96 80 07C 0 29 29

SG88 96 80 07H 0 28 25

SG88 96 82 O1H 0 15

SG88 96 82 03C -0.13 13

SG88 96 82 03H 0 19

SG88 96 82 04C -0.08 23 28

SG88 96 82 04H -0.02 19
SG88 96 82 05C -0.13 17

SG88 96 82 05H -0.02 17

SG88 96 82 06C -0.17 32 29
SG88 96 82 06H -0.26 35 35
SG88 96 82 07C 0 53 45 1.53

SG88 96 82 07H 0 51 40 1.52



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 96 84 01H 0 23 23

SG88 96 84 03C -0.06 13

SG88 96 84 03H 0 14

SG88 96 84 04C -0.13 21 25

SG88 96 84 04H 0 10

SG88 96 84 05C 0 25 23

SG88 96 84 05H 0 20 17

SG88 96 84 06C -0.06 34 31

SG88 96 84 06H 0 47 49 1.43

SG88 96 84 07C 0 51 41 1.56

SG88 96 84 07H 0 48 38 1.5

SG88 96 86 03C 0 10

SG88 96 86 03H 0.32 11

SG88 96 86 04C 0 15

SG88 96 86 04H 0 16

SG88 96 86 05C 0 16

SG88 96 86 05H 0 16

SG88 96 86 06C 0 28 27

SG88 96 86 06H -0.28 31 28

SG88 96 86 07C 0 35 32

SG88 96 86 07H -0.15 37 37

SG88 96 88 03C -0.54 10

SG88 96 88 04C -0.53 13

SG88 96 88 04H -0.44 17

SG88 96 88 05C 0 18

SG88 96 88 05H 0 18

SG88 96 88 06C 0 28 30

SG88 96 88 06H 0 31 30

SG88 96 88 07C 0 43 38 1.5

SG88 96 88 07H 0 45 33

SG88 96 90 07H -0.6 8

SG88 97 75 07H -0.64 15 15

SG88 97 77 06H -0.62 8

SG88 97 77 07H 0 22 22

SG88 97 79 03H 0 12

SG88 97 79 04C 0 16

SG88 97 79 04H -0.57 17

SG88 97 .79 05C 0 18

SG88 97 79 05H 0.41 16

SG88 97 79 06C 0 30 26

SG88 97 79 06H -0.81 30 33

SG88 97 79 07C 0 35 35

SG88 97 79 07H 0 43 33

SG88 97 81 01H -0.48 24 25

SG88 97 81 03C -0.57 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point" %TW +PointTM Length (In)
SG88 97 81 03H 0 32 26

SG88 97 81 04C 0 18

SG88 97 81 04H 0 26 27

SG88 97. 81 05C 0 30 23

SG88 97 81 05H 0 27 19

SG88 97 81 06C 0 36 34

SG88 97 81 06H 0 50 49 1.34

SG88 97 81 07C 0 72 70 1.72

SG88 97 81 07H 0 60 53 1.6

SG88 97 83 01H -0.48 29 28

SG88 97 83 03C 0 22 20

SG88 97 83 03H 0 25 23

SG88 97 83 04C 0 22 24

SG88 97 83 04H 0 29 27

SG88 97 83 05C 0 33 29

SG88 97 83 05H 0 29 20

SG88 97 83 06C 0 38 32

SG88 97 83 06H 0 41 38 1.43

SG88 97 83 07C 0 57 49 1.4

SG88 97 83 07H 0 61 55 1.79

SG88 97 85 01H -0.54 23 21

SG88 97 85 03C 0 14

SG88 97 85 03H 0 20 20

SG88 97 85 04C 0 14

SG88 97 85 04H -0.52 20 18

SG88 97 85 05C 0 26 25

SG88 97 85 05H 0 25 18

SG88 97 85 06C 0 38 36

SG88 97 85 06H 0 38 33

SG88 97 85 07C 0 45 37

SG88 97 85 0711 0 50 45 1.59

SG88 97 87 04C -0.15 15

SG88 97 87 04H 0.48 12

SG88 97 87 05C 0 24 21 "

SG88 97 87 05H 0 17

SG88 97 87 06C 0 31 26

SG88 97 87 06H -0.09 24 16

SG88 97 87 07C -0.15 39 32

SG88 97 87 07H 0 40 28

SG88 97 89 04H -0.59 13

SG88 97 89 05C -0.57 10

5G88 97 89 06C 0 16

SG88 97 89 07C 0 22 18

SG88 97 89 07H 0 16 16

SG88 97 95 07H -0.65 12



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'" %TW +Point'm Length (In)

SG88 98 74 07H -0.68 11 9

SG88 98 76 07H -0.62 19 15

SG88 98 78 04C 0.35 11

SG88 98 78 05C 0.36 13

SG88 98 78 05H -0.63 13

SG88 98 78 06C 0 22 18

SG88 98 78 06H -0.68 23 22

SG88 98 78 07C -0.63 13 13

SG88 98 78 07H 0 27 21

SG88 98 80 01H -0.46 24 26

SG88 98 80 02H 0 14

SG88 98 80 03C 0 15

SG88 98 80 03H 0 20 16

SG88 98 80 04C 0 27 26

SG88 98 80 04H 0 30 28

SG88 98 80 05C 0 35 27

SG88 98 80 O5H 0 28 21

SG88 98 80 06C 0 44 40 1.49

SG88 98 80 06H 0 52 51 1.4

SG88 98 80 07C 0 57 50 1.56

SG88 98 80 07H 0 67 61 1.05

SG88 98 82 01H -0.48 24 23

SG88 98 82 03C -0.59 19

SG88 98 82 03H 0 16

SG88 98 82 04C 0 25 23

$G88 98 82 04H 0 26 24

SG88 98 82 05C 0 30 25

SG88 98 82 05H 0 38 28

SG88 98 82 06C 0 41 41 1.43

SG88 98 82 06H 0 44 43 1.49

SG88 98 82 07C 0 57 54 1.54

SG88 98 82 07H 0 57 52 1.48

SG88 98 84 02C 0.42 11

SG88 98 84 03C -0.15 25 27

SG88 98 84 04C 0 21 18

SG88 98 84 04H -0.09 23 21

SG88 98 84 05C 0 32 30

SG88 98 84 05H -0.04 20 15

SG88 98 84 06C -0.09 39 30

SG88 98 84 06H -0.11 25 13

SG88 98 84 07C 0 53 43 1.38
SG88 98 84 07H 0 52 46 1.49

SG88 98 86 03C 0 19

SG88 98 86 04C -0.17 18

SG88 98 86 04H -0.52 23 23



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point" %TW +PointTM Length (in)
SG88 98 86 05C 0.02 28 25

SG88 98 86 05H -0.07 19
SG88 98 86 06C 0.02 38 32

SG88 98 86 06H 0 42 45 1.35
SG88 98 86 07C 0 50 40 0.81
SG88 98 86 07H *0 48 41 0.92
SG88 98 88 03C -0.09 17

SG88 98 88 03H 0.43 10

SG88 98 88 04C -0.59 18

SG88 98 88 04H -0.48 23 20
SG88 98 88 05C -0.21 22 24

SG88 98 88 05H 0.39 22 18
SG88 98 88 06C -0.13 37 33
SG88 98 88 06H -0.04 33 30
SG88 98 88 07C 0 49 41 1.11
SG88 98 88 07H 0 41 35

SG88 98 90 06C 0.42 11
SG88 98 92 07H -0.76 17 15

SG88 98 96 07C -0.55 16
SG88 98 98 07C -0.47 13
SG88 98 104 06C -0.59 10
SG88 98 104 07C -0.57 9

SG88 99 77 06C 0.39 18

SG88 99 77 06H -0.7 22 20
SG88 99 77 07C -0.67 13 12
SG88 99 77 07H 0 30 24
SG88 99 79 03H 0.46 9
SG88 99 79 04H -0.57 19
SG88 99 79 05C 0 19

SG88 99 79 05H 0.41 20 17
SG88 99 79 06C 0 33 26

SG88 99 79 06H 0 31 29

SG88 99 79 07C 0 41 36

SG88 99 79 07H 0 40 33

SG88 99 81 01H -0.52 22 25
SG88 99 81 03C 0 18

SG88 99 81 03H 0 26 24

SG88 99 81 04C 0 27 30

SG88 99 81 04H 0 26 29

SG88 99 81 05C 0 31 29

SG88 99 81 05H 0 27 23

SG88 99 81 06C 0 36 35

SG88 99 81 06H 0 42 37
SG88 99 81 07C 0 60 58 1.43
SG88 99 81 07H 0 68 64 1.46



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 99 83 01H 0 23 22

SG88 99 83 02C -0.04 7

SG88 99 83 03C -0.08 14

SG88 99 83 03H 0.02 28 23

SG88 99 83 04C -0.19 28 26

SG88 99 83 04H -0.06 27 22

SG88 99 83 05C -0.13 26 21

SG88 99 83 05H -0.06 25 25

SG88 99 83 06C -0.15 33 33

SG88 99 83 06H 0 52 52 1.55

SG88 99 83 07C 0 61 58 1.48

SG88 99 83 07H 0 62 58 0.93

SG88 99 85 02H 0 13

SG88 99 85 03C -0.47 14

SG88 99 85 03H 0 13

SG88 99 85 04C 0 24 27

SG88 99 85 04H -0.48 31 33

SG88 99 85 05C 0 23 22

SG88 99 85 05H 0 25 19

SG88 99 85 06C 0 35 35

SG88 99 85 06H -0.21 33 32

SG88 99 85 07C 0 46 41 1.45

SG88 99 85 07H 0 53 48 1.43

SG88 99 87 01H -0.5 8

SG88 99 87 02H 0 12

SG88 99 87 03C 0 22 23

SG88 99 87 03H 0.46 16

SG88 99 87 04C 0 23 21

SG88 99 87 04H 0 33 29

5G88 99 87 05C 0 23 23

SG88 99 87 05H 0 28 27

5G88 99 87 06C 0 35 38 1,39

SG88 99 87 06H 0 44 41 1.37

SG88 99 87 07C 0 55 49 1.14

SG88 99 87 07H 0 61 52 1.56

SG88 99 89 04C -0.59 9

SG88 99 89 06C -0.13 11

SG88 99 89 06H -0.13 14

SG88 99 89 07C 0 18 16

SG88 99 89 07H -0.24 25 22

SG88 99 99 07H -0.66 12
5G88 100 76 06C 0.33 13
SG88 100 76 06H -0.6 18

SG88 100 76 07C -0.02 22 18

SG88 100 76 07H -0.72 31 28



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV - INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 100 78 04C -0.17 10

SG88 100 78 04H -0.59 18

SG88 100 78 05C 0.36 12

SG88 100 78 05H -0.02 15

5G88 100 78 06C 0 21 24

SG88 100 78 06H -0.11 29 23

SG88 100 78 07C -0.06 35 37

SG88 100 78 07H -0.17 37 40 1.87

SG88 100 80 02H 0 15
SG88 100 80 03C 0 19

SG88 100 80 03H 0 23 21

SG88 100 80 04C -0.54 25 29

SG88 100 80 04H -0.59 31 34

SG88 100 80 05C 0 29 27

SG88 100 80 05H 0 30 25

SG88 100 80 06C 0 32 30

SG88 100 80 06H 0 47 41 1.29

SG88 100 80 07C 0 50 46 1.63

SG88 100 80 07H 0 63 52 1.52

SG88 100 82 01H 0 27 28

SG88 100 82 - 02H -0.02 15

SG88 100 82 03C -0.13 16

SG88 100 82 03H 0 15
SG88 100 82 04C -0.12 16

SG88 100 82 04H 0 22 18

SG88 10D 82 05C -0.06 24 24

SG88 100 82 0511 -0.02 21 17

5G88 100 82 06C -0.09 34 33

5G88 100 82 06H 0 44 43 1.49

SG88 100 82 07C 0 63 58 1.58

SG88 100 82 07H 0 57 54 1.56

SG88 100 84 02H 0 10

SG88 100 84 03C -0.02 10

SG88 100 84 03H 0.04 13

SG88 100 84 04C 0.04 14

SG88 100 84 04H -0.02 13

SG88 100 84 05C -0.17 22 25

SG88 100 84 05H 0 16

SG88 100 84 06C -0.17 30 31

SG88 100 84 06H -0.09 17

SG88 100 84 07C 0 41 37

SG88 100 84 07H 0 43 38 1.16

5G88 100 86 01H 0 26 28

SG88 100 86 02H 0 19

SG88 100 86 03C 0 22 21



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointM %TW +Point TM Length (In)

SG88 100 86 03H 0 21 16

SG88 100 86 04C 0 26 30

SG88 100 86 04H 0 26 18

SG88 100 86 05C 0 24 23

SG88 100 86 05H 0 25 23

SG88 100 86 06C 0 33 33

SG88 100 86 06H 0 50 49 1.41

SG88 100 86 07C 0 55 47 1.37

SG88 100 86 07H 0 58 54 1.53

SG88 100 88 02H 0 14

SG88 100 88 03C -0.49 14

SG88 100 88 03H 0.44 12

SG88 100 88 04C -0.48 16

SG88 100 88 04H -0.48 11

SG88 100 88 05C 0 19

SG88 100 88 05H 0.04 19

SG88 100 88 06C 0 28 27

SG88 100 88 06H -0.19 35 35

SG88 100 88 07C 0 37 37

SG88 100 88 07H 0 44 40 1.67

SG88 100 90 O6C 0 14

SG88 100 90 07C -0.68 9 5

SG88 100 90 07H -0.69 11 12

SG88 101 75 06C 0 12

SG88 101 75 06H -0.64 10

SG88 101 75 07C -0.68 13 13
SG88 101 75 07H -0.68 9 5

SG88 101 77 04H -0.59 20 24

SG88 101 77 05C 0.3 13
SG88 101 77 05H -0.19 16

SG88 101 77 06C -0.09 21 21

5G88 101 77 06H 0 31 32

SG88 101 77 07C -0.06 34 27

SG88 101 77 07H -0.15 35 30
SG88 101 79 O1H -0.52 12

SG88 101 79 02C 0.39 8

5G88 101 79 03H 0.48 14
SG88 101 79 04C 0 10
SG88 101 79 04H -0.02 12

SG88 101 79 05C 0.36 16

SG18 101 79 05H -0.66 20 21

SG88 101 79 06C 0 29 29

SG88 101 79 06H 0 32 28

SG88 101 79 07C 0 36 36

SG88 101 79 07H 0 45 33



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 101 81 01H -0.48 32 33

SG88 101 81 02H 0.11 14

SG88 101 81 03C 0 27 20

SG88 101 81 03H 0 33 26

SG88 101 81 04C -0.57 21 20

SG88 101 81 04H 0 34 28

SG88 101 81 05C 0 33 24

SG88 101 81 OSH -0.55 33 32

SG88 101 81 06C 0 40 38 1.48

SG88 101 81 06H 0 44 41 1.35

SG88 101 81 07C 0 63 62 1.48

SG88 101 81 07H 0 67 66 1.58

$G88 101 83 01H -0.48 26 26

SG88 101 83 02H 0.48 15

SG88 101 83 03C 0 26 24

SG88 101 83 03H 0.48 23 14

SG88 101 83 04C 0 23 25

SG88 101 83 04H 0 34 32

SG88 101 83 05C 0 35 30

SG88 101 83 05H 0 29 28

SG88 101 83 06C 0 41 37

SG88 101 83 06H 0 55 57 1.52

SG88 101 83 07C 0 58 57 1.4

SG88 101 83 07H 0 63 62 1.27

SG88 101 85 01H -0.54 17

SG88 101 85 02C 0 12

SG88 101 85 02H 0 16

SG88 101 85 03C 0.04 25 24

S688 101 85 03H 0.43 13

SG88 101 85 04C -0.13 17

SG88 101 85 04H 0 31 24

S688 101 85 05C 0.04 31 24

S688 101 85 05H 0 25 21

5G88 101 85 06C 0 39 40 1.39

5688 101 85 06H 0 44 42 1.43

SG88 101 85 07C 0 57 52 1.53

SG88 101 85 07H 0 56 58 1.34

SG88 101 87 01H -0.52 11

$688 101 87 02H 0 20 16

SG88 101 87 03C 0 19

SG88 101 87 03H -0.52 9

SG88 101 87 04C 0 22 21

SG88 101 87 04H -0.52 25 23

SG88 101 87 05C -0.02 31 23

SG88 101 87 05H -0.02 25 18



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point'M Length (In)
SG88 101 87 06C 0 38 34

SG88 101 87 06H 0 46 45 1.44

SG88 101 87 07C 0 59 50 1.58

SG88 101 87 07H 0 61 56 1.53

SG88 101 89 07H 0 11

SG88 102 74 06H -0.64 10

SG88 102 74 07H -0.7 8 5

SG88 102 76 04H -0.04 12

SG88 102 76 05C 0.39 15

SG88 102 76 05H -0.59 10

SG88 102 76 06C -0.13 21 24

SG88 102 76 06H 0 28 28

SG88 102 76 07C -0.02 36 35

SG88 102 76 07H -0.19 36 40 1.26

SG88 102 78 03C 0.21 15 17

SG88 102 78 03H -0.36 14 17

SG88 102 78 04C -0.31 23 28

SG88 102 78 04H -0.38 21 18

SG88 102 78 05C -0.21 24 25

SG88 102 78 05H -0.13 25 23

SG88 102 78 06C 0.09 30 27

SG88 102 78 06H -0.62 18 14

SG88 102 78 07C -0.17 40 34

SG88 102 78 07H -0.28 42 40 1.07

SG88 102 80 O1H -0.52 18

5G88 102 80 03C -0.51 15 =

SG88 102 80 03H 0.46 18

SG88 102 80 04C 0 22 22

SG88 102 80 04H -0.55 31 35

SG88 102 80 05C 0 28 28

5G88 102 80 05H 0 27 21

SG88 102 80 06C 0 45 39 1.48

SG88 102 80 06H 0 50 52 1.4

SG88 102 80 07C 0 49 49 1.45

SG88 102 80 07H 0 63 59 1.32

SG88 102 82 O1H -0.46 20 18

SG88 102 82 02C 0.39 14

5G88 102 82 03C -0.53 14

SG88 102 82 03H 0 23 18

SG88 102 82 04C 0 26 27

SG88 102 82 04H 0 30 29

SG88 102 82 05C 0 34 30

S688 102 82 05H -0.63 28 25

SG88 102 82 06C 0 37 34

SG88 102 82 06H 0 41 38 1.46



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point' M %TW +PointTM Length (In)

SG88 102 82 07C 0 72 68 1.61

SG88 102 82 07H 0 67 66 1.49

SG88 102 84 01H -0.54 17

SG88 102 84 02H 0 19

SG88 102 84 03C -0.02 23 19

SG88 102 84 03H 0.52 18

SG88 102 84 04C -0.07 24 23

SG88 102 84 04H 0 19

SG88 102 84 05C 0 29 26

SG88 102 84 05H 0 31 21

SG88 102 84 06C -0.24 37 37

SG88 102 84 06H 0 45 46 1.48

SG88 102 84 07C 0 50 46 1.54

5G88 102 84 07H 0 49 48 1.24

SG88 102 86 01H 0 25 27

SG88 102 86 02H 0.48 17

SG88 102 86 03C 0 16

SG88 102 86 03H 0 29 22

SG88 102 86 04C 0 31 24

SG88 102 86 04H 0 29 19

SG88 102 86 05C 0 30 25

SG88 102 86 05H 0 21 14

SG88 102 86 06C 0 39 38 1.36

5688 102 86 06H 0 43 38 1.41

SG88 102 86 07C 0 57 47 1.37

SG88 102 86 07H 0 61 52 1.48

SG88 102 88 01H 0.15 10

SG88 102 88 02H -0.09 12

SG88 102 88 03C -0.53 11

SG88 102 88 04C 0.39 12

5688 102 88 04H -0.54 22 18

SG88 102 88 05C -0.11 20 20

SG88 102 88 OSH -0.61 19

SG88 102 88 06C -0.18 31 28

SG88 102 88 06H -0.09 34 27

SG88 102 88 07C -0.11 37 35
SG88 102 88 07H 0 43 38 1.37

S688 102 90 07C -0.02 15 14

SG88 102 92 07C -0.55 13 17

SG88 102 98 07H -0.7 14

SG88 103 75 04H -0.59 11

S688 103 75 05C 0 16

SG88 103 75 06C 0 18

5688 103 75 06H 0 18

SG88 103 75 07C 0 26 24



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 103 75 07H -0.66 25 19

SG88 103 77 02H 0.34 10 11

SG88 103 77 03H -0.13 18 18

SG88 103 77 04C -0.31 20 22

SG88 103 77 04H -0.38 21 21

SG88 103 77 05C -0.08 18 18

SG88 103 77 05H -0.11 28 24

SG88 103 77 05C 0.13 33 34

5G88 103 77 06H -0.55 38 35

SG88 103 77 07C -0.02 42 40 2.12

SG88 103 77 07H -0.44 46 44 1.53

SG88 103 79 01H -0.49 20 21

SG88 103 79 02H -0.64 13 14

SG88 103 79 03C 0.04 19 17

5G88 103 79 03H -0.23 30 24

SG88 103 79 04C 0.19 27 28

SG88 103 79 04H 0.06 22 17

SG88 103 79 05C -0.04 32 29

SG88 103 79 05H -0.32 30 22

SG88 103 79 06C 0.28 36 30

SG88 103 79 06H -0.36 41 36

SG88 103 79 07C 0.02 61 66 1.58

SG88 103 79 07H -0.34 60 65 1.64

SG88 103 81 01H -0.52 23 25

SG88 103 81 02H 0.44 12

SG88 103 81 03C 0 23 25

SG88 103 81 03H 0 21 20

SG88 103 81 04C 0 19

SG88 103 81 04H 0 32 36

SG88 103 81 05C 0 29 30

5G88 103 81 05H 0 29 32

SG88 103 81 06C 0 34 32

SG88 103 81 06H 0 37 36

SG88 103 81 07C 0 61 62 0.99

SG88 103 81 07H 0 68 66 1.54

SG88 103 83 01H -0.02 27 23

SG88 103 83 02H -0.08 13

SG88 103 83 03C -0.15 25 22
SG88 103 83 03H 0 17

SG88 103 83 04C -0.06 18

SG88 103 83 04H -0.11 30 31

SG88 103 83 05C -0.24 29 30

SG88 103 83 OSH 0 30 33

SG88 103 83 06C -0.11 37 36

SG88 103 83 06H 0 44 41 1,46



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)
SG88 103 83 07C 0 54 52 1.53

SG88 103 83 07H 0 61 51 1.19

5G88 103 85 01H -0.46 13
SG88 103 85 02C 0 19

SG88 103 85 02H 0 18
SG88 103 85 03C 0 22 23
SG88 103 85 03H 0 19
5G88 103 85 04C 0 26 28
5G88 103 85 04H 0 35 30

SG88 103 85 05C -0.13 29 27

SG88 103 85 05H 0 25 23

SG88 103 85 06C 0 37 33
SG88 103 85 06H 0 50 52 1.47

SG88 103 85 07C 0 59 53 1.47
SG88 103 85 07H 0 61 52 1.11
SG88 103 87 01H -0.48 10

SG88 103 87 02C 0.34 9

SG88 103 87 02H 0.42 13
SG88 103 87 03C 0 21 20

5G88 103 87 03H 0 16

SG88 103 87 04C 0 24 26

SG88 103 87 04H -0.5 30 31 1.15
SG88 103 87 05C 0 29 27

5688 103 87 05H 0 17

S688 103 87 06C 0 37 39 1.36
SG88 103 87 06H 0 41 39 1.46

SG88 103 87 07C 0 55 53 1.17
SG88 103 87 07H 0 59 55 1.56
SG88 103 89 04H -0.52 11
SG88 103 89 06C 0.35 11
SG88 103 89 07C -0.09 13 12

SG88 103 89 07H -0.53 18 15

SG88 103 91 07H -0.76 11 7

SG88 104 72 06H -0.63 12

SG88 104 76 03C -0.48 10 13
SG88 104 76 03H -0.17 9 10

SG88 104 76 04C -0.29 16 19

SG88 104 76 04H -0.06 22 20

SG88 104 76 05C 0.11 21 20

SG88 104 76 05H 0 17 15

SG88 104 76 06C -0.08 30 25

SG88 104 76 06H -0.17 33 27

SG88 104 76 07C 0.04 34 34

SG88 104 76 07H -0.15 39 38 2.3

SG88 104 78 01H -0.15 25 26



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %TW +PointTM Length (In)
SG88 104 78 02H -0.08 15 10
SG88 104 78 03C 0.13 26 21
SG88 104 78 03H -0.06 30 24

SG88 104 78 04C 0 25 26
SG88 104 78 04H -0.28 30 26

SG88 104 78 05C 0 30 24
5G88 104 78 05H -0.23 31 25
SG88 104 78 06C 0 40 35

SG88 104 78 06H -0.42 45 40 1.4
S688 104 78 07C 0.02 57 59 1.57

SG88 104 78 07H -0.08 58 58 1.59
SG88 104 80 O1H -0.39 23 23
SG88 104 80 02C 0 11 14
5G88 104 80 02H -0.11 18 16
SG88 104 80 03C 0 24 18
SG88 104 80 03H -0.09 23 22
SG88 104 80 04C 0 21 21

SG88 104 80 04H 0.04 35 33
SG88 104 80 05C 0 32 27
SG88 104 80 05H -0.19 34 27
SG88 104 80 06C 0 43 38 1.49

SG88 104 80 06H -0.15 44 39 1.41
SG88 104 80 07C -0.04 65 67 1.58
5G88 104 80 07H -0.38 61 57 1.57

SG88 104 82 OH 0 13
SG88 104 82 02H -0.06 9

SG88 104 82 03C -0.11 18

5688 104 82 03H -0.04 is
SG88 104 82 04C -0.06 24 21

SG88 104 82 04H -0.1 27 25

5G88 104 82 05C -0.06 28 25

SG88 104 82 05H -0.13 30 26

S688 104 82 06C -0.09 37 34
SG88 104 82 06H 0 46 42 1.53

S688 104 82 07C 0 55 55 1.64
SG88 104 82 07H 0 63 58 1.55
S688 104 84 O1H 0.08 16
SG88 104 84 02H 0 16

5688 104 84 03C -0.11 26 25
5688 104 84 03H -0.02 22 17
S688 104 84 04C -0.15 29 28

SG88 104 84 04H -0.02 35 31

SG88 104 84 05C -0.15 32 35
SG88 104 84 OSH -0.08 32 29

S688 104 84 06C 0 44 43 1.39



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)

SG88 104 84 06H 0 48 41 1.37

5G88 104 84 07C 0 63 50 1.11

SG88 104 84 07H 0 66 61 1.54

SG88 104 86 01H -0.46 11

SG88 104 86 02H 0.38 19

SG88 104 86 03C 0 20 18

SG88 104 86 03H 0 24 18

SG88 104 86 04C 0 26 28

SG88 104 86 04H 0 26 26

SG88 104 86 05C 0 29 26

SG88 104 86 05H 0 22 16

SG88 104 86 06C 0 36 38 1.22

SG88 104 86 06H 0 42 39 1.35

SG88 104 86 07C 0 52 46 1.23

SG88 104 86 07H 0 58 55 1.73

SG88 104 88 03C -0.5 8

SG89 104 88 04C 0 13

SG88 104 88 04H -0.53 14

SG88 104 88 05C 0 19

SG88 104 88 OSH 0 16

S688 104 88 06C 0 24 23

SG88 104 88 06H 0 25 21

SG88 104 88 07C 0 26 24

SG88 104 88 07H 0 24 21

SG88 104 90 04C -0.57 11

SG88 104 90 04H -0.55 12

SG88 104 90 05C 0 15

SG88 104 90 06C 0 15

SG88 104 90 06H 0 19

SG88 104 90 07C 0 16 13

SG88 104 90 07H 0 22 20

5G88 105 75 03H 0 9

SG88 105 75 04C 0.32 10

SG88 105 75 04H -0.57 18

SG88 105 75 05C 0 15

SG88 105 75 05H 0 21 20

SG88 105 75 06C 0 25 24

SG88 105 75 06H 0 30 31

SG88 105 75 07C 0 37 38 1.47

5G88 105 75 07H 0 36 33

SG88 105 77 03C -0.21 13 13

SG88 105 77 03H 0.11 14 15

SG88 105 77 04C -0.08 21 20

SG88 105 77 04H -0.21 23 17

SG88 105 77 05C 0.04 26 25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 105 77 OSH -0.23 26 24

SG88 105 77 06C 0 30 28

SG88 105 77 06H -0.13 39 36

SG88 105 77 07C 0.13 43 42 1.57

SG88 105 77 07H -0.28 40 39 1.55

SG88 105 79 01H 0 21 22

SG88 105 79 02H -0.02 21 22

SG88 105 79 03C 0 27 22

SG88 105 79 03H -0.19 28 24

SG88 105 79 04C -0.06 25 20

SG88 105 79 04H -0.23 30 24

SG88 105 79 05C -0.1 33 29

SG88 105 79 05H -0.17 33 27

SG88 105 79 06C 0.02 43 45 1.46

SG88 105 79 06H -0.34 54 54 1.46

5G88 105 79 07C 0.04 57 55 1.49

SG88 105 79 07H -0.25 58 53 1.46

SG88 105 81 01H -0.48 12

SG88 105 81 03C 0 21 20

SG88 105 81 03H 0 24 22

SG88 105 81 04C 0 24 21

SG88 105 81 04H 0 25 21

SG88 105 81 05C -0.11 36 28

SG88 105 81 OSH 0 30 25

SG88 105 81 06C 0 40 37

SG88 105 81 06H 0 44 40 1.26

SG88 105 81 07C 0 54 53 1.55
SG88 105 81 07H 0 60 54 1.53

SG88 105 83 01H 0 22 21

SG88 105 83 02H 0 16

SG88 105 83 03C 0 21 17
SG88 105 83 04C 0 24 25

SG88 105 83 04H -0.59 28 24
SG88 105 83 05C 0 33 30

SG88 105 83 05H 0 33 27

SG88 105 83 06C 0 38 35

5G88 105 83 06H 0 41 34 1.4
SG88 105 83 07C 0 66 67 1.64
SG88 105 83 07H 0 55 48 1.48

SG88 105 85 O1H -0.47 11
SG88 105 85 02H 0.45 18

SG88 105 85 03C 0 18

SG88 105 85 03H 0 25 22

SG88 105 85 04C 0 18

SG88 105 85 04H 0 27 25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %TW +Point TM Length (In)

SG88 105 85 05C 0 29 29

SG88 105 85 05H 0 19

$G88 105 85 06C 0.04 37 31

SG88 105 85 06H 0 46 46 1.43

SG88 105 85 07C 0 57 56 1.36

SG88 105 85 07H 0 48 42 1.48

SG88 105 87 04C -0.57 15

SG88 105 87 04H -0.09 14

SG88 105 87 05C 0 21 22

SG88 105 87 05H -0.02 19

SG88 105 87 06C 0 29 28

SG88 105 87 06H 0 32 25

SG88 105 87 07C 0 44 44 1.34

SG88 105 87 07H 0 44 41 1.31

SG88 105 89 04C -0.74 9

SG88 105 89 04H -0.15 9

SG88 105 89 06C -0.55 12

SG88 105 89 06H 0 18

SG88 105 89 07C 0 12 10

SG88 105 89 07H 0 23 17

SG88 105 91 07H -0.72 12 7

SG88 106 74 07C -0.64 7

SG88 106 74 07H -0.7 17 15

SG88 106 76 02H 0 18 16

SG88 106 76 03C 0 16 17

SG88 106 76 03H -0.15 20 17

SG88 106 76 04C 0 21 26

SG88 106 76 04H -0.34 19 18

SG88 106 76 05C 0 23 22

SG88 106 76 05H -0.34 25 19

5G88 106 76 06C 0 26 22

SG88 106 76 06H -0.34 39 32

5G88 106 76 07C 0.06 43 48 1.47

S688 106 76 07H -0.34 50 54 1.77

SG88 106 78 01H -0.67 21 22

SG88 106 78 02H -0.55 14 17

SG88 106 78 03C 0 18 24

SG88 106 78 03H -0.04 22 21

SG88 106 78 04C -0.02 23 22

SG88 106 78 04H -0.26 28 19

SG88 106 78 05C 0.26 30 29

SG88 106 78 05H -0.17 35 27

SG88 106 78 06C 0.06 39 36

SG88 106 78 06H -0.19 44 35

5G88 106 78 07C 0.06 56 65 1.02



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"' %TW +PointTM Length (In)

SG88 106 78 07H -0.76 70 75 1.79

SG88 106 80 01H 0 16 16

SG88 106 80 02H 0 13 14

SG88 106 80 03C 0.13 17 19

SG88 106 80 03H 0 24 24

SG88 106 80 04C 0.17 30 31

SG88 106 80 04H 0 23 20

SG88 106 80 05C 0 28 26

SG88 106 80 05H -0.21 34 30

SG88 106 80 06C 0.04 39 35

SG88 106 80 06H -0.23 37 35

SG88 106 80 07C 0.11 49 56 1.56

SG88 106 80 07H -0.25 56 60 1.68

SG88 106 82 01H -0.37 24 22

SG88 106 82 02H 0 20 16

SG88 106 82 03C 0 21 16

SG88 106 82 03H 0 24 20

SG88 106 82 04C 0 27 28

SG88 106 82 04H 0 27 17
SG88 106 82 05C 0 30 23

SG88 106 82 05H 0 32 25
SG88 106 82 06C 0 40 41 1.39
SG88 106 82 06H 0 43 37

SG88 106 82 07C 0 52 56 1.47

SG88 106 82 07H 0 54 46 1.52

SG88 106 84 01H -0.45 17

SG88 106 84 03H 0 29 20

SG88 106 84 04C -0.62 27 27

SG88 106 84 04H -0.07 27 22

SG88 106 84 05C -0.06 28 21
SG88 106 84 05H -0.17 23 18

SG88 106 84 06C 0 39 38 1.33

SG88 106 84 06H 0 45 35
SG88 106 84 07C 0 52 48 1.34
SG88 106 84 07H 0 58 53 1.8

SG88 106 86 03H 0.43 12

SG88 106 86 04H -0.63 16

SG88 106 86 05C 0 17

SG88 106 86 05H 0 21 13
SG88 106 86 06C 0 21 20

SG88 106 86 06H 0 33 26

SG88 106 86 07C 0.04 20 22

SG88 106 86 07H 0 41 37 1.4

SG88 106 88 04C -0.55 11

SG88 106 88 05C -0.59 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"' %TW +Point'M Length (In)

SG88 106 88 05H -0.63 9

SG88 106 88 06C 0 16
SG88 106 88 06H -0.15 17

SG88 106 88 07C 0 13 14

SG88 106 88 07H -0.18 24 17

SG88 106 90 04H -0.46 10

SG88 106 90 05H -0.55 9

SG88 106 90 06H -0.61 15

SG88 106 90 07C -0.13 19 19

SG88 106 90 07H -0.62 15 10

SG88 106 92 06H -0.63 16

SG88 106 102 06H -0.2 9

SG88 107 7S 04C -0.63 16

SG88 107 75 04H 0 19

SG88 107 75 05C 0 21 21

SG88 107 75 05H 0 22 21

SG88 107 75 06C 0 28 26

SG88 107 75 06H 0 32 25

SG88 107 75 07C 0 41 44 1.26

SG88 107 75 07H 0 44 41 1.61

SG88 107 77 02H 0.13 14 9

SG88 107 77 03'C 0.13 17 20

SG88 107 77 03H 0.08 21 20

SG88 107 77 04C 0 22 26

SG88 107 77 04H -0.13 23 23

SG88 107 77 05C 0 26 23

SG88 107 77 05H -0.13 31 24

SG88 107 77 06C 0.02 32 27

SG88 107 77 06H -0.36 38 30

SG88 107 77 07C 0.17 53 58 1.99

SG88 107 77 07H -0.19 44 34

5G88 107 79 O1H 0.13 21 21

SG88 107 79 02H -0.13 11 12

SG88 107 79 03C 0 22 22

SG88 107 79 03H 0.11 17 16

SG88 107 79 04C 0 15 15

SG88 107 79 04H -0.11 27 25

SG88 107 79 05C 0 26 28

SG88 107 79 05H -0.17 27 22

SG88 107 79 06C 0 31 24

SG88 107 79 06H -0.13 44 41 1.38

SG88 107 79 07C 0 52 53 1.67

SG88 107 79 07H -0.42 61 58 1.47

SG88 107 81 01H -0.48 12

SG88 107 81 03C -0.62 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)

SG88 107 81 03H 0 23 21

SG88 107 81 04C -0.6 19

SG88 107 81 04H 0 22 25

SG88 107 81 05C 0 21 20

5G88 107 81 05H 0 30 33

5G88 107 81 06C 0 28 27

SG88 107 81 06H 0 37 39 1.35

SG88 107 81 07C 0 44 40 1.38

SG88 107 81 07H 0 50 35

SG88 107 83 02H 0.04 12

SG88 107 83 03H 0.02 14

SG88 107 83 04C -0.15 14

SG88 107 83 04H -0.04 13

SG88 107 83 05C -0.04 24 31'-

SG88 107 83 05H -0.02 25 26

SG88 107 83 06C -0.13 26 25

SG88 107 83 06H -0.11 32 33

SG88 107 83 07C 0 46 45 1.11

SG88 107 83 07H -0.02 37 39 1.58

SG88 107 85 01H -0.48 8

SG88 107 85 02H 0.42 12

SG88 107 85 03H -0.56 15

SG88 107 85 04C -0.5 13

SG88 107 85 04H -0.63 15

SG88 107 85 05C -0.51 20 25

SG88 107 85 05H 0 24 19

SG88 107 85 06C 0 28 30

SG88 107 85 06H 0 33 33

SG88 107 85 07C 0 43 42 1.37

SG88 107 85 07H 0 47 44 1.27

SG88 107 87 04H -0.46 12

SG88 107 87 05C -0.48 12

SG88 107 87 05H -0.15 9

SG88 107 87 06H -0.23 20 17

SG88 107 87 07H -0.11 20 20

SG88 107 89 07H -0.57 11 9

SG88 108 74 06H -0.68 11

SG88 108 74 07H -0.66 11 7

SG88 108 76 04C 0 13 17

5G88 108 76 04H -0.68 20 21

SG88 108 76 05C 0 26 22

SG88 108 76 05H -0.19 31 30

SG88 108 76 06C 0 31 27

SG88 108 76 06H -0.04 30 26

SG88 108 76 07C -0.15 48 54 1.39



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)
SG88 108 76 07H -0.17 62 69 1.67

S688 108 78 02H 0.19 11 11

$688 108 78 03C 0.06 19 19

SG88 108 78 03H -0.06 18 16

SG88 108 78 04C 0 26 27

SG88 108 78 04H -0.04 27 23

SG88 108 78 05C 0 31 28

SG88 108 78 05H -0.08 24 20

SG88 108 78 06C 0 36 32

SG88 108 78 06H -0.13 44 40 1.33

SG88 108 78 07C 0 54 59 1.72

SG88 108 78 07H -0.13 59 67 1.6

S688 108 80 01H -0.02 15 17

SG88 108 80 02C 0 12 12

S688 108 80 02H 0.17 11 11

S688 108 80 03C 0 20 18

SG88 108 80 03H 0.11 18 21

SG88 108 80 04C 0.19 10 12

SG88 108 80 04H 0.21 27 24

S688 108 80 05C 0 30 25

SG88 108 80 05H -0.21 32 31

SG88 108 80 06C 0 39 37

5688 108 80 06H -0.4 42 41 1.42

SG88 108 80 07C 0.04 49 55 1.46

S688 108 80 07H -0.32 53 56 1.47

SG88 108 82 O1H 0 15

5688 108 82 02H 0 16

SG88 108 82 03C -0.06 16

SG88 108 82 03H 0 18

SG88 108 82 04C -0.08 16

S688 108 82 04H 0 29 30

SG88 108 82 05C -0.04 29 26

SG88 108 82 05H 0 29 22

SG88 108 82 06C -0.09 36 33

SG88 108 82 06H 0 45 40 1.38

SG88 108 82 07C 0 57 56 1.58

S688 108 82 07H 0 60 55 1.41

SG88 108 84 03C -0.06 11

SG88 108 84 03H 0 16

SG88 108 84 04C -0.11 12

SG88 108 84 04H 0 21 21

SG88 108 84 05C -0.08 20 24

SG88 108 84 05H .0 22 17

SG88 108 84 06C -0.13 30 32

SG88 108 84 06H -0.15 37 36



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)
SG88 108 84 07C -0.09 35 38 1.43

SG88 108 84 07H 0 46 39 1.27

SG88 108 86 04H -0.57 11

SG88 108 86 05C -0.11 10
SG88 108 86 05H -0.53 8

SG88 108 86 06H 0 19

SG88 108 86 07C -0.49 7

SG88 108 86 07H -0.59 13 14

SG88 109 73 06H -0.7 9

SG88 109 75 04C -0.5 11
SG88 109 75 04H 0 18

SG88 109 75 05C 0 20 22

SG88 109 75 05H 0 19

SG88 109 75 06C 0 26 25

SG88 109 75 06H 0 31 32

SG88 109 75 07C -0.26 37 37

SG88 109 75 07H 0 43 43 1.4

SG88 109 77 O2H -0.06 17 13

SG88 109 77 03C 0 22 22

SG88 109 77 03H 0.11 19 19
SG88 109 77 04C 0 12 16

SG88 109 77 04H 0.04 30 31
SG88 109 77 05C 0 32 27
SG88 109 77 05H -0.11 31 26
SG88 109 77 06C 0 37 29
SG88 109 77 06H -0.53 41 34
SG88 109 77 07C 0 43 47 1.63
SG88 109 77 07H -0.21 50 59 1.53

SG88 109 79 0-H 0.06 14 14
SG88 109 79 03C -0.31 26 20
SG88 109 79 03H 0.02 17 17

SG88 109 79 04C -0.04 20 22
SG88 109 79 04H 0.02 31 32

SG88 109 79 05C -0.04 32 26

SG88 109 79 05H -0.15 29 26

SG88 109 79 06C -0.1 35 26

SG88 109 79 06H -0.15 40 32
SG88 109 79 07C 0.19 53 53 1.57
SG88 109 79 071H -0.19 53 49 1.64

SG88 109 81 01H -0.41 15

SG88 109 81 02H 0.52 14

SG88 109 81 03C 0 21 18

SG88 109 81 03H 0 22 19
SG88 109 81 04C -0.63 20 21

SG88 109 81 04H 0 28 25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %TW +Point TM Length (In)
SG88 109 81 05C 0 32 26

SG88 109 81 05H 0 26 25

SG88 109 81 06C 0 39 33

SG88 109 81 06H 0 43 39 1.26

SG88 109 81 07C 0 54 54 1.41

SG88 109 81 07H 0 64 60 1.58

SG88 109 83 02H 0.48 12

SG88 109 83 04C 0 13

SG88 109 83 04H 0 20 18

SG88 109 83 05C 0 29 25

SG88 109 83 05H 0.43 24 21

SG88 109 83 06C 0 27 26

SG88 109 83 06H 0 33 24

SG88 109 83 07C 0 47 49 1.31

SG88 109 83 07H 0 39 .29

SG88 109 85 05C -0.55 10

SG88 109 85 06H 0.22 17

SG88 109 85 07H -0.64 23 17

SG88 110 74 06H 0 15

SG88 110 74 07C 0 11 12

SG88 110 74 07H 0 14 12

SG88 110 76 03C -0.59 15

SG88 110 76 03H -0.11 19

SG88 110 76 04C -0.15 18

SG88 110 76 04H 0 23 17

SG88 110 76 05C -0.15 23 22
SG88 110 76 05H 0 31 24

SG88 110 76 06C 0 35 26

SG88 110 76 06H -0.2 39 37

SG88 110 76 07C 0 46 46 1.49

SG88 110 76 07H 0 41 33
SG88 110 78 02H 0.17 14 15

SG88 110 78 03C -0.04 15 16

SG88 110 78 03H -0.15 16 15

SGS8 110 78 04C -0.15 20 23
SG88 110 78 04H -0.24 21 21

SG88 110 78 05C 0.02 27 23

SG88 110 78 05H -0.07 29 28

SG88 110 78 06C -0.1 33 28

SG88 110 78 06H -0.17 35 30

SG88 110 78 07C -0.21 46 45 1.56

SG88 110 78 07H -0.11 43 40 1.52

SG88 110 80 03C -0.61 18

SG88 110 80 03H 0 16

SG88 110 80 04C -0.61 14



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 110 80 04H 0 29 25

SG88 110 80 05C 0 25 26

SG88 110 80 05H 0 27 24

SG88 110 80 06C 0 36 30

SG88 110 80 06H 0 40 36 1

SG88 110 80 07C 0 46 48 1.4

SG88 110 80 07H 0 54 50 1.54

SG88 110 82 02H 0.5 14

SG88 110 82 03C -0.66 14

SG88 110 82 03H 0.3 20 16

SG88 110 82 04C 0 18
SG88 110 82 04H -0.54 30 28

SG88 110 82 05C 0 28 28

SG88 110 82 05H 0 30 23

SG88 110 82 06C 0 28 24

SG88 110 82 06H 0 38 30

SG88 110 82 07C 0 50 49 1.41

SG88 110 82 07H 0 40 32

SG88 110 84 04C -0.59 12

SG88 110 84 04H -0.56 13

SGBB 110 84 05C -0.48 10

SG88 110 84 05H 0 13

SG88 110 84 06H -0.2 26 19

SG88 110 84 07H -0.04 29 23

SG88 111 73 06H -0.65 9

SG88 111 75 04C -0.59 11

SG88 111 75 04H -0.15 12

SG88 111 75 05C 0 15

SG88 111 75 05H 0 18

SG88 111 75 06C 0 20 18

SG88 111 75 06H 0 26 24

SG88 111 75 07C 0 34 30

SG88 111 75 07H 0 35 32

SG88 111 77 04C -0.64 12

SG88 111 77 04H -0.61 18

SG88 111 77 05C -0.68 16

SG88 111 77 05H -0.19 22 21

SG88 111 77 06C 0 23 24

SG88 111 77 06H -0.06 35 37

SG88 111 77 07C 0 33 33

SG88 111 77 07H 0 43 42 1.43

SG88 111 79 02C 0.43 11

SG88 111 79 02H 0.46 12

SG88 111 79 03C 0.35 12

SG88 111 79 03H 0.48 10



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 111 79 04C -0.62 15

SG88 111 79 04H 0 18

SG88 111 79 05C 0 24 20

SG88 111 79 05H 0 24 26

SG88 111 79 06C 0 25 23

SG88 111 79 06H 0 35 34

SG88 111 79 07C 0 41 36

SG88 111 79 07H 0 42 32

SG88 111 81 03C -0.62 16

SG88 111 81 03H 0 15

SG88 111 81 04C -0.62 12

SG88 111 81 04H 0 17

SG88 111 81 05C 0 26 24

SG88 111 81 05H 0 23 23

SG88 111 81 06C 0 33 30

SG88 111 81 06H 0 46 45 1.29

SG88 111 81 07C 0 52 50 1.63

SG88 111 81 07H 0 56 53 1.42

SG88 111 83 02H 0 12

SG88 111 83 03C 0 7

SG88 111 83 03H -0.02 14

SG88 111 83 04C -0.1 12

SG88 111 83 04H -0.02 14

SG88 111 83 05C -0.06 22 27

SG88 111 83 05H -0.06 19

SG88 111 83 06C -0.11 30 28

SG88 il1 83 06H -0.19 34 35 1.35

SG88 ill 83 07C -0.11 37 39 1.47

5688 111 83 07H 0 46 47 1.44

SG88 111 89 07H -0.65 9 6

SG88 112 74 06H -0.72 13

SG88 112 74 07C 0 12 14

SG88 112 74 07H 0 18 10

SG88 112 76 04H -0.63 12

SG88 112 76 05C -0.66 14

SG88 112 76 05H 0.45 11

SG88 112 76 06C -0.11 14

SG88 112 76 06H -0.13 25 25

SG88 112 76 07C -0.15 24 20

SG88 112 76 07H -0.74 21 17

SG88 112 78 04C -0.59 13

SG88 112 78 04H -0.58 17

SG88 112 78 05C -0.54 13

SG88 112 78 05H 0 23 20

SG88 112 78 06C 0 18



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'M %TW +PointTM Length (In)

SG88 112 78 06H -0.22 33 27

SG88 112 78 07H -0.07 38 34

SG88 112 80 02H 0.42 14

SG88 112 80 03C -0.65 12

SG88 112 80 03H 0.48 12

SG88 112 80 04C 0 16

SG88 112 80 04H -0.61 16

SG88 112 80 05C 0 26 27

SG88 112 80 05H -0.63 11

SG88 112 80 06C 0 30 29

SG88 112 80 06H 0 35 35

SG88 112 80 07C 0 48 48 1.21

SG88 112 80 07H 0 54 52 1.47

SG88 112 82 03H 0.04 12

SG88 112 82 04C -0.74 12

SG88 112 82 04H -0.59 16

SG88 112 82 05C -0.65 16

SG88 112 82 05H 0 18

SG88 112 82 06C 0.36 11

SG88 112 82 06H -0.21 30 29

SG88 112 82 07C 0 16 18

SG88 112 82 07H 0 42 40 1.44

SG88 112 84 07H 0.02 10 7

SG88 113 39 04H -0.57 8

SG88 113 75 06C 0 11
SG88 113 75 06H -0.02 10

SG88 113 75 07C 0 15 16

SG88 113 75 07H -0.15 14 11

SG88 113 77 07H -0.7 22 17
SG88 113 79 02H 0.5 10

SG88 113 79 03C -0.59 12
SG88 113 79 03H 0.43 12

SG88 113 79 04C -0.63 14

SG88 113 79 04H -0.61 20 20

SG88 113 79 05C 0 16

SG88 113 79 05H 0 18

SG88 113 79 06C 0 27 22

SG88 113 79 06H 0 35 27

SG88 113 79 07C 0 37 35

SG88 113 79 07H 0 38 32

SG88 113 81 03C -0.57 11

SG88 113 81 03H 0 16

SG88 113 81 04C -0.61 14

SG88 113 81 04H -0.09 17

SG88 113 81 O5C -0.63 17



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point"M Length (In)

SG88 113 81 OSH 0 23 21

SG88 113 81 06C 0 26 23

SG88 113 81 06H 0 37 34

SG88 113 81 07C 0 37 33

SG88 113 81 07H 0 40 35

SG88 113 83 06H -0.09 24 19

SG88 113 83 07H -0.73 32 30

SG88 114 74 07H -0.68 8 5

SG88 114 76 07C -0.15 15 11

5G88 114 76 07H -0.73 20 13

SG88 114 78 05H 0.45 10

SG88 114 78 06C 0.34 10

SG88 114 78 06H 0 23 21

SG88 114 78 07C -0.58 16 21

SG88 114 78 07H -0.74 30 24

SG88 114 80 03H 0.48 15

SG88 114 80 04C 0 16

SG88 114 80 04H -0.6 19

SG88 114 80 05C 0 20 23

SG88 114 80 OSH 0 27 22

SG88 114 80 06C 0 28 22

SG88 114 80 06H 0 40 39 0.94

SG88 114 80 07C 0 35 33

SG88 114 80 07H 0 40 29

SG88 115 75 07H -0.73 14 9

SG88 115 77 07H -0.76 9 5

SG88 115 79 03H -0.58 13

SG88 115 79 04C 0.47 12

SG88 115 79 04H 0 18

SG88 115 79 05C 0 14

SG88 115 79 05H 0 22 18

SG88 115 79 06C 0 23 23

5G88 115 79 06H 0 33 31

5688 115 79 07C 0 37 39 1.39

SG88 115 79 07H 0 32 34

SG88 115 81 07H -0.72 8

5G88 116 76 07H -0.68 20 21

SG88 116 78 03H 0 14

SG88 116 78. 04H 0.39 11
SG88 116 78 05C 0.44 13

SG88 116 78 05H -0.13 16

5G88 116 78 06C 0 21 19

5G88 116 78 06H -0.13 36 32

SG88 116 78 07C 0 19 17

SG88 116 78 07H 0 53 50 1.25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 116 80 05H 0.4 10

SG88 116 80 06C 0.41 8

SG88 116 80 06H 0 17

SG88 116 80 07C 0.41 8 13

5G88 116 80 07H -0.77 22 23

SG88 116 82 07H -0.77 9 6

SG88 116 88 07H -0.63 13

SG88 117 77 05C -0.66 10

SG88 117 77 OSH 0 13

SG88 117 77 06H 0 17

SG88 117 77 07C -0.61 14 13

SG88 117 77 07H -0.7 30 23

SG88 117 79 02H 0 12

SG88 117 79 03H 0 17

SG88 117 79 04C 0 15

SG88 117 79 04H 0 15

SG88 117 79 05C -0.11 12

SG88 117 79 05H 0 28 24

SG88 117 79 06C 0 33 26

SG88 117 79 06H 0 39 33

SG88 117 79 07C 0 47 41 1.46

SG88 117 79 07H 0 52 49 1.5

SG88 117 123 OSH -0.59 13

SG88 118 76 07H -0.68 14 11

SG88 118 78 04C -0.6 11

SG88 118 78 04H -0.61 13

SG88 118 78 05H -0.65 20 19

SG88 118 78 06C 0.39 15

SG88 118 78 06H -0.02 27 21

SG88 118 78 07H 0 35 37

SG88 118 82 05H 0 10

SG88 118 82 06H 0.42 11

SG88 119 77 03H -0.58 16

SG88 119 77 04H -0.58 20 24

SG88 119 77 05C -0.63 18

SG88 119 77 05H 0.04 12

SG88 119 77 06C -0.13 13

SG88 119 77 06H -0.04 34 34

SG88 119 77 07C 0 43 40 1.61

SG88 119 77 07H 0 44 40 1.43

SG88 119 79 04H -0.63 14

SG88 119 79 05C 0 10

SG88 119 79 05H 0 16

SG88 119 79 06C 0.32 12

SG88 119 79 06H 0 32 30 1



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COIL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)
SG88 119 79 07C 0 36 39 1.34

SG88 119 79 07H 0 50 50 1.5

SG88 119 85 05H 0 10

SG88 119 85 06H -0.02 11
SG88 120 76 07H -0.7 12 7

SG88 120 78 03C -0.15 9

SG88 120 78 03H 0.46 13

SG88 120 78 04C -0.04 10

SG88 120 78 04H -0.63 24 23

SG88 120 78 05C -0.15 16

SG88 120 78 05H -0.61 18

SG88 120 78 06C -0.08 16

SG88 120 78 06H -0.11 35 39 1.44

SG88 120 78 07C -0.09 34 32

SG88 120 78 07H 0 47 50 1.69

SGS8 120 80 07H -0.77 12

SG88 121 77 04H -0.76 15

SG88 121 77 05H -0.7 10

SG88 121 77 06H -0.13 23 20

SG88 121 77 07C -0.54 20 18

SG88 121 77 07H -0.79 19 13

SG88 121 79 04H -0.72 10

SG88 121 79 05H -0.74 12

SG88 121 79 06H -0.17 23 21

SG88 121 79 07H -0.74 34 34

SG88 122 78 07H -0.78 6 .,,

SG88 123 73 06H -0.74 11

SG88 124 76 07H -0.77 11 6

SG88 125 83 06H 0.35 9

SG88 128 104 05H -0.69 7

SG88 130 100 06H -0.71 10

SG88 132 80 07H -0.85 8

SG88 132 122 03H -0.58 7

SG88 133 83 06H -0.76 12

SG88 135 79 06H -0.83 11

SG88 136 102 06H -0.65 10

SG88 138 70 06H -0.7 12

SG88 140 84 07H -0.74 9
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 100 80 TWD 0 B02 2.46 Freespan Wear
SG88 100 80 TWD 14 B02 2.49 Freespan Wear
SG88 100 80 TWD 20 B02 3.48 Freespan Wear
SG88 100 80 TWID 25 B02 4.47 Freespan Wear
SG88 100 80 TWD 30 B02 5.46 Freespan Wear
SG88 100 80 TWD 34 B02 6.45 Freespan Wear
SG88 100 80 TWOD 39 B02 7.45 Freespan Wear
SG88 100 80 TWD 42 B02 8.44 Freespan Wear
SG88 100 80 TWD 47 B02 9.43 Freespan Wear
SG88 100 80 TWD 51 B02 10.42 Freespan Wear
SG'8 100 80 TWD 54 B02 11.41 Freespan Wear
SG88 100 80 TWD 59 B02 12.4 Freespan Wear
SG88 100 80 TWD 62 B02 13.39 Freespan Wear
SG88 100 80 TWD 64 B02 14.38 Freespan Wear
SG88 100 80 TWD 68 B02 15.37 Freespan Wear
SG88 100 80 TWD 71 B02 16.36 Freespan Wear
SG88 100 80 TW"D 73 B02 17.35 Freespan Wear
SG88 100 80 TWD 75 B02 18.34 Freespan Wear
SG88 100 80 TWD 76 B02 19.16 Freespan Wear
SG88 100 80 TWD 76 B02 19.19 Freespan Wear
SG88 100 80 TWD 75 B02 19.22 Freespan Wear
SG88 100 80 TWD 77 B02 19.24 Freespan Wear
SG881 100 80 TWD 76 B02 19.27 Freespan Wear
SG88 100 80 TWD 76 B02 19.3 Freespan Wear
SG88 100 80 TWD 76 B02 19.33 Freespan Wear
SG88 100 80 TWD 77 B02 19.36 Freespan Wear
SG88 100 80 TWID 76 B02 19.38 Freespan Wear
SG88 100 80 TWD 76 B02 19.41 Freespan Wear
SG88 100 80 TWD 76 B02 19.44 Freespan Wear
SG88 100 80 TWD 76 B02 19.47 Freespan Wear
SG88 100 80 TWD 77 B02 19.5 Freespan Wear
SG88 100 80 TWD 76 B02 19.53 Freespan Wear
SG88 100 80 TWD 75 B02 19.55 Freespan Wear
SG88 100 80 TWD 76 B02 19.58 Freespan Wear
SG88 100 80 TWOD 76 802 19.61 Freespan Wear
SG88 100 80 TWD 76 B02 19.64 Freespan Wear
SG88 100 80 TWD 77 B02 19.67 Freespan Wear
SG88 100 80 TWD 75 B02 19.7 Freespan Wear
SG88 100 80 TWD 77 B02 19.72 Freespan Wear
SG88 100 80 TWD 77 B02 19.75 Freespan Wear
SG88 100 80 TWD 76 B02 19.78 Freespan Wear
SG88 100 80 TWD 77 B02 19.81 Freespan Wear
SG88 100 80 TWD 77 B02 19.84 Freespan Wear
SG88 100 80 TWD 79 802 19.87 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 100 80 TWO 78 602 19.9 Freespan Wear
SG88 100 80 TWD 77 B02 19.92 Freespan Wear
SG88 100 80 TWD 79 B02 19.95 Freespan Wear
SG88 100 80 TWD 79 B02 19.98 Freespan Wear
SG88 100 80 I TWD 79 B02 20.01 Freespan Wear
SG88 100 80 TWD 80 B02 20.04 Freespan Wear
SG88 100 80 TWD 77 B02 20.06 Freespan Wear
SG88 100 80 TWD 80 B02 20.09 Freespan Wear
SG88 100 80 TWD 80 B02 20.12 Freespan Wear
SG88 100 80 TWD 80 B02 20.15 Freespan Wear
SG88 100 80 TWD 80 B02 20.18 Freespan Wear
SG88 100 80 TWD 80 B02 20.21 Freespan Wear
SG88 100 80 TWD 79 B02 20.23 Freespan Wear
SG88 100 80 TWD 80 B02 20.26 Freespan Wear
SG88 100 80 TWD 79 B02 20.29 Freespan Wear
SG88 100 80 TWD 81 B02 20.32 Freespan Wear
SG88 100 80 TWD 80 B02 20.35 Freespan Wear
SG88 100 80 TWD 80 B02 20.38 Freespan Wear
SG88 100 80 TWD 79 B02 20.4 Freespan Wear
SG88 100 80 TWD 79 B02 20.43 Freespan Wear
SG88 100 80 TWD 80 B02 20.46 Freespan Wear
SG88 100 80 TWD 80 B02 20.49 Freespan Wear
SG88 100 80 TWD 80 B02 20.52 Freespan Wear
SG88 100 80 TWD 81 B02 20.54 Freespan Wear
SG88 100 80 TWD 81 B02 20.57 Freespan Wear
SG88 100 80 TWD 80 B02 20.6 Freespan Wear
SG88 100 80 TWD 81 B02 20.63 Freespan Wear
SG88 100 80 TWD 80 B02 20.66 Freespan Wear
SG88 100 80 TWD 79 B02 20.69 Freespan Wear
SG88 100 80 TWD 80 B02 20.72 Freespan Wear
SG88 100 80 TWD 79 B02 20.74 Freespan Wear
SG88 100 80 TWD 79 B02 20.77 Freespan Wear
SG88 100 80 TWD 79 B02 20.8 Freespan Wear
SG88 100 80 TWD 78 B02 20.83 Freespan Wear
SG88 100 80 TWD 79 B02 20.86 Freespan Wear
SG88 100 80 TWD 80 B02 20.88 Freespan Wear
SG88 100 80 TWD 80 B02 20.91 Freespan Wear
SG88 100 80 TWD 80 B02 20.94 Freespan Wear
SG88 100 80 TWD 80 B02 20.97 Freespan Wear
SG88 100 80 TWD 81 B02 21 Freespan Wear
SG88 100 80 TWD 82 B02 21.03 Freespan Wear
SG88 100 80 TWD 81 B02 21.06 Freespan Wear
SG88 100 80 TWD 82 B02 21.08 Freespan Wear
SG88 100 80 TWD 82 B02 21.11 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 100 80 TWD 82 B02 21.14 Freespan Wear
SG88 100 80 TWD 83 B02 21.17 Freespan Wear

SG88 100 80 TWD 81 B02 21.19 Freespan Wear

SG88 100 80 TWD 81 B02 21.22 Freespan Wear
SG88 100 80 TWD 80 B02 21.25 Freespan Wear

SG88 100 80 1TWD 79 B02 21.28 Freespan Wear
SG88 100 80 TWOD 81 B02 21.31 Freespan Wear
SG88 100 80 TWD 80 B02 21.34 Freespan Wear
SG88 100 80 TWD 80 B02 21.36 Freespan Wear

SG88 100 80 TWD 79 B02 21.39 Freespan Wear

SG88 100 80 TWD 78 B02 21.42 Freespan Wear
SG88 100 80 TWD 78 B02 21.45 Freespan Wear

SG88 100 80 TWD 77 B02 21.48 Freespan Wear
SG88 100 80 TWD 78 B02 21.51 Freespan Wear
SG88 100 80 TWD 80 B02 21.54 Freespan Wear

SG88 100 80 TWD 81 B02 21.56 Freespan Wear
SG88 100 80 TWD 80 B02 21.59 Freespan Wear
SG88 100 80 TWD 80 B02 21.62 Freespan Wear
SG88 100 80 TWD 81 B02 21.65 Freespan Wear
SG88 100 80 TWD 81 B02 21.68 Freespan Wear

SG88 100 80 TWD 81 B02 21.7 Freespan Wear
SG88 100 80 TWD 82 B02 21.73 Freespan Wear

SG88 100 80 TWD 82 B02 21.76 Freespan Wear
SG881 100 80 TWD 81 B02 21.79 Freespan Wear

SG88 100 80 TWD 81 B02 21.82 Freespan Wear
SG88 100 80 TWD 80 B02 21.85 Freespan Wear
SG88 100 80 TWD 80 B02 21.87 Freespan Wear

SG88 100 80 TWD 81 B02 21.9 Freespan Wear
SG88 100 80 TWD 79 B02 21.93 Freespan Wear
SG88 100 80 TWD 79 B02 21.96 Freespan Wear
SG88 100 80 TWD 80 B02 21.99 Freespan Wear

SG88 100 80 TWD 80 B02 22.02 Freespan Wear
SG88 100 80 TWD 81 B02 22.04 Freespan Wear

SG88 100 80 TWD 80 B02 22.07 Freespan Wear
SG88 100 80 TWD 80 B02 22.1 Freespan Wear

SG88 100 80 TWD 80 B02 22.13 Freespan Wear
SG88 100 80 TWD 80 B02 22.16 Freespan Wear

SG88 100 80 TWD 80 B02 22.19 Freespan Wear
SG88 100 80 TWD 79 B02 22.21 Freespan Wear

SG88 100 80 TWD 80 B02 22.24 Freespan Wear
SG88 100 80 TWD 79 B02 22.27 Freespan Wear
SG88 100 80 TWD 78 B02 22.3 Freespan Wear
SG88 100 80 TWD 77 B02 22.33 Freespan Wear
SG88 100 80 TWD 78 B02 22.36 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 100 80 TWD 78 B02 22.38 Freespan Wear

SG88 100 80 TWD 78 B02 22.41 Freespan Wear

SG88 100 80 TWD 79 B02 22.44 Freespan Wear

SG88 100 80 TWOD 78 B02 22.47 Freespan Wear

SG88 100 80 TWO 77 602 22.5 Freespan Wear
SG88 100 80 TWD 78 B02 22.53 Freespan Wear
SG88 100 80 TWD 77 B02 22.55 Freespan Wear
SG88 100 80 TWD 78 B02 22.58 Freespan Wear

SG88 100 80 TWD 80 B02 22.61 Freespan Wear

SG88 100 80 TWD 78 B02 22.64 Freespan Wear

SG88 100 80 TWD 76 B02 22.67 Freespan Wear
SG88 100 80 TWD 77 B02 22.7 Freespan Wear

SG88 100 80 TWD 76 B02 22.72 Freespan Wear
SG88 100 80 TWD 73 B02 22.75 Freespan Wear

SG88 100 80 TWD 75 B02 22.78 Freespan Wear

SG88 100 80 TWD 76 B02 22.81 Freespan Wear
SG88 100 80 TWD 76 B02 22.84 Freespan Wear

SG88 100 80 TWD 76 B02 22.87 Freespan Wear
SG88 100 80 TWD 75 B02 22.89 Freespan Wear

SG88 100 80 TWD 77 B02 22.92 Freespan Wear
SG88 100 80 TWD 76 B02 22.95 Freespan Wear

SG88 100 80 TWOD 76 B02 22.98 Freespan Wear

SG88 100 80 TWD 75 B02 23.01 Freespan Wear

SG88 100 80 TWD 75 B02 23.04 Freespan Wear

SG88 100 80 TWD 76 B02 23.06 Freespan Wear

SG88 100 80 TWD 74 B02 23.09 Freespan Wear

SG88 100 80 TWD 74 B02 23.12 Freespan Wear
SG88 100 80 TWD 74 B02 23.15 Freespan Wear
SG88 100 80 TWD 72 B02 23.18 Freespan Wear
SG88 100 80 TWD 60 B02 24.17 Freespan Wear

SG88 100 80 TWID 52 B02 25.16 Freespan Wear
SG88 100 80 TWD 41 B02 26.15 Freespan Wear

SG88 100 80 TWD 34 B02 27.14 Freespan Wear

SG88 100 80 TWD 28 B02 28.13 Freespan Wear
SG88 100 80 TWD 19 B02 29.12 Freespan Wear

SG88 100 80 TWD 13 B02 29.92 Freespan Wear
SG88 100 80 TWOD 0 B02 29.94 Freespan Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category

SG88 102 78 TWD 0 B02 9.43 Freespan Wear
SG88 102 78 TWD 14 B02 9.45 Freespan Wear

SG88 102 78 TWD 14 B02 9.48 Freespan Wear

SG88 102 78 TWD 14 B02 9.51 Freespan Wear
SG88 102 78 TWD 14 B02 9.54 Freespan Wear

SG88 102 78 TWD 15 B02 9.57 Freespan Wear
SG88 102 78 TWD 15 B02 9.6 Freespan Wear

SG88 102 78 TWD 20 B02 10.08 Freespan Wear
SG88 102 78 TWD 24 B02 10.44 Freespan Wear

SG88 102 78 TWD 27 B02 10.71 Freespan Wear
SG88 102 78 TWD 30 B02 10.98 Freespan Wear

SG88 102 78 TWID 32 B02 11.19 Freespan Wear

SG88 102 78 TWD 34 B02 11.48 Freespan Wear

SG88 102 78 TWD 37 B02 11.76 Freespan Wear
SG88 102 78 TWD 40 B02 12.06 Freespan Wear

SG88 102 78 TWD 44 B02 12.42 Freespan Wear
SG88 102 78 TWD 46 B02 12.66 Freespan Wear

SG8B 102 78 TWD 48 B02 12.93 Freespan Wear
SG88 102 78 TWD 52 B02 13.25 Freespan Wear

SG88 102 78 TWD 55 B02 13.55 Freespan Wear
SG88 102 78 TWD 59 B02 14.03 Freespan Wear

SG88 102 78 TWD 60 B02 14.21 Freespan Wear

SG88 102 78 TWD 62 B02 14.39 Freespan Wear

SG88 102 78 TWD 63 B02 14.6 Freespan Wear
SG88 102 78 TWD 66 B02 14.81 Freespan Wear
SG88 102 78 TWOD 69 B02 15.2 Freespan Wear

SG88 102 78 TWD 70 B02 15.53 Freespan Wear

SG88 102 78 TWD 74 B02 15.98 Freespan Wear
SG88 102 78 TWD 77 B02 16.22 Freespan Wear

SG88 102 78 TWD 80 B02 16.61 Freespan Wear

SG88 102 78 TWD 82 B02 17.03 Freespan Wear
SG88 102 78 TWD 88 B02 17.45 Freespan Wear

SG88 102 78 TWD 93 B02 17.84 Freespan Wear

SG88 102 78 TWD 94 B02 18.05 Freespan Wear

SG88 102 78 TWD 96 B02 18.35 Freespan Wear
SG88 102 78 TWD 97 B02 18.38 Freespan Wear

SG88 102 78 TWD 97 B02 18.41 Freespan Wear
SG88 102 78 TWD 96 B02 18.44 Freespan Wear

SG88 102 78 TWD 96 B02 18.47 Freespan Wear
SG88 102 78 TWD 96 B02 18.5 Freespan Wear

SG88 102 78 TWD 97 B02 18.53 Freespan Wear
SG88 102 78 TWD 97 B02 18.56 Freespan Wear
SG88 102 78 TWD 98 B02 18.58 Freespan Wear

SG88 102 78 TWD 99 B02 18.62 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Cateqory
SG88 102 78 TWD 99 B02 18.65 Freespan Wear
SG88 102 78 TWD 100 B02 18.68 Freespan Wear

SG88 102 78 TWD 100 B02 18.71 Freespan Wear

SG88 102 78 TWD 100 B02 18.74 Freespan Wear
SG88 102 78 TWD 100 B02 18.77 Freespan Wear

SG88 102 78 TWID 100 B02 18.8 Freespan Wear

SG88 102 78 TWD 100 B02 18.83 Freespan Wear
SG88 102 78 TWID 100 B02 18.86 Freespan Wear
SG88 102 78 TWD 100 B02 18.88 Freespan Wear

SG88 102 78 TWD 100 B02 18.92 Freespan Wear

SG88 102 78 TWD 100 B02 18.95 Freespan Wear
SG88 102 78 TWD 100 B02 .18.98 Freespan Wear
SG88 102 78 TWD 100 B02 19 Freespan Wear
SG88 102 78 TWD 100 B02 19.03 Freespan Wear

SG88 102 78 TWD 100 B02 19.06 Freespan Wear
SG88 102 78 TWD 100 B02 19.09 Freespan Wear
SG88 102 78 TW\D 98 B02 19.12 Freespan Wear

SG88 102 78 TWD 98 B02 19.15 Freespan Wear

SG88 102 78 TWD 97 B02 19.18 Freespan Wear

SG88 102 78 TWD 95 B02 19.21 Freespan Wear

SG88 102 78 TWD 94 B02 19.24 Freespan Wear

SG88 102 78 TWD 94 B02 19.27 Freespan Wear
SG88 102 78 TWD 95 B02 19.3 Freespan Wear

SG88 102 78 TWD 95 B02 19.33 Freespan Wear

SG88 102 78 TWD 98 B02 19.36 Freespan Wear
SG88 102 78 TWD 98 B02 19.39 Freespan Wear

SG88 102 78 TWD 100 B02 19.42 Freespan Wear

SG88 102 78 TWD 100 B02 19.45 Freespan Wear
SG88 102 78 TWD 100 B02 19.48 Freespan Wear

SG88 102 78 TWD 100 B02 19.51 Freespan Wear
SG88 102 78 TWD 100 B02 19.54 Freespan Wear
SG88 102 78 TWD 100 B02 19.57 Freespan Wear

SG88 102 78 TWOD 100 B02 19.6 Freespan Wear
SG88 102 78 TWD 100 B02 19.63 Freespan Wear

SG88 102 78 TWD 100 B02 19.66 Freespan Wear

SG88 102 78 TWD 100 B02 19.69 Freespan Wear
SG88 102 78 TWD 100 B02 19.72 Freespan Wear
SG88 102 78 TWD 100 B02 19.75 Freespan Wear

SG88 102 78 TWD 100 B02 19.78 Freespan Wear

SG88 102 78 TWD 100 B02 19.81 Freespan Wear

SG88 102 78 TWD 100 B02 19.84 Freespan Wear

SG88 102 78 TWD 100 B02 19.87 Freespan Wear
SG88 102 78 TWD 100 B02 19.9 Freespan Wear

SG88 102 78 TWD 100 B02 19.93 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 102 78 TWID 100 802 19.96 Freespan Wear
SG88 102 78 TWD 100 B02 19.99 Freespan Wear

SG88 102 78 TWD 100 B02 20.02 Freespan Wear

SG88 102 78 TWD 100 B02 20.05 Freespan Wear

SG88 102 78 TWD 98 B02 20.08 Freespan Wear

SG88 102 78 TWD 97 B02 20.11 Freespan Wear
SG88 102 78 TWD 97 B02 20.14 Freespan Wear

SG88 102 78 TWD 97 B02 20.17 Freespan Wear

SG88 102 78 TWD 96 B02 20.2 Freespan Wear
SG88 102 78 TWD 95 B02 20.23 Freespan Wear
SG88 102 78 TWD 96 B02 20.26 Freespan Wear

SG88 102 78 TWD 95 B02 20.29 Freespan Wear

SG88 102 78 TWD 96 B02 20.32 Freespan Wear

SG88 102 78 TWD 96 B02 20.35 Freespan Wear
SG88 102 78 TWD 98 B02 20.38 Freespan Wear

SG88 102 78 TWO 100 B02 20.41 Freespan Wear
SG88 102 78 TWD 100 B02 20.44 Freespan Wear

SG88 102 78 TWD 100 B02 20.47 Freespan Wear

SG88 102 78 TWD 100 B02 20.5 Freespan Wear

SG88 102 78 TWD 100 B02 20.53 Freespan Wear

SG88 102 78 TWD 100 B02 20.56 Freespan Wear

SG88 102 78 TWD 100 B02 20.59 Freespan Wear

SG88 102 78 TWD 100 B02 20.62 Freespan Wear

SG88 102 78 TWD 100 B02 20.65 Freespan Wear
SG88 102 78 TWD 100 B02 20.68 Freespan Wear

SG88 102 78 TWD 100 B02 20.71 Freespan Wear
SG88 102 78 TWD 100 B02 20.74 Freespan Wear
SG88 102 78 TWD 100 B02 20.77 Freespan Wear

SG88 102 78 TWD 100 B02 20.8 Freespan Wear

SG88 102 78 TWD 100 B02 20.83 Freespan Wear
SG88 102 78 TWD 100 B02 20.86 Freespan Wear

SG88 102 78 TWOD 99 B02 20.89 Freespan Wear

SG88 102 78 TWD 96 B02 20.92 Freespan Wear
SG88 102 78 TWD 97 B02 20.95 Freespan Wear

SG88 102 78 TWD 96 B02 20.98 Freespan Wear
SG88 102 78 TWD 94 B02 21.01 Freespan Wear

SG88 102 78 TWD 94 B02 21.04 Freespan Wear

SG88 102 78 TWD 95 B02 21.07 Freespan Wear

SG88 102 78 TWD 94 B02 21.1 Freespan Wear

SG88 102 78 TWD 95 B02 21.13 Freespan Wear
SG88 102 78 TWD 94 B02 21.16 Freespan Wear

SG88 102 78 TWD 95 B02 21.19 Freespan Wear

SG88 102 78 TWD 93 B02 21.22 Freespan Wear

SG88 102 78 TWOD 95 B02 21.25 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %/oTW Elev Inch1 Category
SG88 102 78 TWD 95 B02 21.28 Freespan Wear
SG88 102 78 TWD 93 B02 21.31 Freespan Wear
SG88 102 78 TWD 94 B02 21.34 Freespan Wear
SG88 102 78 TWID 93 B02 21.37 Freespan Wear
SG88 102 78 TWD 95 B02 21.4 Freespan Wear
SG88 102 78 TWD 94 B02 21.43 Freespan Wear
SG88 102 78 TWD 91 B02 21.46 Freespan Wear

SG88 102 78 TWD 92 B02 21.49 Freespan Wear
SG88 102 78 TWD 92 B02 21.52 Freespan Wear
SG881 102 78 TWD 92 B02 21.55 Freespan Wear
SG88 102 78 TWD 91 B02 21.58 Freespan Wear
SG88 102 78 TWD 90 B02 21.61 Freespan Wear
SG88 102 78 TWD 89 B02 21.64 Freespan Wear
SG88 102 78 TWD 91 B02 21.67 Freespan Wear

SG88 102 78 TWD 90 B02 21.7 Freespan Wear
SG88 102 78 TWD 91 B02 21.72 Freespan Wear
SG88 102 78 TWD 90 B02 21.75 Freespan Wear

SG88 102 78 TWD 90 B02 21.79 Freespan Wear
SG88 102 78 TWD 90 B02 21.82 Freespan Wear

SG88 102 78 TWD 89 B02 21.85 Freespan Wear
SG88 102 78 TWD 90 B02 21.88 Freespan Wear
SG88 102 78 TWD 90 B02 21.91 Freespan Wear
SG88 102 78 TWD 89 B02 21.94 Freespan Wear
SG88 102 78 TWD 90 B02 21.97 Freespan Wear

SG88 102 78 TWD 89 B02 22 Freespan Wear
SG88 102 78 TWD 89 B02 22.02 Freespan Wear
SG88 102 78 TWD 86 B02 22.05 Freespan Wear
SG88 102 78 TWD 87 B02 22.08 Freespan Wear
SG88 102 78 TWD 86 B02 22.12 Freespan Wear
SG88 102 78 TWD 84 B02 22.14 Freespan Wear

SG88 102 78 TWD 84 B02 22.17 Freespan Wear

SG88 102 78 TWiD 83 B02 22.5 Freespan Wear
SG88 102 78 TWD 83 B02 22.74 Freespan Wear
SG88 102 78 TWD 77 B02 23.1 Freespan Wear

SG88 102 78 TWD 75 B02 23.37 Freespan Wear
SG88 102 78 TWD 73 B02 23.6 Freespan Wear
SG88 102 78 TWD 72 B02 24.02 Freespan Wear
SG88 102 78 TW D 67 B02 24.32 Freespan Wear
SG88 102 78 TWD 67 B02 24.68 Freespan Wear

SG88 102 78 TWD 65 B02 25.03 Freespan Wear
SG88 102 78 TWOD 61 B02 25.3 Freespan Wear

SG88 102 78 TWD 60 B02 25.72 Freespan Wear
SG88 102 78 TWD 59 B02 25.99 Freespan Wear
SG88 102 78 TWOD 58 B02 26.26 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 102 78 TWD 56 B02 26.68 Freespan Wear
SG88 102 78 TWD 54 B02 27.12 Freespan Wear
SG88 102 78 TWD 51 B02 27.45 Freespan Wear
SG88 102 78 TWD 50 B02 27.81 Freespan Wear
SG88 102 78 TWD 47 B02 28.08 Freespan Wear
SG88 102 78 TWD 44 B02 28.47 Freespan Wear
SG88 102 78 TWD 41 B02 28.85 Freespan Wear
SG88 102 78 TWD 39 B02 29.12 Freespan Wear
SG88 102 78 TWD 35 B02 29.45 Freespan Wear
SG88 102 78 TWID 33 B02 29.96 Freespan Wear
SG88 102 78 TWD 31 B02 30.14 Freespan Wear
SG88 102 78 TWOD 29 B02 30.35 Freespan Wear
SG88 102 78 TWD 27 B02 30.59 Freespan Wear
SG88 102 78 TWD 26 B02 30.7 Freespan Wear
SG88 102 78 TWD 25 B02 30.92 Freespan Wear
SG88 102 78 TWD 24 B02 31.07 Freespan Wear
SG88 102 78 TWD 22 B02 31.27 Freespan Wear
SG88 102 78 TWD 21 B02 31.48 Freespan Wear
SG88 102 78 TWD 19 B02 31.75 Freespan Wear
SG88 102 78 TWD 17 B02 31.99 Freespan Wear
SG88 102 78 TWD 16 B02 32.14 Freespan Wear
SG881 102 78 TWD 15 B02 32.35 Freespan Wear
SG88 102 78 TWD 0 B02 32.5 Freespan Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch 1 Category
SG88 104 78 TWD 0 B03 2.78 Freespan Wear
SG88 104 78 TWD 16 B03 3 Freespan Wear
SG88 104 78 TWD 17 B03 3.35 Freespan Wear
SG88 104 78 TWD 18 B03 3.67 Freespan Wear
SG88 104 78 TWD 19 B03 4 Freespan Wear
SG88 104 78 TWD 20 B03 4.33 Freespan Wear
SG88 104 78 TWD 21 B03 4.68 Freespan Wear
SG88 104 78 TWD 23 B03 5.01 Freespan Wear
SG88 104 78 TWD 25 B03 5.33 Freespan Wear
SG88 104 78 TWD 26 B03 5.66 Freespan Wear
SG88 104 78 TWD 28 B03 6.01 Freespan Wear
SG88 104 78 TWD 29 B03 6.34 Freespan Wear
SG88 104 78 TWD 31 B03 6.67 Freespan Wear
SG88 104 78 TWD 33 B03 6.99 Freespan Wear
SG88 104 78 TWD 35 B03 7.34 Freespan Wear
SG88 104 78 TWD 38 B03 7.67 Freespan Wear
SG88 104 78 TWD 39 B03 8 Freespan Wear
SG88 104 78 TWD 41 B03 8.32 Freespan Wear
SG881 104 78 TWOD 45 B03 8.68 Freespan Wear
SG88 104 78 TWD 46 B03 9 Freespan Wear
SG88 104 78 TWD 48 B03 9.33 Freespan Wear
SG88 104 78 TWD 50 B03 9.66 Freespan Wear
SG88 104 78 TWD 53 B03 10.01 Freespan Wear
SG88 104 78 TWD 54 B03 10.34 Freespan Wear
SG88 104 78 TWD 56 B03 10.66 Freespan Wear
SG88 104 78 TWD 59 B03 11.01 Freespan Wear
SG88 104 78 TWD 61 B03 11.34 Freespan Wear
SG88 104 78 TWD 63 B03 11.67 Freespan Wear
SG88 104 78 TWD 67 B03 11.99 Freespan Wear
SG88 104 78 TWD 65 B03 12.35 Freespan Wear
SG88 104 78 TWD 70 B03 12.67 Freespan Wear
SG88 104 78 TWD 72 B03 13 Freespan Wear
SG88 104 78 TWD 77 B03 13.35 Freespan Wear
SG881 104 78 TWOD 75 B03 13.68 Freespan Wear
SG88 104 78 TWD 75 B03 13.71 Freespan Wear
SG88 104 78 TWD 75 B03 13.73 Freespan Wear
SG88 104 78 TWD 75 B03 13.76 Freespan Wear
SG88 104 78 TWD 75 B03 13.79 Freespan Wear
SG88 104 78 TWD 75 B03 13.82 Freespan Wear
SG88 104 78 TWD 75 B03 13.84 Freespan Wear
SG88 104 78 TWD 76 B03 13.87 Freespan Wear
SG88 104 78 TWD 75 B03 13.9 Freespan Wear
SG88 104 78 TWD 75 B03 13.92 Freespan Wear
SG88 104 78 TWD 74 B03 13.95 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWD 75 B03 13.98 Freespan Wear
SG88 104 78 TWID 74 B03 14.01 Freespan Wear
SG88 104 78 TWD 76 B03 14.03 Freespan Wear

SG88 104 78 TWD 76 B03 14.06 Freespan Wear

SG88 104 78 TWD 75 B03 14.09 Freespan Wear
SG88 104 78 TWD 77 B03 14.12 Freespan Wear

SG88 104 78 TWD 78 B03 14.14 Freespan Wear
SG88 104 78 TWD 81 B03 14.17 Freespan Wear

SG88 104 78 TWD 80 B03 14.2 Freespan Wear
SG88 104 78 TWD 81 B03 14.22 Freespan Wear
SG88 104 78 TWD 82 B03 14.25 Freespan Wear
SG88 104 78 TWD 86 603 14.28 Freespan Wear

SG88 104 78 TWD 84 B03 14.3 Freespan Wear

SG88 104 78 TWD 85 B03 14.33 Freespan Wear
SG88 104 78 TWD 84 B03 14.36 Freespan Wear
SG88 104 78 TWD 85 B03 14.39 Freespan Wear

SG88 104 78 TWD 83 603 14.41 Freespan Wear

SG88 104 78 TWD 84 B03 14.44 Freespan Wear

SG88 104 78 TWD 84 B03 14.47 Freespan Wear

SG88 104 78 TWD 86 B03 14.5 Freespan Wear
SG88 104 78 TWD 84 B03 14.52 Freespan Wear
SG88 104 78 TWD 86 B03 14.55 Freespan Wear

SG88 104 78 TWD 85 B03 14.58 Freespan Wear
SG88 104 78 TWD 85 B03 14.6 Freespan Wear
SG88 104 78 TWD 84 B03 14.63 Freespan Wear

SG88 104 78 TWD 85 B03 14.66 Freespan Wear

SG88 104 78 TWD 82 B03 14.69 Freespan Wear
SG88 104 78 TWD 80 B03 14.71 Freespan Wear

SG88 104 78 TWD 80 B03 14.74 Freespan Wear
SG88 104 78 TWD 81 B03 14.77 Freespan Wear
SG88 104 78 TWD 78 B03 14.79 Freespan Wear

SG88 104 78 TWD 79 B03 14.82 Freespan Wear

SG88 104 78 TWD 77 B03 14.85 Freespan Wear
SG88 104 78 TWD 79 B03 14.88 Freespan Wear

SG88 104 78 TWD 79 B03 14.9 Freespan Wear
SG88 104. 78 TWD 78 B03 14.93 Freespan Wear

SG88 104 78 TWD 78 B03 14.96 Freespan Wear
SG88 104 78 TWD 78 B03 14.98 Freespan Wear

SG88 104 78 TWD 77 B03 15.01 Freespan Wear
SG88 104 78 TWD 78 B03 15.04 Freespan Wear

SG88 104 78 TWD 79 B03 15.07 Freespan Wear

SG88 104 78 TWD 79 B03 15.09 Freespan Wear
SG88 104 78 TWD 78 B03 15.12 Freespan Wear
SG88 104 78 TWOD 80 B03 15.15 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Cateqorv
SG88 104 78 TWD 79 B03 15.18 Freespan Wear
SG88 104 78 TWD 82 B03 15.2 Freespan Wear
SG88 104 78 TWD 80 B03 15.23 Freespan Wear

SG88 104 78 TWD 82 B03 15.26 Freespan Wear
SG88 104 78 TWD 81 B03 15.28 Freespan Wear
SG88 104 78 TWD 83 B03 15.31 Freespan Wear
SG88 104 78 TWD 81 B03 15.34 Freespan Wear
SG88 104 78 TWD 81 B03 15.37 Freespan Wear
SG88 104 78 TWD 83 B03 15.39 Freespan Wear

SG88 104 78 TWD 83 B03 15.42 Freespan Wear
SG88 104 78 TWD 82 B03 15.45 Freespan Wear
SG88 104 78 TWD 85 B03 15.47 Freespan Wear
SG88 104 78 TWD 88 B03 15.5 Freespan Wear

SG88 104 78 TWD 100 B03 15.53 Freespan Wear
SG88 104 78 TWD 100 B03 15.56 Freespan Wear
SG88 104 78 TWD 100 B03 15.58 Freespan Wear
SG88 104 78 TWD 100 B03 15.61 Freespan Wear

SG88 104 78 TWD 100 B03 15.64 Freespan Wear
SG88 104 78 TWD 100 B03 15.66 Freespan Wear

SG88 104 78 TWD 100 B03 15.69 Freespan Wear
SG88 104 78 TWD 100 B03 15.72 Freespan Wear
SG88 104 78 TWD 100 B03 15.75 Freespan Wear

SG88 104 78 TWD 100 B03 15.77 Freespan Wear
SG88 104 78 TWD 100 B03 15.8 Freespan Wear
SG88 104 78 TWD 100 B03 15.83 Freespan Wear
SG88 104 78 TWD 100 B03 15.85 Freespan Wear
SG88 104 78 TWOD 97 B03 15.88 Freespan Wear

SG88 104 78 TWD 93 B03 15.91 Freespan Wear
SG88 104 78 TWD 91 B03 15.94 Freespan Wear

SG88 104 78 TWD 89 B03 15.96 Freespan Wear
SG88 104 78 TWD 87 B03 15.99 Freespan Wear
SG88 104 78 TWD 87 B03 16.02 Freespan Wear
SG88 104 78 TWD 87 B03 16.04 Freespan Wear

SG88 104 78 TWD 89 B03 16.07 Freespan Wear
SG88 104 78 TWD 88 B03 16.1 Freespan Wear

SG88 104 78 TWD 87 B03 16.13 Freespan Wear
SG88 104 78 TWD 88 B03 16.15 Freespan Wear

SG88 104 78 TWD 87 B03 16.18 Freespan Wear
SG88 104 78 TWD 85 B03 16.21 Freespan Wear
SG88 104 78 TWD 86 B03 16.24 Freespan Wear
SG88 104 78 TWD 86 B03 16.26 Freespan Wear

SG88 104 78 TWOD 86 B03 16.29 Freespan Wear
SG88 104 78 TWD 87 B03 16.32 Freespan Wear

SG88 104 78 TWD 87 B03 16.34 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWD 86 B03 16.37 Freespan Wear
SG88 104 78 TWD 85 B03 16.4 Freespan Wear
SG88 104 78 TWD 86 B03 16.43 Freespan Wear
SG88 104 78 TWD 87 B03 16.45 Freespan Wear
SG88 104 78 TWD 85 B03 16.48 Freespan Wear
SG88 104 78 TWD 86 B03 16.51 Freespan Wear
SG88 104 78 TWD 85 B03 16.53 Freespan Wear
SG88 104 78 TWD 84 B03 16.56 Freespan Wear
SG88 104 78 TWD 83 B03 16.59 Freespan Wear
SG88 104 78 TWD 82 B03 16.62 Freespan Wear
SG88 104 78 TWD 82 B03 16.64 Freespan Wear
SG88 104 78 TWD 83 B03 16.67 Freespan Wear
SG88 104 78 TWD 81 B03 16.7 Freespan Wear
SG88 104 78 TWD 82 B03 16.72 Freespan Wear
SG88 104 78 TWD 81 B03 16.75 Freespan Wear
SG88 104 78 TWO 78 B03 16.78 Freespan Wear
SG881 104 78 TWD 77 B03 16.81 Freespan Wear
SG88 104 78 TWD 76 B03 16.83 Freespan Wear
SG88 104 78 TWD 78 B03 16.86 Freespan Wear
SG88 104 78 TWD 78 B03 16.89 Freespan Wear
SG88 104 78 TWD 79 B03 16.92 Freespan Wear
SG88 104 78 TWD 79 B03 16.94 Freespan Wear
SG88 104 78 TWD 79 B03 16.97 Freespan Wear
SG88 104 78 TWD 79 B03 17 Freespan Wear
SG88 104 78 TWD 81 B03 17.02 Freespan Wear
SG88 104 78 1TWD 81 B03 17.05 Freespan Wear
SG88 104 78 TWD 81 B03 17.08 Freespan Wear
SG88 104 78 TWO 83 B03 17.11 Freespan Wear
SG88 104 78 TWD 83 B03 17.13 Freespan Wear
SG88 104 78 TWD 82 B03 17.16 Freespan Wear
SG88 104 78 TWD 84 B03 17.19 Freespan Wear
SG88 104 78 TWD 85 B03 17.22 Freespan Wear
SG88 104 78 TWD 84 B03 17.24 Freespan Wear
SG88 104 78 TWD 81 B03 17.27 Freespan Wear
SG88 104 78 TWD 83 B03 17.3 Freespan Wear
SG88 104 78 TWD 84 B03 17.32 Freespan Wear
SG88 104 78 TWD 83 B03 17.35 Freespan Wear
SG88 104 78 TWD 84 B03 17.38 Freespan Wear
SG88 104 78 TWD 84 B03 17.41 Freespan Wear
SG88 104 78 TWD 84 B03 17.43 Freespan Wear
SG88 104 78 TWD 85 B03 17.46 Freespan Wear
SG88 104 78 TWD 85 B03 17.49 Freespan Wear
SG88 104 78 TWD 85 B03 17.51 Freespan Wear
SG88 104 78 TWD 84 B03 17.54 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWO 84 B03 17.57 Freespan Wear
SG88 104 78 TWD 83 B03 17.59 Freespan Wear
SG88 104 78 TWD 83 B03 17.62 Freespan Wear
SG88 104 78 TWD 83 B03 17.65 Freespan Wear
SG88 104 78 TWD 84 B03 17.68 Freespan Wear
SG88 104 78 TWD 81 B03 17.7 Freespan Wear
SG88 104 78 TWD 79 B03 17.73 Freespan Wear
SG88 104 78 TWID 78 B03 17.76 Freespan Wear
SG88 104 78 TWD 76 B03 18 Freespan Wear
SG88 104 78 TWD 70 B03 18.33 Freespan Wear
SG88 104 78 TWD 70 B03 18.66 Freespan Wear
SG88 104 78 TWD 68 B03 19.01 Freespan Wear
SG88 104 78 TWD 68 B03 19.33 Freespan Wear
SG88 104 78 TWD 65 B03 19.66 Freespan Wear
SG88 104 78 TWD 65 B03 19.99 Freespan Wear
SG88 104 78 TWD 64 B03 20.34 Freespan Wear
SG88 104 78 TWD 61 B03 20.67 Freespan Wear
SG88 104 78 TWD 59 B03 20.99 Freespan Wear
SG88 104 78 TWD 55 B03 21.35 Freespan Wear
SG88 104 78 TWD 55 B03 21.7 Freespan Wear
SG88 104 78 TWD 55 B03 22 Freespan Wear
SG88 104 78 TWD 55 B03 22.33 Freespan Wear
SG88 104 78 TWD 50 B03 22.68 Freespan Wear
SG88 104 78 TWD 50 B03 23.01 Freespan Wear
SG88 104 78 TWD 47 B03 23.33 Freespan Wear
SG88 104 78 TWD 46 B03 23.66 Freespan Wear
SG88 104 78 TWD 44 B03 24.01 Freespan Wear
SG88 104 78 TWD 42 B03 24.34 Freespan Wear
SG88 104 78 TWD 38 B03 24.66 Freespan Wear
SG88 104 78 TWD 36 B03 25.02 Freespan Wear
SG88 104 78 TWOD 33 B03 25.34 Freespan Wear
SG88 104 78 TWD 29 B03 25.67 Freespan Wear
SG88 104 78 TWD 27 B03 26.02 Freespan Wear
SG88 104 78 TWD 25 B03 26.35 Freespan Wear
SG88 104 78 TWD 23 B03 26.68 Freespan Wear
SG88 104 78 TWD 21 B03 27 Freespan Wear
SG88 104 78 TWD 19 B03 27.33 Freespan Wear
SG88 104 78 TWD 17 B03 27.66 Freespan Wear
SG88 104 78 TWD 15 B03 28.01 Freespan Wear
SG88 104 78 TWOD 0 B03 28.17 Freespan Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWD 0 B02 9.33 Freespan Wear
SG88 104 78 TWD 16 B02 9.35 Freespan Wear
SG88 104 78 TWD 18 B02 9.68 Freespan Wear
SG88 104 78 TWD 21 B02 10.01 Freespan Wear
SG88 104 78 TWD 26 B02 10.36 Freespan Wear
SG88 104 78 TWD 28 B02 10.69 Freespan Wear
SG88 104 78 TWD 31 B02 11.01 Freespan Wear
SG88 104 78 TWD 34 B02 11.34 Freespan Wear
SG88 104 78 TWD 36 B02 11.67 Freespan Wear
SG88 104 78 TWD 39 B02 11.99 Freespan Wear
SG88 104 78 TWD 41 B02 12.35 Freespan Wear
SG88 104 78 TWD 46 B02 12.67 Freespan Wear
SG88 104 78 TWD 49 B02 13 Freespan Wear
SG88 104 78 TWD 52 B02 13.33 Freespan Wear
SG88 104 78 TWD 54 B02 13.68 Freespan Wear
SG88 104 78 TWD 58 B02 14.01 Freespan Wear
SG88 104 78 TWD 59 B02 14.33 Freespan Wear
SG88 104 78 TWD 62 B02 14.66 Freespan Wear
SG88 104 78 TWD 64 B02 15.01 Freespan Wear
SG88 104 78 TWD 67 B02 15.34 Freespan Wear
SG88 104 78 TWD 67 B02 15.67 Freespan Wear
SG88 104 78 TWD 73 B02 16.02 Freespan Wear
SG88 104 78 TWD 70 B02 16.37 Freespan Wear
SG88 104 78 TWD 76 B02 16.67 Freespan Wear
SG88 104 78 TWD 80 B02 17 Freespan Wear
SG88 104 78 TWD 84 B02 17.35 Freespan Wear
SG88 104 78 TWD 84 B02 17.38 Freespan Wear
SG88 104 78 TWD 84 B02 17.41 Freespan Wear
SG88 104 78 TWD 84 B02 17.43 Freespan Wear
SG88 104 78 TWD 86 B02 17.46 Freespan Wear
SG88 104 78 TWD 86 B02 17.49 Freespan Wear
SG88 104 78 TWD 86 B02 17.52 Freespan Wear
SG88 104 78 TWD 86 B02 17.54 Freespan Wear
SG88 104 78 TWD 85 B02 17.57 Freespan Wear
SG88 104 78 TWD 87 B02 17.6 Freespan Wear
SG88 104 78 TWD 86 B02 17.63 Freespan Wear
SG88 104 78 TWD 87 B02 17.65 Freespan Wear
SG88 104 78 TWD 86 B02 17.68 Freespan Wear
SG88 104 78 TWD 87 B02 17.71 Freespan Wear
SG88 104 78 TWD 88 B02 17.73 Freespan Wear
SG88 104 78 TWD 86 B02 17.76 Freespan Wear
SG88 104 78 TWD 86 B02 17.79 Freespan Wear
SG88 104 78 TWD 87 B02 17.81 Freespan Wear
SG88 104 78 TWD 86 B02 17.84 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWD 87 B02 17.87 Freespan Wear
SG88 104 78 TWD 87 B02 17.9 Freespan Wear

SG88 104 78 TWD 86 B02 17.92 Freespan Wear

SG88 104 78 TWD 87 B02 17.95 Freespan Wear

SG88 104 78 TWD 88 B02 17.98 Freespan Wear

SG88 104 78 TWD 88 B02 18.01 Freespan Wear

SG88 104 78 TWD 88 B02 18.03 Freespan Wear

SG88 104 78 TWD 89 B02 18.06 Freespan Wear
SG88 104 78 TWD 90 B02 18.09 Freespan Wear

SG88 104 78 TWD 89 B02 18.11 Freespan Wear

SG88 104 78 TWD 88 B02 18.14 Freespan Wear

SG88 104 78 TWD 88 B02 18.17 Freespan Wear

SG88 104 78 TWD 92 B02 18.2 Freespan Wear

SG88 104 78 TWD 91 B02 18.22 Freespan Wear

SG88 104 78 TWD 91 B02 18.25 Freespan Wear

SG88 104 78 TWD 93 B02 18.28 Freespan Wear

SG88 104 78 TWD 95 B02 18.3 Freespan Wear

SG88 104 78 TWD 95 B02 18.33 Freespan Wear

SG8B 104 78 TWD 95 B02 18.36 Freespan Wear

SG88 104 78 TWD 96 B02 18.39 Freespan Wear

SG88 104 78 TWD 96 B02 18.41 Freespan Wear

SG88 104 78 TWD 95 B02 18.44 Freespan Wear

SG88 104 78 TWD 94 B02 18.47 Freespan Wear
SG88 104 78 TWD , 94 B02 18.49 Freespan Wear

SG88 104 78 TWD 94 B02 18.52 Freespan Wear

SG88 104 78 TWD 92 B02 18.55 Freespan Wear

SG88 104 78 TWD 91 B02 18.58 Freespan Wear

SG88 104 78 TWD 93 B02 18.6 Freespan Wear

SG88 104 78 TWD 91 B02 18.63 Freespan Wear

SG88 104 78 TWD 90 B02 18.66 Freespan Wear

SG88 104 78 TWD 89 B02 18.69 Freespan Wear
SG88 104 78 TWD 86 B02 18.71 Freespan Wear

SG88 104 78 TWD 87 B02 18.74 Freespan Wear

SG88 104 78 TWD 86 B02 18.77 Freespan Wear

SG88 104 78 TWD 86 B02 18.79 Freespan Wear

SG88 104 78 TWD 87 B02 18.82 Freespan Wear

SG88 104 78 TWD 86 B02 18.85 Freespan Wear

SG88 104 78 TWD 88 B02 18.88 Freespan Wear

SG88 104 78 TWD 88 B02 18.9 Freespan Wear

SG88 104 78 TWD 91 B02 18.93 Freespan Wear

SG88 104 78 TWD 95 B02 18.96 Freespan Wear

SG88 104 78 TWD 92 B02 18.98 Freespan Wear

SG88 104 78 TWD 92 B02 19.01 Freespan Wear

SG88 104 78 TWD 93 B02 19.04 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWO 95 B02 19.05 Freespan Wear
SG88 104 78 TWD 100 B02 19.09 Freespan Wear
SG88 104 78 TWID 99 B02 19.12 Freespan Wear

SG88 104 78 TWD 100 B02 19.15 Freespan Wear
SG88 104 78 TWD 99 B02 19.17 Freespan Wear
SG88 104 78 TWD 98 B02 19.2 Freespan Wear

SG88 104 78 TWD 100 B02 19.23 Freespan Wear

SG88 104 78 TWD 100 B02 19.25 Freespan Wear

SG88 104 78 TWD 100 B02 19.28 Freespan Wear

SG88 104 78 TWD 100 B02 19.31 Freespan Wear
SG88 104 78 TWD 100 B02 19.36 Freespan Wear

SG88 104 78 TWOD 97 B02 19.39 Freespan Wear

SG88 104 78 TWD 95 B02 19.42 Freespan Wear

SG88 104 78 TWD 94 B02 19.45 Freespan Wear
SG88 104 78 TWD 96 B02 19.47 Freespan Wear

SG88 104 78 TWD 96 B02 19.5 Freespan Wear
SG881 104 78 TWD 92 B02 19.53 Freespan Wear
SG88 104 78 TWD 92 B02 19.55 Freespan Wear

SG88 104 78 TWD 91 B02 19.58 Freespan Wear

SG88 104 78 TWD 88 B02 19.61 Freespan Wear

SG88 104 78 TWD 86 B02 19.64 Freespan Wear

SG88 104 78 TWD 87 B02 19.66 Freespan Wear
SG88 104 78 TWD 87 B02 19.69 Freespan Wear

SG88 104 78 TWD 87 B02 19.72 Freespan Wear

SG88 104 78 TWD 85 B02 19.75 Freespan Wear

SG88 104 78 TWOD 87 B02 19.77 Freespan Wear

SG88 104 78 TWD 86 B02 19.8 Freespan Wear
SG88 104 78 TWD 86 B02 19.83 Freespan Wear
SG88 104 78 TWD 88 B02 19.85 Freespan Wear
SG88 104 78 TWD 91 B02 19.88 Freespan Wear

SG88 104 78 TWD 94 B02 19.91 Freespan Wear
SG88 104 78 TWD 95 B02 19.94 Freespan Wear

SG88 104 78 TWD 96 B02 19.96 Freespan Wear

SG88 104 78 TWD 96 B02 19.99 Freespan Wear
SG88 104 78 TWD 95 B02 20.02 Freespan Wear

SG88 104 78 TWD 96 B02 20.04 Freespan Wear

SG88 104 78 TWD 97 B02 20.07 Freespan Wear

SG88 " 104 78 TWD 91 B02 20.1 Freespan Wear
SG88 104 78 TWD 93 B02 20.13 Freespan Wear

SG88 104 78 TWD 93 B02 20.15 Freespan Wear

SG88 104 78 1TWOD 89 B02 20.18 Freespan Wear

SG88 104 78 TWD 89 B02 20.21 Freespan Wear
SG88 104 78 TWD 91 B02 20.24 Freespan Wear

SG88 104 78 TWD 91 B02 20.26 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWD 87 B02 20.29 Freespan Wear

SG88 104 78 TWD 89 B02 20.32 Freespan Wear

SG88 104 78 TWD 89 B02 20.34 Freespan Wear

SG88 104 78 TWD 85 B02 20.37 Freespan Wear

SG88 104 78 TWD 83 B02 20.4 Freespan Wear

SG88 104 78 TWD 85 B02 20.43 Freespan Wear

SG88 104 78 TWD 85 B02 20.45 Freespan Wear
SG88 104 78 TWD 85 B02 20.48 Freespan Wear

SG88 104 78 TWD 85 B02 20.51 Freespan Wear

SG88 104 78 TWD 85 B02 20.53 Freespan Wear

SG88 104 78 TWOD 85 B02 20.56 Freespan Wear

SG88 104 78 TWD 84 B02 20.59 Freespan Wear

SG88 104 78 TWD 85 B02 20.62 Freespan Wear

SG88 104 78 TWD 85 B02 20.64 Freespan Wear

SG88 104 78 TWD 86 B02 20.67 Freespan Wear

SG88 104 78 TWO 87 B02 20.7 Freespan Wear

SG88 104 78 TWD 87 B02 20.72 Freespan Wear

SG88 104 78 TWD 87 B02 20.75 Freespan Wear

SG88 104 78 TWD 87 B02 20.78 Freespan Wear

SG88 104 78 TWD 85 B02 20.81 Freespan Wear

SG88 104 78 TWD 87 B02 20.83 Freespan Wear

SG88 104 78 TWD 86 B02 20.86 Freespan Wear
SG88 104 78 TWD 84 B02 20.89 Freespan Wear

SG88 104 78 TWD 83 B02 20.91 Freespan Wear

SG88 104 78 TWD 84 B02 20.94 Freespan Wear
SG88 104 78 TWD 85 B02 20.97 Freespan Wear

SG88 104 78 TWD 84 B02 21 Freespan Wear
SG88 104 78 TWD 84 B02 21.02 Freespan Wear
SG88 104 78 TWD 85 B02 21.05 Freespan Wear

SG88 104 78 TWD 81 B02 21.08 Freespan Wear

SG88 104 78 TWOD 82 B02 21.1 Freespan Wear

SG88 104 78 TWD 83 B02 21.13 Freespan Wear

SG88 104 78 TWD 83 B02 21.16 Freespan Wear

SG88 104 78 TWD 82 B02 21.19 Freespan Wear

SG88 104 78 TWD 83 B02 21.21 Freespan Wear

SG88 104 78 TWD 81 B02 21.24 Freespan Wear
SG88 104 78 TWD 81 B02 21.27 Freespan Wear

SG88 104 78 TWD 82 B02 2113 Freespan Wear

SG88 104 78 TWD 81 B02 21.32 Freespan Wear

SG88 104 78 TWD 77 B02 21.65 Freespan Wear
SG88 104 78 TWD 75 B02 22 Freespan Wear
SG88 104 78 TWD 74 B02 22.33 Freespan Wear

SG88 104 78 TWD 67 B02 22.66 Freespan Wear

SG88 104 78 TWD 66 B02 23.01 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 104 78 TWD 66 B02 23.33 Freespan Wear

SG88 104 78 TWD 62 B02 23.66 Freespan Wear

SG88 104 78 TWD 60 B02 24.01 Freespan Wear

SG88 104 78 TWD 56 B02 24.34 Freespan Wear

SG88 104 78 TWD 54 B02 24.67 Freespan Wear

SG88 104 78 TWD 52 B02 24.99 Freespan Wear

SG88 104 78 TWD 49 B02 25.34 Freespan Wear
SG88 104 78 TWD 47 B02 25.67 Freespan Wear
SG88 104 78 TWD 44 B02 26 Freespan Wear
SG88 104 78 TWD 40 B02 26.35 Freespan Wear

SG88 104 78 TWD 40 B02 26.68 Freespan Wear

SG88 104 78 TWD 37 B02 27 Freespan Wear
SG88 104 78 TWD 35 B02 27.33 Freespan Wear

SG88 104 78 TWD 33 B02 27.66 Freespan Wear
SG88 104 78 TWD 30 B02 28.01 Freespan Wear

SG88 104 78 TWD 27 B02 28.34 Freespan Wear

SG88 104 78 TWD 26 B02 28.69 Freespan Wear

SG88 104 78 TWD 24 B02 29.02 Freespan Wear
SG88 104 78 TWD' 20 B02 29.34 Freespan Wear

SG88 104 78 TWD 19 B02 29.67 Freespan Wear

SG88 104 78 TWD 16 B02 30.02 Freespan Wear
SG88 104 78 TWD 0 B02 30.32 Freespan Wear
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bONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

ýG Row Col Ind %TW Elev Inchl Category

F. SG88 106 78 TWD 0 07H 0.73 TSP Wear
SG88 106 78 TWD 12 07H 0.7 TSP Wear

SG88 106 78 TWD 23 07H 0.68 TSP Wear'

SG88 106 78 TWD 32 07H 0.64 TSP Wear

SG88 106 78 TWD 37 07H 0.62 TSP Wear

SG88 106 78 TWD 39 07H 0.59 TSP Wear

SG88 106 78 TWD 45 07H 0.55 TSP Wear
SG88 106 78 TWD 48 07H 0.52 TSP Wear
SG88 106 78 TWD 52 07H 0.5 TSP Wear

SG88 106 78 TWD 54 07H 0.47 TSP Wear
SG88 106 78 TWD 54 07H 0.44 TSP Wear

SG88 106 78 TWD 56 07H 0.41 TSP Wear

SG88 106 78 TWD 56 07H 0.38 TSP Wear
SG88 106 78 TWD 57 07H 0.35 TSP Wear

SG88 106 78 TWD 57 07H 0.32 TSP Wear
SG88 106 78 TWD 57 07H 0.29 TSP Wear
SG88 106 78 TWD 58 07H 0.26 TSP Wear

SG88 106 78 TWD 58 07H 0.23 TSP Wear

SG88 106 78 TWD 59 07H 0.2 TSP Wear

SG88 106 78 TWD 58 07H 0.17 TSP Wear

SG88 106 78 TWD 60 07H 0.14 TSP Wear

SG88 106 78 TWD 60 07H 0.11 TSP Wear
SG88 106 78 TWD 61 07H 0.08 TSP Wear

SG88 106 78 TWD 61 07H 0.05 TSP Wear

SG88 106 78 TWD 61 07H 0.02 TSP Wear
SG88 106 78 TWD 63 07H -0.01 TSP Wear

SG88 106 78 TWD 63 07H -0.04 TSP Wear

SG88 106 78 TWD 64 07H -0.07 TSP Wear
SG88 106 78 TWD 64 07H -0.1 TSP Wear

SG88 106 78 TWD 65 07H -0.13 TSP Wear

SG88 106 78 TWD 65 07H -0.16 TSP Wear

SG88 106 78 TWD 64 07H -0.19 TSP Wear
SG88 106 78 TWD 63 07H -0.22 TSP Wear

SG88 106 78 TWD 61 07H -0.25 TSP Wear

SG88 106 78 TWD 60 07H -0.28 TSP Wear
SG88 106 78 TWD 60 07H -0.31 TSP Wear
SG88 106 78 TWD 60 07H -0.34 TSP Wear

SG88 106 78 TWD 60 07H -0.37 TSP Wear

SG88 106 78 TWD 61 07H -0.4 TSP Wear
SG88 106 78 TWD 61 07H -0.43 TSP Wear

SG88 106 78 TWOD 62 07H -0.46 TSP Wear
SG88 106 78 TWD 64 07H -0.49 TSP Wear

SG88 106 78 TWD 66 07H -0.52 TSP Wear

SG88 106 78 TWD 68 07H -0.55 TSP Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 106 78 TWD 70 07H -0.58 TSP Wear

SG88 106 78 TWD 72 07H -0.61 TSP Wear
SG88 106 78 TWD 74 07H -0.64 TSP Wear
SG88 106 78 TWD 75 07H -0.67 TSP Wear

SG88 106 78 TWD 73 07H -0.7 TSP Wear
SG88 106 78 TWD 72 07H -0.73 TSP Wear
SG88 106 78 TWD 68 07H -0.76 TSP Wear
SG88 106 78 TWD 65 07H -0.79 TSP Wear

SG88 106 78 TWID 61 07H -0.82 TSP Wear
SG88 106 78 TWD 57 07H -0.85 TSP Wear
SG88 106 78 TWD 53 07H -0.88 TSP Wear

SG88 106 78 TWD 49 07H -0.91 TSP Wear
SG88 106 78 TWD 40 07H -0.94 TSP Wear

SG88 106 78 TWD 32 07H -0.97 TSP Wear
SG88 106 .78 TWD 20 07H -1 TSP Wear
SG88 106 78 TWD 10 07H -1.03 TSP Wear

SG88 106 78 TWD 0 07H -1.06 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 106 78 TWD 0 B03 1.41 Freespan Wear
SG88 106 78 TWD 14 B03 1.8 Freespan Wear
SG88 106 78 TWD 15 B03 2.07 Freespan Wear
SG88 106 78 TWD 15 B03 2.37 Freespan Wear
SG88 106 78 TWD 16 B03 2.81 Freespan Wear
SG88 106 78 TWD 16 B03 3.05 Freespan Wear
SG88 106 78 TWOD 17 B03 3.32 Freespan Wear
SG88 106 78 TWD 18 B03 3.5 Freespan Wear
SG88 106 78 TWD 22 B03 4.97 Freespan Wear
SG88 106 78 TWD 24 B03 5.32 Freespan Wear
SG88 106 78 TWD 26 B03 5.71 Freespan Wear
SG88 106 78 TWD 27 B03 5.95 Freespan Wear
SG88 106 78 TWD 29 B03 6.43 Freespan Wear
SG88 106 78 TWID 31 B03 6.7 Freespan Wear
SG88 106 78 TWD 32 B03 7.03 Freespan Wear
SG88 106 78 TWD 36 B03 7.39 Freespan Wear
SG88 106 78 TWD 36 B03 7.63 Freespan Wear
SG88 106 78 TWD 39 B03 7.99 Freespan Wear
SG88 106 78 TWD 41 B03 8.38 Freespan Wear
SG881 106 78 TWD 43 B03 8.73 Freespan Wear
SG88 106 78 TWD 46 B03 9.06 Freespan Wear
SG88 106 78 TWD 47 B03 9.33 Freespan Wear
SG88 106 78 TWOD 49 B03 9.75 Freespan Wear
SG88 106 78 TWOD 55 B03 10.05 Freespan Wear
SG88 106 78 TWD 57 B03 10.41 Freespan Wear
SG88 106 78 TWD 57 B03 10.74 Freespan Wear
SG88 106 78 TWD 60 B03 11.04 Freespan Wear
SG88 106 78 TWD 65 B03 11.37 Freespan Wear
SG88 106 78 TWD 66 B03 11.78 Freespan Wear
SG88 106 78 TWD 68 B03 12.05 Freespan Wear
SG88 106 78 TWD 70 B03 12.44 Freespan Wear
SG88 106 78 TWD 74 B03 12.77 Freespan Wear
SG88 106 78 TWD 73 B03 13.01 Freespan Wear
SG88 106 78 TWOD 77 B03 13.3 Freespan Wear
SG88 106 78 TWD 78 B03 13.63 Freespan Wear
SG88 106 78 TWD 81 B03 13.87 Freespan Wear
SG88 106 78 TWD 82 B03 14.14 Freespan Wear
SG88 106 78 TWD 82 B03 14.53 Freespan Wear
SG88 106 78 TWD 89 B03 14.83 Freespan Wear
SG88 106 78 TWID 90 B03 15.16 Freespan Wear
SG88 106 78 TWID 89 B03 15.19 Freespan Wear
SG88 106 78 TWD 89 B03 15.22 Freespan Wear
SG88 106 78 TWD 90 B03 15.25 Freespan Wear
SG88 106 78 TWD 90 B03 15.28 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 106 78 TWD 91 B03 15.31 Freespan Wear
SG88 106 78 TWD 93 B03 15.34 Freespan Wear
SG88 106 78 TWD 94 B03 15.37 Freespan Wear
SG88 106 78 TWD 93 B03 15.4 Freespan Wear
SG88 106 78 TWD 93 B03 15.43 Freespan Wear
SG88 106 78 TWD 93 B03 15.46 Freespan Wear
SG88 106 78 TWD 94 B03 15.49 Freespan Wear
SG88 106 78 TWD 94 B03 15.52 Freespan Wear
SG88 106 78 TWD 93 B03 15.55 Freespan Wear
SG88 106 78 TWOD 93 B03 15.58 - Freespan Wear
SG88 106 78 TWD 93 B03 15.61 Freespan Wear
SG88 106 78 TWD 92 B03 15.64 Freespan Wear
SG88 106 78 TWD 96 B03 15.67 Freespan Wear
SG88 106 78 TWD 95 B03 15.7 Freespan Wear
SG88 106 78 TWOD 97 B03 15.73 Freespan Wear
SG88 106 78 TWD 94 B03 15.76 Freespan Wear
SG88 106 78 TWD 92 B03 15.79 Freespan Wear
SG88 106 78 TWD 92 B03 15.82 Freespan Wear
SG88 106 78 TWD 91 B03 15.85 Freespan Wear
SG88 106 78 TWD 91 B03 15.88 Freespan Wear
SG88 106 78 TWD 90 B03 15.91 Freespan Wear
SG88 106 78 TWD 88 B03 15.94 Freespan Wear
SG88 106 78 TWD 87 B03 15.97 Freespan Wear
SG88 106 78 TWD 87 B03 16 Freespan Wear
SG88 106 78 TWD 85 B03 16.03 Freespan Wear
SG88 106 78 TWD 86 B03 16.06 Freespan Wear
SG88 106 78 TWD 85 B03 16.09 Freespan Wear
SG88 106 78 TWD 87 B03 16.12 Freespan Wear
SG88 106 78 TWD 86 B03 16.15 Freespan Wear
SG88 106 78 TWD 85 B03 16.17 Freespan Wear
SG88 106 78 TWD 85 B03 16.21 Freespan Wear
SG88 106 78 TWD 83 B03 16.23 Freespan Wear
SG88 106 78 TWD 83 B03 16.26 Freespan Wear
SG88 106 78 TWD 83 B03 16.3 Freespan Wear
SG88 106 78 TWD 86 B03 16.33 Freespan Wear
SG88 106 78 TWD 86 B03 16.36 Freespan Wear
SG88 106 78 TWOD 86 B03 16.38 Freespan Wear
SG88 106 78 TWD 85 B03 16.42 Freespan Wear
SG88 106 78 TWID 87 B03 16.45 Freespan Wear
SG88 106 78 TWD 86 B03 16.48 Freespan Wear
SG88 106 78 TWD 87 B03 16.5 Freespan Wear
SG88 106 78 TWD 89 B03 16.53 Freespan Wear
SG88 106 78 TWD 90 B03 16.56 Freespan Wear
SG88 106 -78 TWD 90 B03 16.6 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Categorv
SG88 106 78 TWO B9 B03 16.62 Freespan Wear
SG88 106 78 TWD 88 B03 16.65 Freespan Wear
SG88 106 78 TWD 88 B03 16.65 Freespan Wear
SG88 106 78 TWD 89 B03 16.68 Freespan Wear
SG88 106 78 TWD 89 B03 16.72 Freespan Wear
SG88 106 78 TWD 90 B03 16.74 Freespan Wear
SG88 106 78 TWD 91 B03 16.77 Freespan Wear
SG88 106 78 TWD 91 B03 16.8 Freespan Wear
SG88 106 78 TWD 90 B03 16.83 Freespan Wear
SG88 106 78 TWD 94 B03 16.86 Freespan Wear
SG88 106 78 TWOD 94 B03 16.89 Freespan Wear
SG88 106 78 TWD 92 B03 16.92 Freespan Wear
SG88 106 78 TWD 94 B03 16.95 Freespan Wear
SG88 106 78 TWD 96 B03 16.98 Freespan Wear
SG88 106 78 TWD 100 B03 17.01 Freespan Wear
SG88 106 78 TWD 100 B03 17.04 Freespan Wear
SG88 106 78 TWD 100 B03 17.07 Freespan Wear
SG88 106 78 TWD 100 B03 17.1 Freespan Wear
SG88 106 78 TWD 100 B03 17.13 Freespan Wear
SG88 106 78 TWD 100 B03 17.16 Freespan Wear
SG88 106 78 TWD 100 B03 17.2 Freespan Wear
SG88 106 78 TWD 100 B03 17.23 Freespan Wear
SG88 106 78 TWD 100 B03 17.25 Freespan Wear
SG88 106 78 TWD 100 B03 17.29 Freespan Wear
SG88 106 78 TWD 100 B03 17.31 Freespan Wear
SG88 106 78 TWD 100 B03 17.34 Freespan Wear
SG88 106 78 TWD 100 B03 17.37 Freespan Wear
SG88 106 78 TWD 100 B03 17.4 Freespan Wear
SG88 106 78 TWD 100 B03 17.43 Freespan Wear
SG88 106 78 TWD 97 B03 17.46 Freespan Wear
SG88 106 78 TWD 93 B03 17.49 Freespan Wear
SG88 106 78 TWD 95 B03 17.52 Freespan Wear
SG88 106 78 TWD 92 B03 17.55 Freespan Wear
SG88 106 78 TWD 93 B03 17.58 Freespan Wear
SG88 106 78 TWD 94 B03 17.61 Freespan Wear
SG88 106 78 TWD 94 B03 17.64 Freespan Wear
SG88 106 78 TWD 95 B03 17.67 Freespan Wear
SG88 106 78 TWD 94 B03 17.7 Freespan Wear
SG88 106 78 TWD 92 B03 17.73 Freespan Wear
SG88 106 78 TWD 91 B03 17.76 Freespan Wear
SG88 106 78 TWD 91 B03 17.79 Freespan Wear
SG88 106 78 TWD 89 B03 17.82 Freespan Wear
SG88 106 78 TWD 91 B03 17.85 Freespan Wear
SG88 106 78 TWD 91 B03 17.88 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Cateqorv
SG88 106 78 TWD 89 B03 17.91 Freespan Wear
SG88 106 78 TWD 84 B03 17.94 Freespan Wear
SG88 106 78 TWD 85 B03 17.97 Freespan Wear
SG88 106 78 TWD 85 B03 18 Freespan Wear
SG88 106 78 TWD 87 B03 18.03 Freespan Wear

SG88 106 78 TWD 85 B03 18.06 Freespan Wear
SG88 106 78 TWD 83 B03 18.09 Freespan Wear
SG88 106 78 TWD 83 B03 18.12 Freespan Wear
SG88 106 78 TWD 82 B03 18.15 Freespan Wear
SG88 106 78 TWD 81 B03 18.18 Freespan Wear
SG88 106 78 TWD 82 B03 18.21 Freespan Wear

SG88 106 78 TWD 82 B03 18.24 Freespan Wear
SG88 106 78 TWD 84 B03 18.27 Freespan Wear
SG88 106 78 TWO 85 B03 18.3 Freespan Wear
SG88 106 78 TWD 84 B03 18.33 Freespan Wear
SG88 106 78 TWD 84 B03 18.36 Freespan Wear
SG88 106 78 TWD 85 B03 18.39 Freespan Wear

SG88 106 78 TWD 86 B03 18.42 Freespan Wear
SG88 106 78 TWD 88 B03 18.45 Freespan Wear

SG88 106 78 TWD 89 B03 18.48 Freespan Wear
SG88 106 78 TWD 90 B03 18.51 Freespan Wear
SG88 106 78 TWD 91 B03 18.54 Freespan Wear

SG88 106 78 TWD 89 B03 18.57 Freespan Wear
SG88 106 78 TWD 90 B03 18.6 Freespan Wear

SG88 106 78 TWD 89 B03 18.63 Freespan Wear
SG88 106 78 TWD 89 B03 18.66 Freespan Wear
SG8B 106 78 TWOD 87 B03 18.69 Freespan Wear
SG88 106 78 TWD 88 B03 18.72 Freespan Wear
SG88 106 78 TWD 87 B03 18.75 Freespan Wear
SG88 106 78 TWD 87 B03 18.78 Freespan Wear
SG88 106 78 TWD 88 B03 18.81 Freespan Wear

SG88 106 78 TWD 89 B03 18.84 Freespan Wear
SG88 106 78 TWD 88 B03 18.87 Freespan Wear

SG88 106 78 TWD 88 B03 18.9 Freespan Wear
SG88 106 78 TWD 87 B03 18.93 Freespan Wear
SG88 106 78 TWD 85 B03 18.96 Freespan Wear
SG88 106 78 TWD 86 B03 18.99 Freespan Wear

SG88 106 78 TWD 86 B03 19.02 Freespan Wear
SG88 106 78 TWD 88 B03 19.05 Freespan Wear
SG88 106 78 TWD 85 B03 19.08 Freespan Wear

SG88 106 78 TWD 85 B03 19.08 Freespan Wear

SG88 106 78 TWD 85 B03 19.11 Freespan Wear
SG88 106 78 TWD 83 B03 19.14 Freespan Wear
SG88 106 78 TWD 85 B03 19.17 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 106 78 TWID 85 B03 19.23 Freespan Wear
SG88 106 78 TWD 80 B03 19.59 Freespan Wear
SG88 106 78 TWD 80 B03 19.8 Freespan Wear
SG88 106 78 TWD 78 B03 20.19 Freespan Wear
SG88 106 78 TWD 76 B03 20.4 Freespan Wear
SG88 106 78 TWD 72 B03 20.88 Freespan Wear
SG88 106 78 TWD 70 B03 21.21 Freespan Wear
SG88 106 78 TWD 69 B03 21.56 Freespan Wear
SG88 106 78 TWD 68 B03 21.68 Freespan Wear
SG88 106 78 TWD 67 B03 22.07 Freespan Wear
SG88 106 78 TWD 64 B03 22.46 Freespan Wear
SG88 106 78 TWID 62 B03 22.79 Freespan Wear
SG88 106 78 TWD 60 B03 23.36 Freespan Wear
SG88 106 78 TWOD 59 B03 23.66 Freespan Wear
SG88 106 78 TWD 56 B03 23.9 Freespan Wear
SG88 106 78 TWD 55 B03 24.32 Freespan Wear
SG88 106 78 TWD 50 B03 24.68 Freespan Wear
SG88 106 78 TWD 50 B03 24.92 Freespan Wear
SG88 106 78 TWID 48 B03 25.28 Freespan Wear
SG88 106 78 TWD 45 B03 25.76 Freespan Wear
SG88 106 78 TWD 41 B03 26.24 Freespan Wear
SG88 106 78 TWD 39 B03 26.6 Freespan Wear
SG88 106 78 TWD 37 B03 26.87 Freespan Wear
SG88 106 78 TWD 34 B03 27.22 Freespan Wear
SG88 106 78 TWD 31 B03 27.56 Freespan Wear
SG88 106 78 TWD 29 B03 27.85 Freespan Wear
SG88 106 78 TWD 26 B03 28.18 Freespan Wear
SG88 106 78 TWD 25 B03 28.42 Freespan Wear
SG88 106 78 TWOD 23 B03 28.66 Freespan Wear
SG88 106 78 TWD 21 B03 28.99 Freespan Wear
SG88 106 78 TWD 19 B03 29.29 Freespan Wear
SG88 106 78 TWD 17 B03 29.59 Freespan Wear
SG88 106 78 TWD 15 B03 29.92 Freespan Wear
SG88 106 78 TWD 0 B03 29.98 Freespan Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 107 77 TWD 0 B02 8.12 Freespan Wear
SG88 107 77 TWD 16 B02 8.58 Freespan Wear
SG88 107 77 TWD 13 B02 8.92 Freespan Wear
SG88 107 77 TWD 21 B02 9.17 Freespan Wear
SG88 107 77 TWD 21 B02 9.35 Freespan Wear
SG88 107 77 TWD 23 B02 9.5 Freespan Wear
SG88 107 77 TWD 23 B02 9.74 Freespan Wear
SG88 107 77 TWD 23 B02 9.86 Freespan Wear
SG88 107 77 TWD 26 B02 10.09 Freespan Wear
SG88 107 77 TWOD 26 B02 10.31 Freespan Wear
SG88 107 77 TWD 27 B02 10.54 Freespan Wear
SG88 107 77 TWD 28 B02 10.82 Freespan Wear
SG88 107 77 TWD 30 B02 11 Freespan Wear
SG88 107 77 TWD 31 B02 11.18 Freespan Wear
SG88 107 77 TWD 32 B02 11.47 Freespan Wear
SG88 107 77 TWD 33 B02 11.71 Freespan Wear
SG88 107 77 TWD 34 B02 11.92 Freespan Wear
SG88 107 77 TWD 36 B02 12.19 Freespan Wear
SG88 107 77 TWD 37 B02 12.4 Freespan Wear
SG88 107 77 TWD 38 B02 12.61 Freespan Wear
SG88 107 77 TWD 39 B02 12.85 Freespan Wear
SG88 107 77 TWD 41 B02 13.12 Freespan Wear
SG88 107 77 TWD 42 B02 13.33 Freespan Wear
SG88 107 77 TWD 44 B02 13.57 Freespan Wear
SG88 107 77 TWD 43 B02 13.75 Freespan Wear
SG88 107 77 TWD 45 B02 14.01 Freespan Wear
SG88 107 77 TWD 48 B02 14.46 Freespan Wear
SG88 107 77 TWD 49 B02 14.64 Freespan Wear
SG88 107 77 TWD 49 B02 14.88 Freespan Wear
SG88 107 77 TWD 51 B02 15.15 Freespan Wear
SG88 107 77 TWD 52 B02 15.33 Freespan Wear
SG88 107 77 TWD 53 B02 15.63 Freespan Wear
SG88 107 77 TWD 55 B02 15.84 Freespan Wear
SG88 107 77 TWD 56 B02 16.04 Freespan Wear
SG88 107 77 TWD 56 B02 16.26 Freespan Wear
SG88 107 77 TWD 56 B02 16.47 Freespan Wear
SG88 107 77 TWD 58 B02 16.68 Freespan Wear
SG88 107 77 TWD 61 B02 16.98 Freespan Wear
SG88 107 77 TWD 61 B02 17.15 Freespan Wear
SG88 107 77 TWD 60 B02 17.43 Freespan Wear
SG88 107 77 TWD 63 B02 17.75 Freespan Wear
SG88 107 77 TWD 65 B02 17.9 Freespan Wear
SG88 107 77 TWD 65 B02 18.14 Freespan Wear
SG88 107 77 TWD 68 B02 18.47 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 107 77 TWD 69 B02 18.77 Freespan Wear
SG88 107 77 TWD 67 B02 19.04 Freespan Wear
SG88 107 77 TWD 69 B02 19.25 Freespan Wear

SG88 107 77 TWD 71 B02 19.55 Freespan Wear
SG88 107 77 TWD 73 B02 19.79 Freespan Wear

SG88 107 77 TWD 74 B02 20.03 Freespan Wear
SG88 107 77 TWD 73 B02 20.3 Freespan Wear
SG88 107 77 TWD 76 B02 20.45 Freespan Wear
SG88 107 77 TWD 73 B02 20.69 Freespan Wear
SG88 107 77 TWD 75 B02 20.96 Freespan Wear

SG88 107 77 TWD 76 B02 21.2 Freespan Wear
SG88 107 77 TWD 77 B02 21.44 Freespan Wear
SG88 107 77 TWD 78 B02 21.74 Freespan Wear
SG88 107 77 TWID 77 B02 21.92 Freespan Wear

SG88 107 77 TWD 79 B02 22.19 Freespan Wear
SG88 107 77 TWID 78 B02 22.34 Freespan Wear
SG88 107 77 TWD 79 B02 22.37 Freespan Wear

SG88 107 77 TWD 77 B02 22.4 Freespan Wear
SG88 107 77 TWD 79 B02 22.43 Freespan Wear
SG88 107 77 TWD 79 B02 22.46 Freespan Wear
SG88 107 77 TWD 79 B02 22.49 Freespan Wear

SG88 107 77 TWOD 81 B02 22.52 Freespan Wear
SG88 107 77 TWD 79 B02 22.55 Freespan Wear
SG881 107 77 TWD 80 B02 22.58 Freespan Wear

SG88 107 77 TWD 78 B02 22.61 Freespan Wear
SG88 107 77 TWD 79 B02 22.64 Freespan Wear
SG88 107 77 TWD 77 B02 22.67 Freespan Wear

SG88 107 77 TWD 79 B02 22.7 Freespan Wear
SG88 107 77 TWD 80 B02 22.73 Freespan Wear
SG88 107 77 TWID 79 B02 22.76 Freespan Wear
SG88 107 77 TWD 80 B02 22.79 Freespan Wear
SG88 107 77 TWD 81 B02 22.82 Freespan Wear
SG88 107 77 TWD 79 B02 22.85 Freespan Wear

SG88 107 77 TWD 81 B02 22.88 Freespan Wear
SG88 107 77 TWD 79 B02 22.91 Freespan Wear

SG88 107 77 TWD 79 B02 22.94 Freespan Wear
SG88 107 77 TWD 80 B02 22.97 Freespan Wear
SG88 107 77 TWD 79 B02 23 Freespan Wear

SG88 107 77 TWD 81 B02 23.03 Freespan Wear
SG88 107 77 TWD 80 B02 23.06 Freespan Wear
SG88 107 77 TWD 79 B02 23.09 Freespan Wear

SG88 107 77 TWD 78 B02 23.12 Freespan Wear
SG88 107 77 TWD 76 B02 23.15 Freespan Wear
SG88 107 77 TWD 78 B02 23.18 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 107 77 TWD 80 B02 23.21 Freespan Wear

SG88 107 77 TWD 80 B02 23.24 Freespan Wear

SG88 107 77 TWD 78 B02 23.27 Freespan Wear

SG88 107 77 TWD 77 B02 23.3 Freespan Wear

SG88 107 77 TWD 78 B02 23.33 Freespan Wear

SG88 107 77 TWD 80 B02 23.36 Freespan Wear

SG88 107 77 TWD 80 B02 23.39 Freespan Wear

SG88 107 77 TWD 80 B02 23.42 Freespan Wear

SG88 107 77 TWD 80 B02 23.45 Freespan Wear

SG88 107 77 TWD 81 B02 23.48 Freespan Wear

SG88 107 77 TWD 81 B02 23.51 Freespan Wear
SG88 107 77 TWD 82 B02 23.54 Freespan Wear

SG88 107 77 TWD 81 B02 23.57 Freespan Wear

SG88 107 77 TWD 81 B02 23.6 Freespan Wear
SG88 107 77 TWID 81 B02 23.63 Freespan Wear

SG88 107 77 TWD 81 B02 23.66 Freespan Wear

SG88 107 77 TWD 80 B02 23.69 Freespan Wear
SG88 107 77 TWD 82 B02 23.72 Freespan Wear

SG88 107 77 TWD 81 B02 23.75 Freespan Wear
SG88 107 77 TWD 80 B02 23.78 Freespan Wear

SG88 107 77 TWD 78 B02 23.81 Freespan Wear

SG88 107 77 TWD 78 B02 23.84 Freespan Wear

SG88 107 77 TWD 79 B02 23.87 Freespan Wear

SG88 107 77 TWD 79 B02 23.9 Freespan Wear

SG88 107 77 TWD 78 B02 23.93 Freespan Wear

SG88 107 77 TWD 77 B02 23.96 Freespan Wear

SG88 107 77 TWD 77 B02 23.99 Freespan Wear
SG88 107 77 TWD 77 B02 24.02 Freespan Wear

SG88 107 77 TWD 77 B02 24.05 Freespan Wear

SG88 107 77 TWD 79 B02 24.08 Freespan Wear

SG88 107 77 TWD 78 B02 24.11 Freespan Wear

SG88 107 77 TWD 78 B02 24.14 Freespan Wear

SG88 107 77 TWD 79 B02 24.17 Freespan Wear

SG88 107 77 TWD 78 B02 24.2 Freespan Wear

SG88 107 77 TWD 80 B02 24.23 Freespan Wear

SG88 107 77 TWOD 81 B02 24.26 Freespan Wear

SG88 107 77 TWD 81 B02 24.29 Freespan Wear

SG88 107 77 TWD 81 B02 24.32 Freespan Wear

SG88 107 77 TWD 81 B02 24.35 Freespan Wear
SG88 107 77 TWD 81 B02 24.38 Freespan Wear

SG88 107 77 TWD 82 B02 24.41 Freespan Wear

SG88 107 77 TWD 79 B02 24.44 Freespan Wear
SG88 107 77 TWD 76 B02 24.47 Freespan Wear

SG88 107 77 TWD 79 B02 24.5 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 107 77 TWD 80 B02 24.52 Freespan Wear

SG88 107 77 TWD 79 B02 24.55 Freespan Wear

SG88 107 77 TWD 80 B02 24.59 Freespan Wear

SG88 107 77 TWD 80 B02 24.61 Freespan Wear

SG88 107 77 1ITWD 79 B02 24.65 Freespan Wear

SG88 107 77 TWOD 80 B02 24.68 Freespan Wear
SG88 107 77 TWD 77 B02 24.71 Freespan Wear

SG88 107 77 TWD 80 B02 24.74 Freespan Wear

SG88 107 77 TWD 79 B02 24.77 Freespan Wear

SG88 107 77 TWD 77 B02 24.79 Freespan Wear

SG88 107 77 TWD 79 B02 24.82 Freespan Wear

SG88 107 77 TWD 80 B02 24.85 Freespan Wear

SG88 107 77 TWD 79 B02 24.88 Freespan Wear

SG88 107 77 TWD 76 B02 24.92 Freespan Wear

SG88 107 77 TWD 79 B02 24.95 Freespan Wear

SG88 107 77 TWD 77 B02 24.97 Freespan Wear

SG88 107 77 TWD 77 B02 25.01 Freespan Wear
SG88 107 77 TWD 79 B02 25.03 Freespan Wear

SG88 107 77 TWD 78 B02 25.06 Freespan Wear
SG88 107 77 TWD 78 B02 25.09 Freespan Wear

SG88 107 77 TWD 78 B02 25.13 Freespan Wear
SG88 107 77 TWD 77 B02 25.16 Freespan Wear

SG88 107 77 TWD 77 B02 25.19 Freespan Wear

SG88 107 77 TWD 79 B02 25.22 Freespan Wear

SG88 107 77 TWD 78 B02 25.25 Freespan Wear

SG88 107 77 TWD 79 B02 25.28 Freespan Wear

SG88 107 77 TWD 75 B02 25.31 Freespan Wear

SG88 107 77 TWD 77 B02 25.33 Freespan Wear
SG88 107 77 TWD 76 B02 25.37 Freespan Wear

SG88 107 77 TWD 75 B02 25.39 Freespan Wear

SG88 107 77 TWD 75 B02 25.43 Freespan Wear

SG88 107 77 TWD 76 B02 25.46 Freespan Wear

SG88 107 77 TWD 75 B02 25.49 Freespan Wear

SG88 107 77 TWD 77 B02 25.52 Freespan Wear

SG88 107 77 TWD 78 B02 25.55 Freespan Wear

SG88 107 77 TWD 76 B02 25.58 Freespan Wear

SG88 107 77 TWOD 78 B02 25.6 Freespan Wear

SG88 107 77 TWD 77 B02 25.63 Freespan Wear

SG88 107 77 TWD 77 B02 25.67 Freespan Wear

SG88 107 77 TWOD 76 B02 25.7 Freespan Wear

SG88 107 77 TWD 76 B02 25.73 Freespan Wear
SG88 107 77 TWD 76 B02 25.75 Freespan Wear

SG88 107 77 TWD 77 B02 25.79 Freespan Wear

SG88 107 77 TWD 75 B02 25.82 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
S088 107 77 TWD 77 B02 25.84 Freespan Wear
SG88 107 77 TWD 74 B02 25.87 Freespan Wear

SG88 107 77 TWD 77 B02 25.91 Freespan Wear

SG88 107 77 TWD 77 B02 25.94 Freespan Wear

SG88 107 77 TWD 76 B02 25.97 Freespan Wear

SG88 107 77 TWD 76 B02 26 Freespan Wear

SG88 107 77 TWD 75 B02 26.03 Freespan Wear
SG88 107 77 TWID 76 B02 26.06 Freespan Wear

SG88 107 77 TWD 76 B02 26.09 Freespan Wear
SG88 107 77 TWD 76 B02 26.12 Freespan Wear

SG88 107 77 TWD 77 B02 26.15 Freespan Wear
SG88 107 77 TWOD 77 B02 26.18 Freespan Wear
SG88 107 77 TWD 75 B02 26.21 Freespan Wear

SG88 107 77 TWD 76 B02 26.24 Freespan Wear
SG88 107 77 TWD 75 B02 26.27 Freespan Wear
SG88 107 77 TWD 76 B02 26.3 Freespan Wear

SG88 107 77 TWD 75 B02 26.33 Freespan Wear

SG88 107 77 TWD 75 B02 26.36 Freespan Wear

SG88 107 77 TWD 73 B02 26.57 Freespan Wear

SG88 107 77 TWD 74 B02 26.78 Freespan Wear

SG88 107 77 TWD 72 B02 27.1 Freespan Wear
SG88 107 77 TWD 69 B02 27.24 Freespan Wear
SG88 107 77 TWD 69 B02 27.48 Freespan Wear

SG88 107 77 TWD 71 B02 27.53 Freespan Wear

SG88 107 77 TWD 69 B02 27.83 Freespan Wear
SG88 107 77 TWD 68 B02 28.1 Freespan Wear

SG88 107 77 TWD 67 B02 28.34 Freespan Wear

SG88 107 77 TWD 65 B02 28.6 Freespan Wear

SG88 107 77 TWD 62 B02 28.84 Freespan Wear
SG88 107 77 TWOD 62 B02 29.04 Freespan Wear

SG88 107 77 TWD 62 B02 29.7 Freespan Wear

SG88 107 77 TWD 60 B02 30.09 Freespan Wear
SG88 107 77 TWD 60 B02 30.51 Freespan Wear
SG88 107 77 TWD 59 B02 30.93 Freespan Wear

SG88 107 77 TWD 58 B02 31.38 Freespan Wear
SG88 107 77 TWD 56 B02 31.83 Freespan Wear
SG88 107 77 TWD 59 B02 32.36 Freespan Wear

SG88 107 77 TWD 54 B02 32.87 Freespan Wear

SG88 107 77 TWOD 54 B02 33.29 Freespan Wear

SG88 107 77 TWD 54 B02 33.68 Freespan Wear

SG88 107 77 TWD 51 B02 34.17 Freespan Wear
SG88 107 77 TWD 50 B02 34.43 Freespan Wear

SG88 107 77 TWD 48 B02 34.79 Freespan Wear
SG88 107 77 TWD 46 802 35.21 Freespan Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inchi Category
SG88 107 77 TWD 45 B02 35.57 Freespan Wear

SG88 107 77 TWD 44 B02 36.05 Freespan Wear
SG88 107 77 TWD 43 B02 36.47 Freespan Wear
SG88 107 77 TWD 40 B02 36.89 Freespan Wear
SG88 107 77 TWD 38 B02 37.24 Freespan Wear

SG88 107 77 TWD 34 B02 37.87 Freespan Wear
SG88 107 77 TWD 34 B02 38.29 Freespan Wear

SG88 107 77 TW D 32 B02 38.68 Freespan Wear
SG88 107 77 TWD 32 B02 38.98 Freespan Wear
SG88 107 77 TWD 29 B02 39.28 Freespan Wear
SG88 107 77 TWD 28 B02 39.61 Freespan Wear
SG88 107 77 TWD 26 B02 39.97 Freespan Wear

SG88 107 77 TWD 24 B02 40.28 Freespan Wear
SG88 107 77 TWD 23 B02 40.7 Freespan Wear
SG88 107 77 TWD 23 B02 40.85 Freespan Wear
SG88 107 77 TWD 21 B02 41.15 Freespan Wear
SG88 107 77 TWD 19 B02 41.51 Freespan Wear

SG88 107 77 TWD 17 B02 41.72 Freespan Wear

SG88 107 77 TWD 17 B02 42.09 Freespan Wear
SG88 107 77 TWD 17 B02 42.18 Freespan Wear
SG88 107 77 TWD 0 B02 42.34 Freespan Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Cate~qorv
SG88 108 76 TWD 0 07H 0.75 TSP Wear
SG88 108 76 TWD 13 07H 0.72 TSP Wear
SG88 108 76 TWD 19 07H .0.69 TSP Wear
SG88 108 76 TWD 31 07H 0.66 TSP Wear
SG88 108 76 TWD 35 07H 0.63 TSP Wear
SG88 108 76 TWD 38 07H 0.6 TSP Wear
SG88 108 76 TWOD 41 07H 0.57 TSP Wear
SG88 108 76 TWD 45 07H 0.54 TSP Wear
SG88 108 76 TWD 50 07H 0.51 TSP Wear
SG88 108 76 TWD 53 07H 0.48 TSP Wear
SG88 108 76 TWOD 55 07H 0.45 TSP Wear
SG88 108 76 TWD 55 07H 0.42 TSP Wear
SG88 108 76 TWD 55 07H 0.39 TSP WearSG88 108 76 TWO 54 07H 0.36 TSP WearSG88 108 76 TWD 53 07H 0.33 TSP Wear
SG88 108 76 TWD 51 07H 0.3 TSP Wear
SG88 108 76 TWD 51 07H 0.27 TSP Wear
SG88 108 76 TWD 50 07H 0.24 TSP Wear
SG88 108 76 TWD 49 07H 0.21 TSP Wear
SG88 108 76 TWD 49 07H 0.18 TSP Wear
SG88 108 76 TWD 49 07H 0.15 TSP Wear
SG88 108 76 TWD 49 07H 0.12 TSP Wear
SG88 108 76 TWD 47 07H 0.09 TSP Wear
SG88 108 76 TWD 46 07H 0.06 TSP Wear
SG88 108 76 TWD 44 07H 0.03 TSP Wear
SG88 108 76 TWD 44 07H 0 TSP Wear
SG88 108 76 TWD 45 07H -0.03 TSP Wear
SG88 108 76 TWD 46 07H -0.06 TSP Wear
SG88 108 76 TWD 46 07H -0.09 TSP Wear
SG88 108 76 TWD 45 07H -0.12 TSP Wear
SG88 108 76 TWD 45 07H -0.12 TSP Wear
SG88 108 76 TWD 40 07H -0.15 TSP Wear
SG88 108 76 TWD 37 07H -0.18 TSP Wear
SG88 108 76 TWD 36 07H -0.21 TSP Wear
SG88 108 76 TWD 38 07H -0.24 TSP Wear
SG88 108 76 TWD 39 07H -0.27 TSP Wear
SG88 108 76 TWD 39 07H -0.3 TSP Wear
SG88 108 76 TWD 37 07H -0.33 TSP Wear
SG88 108 76 TWD 37 07H -0.36 TSP Wear
SG88 108 76 TWD 38 07H -0.39 TSP Wear
SG88 108 76 TWD 42 07H -0.42 TSP Wear
SG88 108 76 TWD 47 07H -0.45 TSP Wear
SG88 108 76 TWD 50 07H -0.48 TSP Wear
SG88 108 76 TWD 55 07H -0.51 TSP Wear



•.4I

SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Categorv
SG88 108 76 TWD 59 07H -0.54 TSP Wear

SG88 108 76 TWD 64 07H -0.57 TSP Wear

SG88 108 76 TWD 66 07H -0.6 TSP Wear
SG88 108 76 TWD 68 07H -0.63 TSP Wear
SG88 108 76" TWD 69 07H -0.66 TSP Wear

SG88 108 76 TWD 67 07H -0.69 TSP Wear
SG88 108 76 TWD 67 07H -0.72 TSP Wear

SG88 108 76 TWD 63 07H -0.75 TSP Wear

SG88 108 76 TWD 58 07H -0.78 TSP Wear
SG88 108 76 TWD 49 07H -0.81 TSP Wear

SG88 108 76 TWD 28 07H -0.83 TSP Wear

SG88 108 76 TWD 17 07H -0.86 TSP Wear

SG88 108 76 TWD 11 07H -0.89 TSP Wear
SG88 108 76 TWD 0 07H -0.92 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 108 78 TWD 0 07H 0.63 TSP Wear
SG88 108 78 TWD 7 07H 0.61 TSP Wear

SG88 108 78 TWD 13 07H 0.58 TSP Wear
SG88 108 78 TWID 19 07H 0.55 TSP Wear

SG88 108 78 TWD 22 07H 0.52 TSP Wear
SG88 108 78 TWD 26 07H 0.49 TSP Wear

SG88 108 78 TWD 30 07H 0.46 TSP Wear
SG88 108 78 TWD 35 07H 0.43 TSP Wear
SG88 108 78 TWD 38 07H 0.4 TSP Wear
SG88 108 78 1 TWD 40 07H 0.37 TSP Wear
SG88 108 78 TWD 40 07H 0.34 TSP Wear
SG88 108 78 TWD 41 07H 0.31 TSP Wear

SG88 108 78 TWD 41 07H 0.28 TSP Wear
SG88 108 78 TWD 42 07H 0.25 TSP Wear

SG88 108 78 TWD 42 07H 0.22 TSP Wear

SG88 108 78 TWD 43 07H 0.19 TSP Wear
SG88 108 78 TWD 44 07H 0.16 TSP Wear

SG88 108 78 TWD 45 07H 0.13 TSP Wear
SG88 108 78 TWD 45 07H 0.1 TSP Wear
SG88 108 78 TWD 46 07H 0.07 TSP Wear

SG88 108 78 TWD 46 07H 0.04 TSP Wear
SG88 108 78 TWD 48 07H 0.01 TSP Wear
SG88 108 78 TWD 48 07H -0.02 TSP Wear
SG88 108 78 TWD 49 07H -0.05 TSP Wear
SG88 108 78 TWD 50 07H -0.08 TSP Wear

SG88 108 78 TWD 50 07H -0.11 TSP Wear
SG88 108 78 TWOD 52 07H -0.14 TSP Wear
SG88 108 78 TWD 52 07H -0.17 TSP Wear
SG88 108 78 TWD 53 07H -0.2 TSP Wear
SG88 108 78 TWD 54 07H -0.23 TSP Wear

SG88 108 78 TWD 55 07H -0.26 TSP Wear
SG88 108 78 TWD 56 07H -0.29 TSP Wear
SG88 108 78 TWD 57 07H -0.32 TSP Wear
SG88 108 78 TWD 58 07H -0.35 TSP Wear
SG88 108 78 TWD 59 07H -0.38 TSP Wear
SG88 108 78 TWD 59 07H -0.41 TSP Wear
SG88 108 78 TWD 59 07H -0.44 TSP Wear

SG88 108 78 TWD 60 07H -0.47 TSP Wear

SG88 108 78 TWD 62 07H -0.5 TSP Wear
SG88 108 78 TWD 63 07H -0.53 TSP Wear
SG88 108 78 TWD 66 07H -0.56 TSP Wear

SG88 108 78 TWD 67 07H -0.59 TSP Wear
SG88 108 78 TWD 67 07H -0.62 TSP Wear
SG88 108 78 TWD 66 07H -0.65 TSP Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG88 108 78 TWD 65 07H -0.68 TSP Wear
SG88 108 78 TW/D 64 07H -0.71 TSP Wear
SG88 108 78 TWD 59 07H -0.74 TSP Wear
SG88 108 78 TWD 55 07H -0.77 TSP Wear
SG88 108 78 TWD 50 07H -0.8 TSP Wear
SG88 108 78 TWD 45 07H -0.83 TSP Wear
SG88 108 78 TWD 39 07H -0.86 TSP Wear
SG88 108 78 TWD 29 07H -0.89 TSP Wear
SG88 108 78 TWO 17 07H -0.92 TSP Wear
SG88 108 78 TWD 6 07H -0.95 TSP Wear
SG88 108 78 TWD 0 07H -0.97 TSP Wear
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SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 1 5 06C 0.29 11
SG89 1 19 06C 0.34 15

SG89 1 41 06C -0.57 14

SG89 1 65 05C -0.11 12

SG89 1 89 06C -0.64 8

SG89 1 119 04C 0.34 8

SG89 4 128 05C -0.69 7
SG89 26 36 03H -0.61 12

SG89 29 119 02C -0.65 7
SG89 66 90 03H -0.54 9

SG89 74 82 02H -0.65 12

SG89 78 60 07H -0.65 10
SG89 80 74 03H -0.53 22 18
SG89 82 70 07H -0.7 10
SG89 82 102 07H 0.79 12

SG89 83 79 07H -0.65 12

SG89 83 81 04H 0 10
SG89 84 86 05H 0 12

SG89 84 86 06H 0 10

SG89 84 86 07C 0 14 12

SG89 84 86 07H 0 23 18
SG89 84 88 06C 0 11

SG89 84 88 06H 0 10

SG89 84 88 07H 0 13 12

SG89 85 75 05H -0.7 9

SG89 85 79 05H -0.62 12

SG89 85 79 06H -0.67 16
SG89 85 79 07H -0.67 15

SG89 85 85 04C 0 12

SG89 85 85 05C 0 13

SG89 85 85 05H 0 10

SG89 85 85 06C 0 15

SG89 85 85 06H 0 21 20

SG89 85 85 07C 0 21 12
SG89 85 85 07H 0 30 23

SG89 85 87 02H 0 10

SG89 85 87 05C 0 14

SG89 85 87 05H 0 14

SG89 85 87 06C 0 25 23

SG89 85 87 06H 0 30 23

SG89 85 87 07C 0 33 23
SG89 85 87 07H 0 32 26
SG89 85 89 01H -0.47 16

SG89 85 89 02H 0.39 12

SG89 85 89 03H -0.47 9



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +Point'" Length (In)

SG89 85 89 04C 0 20 17

SG89 85 89 05H -0.54 9

SG89 85 89 06C 0 32 29

SG89 85 89 06H 0 34 28

SG89 85 89 07C 0 42 33

SG89 85 89 07H 0 46 37

SG89 85 91 06C -0.17 13

SG89 85 91 07C -0.63 11 12

SG89 85 95 06C -0.55 12

SG89 86 74 05H -0.7 9

SG89 86 76 05H -0.58 8

SG89 86 76 07H -0.71 8

SG89 86 78 07H -0.67 11

SG89 86 84 07H 0 25 24

SG89 86 86 06C 0 13

SG89 86 86 06H 0 16

SG89 86 86 07C 0 32 28

SG89 86 86 07H 0 24 26

SG89 86 88 0iC -0.46 9

SG89 86 88 O1H -0.5 10

SG89 86 88 04C 0 15

SG89 86 88 04H 0 8

SG89 86 88 05H 0 19

SG89 86 88 06C 0 30 24

5G89 86 88 06H 0 33 29

SG89 86 88 07C 0 44 33

5G89 86 88 07H 0 43 41 1.34

SG89 86 90 05H -0.61 9

SG89 86 90 06C 0 22 15

SG89 86 90 06H 0 15

SG89 86 90 07C 0 31 26

SG89 86 90 07H 0 25 18

SG89 87 75 07H -0.73 11

SG89 87 79 07H -0.67 11

SG89 87 81 07H 0 14 12

SG89 87 83 06H 0 8

SG89 87 83 07H 0 16 13

5G89 87 85 02H 0.39 9

SG89 87 85 04C 0 14

SG89 87 85 04H 0 11

SG89 87 85 05C 0 16

SG89 87 85 05H 0 22 16

SG89 87 85 06C 0 18

SG89 87 85 06H 0 34 35

SG89 87 85 07C 0 32 23
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SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"' %TW +Point1 M Length (In)

SG89 87 85 07H 0 42 36

SG89 87 87 02C 0.33 9

SG89 87 87 02H 0 9

SG89 87 87 03C 0 9

SG89 87 87 03H 0 14

SG89 87 87 04C 0 15

SG89 87 87 04H 0 17

SG89 87 87 05C 0 11

SG89 87 87 05H 0 25 21

SG89 87 87 06C 0 28 21

SG89 87 87 06H 0 32 25

SG89 87 87 07C 0 38 27

SG89 87 87 07H 0 44 40 0.65

SG89 87 89 01C -0.52 13

SG89 87 89 01H -0.43 11

SG89 87 89 02H 0 12

SG89 87 89 03C 0 11

SG89 87 89 04C 0 18

SG89 87 89 04H 0 14

SG89 87 89 05C 0 14

SG89 87 89 05H 0 25 20

SG89 87 89 06C 0 36 30

SG89 87 89 06H 0 36 28

SG89 87 89 07C 0 47 42 1.48

SG89 87 89 07H 0 49 40 1.26

SG89 87 91 01H -0.43 10

SG89 87 91 02H 0.47 12

SG89 87 91 03C 0.52 7

SG89 87 91 04C -0.61 18

SG89 87 91 05C 0 11

$G89 87 91 05H -0.52 20 22

SG89 87 91 06C 0 28 28

SG89 87 91 06H 0 27 20

SG89 87 91 07C 0 41 31

SG89 87 91 07H 0 42 33

5G89 87 93 06C -0.63 15

SG89 87 99 07H 0.33 15

SG89 88 74 07H -0.67 12

SG89 88 82 05H 0 10

SG89 88 82 06H 0 11
SG89 88 82 07H 0 9 8

SG89 88 84 04H -0.54 10

SG89 88 84 05C -0.56 17

SG89 88 84 05H -0.6 16

SG89 88 84 06C 0 22 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point" Length (In)

SG89 88 84 06H 0 25 22

SG89 88 84 07C 0 32 22

SG89 88 84 07H 0 34 26

SG89 88 86 01H 0 18

SG89 88 86 02H 0 12

SG89 88 86 03H 0 12

SG89 88 86 04C 0 21 20

SG89 88 86 04H 0.28 9

SG89 88 86 05C 0 15

SG89 88 86 05H 0 25 25

SG89 88 86 06C 0 31 27

SG89 88 86 06H 0 34 34

SG89 88 86 07C 0 39 26

SG89 88 86 07H 0 42 39 1.42

SG89 88 88 01H 0 21 20

SG89 88 88 02H 0 16

SG89 88 88 03C 0 13

SG89 88 88 03H 0 11

SG89 88 88 04C 0 27 25

SG89 88 88 04H 0 20 18

SG89 88 88 05C 0 28 22

SG89 88 88 05H 0 28 25

SG89 88 88 06C 0 38 31

SG89 88 88 06H 0 42 40 1.54

SG89 88 88 07C 0 49 41 1.49

SG89 88 88 07H 0 58 52 1.54

SG89 88 90 01C -0.52 10

5G89 88 90 01H -0.36 12

SG89 88 90 02C 0 17

SG89 88 90 02H 0 20 19

SG89 88 90 03C 0.39 15

SG89 88 90 03H 0 18

SG89 88 90 04C 0 18

SG89 88 90 04H 0 24 23

SG89 88 90 05C 0 15

SG89 88 90 05H 0 31 24

SG89 88 90 06C 0 38 39 1.44

5G89 88 90 06H 0 41 42 1.63

SG89 88 90 07C 0 50 41 1.34

SG89 88 90 07H 0 47 43 1.56

SG89 88 92 04C -0.65 15

SG89 88 92 04H -0.52 12

SG89 88 92 05H -0.58 21 21

SG89 88 92 06C 0 29 22

SG89 88 92 06H 0 23 18



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)

SG89 88 92 07C -0.07 38 30

SG89 88 92 07H 0 36 25

SG89 88 94 06C -0.11 16

SG89 88 94 07C -0.66 11 10

SG89 88 94 07H -0.69 10 7

SG89 88 96 07C -0.7 12 9

SG89 89 81 07H 0 9

SG89 89 83 03H 0 9

SG89 89 83 04H 0 14

SG89 89 83 05C 0 10

SG89 89 83 05H 0 22 21

SG89 89 83 06C 0 15
SG89 89 83 06H 0 27 24

SG89 89 83 07C 0 34 29

SG89 89 83 07H 0 40 42 1.21

SG89 89 85 01H 0 17

SG89 89 85 02H 0 10

SG89 89 85 03H 0 15

SG89 89 85 04C 0 17

SG89 89 85 04H 0 19

SG89 89 85 05C 0 16

SG89 89 85 05H 0 23 15

SG89 89 85 06C 0 20 13

SG89 89 85 06H 0 29 25

SG89 89 85 07C 0 44 38 1.53

SG89 89 85 07H 0 43 41 1.39

SG89 89 87 01C 0 10

SG89 89 87 01H 0 9

SG89 89 87 02C 0 16

SG89 89 87 02H 0 17

SG89 89 87 03H 0 22 16

SG89 89 87 04C 0 24 23

SG89 89 87 05C 0 22 14

SG89 89 87 05H 0 36 24.1

SG89 89 87 06C 0 34 30

SG89 89 87 06H 0 41 40 1.46

SG89 89 87 07C 0 53 48 1.65

SG89 89 87 07H 0 51 44 1.4

SG89 89 89 01C -0.5 17

SG89 89 89 01H -0.4 16

SG89 89 89 02H 0 19

S689 89 89 03C 0.35 15

SG89 89 89 04C 0 24 23

SG89 89 89 04H -0.56 19

SG89 89 89 050 0.33 9
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SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'M %TW +Point"M Length (In)
SG89 89 89 05H 0 29 21

SG89 89 89 06C 0 33 26

SG89 89 89 06H 0 37 32

SG89 89 89 07C 0 65 60 1.51

SG89 89 89 07H 0 54 46 1.53

5G89 89 91 01C 0 11

SG89 89 91 02H 0.45 17

SG89 89 91 03C 0 14

SG89 89 91 04C 0 27 25

SG89 89 91 04H 0 31 20

SG89 89 91 05C 0 11

SG89 89 91 05H 0 29 23

SG89 89 91 06C 0 35 29

SG89 89 91 06H 0 41 40 1.51

SG89 89 91 07C 0 46 43 1.45

SG89 89 91 07H 0 47 46 1.63

SG89 89 93 02H 0.44 15

SG89 89 93 04C -0.52 13

SG89 89 93 04H 0.43 17

SG89 89 93 05H -0.56 16

SG89 89 93 06C -0.09 17

SG89 89 93 06H -0.07 30 24

SG89 89 93 07C -0.09 26 14

SG89 89 93 07H -0.13 38 29

SG89 90 74 05H -0.58 9

SG89 90 76 07H -0.74 8

SG89 90 78 07H -0.65 13

SG89 90 82 02H 0 11

SG89 90 82 03H 0 11

SG89 90 82 04H 0 9

SG89 90 82 O5C 0 12

SG89 90 82 05H 0 15
SG89 90 82 06C 0 22 16

SG89 90 82 06H 0 26 22

SG89 90 82 07C 0 21 13

SG89 90 82 07H 0 34 31

SG89 90 84 02H 0 8

SG89 90 84 04C 0 19

SG89 90 84 04H 0 16

SG89 90 84 05C 0 14

SG89 90 84 05H 0 19

SG89 90 84 06C 0 21 17

SG89 90 84 06H 0 35 32

SG89 90 84 07C 0 31 24

SG89 90 84 07H 0 37 36
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SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'M %TW +Point" Length (In)
SG89 90 86 01C -0.48 11

SG89 90 86 01H -0.41 12

SG89 90 86 03H -0.43 9

SG89 90 86 04C 0 17

SG89 90 86 04H 0.41 8

SG89 90 86 05H 0 19

SG89 90 86 06C 0 37 35

SGS9 90 86 06H 0 40 42 1.33

SG89 90 86 07C 0 44 41 1.54

SG89 90 86 07H 0 44 35
SG89 90 88 01H 0 24 23

SG89 90 88 02H 0 13

SG89 90 88 03H 0.45 13

SG89 90 88 04C 0 21 23

5G89 90 88 04H 0.39 18

SG89 90 88 05C 0 21 23

SG89 90 88 05H 0 36 28

SG89 90 88 06C 0 38 28

SG89 90 88 06H 0 44 40 1.6

SG89 90 88 07C 0 48 40 1.59

SG89 90 88 07H 0 54 45 1.53

SG89 90 90 01C 0 21 24

SG89 90 90 01H 0 20 19

SG89 90 90 02H -0.47 14

SG89 90 90 04C -0.61 20 23

SG89 90 90 04H 0 12

SG89 90 90 05C 0 20 22

SG89 90 90 05H 0 34 28

SG89 90 90 06C 0 39 32

SG89 90 90 06H 0 40 38 1.48

SG89 90 90 07C 0 54 42 1.46

SG89 90 90 07H 0 56 50 1.57

SG89 90 92 02C 0.48 11

SG89 90 92 02H 0.41 14

SG89 90 92 03H 0 17

SG89 90 92 04C -0.63 17

SG89 90 92 04H 0 26 18

SG89 90 92 05C 0 21 16

SG89 90 92 05H 0 30 22

SG89 90 92 06C 0.04 32 24

SG89 90 92 06H -0.19 42 37

SG89 90 92 07C 0 50 39 1.38

SG89 90 92 07H 0 50 43 1.55

SG89 91 75 06H -0.56 12
SG89 91 77 031 -0.64 7



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +Point"M Length (In)

SG89 91 79 05H -0.64 28 20

SG89 91 79 07H -0.68 8

SG89 91 81 03H 0 9

SG89 91 81 04C 0 11

SG89 91 81 04H 0 9

SG89 91 81 05C 0 10

SG89 91 81 05H 0 17

SG89 91 81 06C 0 28 21

SG89 91 81 06H 0 31 30

SG89 91 81 07C 0 37 36

SG89 91 81 07H 0 40 37

SG89 91 83 02H 0 10

SG89 91 83 03C 0 9

SG89 91 83 03H 0 18

SG89 91 83 04C 0 11

SG89 91 83 04H 0 16

SG89 91 83 05C 0 15

SG89 91 83 05H 0 23 19

SG89 91 83 06C 0 23 23

SG89 91 83 06H 0 33 26

SG89 91 83 07C 0 41 38 1.44

SG89 91 83 07H 0 46 41 1.74

SG89 91 85 01H 0 20 22

SG89 91 85- 03H 0 16

SG89 91 85 04C 0 24 16

SG89 91 85 04H 0 21 16

SG89 91 85 05C 0 24 14

SG89 91 85 05H 0 29 24

SG89 91 85 06C 0 35 26

SG89 91 85 06H 0 42 36

SG89 91 85 07C 0 50 45 1.57

SG89 91 85 07H 0 53 47 1.39

SG89 91 87 01C -0.5 11

SG89 91 87 01H -0.37 15

SG89 91 87 02H 0 14

SG89 91 87 03C 0 10

SG89 91 87 03H 0 12

SG89 91 87 04C 0 22 22

SG89 91 87 04H 0 20 15

SG89 91 87 05C 0 26 18

SG89 91 87 05H 0 31 29

SG89 91 87 06C 0 36 33

SG89 91 87 06H 0 41 32

SG89 91 87 07C 0 53 49 1.68

SG89 91 87 07H 0 62 62 1.45



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointT m Length (In)

SG89 91 89 OC -0.55 12

SG89 91 89 O1H -0.45 11

SG89 91 89 02H 0 12

SG89 91 89 03H 0.37 12

SG89 91 89 04C 0 22 17

SG89 91 89 04H 0 12

SG89 91 89 05C 0 10

SG89 91 89 05H 0 32 23

SG89 91 89 06C 0 39 35

SG89 91 89 06H 0 43 38 1.54

5G89 91 89 07C 0 57 52 1.6

5G89 91 89 07H 0 51 43 1.37

SG89 91 91 01C -0.59 16

SG89 91 91 01H 0.11 13

SG89 91 91 02H -0.54 12

SG89 91 91 03C 0 19

SG89 91 91 04C 0 22 22

5689 91 91 04H 0 17

SG89 91 91 05C 0 21 14

SG89 91 91 05H 0 34 21

5689 91 91 06C 0 41 30

SG89 91 91 06H 0 44 41 1.44

SG89 91 91 07C 0 53 46 1.42

SG89 91 91 07H 0 56 59 1.45

SG89 91 93 02H 0.41 14

SG89 91 93 03H -0.47 11
SG89 91 93 04C -0.61 15
SG89 91 93 05H 0 18

SG89 91 93 06C 0 18

SG89 91 93 06H 0 26 18

SG89 91 93 07C -0.04 43 37

SG89 91 93 07H -0.21 44 36

SG89 92 78 02H -0.57 14

SG89 92 78 07H -0.65 15 17
5G89 92 80 02H -0.57 11
SG89 92 80 03H -0.55 12

SG89 92 80 05H -0.58 15

SG89 92 80 06C 0 20 13

SG89 92 80 06H -0.59 19

5G89 92 80 07H 0 26 21

SG89 92 82 01H 0 12

SG89 92 82 02C 0 11
SG89 92 82 02H 0 14

SG89 92 82 03H 0 10

SG89 92 82 04C 0 23 18



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +Point"' Length (In)

SG89 92 82 04H 0 20 18

SG89 92 82 05C 0 15

SG89 92 82 05H 0 28 28

SG89 92 82 06C 0 32 24

SG89 92 82 06H 0 34 31

SG89 92 82 07C 0 39 31

SG89 92 82 07H 0 48 46 1.42

SG89 92 84 02C 0.3 10

SG89 92 84 04H 0 19

SG89 92 84 05C -0.61 14

SG89 92 84 05H 0 28 26

SG89 92 84 06C 0 30 25
SG89 92 84 06H 0 27 19

SG89 92 84 07C 0 41 42 1.51

SG89 92 84 07H 0 43 40 1.26

SG89 92 86 01C 0 10

SG89 92 86 01H 0 15
SG89 92 86 02H 0 12

SG89 92 86 03C 0 15

SG89 92 86 03H 0 10

SG89 92 86 04C 0 21 19
SG89 92 86 04H 0 16

SG89 92 86 05C 0 17

SG89 92 86 05H 0 30 27
SG89 92 86 06C 0 32 27

SG89 92 86 06H 0 33 25

SG89 92 86 07C 0 46 39 1.57

SG89 92 86 07H 0 48 42 1.53

SG89 92 88 01H 0 20 18

SG89 92 88 02C 0 11

SG89 92 88 02H 0 15
SG89 92 88 03C 0 15

SG89 92 88 03H 0 15

SG89 92 88 04C 0 21 20

SG89 92 88 05C 0 15

SG89 92 88 05H 0 33 27
SG89 92 88 060 0 37 33

SG89 92 88 06H 0 38 32

SG89 92 88 07C 0 54 49 1.84

SG89 92 88 07H 0 54 49 1.54
SG89 92 90 O1C -0.43 17

SG89 92 90 02C 0 15

SG89 92 90 02H 0.36 12

SG89 92 90 03C 0 21 17

SG89 92 90 03H 0 10



't1l

SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 92 90 04C 0 24 22

SG89 92 90 04H 0 31 28

SG89 92 90 05C 0 12

SG89 92 90 05H 0 35 30

SG89 92 90 06C 0 36 29

SG89 92 90 06H 0 35 29

SG89 92 90 07C 0 61 55 1.45

SG89 92 90 07H 0 56 47 1.62

SG89 92 92 01C -0.59 15

SG89 92 92 02H 0.36 10

SG89 92 92 03C 0.5 13

SG89 92 92 03H -0.53 21 19

SG89 92 92 04C 0 26 24

SG89 92 92 04H 0 19

SG89 92 92 05H 0 31 24

SG89 92 92 06C 0 37 25

S689 92 92 06H 0 36 29

SG89 92 92 07C 0 56 51 1.64

SG89 92 92 07H 0 56 47 1.38

SG89 92 94 06C -0.15 13

SG89 92 94 07C 0 21 17

SG89 93 77 05H -0.56 19

SG89 93 77 06H -0.63 14

SG89 93 77 07H -0.76 8

SG89 93 79 OSH -0.58 15

SG89 93 79 06H -0.56 13

SG89 93 79 07H 0 22 15

S689 93 81 04C 0 13

SG89 93 81 04H 0 12

SG89 93 81 05H 0 21 21

SG89 93 81 06C 0 24 20

S689 93 81 06H 0 26 19

SG89 93 81 07C 0 40 37 1.46

SG89 93 81 07H 0 32 30

SG89 93 83 01H 0 15

S689 93 83 02H 0 16

S689 93 83 03C 0 19

S689 93 83 03H 0 22 21

SG89 93 83 04C 0.45 8

SGS9 93 83 04H 0 15

SG89 93 83 05C 0 22 16

SG89 93 83 05H 0 23 20

SG89 93 83 06C 0 27 16

SGS9 93 83 06H 0 32 30

SG89 93 83 07C 0 46 41 1.57



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG -ROW COL ELEV INCH Bobbin %TW +PointT" %TW +Point TM Length (In)

SGS9 93 83 07H 0 47 43 1.48

SG89 93 85 01H -0.47 8

SG89 93 85 02H 0 17

SG89 93 85 03C 0 10

SG89 93 85 03H 0 20 14
SG89 93 85 04C 0 29 17

SG89 93 85 04H 0 17

SG89 93 85 05C 0 20 12

SG89 93 85 05H 0 32 23

5G89 93 85 06C 0 39 25

SG89 93 85 06H 0 41 34

SG89 93 85 07C 0 49 44 1.58

SG89 93 85 07H 0 52 45 1.43

SG89 93 87 01C 0 11

SG89 93 87 01H 0 10

SG89 93 87 02C 0 15

SG89 93 87 02H 0 21 15

SG89 93 87 03H 0 23 19

SG89 93 87 04C 0 26 24

SG89 93 87 05C 0 23 22

SG89 93 87 05H 0 33 21

SG89 93 87 06C 0 37 36

SG89 93 87 06H 0 42 41 1.68

SG89 93 87 07C 0 58 48 1.64

SG89 93 87 07H 0 53 47 1.37

SG89 93 89 01C -0.46 19

SG89 93 89 01H 0 26 24

SG89 93 89 02C 0 13

SG89 93 89 02H 0 11

SG89 93 89 03C 0.28 11

SG89 93 89 04C 0 29 27

5G89 93 89 04H 0 33 25

SG89 93 89 05C 0 22 17

SG89 93 89 05H 0 33 26

SG89 93 89 06C 0 38 31

SG89 93 89 06H 0 41 39 1.7

SG89 93 89 07C 0 53 51 1.53

SG89 93 89 07H 0 62 56 1.56

5G89 93 91 01C -0.52 15

SG89 93 91 02H 0 16

SG89 93 91 03H 0 13

SG89 93 91 04C 0 23 20

SG89 93 91 04H 0 27 21

SG89 93 91 05H 0 32 26

SG89 93 91 06C 0 38 27



I-

SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointT m Length (In)

SG89 93 91 06H 0 41 38 1.6

SG89 93 91 07C 0 59 48 1.56

SG89 93 91 07H 0 58 53 1.49

SG89 93 93 02C -0.52 10
5G89 93 93 02H 0.44 113
SG89 93 93 03H -0.48 14

SG89 93 93 04C -0.5 23 24

SG89 93 93 04H -0.53 18

SG89 93 93 05C 0 20 14

SG89 93 93 05H 0 27 21

SG89 93 93 06C 0 30 20

SG89 93 93 06H 0 29 18

SG89 93 93 07C -0.17 43 39 1.51

SG89 93 93 07H 0 43 40 1.95

SG89 94 76 05H -0.54 10

SG89 94 78 05H -0.6 9

SGS9 94 78 06H 0.41 10

SG89 94 80 04C -0.59 13

SG89 94 80 04H 0.43 12

SG89 94 80 05C -0.63 20 16

SG89 94 80 05H -0.62 18

SG89 94 80 06C 0 22 20

SG89 94 80 06H 0 26 24

SG89 94 80 07C 0 40 40 1.32

SG89 94 80 07H 0 39 38 1.43

SG89 94 82 01C 0 18

SG89 94 82 01H 0 16

SG89 94 82 02C 0 17

SG89 94 82 03C 0 15

SG89 94 82 03H 0 11

SG89 94 82 04C 0 17

SG89 94 82 04H 0 17

SG89 94 82 05C 0 20 18

SG89 94 82 OSH 0 27 22

SG89 94 82 06C 0 30 22

SG89 94 82 06H 0 31 24

SG89 94 82 07C 0 49 49 1.55

SG89 94 82 07H 0 50 42 1.41

SG89 94 84 OiC -0.48 9

SG89 94 84 01H -0.45 13

SG89 94 84 02H 0.45 13

SG89 94 84 03C 0.35 9

SG89 94 84 03H -0.39 12

SG89 94 84 04C 0 17

SG89 94 84 04H 0 17



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointT " %TW +Point"M Length (In)
SG89 94 84 05C 0 21 12

SG89 94 84 05H 0 28 26

SG89 94 84 06C 0 29 23

SG89 94 84 06H -0.19 30 23

SG89 94 84 07C 0 48 42 1.51

SG89 94 84 07H 0 50 44 1.09

SG89 94 86 01H -0.35 12
SG89 94 86 02C 0 20 23

SG89 94 86 02H 0 18

SG89 94 86 03C 0 12

SG89 94 86 03H 0 26 19

SG89 94 86 04C 0 16

SG89 94 86 04H 0 18

SG89 94 86 05C 0 22 18
SG89 94 86 05H 0 27 24

5G89 94 86 06C 0 38 31

SG89 94 86 06H 0 40 32

SG89 94 86 07C 0 59 53 1.71

SG89 94 86 07H 0 58 47 1.4

SG89 94 88 01H -0.45 8

SG89 94 88 02H -0.45 10

SG89 94 88 03C 0 24 23

SG89 94 88 04C 0 23 19

SG89 94 88 04H 0 15

5G89 94 88 05C 0 32 24

SG89 94 88 05H 0 35 30

SG89 94 88 06C 0 39 32

SG89 94 88 06H 0 42 32

SG89 94 88 07C 0 58 58 1.49

SG89 94 88 07H 0 65 61 1.44

SG89 94 90 01C -0.52 18

SG89 94 90 01H -0.32 14

SG89 94 90 02C 0 15

SG89 94 90 03C 0 19 '"

SG89 94 90 03H 0.41 12

SG89 94 90 04C 0 26 22

SG89 94 90 04H 0 28 22

SG89 94 90 05C 0 19

SG89 94 90 05H 0 28 20

SG89 94 90 06C 0 38 27

5G89 94 90 06H 0 43 36

SG89 94 90 07C 0 53 41 1.4

SG89 94 90 07H 0 56 57 1.4

SG89 94 92 o1C -0.63 18

SG89 94 92 03C 0.48 13



I

SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 94 92 03H 0.45 12

SG89 94 92 04C 0 22 21

SG89 94 92 04H 0 22 20

SG89 94 92 05H 0 30 22

SG89 94 92 06C -0.15 36 26

SG89 94 92 06H 0 35 27

SG89 94 92 07C 0 48 42 1.48

SG89 94 92 07H 0 47 41 1.93

SG89 95 77 05H -0.64 13

SG89 95 79 06H 0 15

SG89 95 79 07C 0 21 18

SG89 95 79 07H 0 29 25

SG89 95 81 02H 0 13

SG89 95 81 03H 0 11

SG89 95 81 04C 0 19

SG89 95 81 04H 0 17

SG89 95 81 05C 0 18

SG89 95 81 05H 0 24 19

SG89 95 81 06C 0 21 16

SG89 95 81 06H 0 32 29

SG89 95 81 07C 0 41 41 1.46

SG89 95 81 07H 0 44 40 1.31

SG89 95 83 01H 0 17

SG89 95 83 03H 0 19

SG89 95 83 04C 0 16
SG89 95 83 04H 0 21 14

SG89 95 83 05C 0 15

SG89 95 83 05H 0 26 23

5G89 95 83 06C 0 29 17

SG89 95 83 06H 0 35 25

SG89 95 83 07C 0. 41 41 1.52

SG89 95 83 07H 0 45 41 1.49

SG89 95 85 02C 0.3 7

SG89 95 85 03C 0.44 11

SG89 95 85 04C 0 14

SG89 95 85 04H 0 11

SG89 95 85 05C 0 16

S689 95 85 05H 0 22 22

5G89 95 85 06C 0 24 21

SG89 95 85 06H 0 29 21

SG89 95 85 07C 0 26 21

SG89 95 85 07H 0 46 42 1.52

SG89 95 87 01C -0.5 9

SG89 95 87 01H -0.48 19

SG89 95 87 02C -0.59 7



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)
S689 95 87 02H 0.43 13

5689 95 87 03C 0 19

SG89 95 87 03H -0.52 14

SG89 95 87 04C 0 23 18

SG89 95 87 04H -0.56 19

SG89 95 87 05C 0 23 24

S689 95 87 05H 0 21 22

SG89 95 87 06C 0 38 34

5689 95 87 06H 0 38 30

SG89 95 87 07C 0 57 52 1.63

S689 95 87 07H 0 52 42 1.48

SG89 95 89 01C -0.5 14

SG89 95 89 01H 0 27 27

SG89 95 89 02C 0.35 10

S689 95 89 02H 0 17

5689 95 89 03C 0 13

S689 95 89 03H 0 14

S689 95 89 04C 0 32 33

SG89 95 89 04H 0 13

SG89 95 89 05C 0 14

SG89 95 89 05H 0 34 25

5689 95 89 06C 0 41 33

S689 95 89 06H 0 42 35

SG89 95 89 07C 0 73 68 1.48

$689 95 89 07H 0 76 71 1.82

5689 95 91 01C -0.57 17

5689 95 91 01H -0.45 11

SG89 95 91 02C -0.55 16

S689 95 91 02H -0.09 11

S689 95 91 03H 0 10

5689 95 91 04C 0 23 15

S689 95 91 04H -0.56 20 21

S689 95 91 05C 0 17

SG89 95 91 05H 0 31 28

S689 95 91 06C 0 37 28

SG89 95 91 06H 0 34 25

5689 95 91 07C 0 64 60 1.53

5689 95 91 07H 0 69 64 1.64

SG89 95 93 04C -0.63 14

5G89 95 93 05H 0 17

SG89 95 93 06C -0.09 12

SG89 95 93 06H 0 22 17

SG89 95 93 07C 0 43 38 1.45

S689 95 93 07H 0 42 35

S689 96 78 05H -0.54 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)

SG89 96 78 06H 0 21 15

SG89 96 78 07H 0 29 23

SG89 96 80 04C -0.52 18

SG89 96 80 04H 0 14

SG89 96 80 05C 0 18

SG89 96 80 05H 0 24 22

SG89 96 80 06C 0 26 21

SG89 96 80 06H 0 32 23

5G89 96 80 07C 0 34 27

5G89 96 80 07H 0 41 36

5G89 96 82 1IH 0 14

SG89 96 82 02H 0 11

SG89 96 82 04C 0 19

SG89 96 82 05C 0 19

SG89 96 82 O5H 0 21 19

SG89 96 82 06C 0 20 19

SG89 96 82 06H 0 22 15

SG89 96 82 07C 0 41 39 1.49

SG89 96 82. 07H 0 41 39 1.32

SG89 96 84 01H -0.51 23 21

SG89 96 84 02H 0 22 15
SG89 96 84 03C 0.46 10

SG89 96 84 03H 0 20 16

SG89 96 84 04C 0 26 23

SG89 96 84 05C 0 27 21

SG89 96 84 O5H -0.62 22 21

SG89 96 84 06C 0 37 22

SG89 96 84 06H 0 36 35

SG89 96 84 07C 0 52 48 1.56

SG89 96 84 07H 0 54 47 1.53

SG89 96 86 01H 0 18

SG89 96 86 02C 0 12

SG89 96 86 02H 0 15

SG89 96 86 03C 0 11

SG89 96 86 03H 0 20 21

SG89 96 86 04C 0 28 25

SG89 96 86 04H 0 23 20

SG89 96 86 05C 0 27 24

S689 96 86 05H 0 28 22

SG89 96 86 06C 0 34 40 1.46

SG89 96 86 06H 0 40 33

SG89 96 86 07C 0 60 58 1.76

SG89 96 86 07H 0 62 60 1.36

SG89 96 88 01C 0 18

SG89 96 88 01H 0 24 22



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)
SG89 96 88 02C 0 23 20

SG89 96 88 02H 0 12

SG89 96 88 03C 0 20 18

SG89 96 88 03H -0.02 20 17

SG89 96 88 04C 0 29 24

SG89 96 88 04H 0 21 16

SG89 96 88 05C 0 29 23

SG89 96 88 05H 0 .37 28

SG89 96 88 06C 0 39 30

SG89 96 88 06H 0 39 35

SG89 96 88 07C 0 62 60 1.55

SG89 96 88 07H 0 64 59 1.4

SG89 96 90 01C -0.56 13

S689 96 90 01H -0.43 21 19

SG89 96 90 02H 0 26 19

SG89 96 90 03C 0 22 17

SG89 96 90 03H 0 19

SG89 96 90 04C 0 31 29

SG89 96 90 04H 0 27 23

SG89 96 90 05C 0 15

SG89 96 90 05H 0 34 30

SG89 96 90 06C 0 38 32

SG89 96 90 06H 0 37 35

SG89 96 90 07C 0 64 57 1.46

5G89 96 90 07H 0 69 67 1.59

SG89 96 92 02H 0 18

5G89 96 92 03C 0.46 17

SG89 96 92 03H 0 11

SG89 96 92 04C -0.09 18

SG89 96 92 04H 0.43 11

SG89 96 92 05C -0.07 24 17

SG89 96 92 05H -0.56 23 19

SG89 96 92 06C 0 32 23

SG89 96 92 06H 0 29 19

SG89 96 92 07C -0.17 42 40 1.48

5G89 96 92 07H 0 36 32

SG89 97 77 05C 0 15

SG89 97 77 05H -0.56 10

SG89 97 77 06C 0 26 20

SG89 97 77 06H 0 19

SG89 97 77 07C 0 24 21

SG89 97 77 07H -0.19 28 18

SG89 97 79 04C -0.61 11

SG89 97 79 04H 0 13

SG89 97 79 05C -0.65 14



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %TW +PointT M Length (In)
SG89 97 79 05H -0.6 22 19

SG89 97 79 06C 0 20 13

SG89 97 79 06H 0 30 21

SG89 97 79 07C 0 38 37

SG89 97 79 07H 0 36 26

SG89 97 81 01H 0 12

SG89 97 81 02H 0 14

SG89 97 81 03C 0 15

SG89 97 81 03H 0 12

SG89 97 81 04C 0 18

SG89 97 81 04H 0 19

SG89 97 81 05C 0 17

SG89 97 81 05H 0 25 23

SG89 97 81 06C 0 39 33

SG89 97 81 06H 0 35 28

SG89 97 81 07C 0 39 34

SG89 97 81 07H D 47 38 1.41

SG89 97 83 01C 0 15

SG89 97 83 01H 0 13

SG89 97 83 02C 0 12

SG89 97 83 02H 0 15

SG89 97 83 03C 0 15

SG89 97 83 03H 0 15

SG89 97 83 04C 0 20 14

SG89 97 83 04H 0 17

SG89 97 83 05C 0 26 24

SG89 97 83 05H 0 23 20

SG89 97 83 06C 0 38 24

SG89 97 83 06H 0 35 33

SG89 97 83 07C 0 40 42 1.53

SG89 97 83 07H 0 45 40 1.76

SG89 97 85 01H 0 15

SG89 97 85 02C 0 10

SG89 97 85 02H 0 14

SG89 97 85 03C 0 19
SG89 97 85 03H 0 25 20

SG89 97 85 04C 0 28 24

SG89 97 85 04H 0 23 18

SG89 97 85 05C 0 24 17

SG89 97 85 05H 0 34 34

SG89 97 85 06C 0 43 38 1.45

SG89 97 85 06H 0 42 37

SG89 97 85 07C 0 53 47 1.57

SG89 97 85 07H 0 60 52 1.47

SG89 97 87 01H 0 23 22



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 97 87 02C 0 24 26

SG89 97 87 02H 0 14

SG89 97 87 03C 0 17

5G89 97 87 03H 0 22 23

SG89 97 87 04C 0 26 28

SG89 97 87 04H 0 20 17

SG89 97 87 05C 0 23 20

SG89 97 87 05H 0 29 23

SG89 97 87 06C 0 43 39 1.47

SG89 97 87 06H 0 43 38 1.68

SG89 97 87 07C 0 62 55 1.57

SG89 97 87 07H 0 61 59 1.74

SG89 97 89 01C -0.5 11

SG89 97 89 01H 0 21 20

SG89 97 89 02C 0 23 21

SG89 97 89 02H 0 35 28

SG89 97 89 03C 0.37 8

SG89 97 89 03H 0 26 26

SG89 97 89 04C 0 30 30

SG89 97 89 04H 0 29 22

SG89 97 89 05C 0 31 25

SG89 97 89 O5H 0 36 34

SG89 97 89 06C 0 41 35

SG89 97 89 06H 0 45 46 1.45

5G89 97 89 07C 0 75 73 1.68

SG89 97 89 07H 0 70 65 1.68

SG89 97 91 01H -0.44 20 19

SG69 97 91 02C 0 15

SG89 97 91 03C 0 14

SG89 97 91 03H 0 17

SG89 97 91 04C 0 27 29

SG89 97 91 04H 0 29 27

SG89 97 91 05C 0 23 19

SG89 97 91 O5H 0 24 19

SG89 97 91 06C 0 30 29

SG89 97 91 06H 0 36 32

SG89 97 91 07C 0 66 57 1.48

SG89 97 91 07H 0 63 60 1.5

SG89 97 93 05H 0 12

SG89 97 93 06H -0.06 20 17

SG89 97 93 07H 0 28 21

SG89 98 78 03C 0.28 7

SG89 98 78 04C -0.6 10

SG89 98 78 05C -0.54 8

SG89 98 78 05H -0.56 15



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +Point"M Length (In)

SG89 98 78 06C 0.37 14

SG89 98 78 06H 0 24 16

SG89 98 78 07C 0 34 32

S689 98 78 07H 0 39 34

SG89 98 80 02C 0 11

SG89 98 80 02H 0.43 12

SG89 98 80 03C 0 16

S689 98 80 04C 0 21 22

SG89 98 80 04H 0.45 10

SG89 98 80 05C 0 18

SG89 98 80 05H -0.64 29 25

S689 98 80 06C 0 38 22

5689 98 80 06H 0 40 39 1.45

SG89 98 80 07C 0 49 42 1.49

SG89 98 80 07H 0 54 47 1.49

SG89 98 82 01H 0 25 24

SG89 98 82 02H 0 9

SG89 98 82 03C 0 10

SG89 98 82 03H 0 15

SG89 98 82 04C 0 16

SG89 98 82 05C 0 19

S689 98 82 05H 0 20 16

SG89 98 82 06C 0 32 20

SG89 98 82 06H 0 30 25

SG89 98 82 07C 0 39 35

SG89 98 82 07H 0 36 30

SG89 98 84 01H -0.5 15

SG89 98 84 03C 0.33 18

S689 98 84 03H 0 8

SG89 98 84 04C 0 21 19
SG89 98 84 05C 0 16

SG89 98 84 05H 0 25 25

S689 98 84 06C 0 35 27

SG89 98 84 06H 0 37 33

SG89 98 84 07C 0 51 47 1.51

SG89 98 84 07H 0 51 46 1.4

SG89 98 86 01C -0.48 12

SG89 98 86 01H 0 16

SG89 98 86 02H 0 15

SG89 98 86 03C 0 13
SG89 98 86 03H 0 20 23

SG89 98 86 04C 0 25 28

SG89 98 86 04H 0 17

5G89 98 86 05C 0 21 19

S689 98 86 05H 0 28 22



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)
SG89 98 86 06C 0 41 32

SG89 98 86 06H 0 45 41 1.53

SG89 98 86 07C 0 51 48 1.59

SG89 98 86 07H 0 68 60 1.2

SG89 98 88 01C -0.48 19

SG89 98 88 01H 0 21 20

SG89 98 88 02C -0.57 7

SG89 98 88 02H 0 18

SG89 98 88 03C 0 30 26
SG89 98 88 03H 0 22 17

SG89 98 88 04C 0 29 26

SG89 98 88 04H 0 22 14

SG89 98 88 05C 0 39 30

SG89 98 88 05H 0 32 28

SG89 98 88 06C 0 43 32
SG89 98 88 06H 0 48 46 1.77

SG89 98 88 07C 0 64 61 1.57

SG89 98 88 07H 0 76 63 1.63

SG89 98 90 01H -0.45 21 22

SG89 98 90 02C 0 18

SG89 98 90 02H 0 21 18

SG89 98 90 03C 0 19

SG89 98 90 03H 0 18

SG89 98 90 04C 0 32 24

SG89 98 90 04H 0 9
SG89 98 90 05C 0 17

SG89 98 90 OSH 0 40 36

SG89 98 90 06C 0 40 37

SG89 98 90 06H 0 45 41 1.54

SG89 98 90 07C 0 59 49 1.45

SG89 98 90 07H 0 69 60 1.51

SG89 98 92 02H -0.47 15

SG89 98 92 03H -0.49 14

5G89 98 92 04C -0.56 16

SG89 98 92 04H 0.5 18

SG89 98 92 05H 0 28 19

SG89 98 92 06C 0 30 22

SG89 98 92 06H 0 34 23

SG89 98 92 07C 0 55 48 1.49

SGB9 98 92 07H 0 53 44 1.2

SG89 99 77 03H -0.55 8

SG89 99 77 04C 0 8

SG89 99 77 05C 0 9

5G89 99 77 05H 0 10

SG89 99 77 06C 0 19



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 99 77 06H 0 14

5G89 99 77 07C 0 27 16

SG89 99 77 07H 0 33 27

SG89 99 79 04C -0.6 15

SG89 99 79 05C 0.39 15
SG89 99 79 05H -0.58 19

SG89 99 79 06C 0 25 17

SG89 99 79 06H 0 29 21

SG89 99 79 07C 0 36 33

SG89 99 79 07H 0 34 24

SG89 99 81 01H 0 21 22

5G89 99 81 02H 0 10

5G89 99 81 03H 0 15

5G89 99 81 04C D 23 22

SG89 99 81 04H 0 16

SG89 99 81 05C 0 17

SG89 99 81 05H 0 27 25

SG89 99 81 06C 0 32 22

SG89 99 81 06H 0 35 33

SG89 99 81 07C 0 38 36

SG89 99 81 07H 0 46 39 1.29

SG89 99 83 01H 0 15
SG89 99 83 02C 0 18

SG89 99 83 02H 0 13

SG89 99 83 04C 0 21 18

SG89 99 83 04H 0 17

SG89 99 83 05C 0 21 17

SG89 99 83 05H 0 23 17

SG89 99 83 06C 0 37 24

SG89 99 83 06H 0 32 2S

SG89 99 83 07C 0 41 40 1.5

SG89 99 83 07H 0 47 39 1.41

SG89 99 85 01H -0.45 7

SG89 99 85 02C 0 11
SG89 99 85 02H 0 17

589 99 85 03C 0 20 22

5G89 99 85 04C 0 22 23

SG89 99 85 04H 0 20 17

$G89 99 85 05C 0 16

SG89 99 85 05H 0 31 28

SG89 99 85 06C 0 39 25

SG89 99 85 06H 0 43 38 1.48

SG89 99 85 07C 0 45 40 1.56

SG89 99 85 07H 0 51 45 1.6

SG89 99 87 01H -0.45 19



SONGS-3
SG ROW

List of TSP Wear Indications (PRELIMINARY)

COL ELEV INCH Bobbin %TW +Point TIA %TW +PointTM Length (In)
SG89 99 87 02C 0 24 25

SG89 99 87 02H 0 17

SG89 99 87 03C 0 13

SG89 99 87 03H -0.47 12

SG89 99 87 04C 0 17

SG89 99 87 04H 0 21 20

SG89 99 87 05C 0 28 24

SG89 99 87 05H 0 27 21

SG89 99 87 06C 0 43 40 1.47

SG89 99 87 06H 0 43 43 1.62

SG89 99 87 07C 0 56 47 1.54

SG89 99 87 07H 0 53 51 1.43

SG89 99 89 01C 0 19

SG89 99 89 01H -0.39 27 29

SG89 99 89 02C 0 19

SG89 99 89 02H 0 13

SG89 99 89 03C 0 21 20

SG89 99 89 03H 0 25 18

SG89 99 89 04C 0 36 36

SG89 99 89 04H 0 35 24

SG89 99 89 05C 0 35 23

SG89 99 89 05H 0 41 37

SG89 99 89 06C 0 44 38 1.48

SG89 99 89 06H 0 42 44 1.71

SG89 99 89 07C 0 79 72 1.63

SG89 99 89 07H 0 78 72 1.74

SG89 99 91 0IC -0.5 15

SG89 99 91 02H 0 22 20

SG89 99 91 03C 0 18

SG89 99 91 03H 0 21 17

SG89 99 91 04C 0 26 22

SG89 99 91 04H 0 19

SG89 99 91 05C 0 24 17

SG89 99 91 05H 0 27 19

SG89 99 91 06C 0 36 30

SG89 99 91 06H 0 37 35

SG89 99 91 07C 0 68 62 1.57

SG89 99 91 07H 0 68 68 1.54

SG89 100 78 04C -0.52 16

SG89 100 78 06C 0 26 18

SG89 100 78 06H -0.09 23 14

SG89 100 78 07C 0 31 23

SG89 100 78 07H 0 40 33

SG89 100 80 03C 0 18

SG89 100 80 04C 0 25 24



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %TW +PointTM Length (In)
SG89 100 80 05C 0 23 11

SG89 100 80 05H -0.6 32 28

SG89 100 80 06C 0 32 18

SG89 100 80 06H 0 33 29

SG89 100 80 07C 0 40 34

SG89 100 80 07H 0 43 40 1.33

SG89 100 82 02H 0 11

SG89 100 82 03H 0 9

SG89 100 82 04C 0 21 20

SG89 100 82 04H 0 15

SG89 100 82 05C 0 16

SG89 100 82 05H 0 19

SG89 100 82 06C 0 33 20

SG89 100 82 06H 0 31 29

SG89 100 82 07C 0 36 33

SG89 100 82 07H 0 41 39 1.27

SG89 100 84 01H 0 25 23

SG89 100 84 03C 0 21 22

SG89 100 84 03H 0 22 15

SG89 100 84 04C 0 22 19

SG89 100 84 04H 0 28 21

SG89 100 84 05C 0 17

SG89 100 84 05H 0 26 25

SG89 100 84 06C 0 37 27

SG89 100 84 06H 0 36 30

SG89 100 84 07C 0 51 46 1.6

SG89 100 84 07H 0 48 43 1.48

SG89 100 86 01H 0 22 22

SG89 100 86 02C 0 13

SG89 100 86 02H 0 10

SG89 100 86 03C 0 20 17

SG89 100 86 04C 0 24 23

SG89 100 86 04H 0 26 19

SG89 100 86 05C 0 22 19

SG89 100 86 05H 0 28 28

SG89 100 86 06C 0 39 36

SG89 100 86 06H 0 41 40 1.42

SG89 100 86 07C 0 46 43 1.51

SG89 100 86 07H 0 54 48 1.32

SG89 100 .88 01H 0 23 21

SG89 100 88 02C 0 26 27

SG89 100 88 02H 0 14

SG89 100 88 03C 0 18

SG89 100 88 03H 0 17

SG89 100 88 04C 0 32 33



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 100 88 05C 0 25 19

SG89 100 88 05H 0 37 33

SG89 100 88 06C 0 40 28

SG89 100 88 06H 0 50 49 1.71

SG89 100 88 07C 0 54 51 1.62

SG89 100 88 07H 0 74 67 1.67

SG89 100 90 02C 0.37 14

SG89 100 90 02H 0 25 21

SG89 100 90 03C 0 25 23

SG89 100 90 03H 0 16

SG89 100 90 04C 0 25 26

SG89 100 90 04H 0 16

SG89 100 90 05C 0 25 21

SG89 100 90 05H 0 32 25

SG89 100 90 06C 0 41 36

SG89 100 90 O6H 0 37 32

SG89 100 90 07C 0 61 61 1.45

SG89 100 90 07H 0 71 65 1.58

SG89 100 92 04C -0.61 11

SG89 100 92 04H 0.48 14

SG89 100 92 05C 0 10

SG89 100 92 05H -0.5 19

SG89 100 92 06C 0 20 13

SG89 100 92 06H -0.17 25 21

SG89 100 92 07C -0.15 42 42 1.43

SG89 100 92 07H 0 38 37

SG89 100 94 06C 0.37 11

SG89 101 77 05C 0 16

SG89 101 77 05H -0.64 15

SG89 101 77 06C -0.15 17

SG89 101 77 06H 0 22 15

SG89 101 77 07C 0 26 26

SG89 101 77 07H 0 32 26

SG89 101 79 03H -0.47 14

SG89 101 79 04C -0.56 15

SG89 101 79 05H -0.58 19

SG89 101 79 06C 0 26 17

SG89 101 79 06H 0 25 19

SG89 101 79 07C 0 30 25

SG89 101 79 07H 0 37 27

SG89 101 81 03H 0 11

SG89 101 81 04C 0 15

SG89 101 81 05C 0 18

SG89 101 81 05H 0 21 21

SG89 101 81 06C 0 27 19



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 101 81 06H 0 24 16

SG89 101 81 07C 0 31 38 1.3

SG89 101 81 07H 0 31 18

SG89 101 83 02H 0 11

SG89 101 83 03C 0 21 19

SG89 101 83 04C 0 20 15
SG89 101 83 04H 0 9

SG89 101 83 05C 0 15

SG89 101 83 05H 0 20 15

SG89 101 83 06C 0 36 21
SG89 101 83 06H 0 33 31
SG89 101 83 07C 0 41 38 1.5

SG89 101 83 07H 0 42 39 1.33

SG89 101 85 O1H 0 22 22

SG89 101 85 03C 0 16

SG89 101 85 03H 0 18

SG89 101 85 04C 0 18

SG89 101 85 05C 0 22 18
SG89 101 85 05H 0 24 23

SG89 101 85 06C 0 33 27

SG89 101 85 06H 0 34 32

SG89 101 85 07C -0.13 42 39 1.59

SG89 101 85 07H 0 44 40 1.55

SG89 101 87 O1H 0 13

SG89 101 87 03C 0 14
SG89 101 87 03H 0 24 24

SG89 101 87 04C 0 23 25

SG89 101 87 04H 0 20 13

SG89 101 87 05C 0 26 27

SG89 101 87 05H 0 33 30

SG89 101 87 06C 0 34 28

SG89 101 87 06H 0 32 27
SG89 101 87 07C 0 52 51 1.49
SG89 101 87 07H 0 57 50 1.51
SG89 101 89 01C -0.5 11
SG89 101 89 02H 0 20 17

S689 101 89 03H -0.51 14

SG89 101 89 04C 0 26 30
SG89 101 89 05C 0 21 15

SG89 101 89 05H 0 34 28
SG89 101 89 06C 0 37 33

SG89 101 89 06H 0 36 27

SG89 101 89 07C 0 68 67 1.49

5689 101 89 07H 0 56 54 1.69
SG89 101 91 04C -0.63 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG89 101 91 04H 0 17

SG89 101 91 05C 0 11

SG89 101 91 05H 0 16

SG89 101 91 06C 0 19

SG89 101 91 06H 0 23 19

SG89 101 91 07C 0 36 36

SG89 101 91 07H 0 45 44 1.53

SG89 102 76 07H -0.74 9 5

SG89 102 78 01H -0.53 14

SG89 102 78 03H 0.49 8

SG89 102 78 04C -0.56 13

SG89 102 78 04H 0 10

SG89 102 78 05C -0.48 10

SG89 102 78 05H -0.58 19

5G89 102 78 06C 0 25 19

SG89 102 78 06H 0 28 20

SG89 102 78 07C 0 38 32

SG89 102 78 07H 0 39 30

SG89 102 80 03C 0.56 9

SG89 102 80 04C -0.5 12

SG89 102 80 04H 0.3 10

SG89 102 80 05C 0.43 19

SG89 102 80 05H -0.54 21 23

SG89 102 80 06C 0 36 21

SG89 102 80 06H 0 30 30

SG89 102 80 07C 0 40 32

SG89 102 80 07H 0 39 31

SG89 102 82 04C 0 16

SG89 102 82 05C 0 10

SG89 102 82 05H 0 23 22

SG89 102 82 06C 0 24 19

SG89 102 82 06H 0 28 23

SG89 102 82 07C 0 34 28

SG89 102 82 07H 0 35 32

SG89 102 84 01H -0.43 7

SG89 102 84 02H 0.47 8

SG89 102 84 03C 0.37 10

SG89 102 84 03H 0.34 9

5G89 102 84 04C -0.5 19

SG89 102 84 04H 0 17

SG89 102 84 05C 0 16

SG89 102 84 05H -0.56 20 21

SG89 102 84 06C 0 32 18

SG89 102 84 06H 0 40 33

SG89 102 84 07C 0 40 32



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point' M Length (In)

SG89 102 84 07H 0 43 42 1.39

SG89 102 86 02H 0 10

SG89 102 86 03C 0 8

SG89 102 86 04C 0 19

SG89 102 86 05C 0 15

SG89 102 86 05H -0.63 20 22

SG89 102 86 06C 0 33 26

SG89 102 86 06H 0 28 26

SG89 102 86 07C 0 38 30

SG89 102 86 07H 0 41 41 1.5

SG89 102 88 03C 0.44 9

SG89 102 B8 04C -0.52 16

SG89 102 88 05C -0.54 10

SG89 102 88 05H 0 27 27

SG89 102 88 06C 0 35 35

SG89 102 88 06H 0 39 35

SG89 102 88 07C 0 43 42 1.38

SG89 102 88 07H 0 41 40 1.35

SG89 102- 90 04C -0.63 10

SG89 102 90 04H 0.37 11

SG89 102 90 05C -0.57 11

SG89 102 90 OSH -0.52 19

SG89 102 90 06C 0 18

SG89 102 90 06H 0 21 18

SG89 102 90 07C 0 41 34

SG89 102 90 07H 0 45 41 1.49

SG89 103 77 04C -0.52 12

SG89 103 77 05H -0.6 12

SG89 103 77 06C 0 17

SG89 103 77 06H 0 20 15
SG89 103 77 07C 0 26 26

SG89 103 77 07H 0 31 26

SG89 103 79 01H -0.45 13

SG89 103 79 04H -0.58 11

SG89 103 79 05C -0.58 9

SG89 103 79 05H -0.58 17

SG89 103 79 06C 0 18

SG89 103 79 06H 0 19

SG89 103 79 07C 0 22 21

SG89 103 79 07H 0 37 26

SG89 103 81 01H 0 11

SG89 103 81 03H 0 10

SG89 103 81 04C 0 15

SG89 103 81 05C 0 12

SG89 103 81 05H 0 15



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)
SG89 103 81 06C 0 27 18

SG89 103 81 06H 0 24 19

SG89 103 81 07C 0 30 27

SG89 103 81 07H 0 35 27

SG89 103 83 02H 0 16

SG89 103 83 03C 0 13

SG89 103 83 03H 0 18

SG89 103 83 04C 0 17

SG89 103, 83 04H 0 11

SG89 103 83 05C 0 18

SG89 103 83 05H 0 18

SG89 103 83 06C 0 33 26

SG89 103 83 06H 0 29 21

SG89 103 83 07C 0 39 39 1.44

SG89 103 83 07H 0 33 25

SG89 103 85 03H 0.37 9

SG89 103 85 04C 0 17

SG89 103 85 04H -0,56 12

SG89 103 85 05C 0 20 18

SG89 103 85 05H -0.5 24 24

SG89 103 85 06C 0 36 24

SG89 103 85 06H -0.02 30 29

SG89 103 85 07C 0 45 40 1.51

SG89 103 85 07H 0 46 40 1.47

SG89 103 87 02H 0 7

SG89 103 87 03C 0.48 7

SG89 103 87 03H -0.56 11
SG89 103 87 04C 0 11

SG89 103 87 04H 0 9

589 103 87 05H 0 20 21

SG89 103 87 06C 0 29 25
SG89 103 87 06H 0 28 27

SG89 103 87 07C 0 37 30

SG89 103 87 07H 0 36 33

SG89 103 89 04C -0.59 8

SG89 103 89 05H -0.58 15

SG89 103 89 06C 0 18

SG89 103 89 06H 0 18

SG89 103 89 07C 0 27 26

SG89 103 89 07H 0 28 21

SG89 103 91 06H -0.09 11
SG89 103 91 07C -0.63 10 9

SG89 104 78 04H 0 15

SG89 104 78 05C 0 17

SG89 104 78 05H 0 17



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW COL ELEV INCH Bobbin %TW +Point"' %TW +Point"M Length (In)

SG89 104 78 06C 0 27 17

SG89 104 78 06H 0 32 25

SGS9 104 78 07C 0 37 31

SG89 104 78 07H 0 38 30

SG89 104 80 04C -0.52 14

SG89 104 80 05C 0 19

SG89 104 80 05H 0 24 22

SG89 104 80 06C 0 29 16

SG89 104 80 06H 0 27 20

SG89 104 80 07C 0 37 39 1.41

SG89 104 80 07H 0 38 30

SG89 104 82 05C 0 9

SG89 104 82 05H 0 19

SG89 104 82 06C 0 12

SG89 104 82 06H 0 18

SG89 104 82 07C 0 25 20

SG89 104 82 07H 0 32 32

SG89 104 84 04C -0.61 15

SG89 104 84 05C 0 16

SG89 104 84 05H 0 23 16

SG89 104 84 06C 0 26 16

SG89 104 84 06H 0 31 25

SG89 104 84 07C 0 34 31

SG89 104 84 07H 0 33 27

SG89 104 86 02C 0 12

5G89 104 86 02H 0 14

SG89 104 86 03H 0 16

SG89 104 86 04C 0 16

SG89 104 86 05C 0 19

SG89 104 86 05H 0 19

SG89 104 86 06C 0 31 17

SG89 104 86 06H 0 27 27

SG89 104 86 07C 0 38 37

SG89 104 86 07H 0 43 39 1.42

SG89 104 88 03H -0.54 9

SG89 104 88 04C 0 12

5G89 104 88 05C 0 13

SG89 104 88 05H 0 14

SG89 104 88 06C 0 15

SG89 104 88 06H 0 31 20

SG89 104 88 07C 0 12 13

SG89 104 88 07H 0 30 25

SG89 104 90 05H -0.54 13

SG89 104 90 06H 0 11

SG89 104 90 07C -0.56 13 14



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +Point'" Length (In)

SG89 104 90 07H -0.56 11 8

SG89 105 77 04H 0 13

SG89 105 77 05H 0 11
SG89 105 77 06C 0 15

SG89 105 77 06H 0 26 20

SG89 105 77 07C -0.13 23 24

SG89 105 77 07H -0.15 36 30

SG89 105 79 01H -0.51 11

SG89 105 79 02H 0.53 10

SG89 105 79 03C 0.48 11

SG89 105 79 04C -0.54 15

SG89 105 79 04H 0 15

SG89 105 79 05C 0 13

SG89 105 79 05H -0.6 18

SG89 105 79 O6C 0 30 20

SG89 105 79 06H 0 34 28

SG89 105 79 07C 0 38 40 1.39

SG89 105 79 07H 0 43 38 1.38

SG89 105 81 04C 0 14

SG89 105 81 05C 0 14

SG89 105 81 05H 0 17

SG89 105 81 06C 0 23 17

SG89 105 81 06H 0 26 19

SG89 105 81 07C 0 31 28

SG89 105 81 07H 0 32 22

SG89 105 83 03H 0 12

SG89 105 83 04C 0 13

SG89 105 83 05C 0 19

SG89 105 83 05H 0 21 19

SGS9 105 83 06C 0 30 22

SG89 105 83 06H 0 23 17

SG89 105 83 07C 0 36 35

SG89 105 83 07H 0 31 23

SG89 105 85 04C 0 18

SG89 105 85 05C 0 16

SG89 105 85 05H 0 21 19

SG89 105 85 06C 0 31 23

SG89 105 85 06H 0 30 29

SG89 105 85 07C 0 41 39 1.36

SG89 105 85 07H 0 44 41 1.68

SG89 105 87 04C 0 11

SG89 105 87 05C 0 12

SG89 105 87 05H 0 16

SG89 105 87 06C 0 10

SG89 105 87 06H 0 22 20



- a .

SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point'" Length (In)

SG89 105 87 07C 0 37 38 1.54

SG89 105 87 07H 0 34 30

SG89 105 89 07H -0.63 14 9

SG89 106 78 04C -0.52 8

SG89 106 78 05C -0.54 11

SG89 106 78 05H -0.62 9

SG89 106 78 06H 0 18

SG89 106 78 07C 0 25 22

SG89 106 78 07H 0 25 19

SG89 106 80 03C 0.37 9

SG89 106 80 04C -0.59 8

SG89 106 80 05C 0 14

SG89 106 80 05H 0 11

SG89 106 80 06C 0 15

SG89 106 80 06H -0.65 22 22

5G89 106 80 07C 0 28 27

SG89 106 80 07H 0 35 29

SG89 106 82 04C 0 9

SG89 106 82 OSH 0 10

SG89 106 82 06C 0 9

SG89 106 82 06H 0 17

SG89 106 82 07C 0 21 20

SG89 106 82 07H 0 25 22

SG89 106 84 04C 0 12

5689 106 84 OSC 0 13

SG89 106 84 05H -0.58 18

SG89 106 84 06C 0 10

SG89 106 84 06H 0 18
SG89 106 84 07C 0 30 29

SG89 106 84 07H 0 32 27

SG89 106 86 03C 0 9

SG89 106 86 04H -0.58 9

SG89 106 86 05H -0.5 11

SG89 106 86 06C 0 20 17

SG89 106 86 06H 0 12

SG89 106 86 07C 0 28 29

SG89 106 86 07H 0 39 34

SG89 106 88 06H 0 10

SG89 106 88 07C -0.57 15 17

SG89 106 88 07H -0.7 7

SG89 106 94 03H -0.47 11

SG89 107 77 06H 0 17

SG89 107 77 07H -0.69 15 13

SG89 107 79 04C -0.52 9

SG89 107 79 05C 0.35 8



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV iNCH Bobbin %TW +PointTM %TW +Point'M Length (in)

SG89 107 79 05H -0.58 19

SG89 107 79 06C 0.37 9

SG89 107 79 06H 0 29 27

SG89 107 79 07C 0 25 26

SG89 107 79 07H 0 41 38 1.31

SG89 107 81 04H 0 12

SG89 107 81 06H 0 12

SG89 107 81 07C 0 21 22

SG89 107 81 07H 0 27 23

SG89 107 83 06C 0 11

SG89 107 83 06H 0 10

SG89 107 83 07C 0 19 21

SG89 107 83 07H 0 10 7

SG89 107 85 06C 0.35 8

SG89 107 85 06H -0.58 9

SG89 107 85 07C 0 31 28

SG89 107 85 07H -0.59 10 8

SG89 107 87 05H -0.58 10

SG89 107 87 06H -0.71 18

SG89 107 87 07C -0.54 8 9

SG89 107 87 07H -0.7 21 16

SG89 108 78 07H -0.65 11 8

SG89 108 80 07H -0.65 14 8

SG89 108 88 06H -0.09 13

SG89 109 79 05H -0.6 11

SG89 109 79 07H -0.65 20 16

SG89 109 85 05H -0.54 9

5G89 115 85 05H -0.58 8

SG89 135 91 06H -0.65 9
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category

SG89 99 89 TWD 0 07C -0.84 TSP Wear
SG89 99 89 TWD 18 07C -0.81 TSP Wear
SG89 99 89 TWD 39 07C -0.76 TSP Wear
SG89 99 89 TWD 56 07C -0.73 TSP Wear
SG89 99 89 TWD 55 07C -0.71 TSP Wear
SG89 99 89 TWD 56 07C -0.68 TSP Wear
SG89 99 89 TWD 64 07C -0.65 TSP Wear
SG89 99 89 TWD 66 07C -0.62 TSP Wear
SG89 99 89 TWD 63 07C -0.6 TSP Wear
SG89 99 89 TWD 72 07C -0.57 TSP Wear
SG89 99 89 TWD 71 07C -0.54 TSP Wear
SG89 99 89 TWD 72 07C -0.52 TSP Wear
SG89 99 89 TWD 70 07C -0.49 TSP Wear
SG89 99 89 TWD 67 07C -0.47 TSP Wear
SG89 99 89 TWD 60 07C -0.44 TSP Wear
SG89 99 89 TWD 56 07C -0.41 TSP Wear
SG89 99 89 TWD 59 07C -0.39 TSP Wear
SG89 99 89 TWD 50 07C -0.36 TSP Wear
SG89 99 89 TWD 42 07C -0.33 TSP Wear
SG89 99 89 TWD 44 07C -0.31 TSP Wear
SG89 99 89 TWD 43 07C -0.28 TSP Wear
SG89 99 89 TWD 42 07C -0.25 TSP Wear
SG89 99 89 TWD 41 070 -0.23 TSP Wear
SG89 99 89 TWD 41 07C -0.2 TSP Wear
SG89 99 89 TWD 41 07C -0.17 TSP Wear
SG89 99 89 TWD 39 07C -0.14 TSP Wear
SG89 99 89 TWD 41 07C -0.12 TSP Wear
SG89 99 89 TWD 41 07C -0.09 TSP Wear
SG89 99 89 TWD 41 07C -0.07 TSP Wear
SG89 99 89 TWD 46 07C -0.04 TSP Wear
SG89 99 89' TWD 46 07C -0.01 TSP Wear
SG89 99 89 TWD 45 07C 0.02 TSP Wear
SG89 99 89 TWD 45 07C 0.04 TSP Wear
SG89 99 89 TWD 44 07C 0.07 TSP Wear
SG89 99 89 TWD 45 07C 0.1 TSP Wear
SG89 99 89 TWD 49 07C 0.12 TSP Wear
SG89 99 89 TWD 47 07C 0.15 TSP Wear
SG89 99 89 TWD 50 07C 0.18 TSP Wear
SG89 99 89 TWD 51 07C 0.2 TSP Wear
SG89 99 89 TWD 53 07C 0.23 TSP Wear
SG89 99 89 TWD 55 07C 0.26 TSP Wear
SG89 99 89 TWD 56 07C 0.28 TSP Wear
SG89 99 89 TWD 55 07c 0.31 TSP Wear
SG89 99 89 TWD 60 07C 0.34 TSP Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Cateqory
SG89 99 89 TWO 65 070 0.36 TSP Wear
SG89 99 89 TWD 68 07C 0.39 TSP Wear
SG89 99 89 TWD 70 07C 0.42 TSP Wear
SG89 99 89 TWD 71 07C 0.44 TSP Wear
SG89 99 89 TWD 72 07C 0.47 TSP Wear
SG89 99 89 TWD 68 07C 0.5 TSP Wear
SG89 99 89 TWD 71 07C 0.52 TSP Wear
SG89 99 89 TWD 64 07C 0.55 TSP Wear
SG89 99 89 TWD 66 07C 0.57 TSP Wear
SG89 99 89 TWD 62 07C 0.6 TSP Wear
SG89 99 89 TWD 51 07C 0.63 TSP Wear
SG89 99 89 TWD 52 07C 0.66 TSP Wear
SG89 99 89 TWD 42 07C 0.68 TSP Wear
SG89 99 89 TWD 26 070 0.71 TSP Wear
SG89 99 89 TWD 26 07C 0.76 TSP Wear
SG89 99 89 TWOD 0 07C 0.79 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG89 99 89 TWD 0 07H -0.96 TSP Wear
SG89 99 89 TWD 5 07H -0.93 TSP Wear
SG89 99 89 TWD 9 07H -0.9 TSP Wear
SG89 99 89 TWD 7 07H -0.87 TSP Wear
SG89 99 89 TWD 28 07H -0.85 TSP Wear
SG89 99 89 TWD 52 07H -0.82 TSP Wear
SG89 99 89 TWD 50 07H -0.8 TSP WNear
SG89 99 89 TWD 61 07H -0.77 TSP Wear
SG89 99 89 TWD 65 07H -0.74 TSP Wear
SG89 99 89 TWD 69 07H -0.72 TSP Wear
SG89 99 89 TWD 69 07H -0.69 TSP Wear
SG89 99 89 TWD 71 07H -0.66 TSP Wear
SG89 99 89 TWD 71 07H -0.64 TSP Wear
SG89 99 89 TWD 72 07H -0.61 TSP Wear
SG89 99 89 TWD 69 07H -0.58 TSP Wear
SG89 99 89 TWD 56 07H -0.56 TSP Wear
SG89 99 89 TWD 49 07H -0.53 TSP Wear
SG89 99 89 TWD 49 07H -0.51 TSP Wear
SG89 99 89 TWD 61 07H -0.48 TSP Wear
SG89 99 89 TWD 53 07H -0.45 TSP Wear
SG89 99 89 TWD 45 07H -0.43 TSP Wear
SG89 99 89 TWD 40 07H -0.4 TSP Wear
SG89 99 89 TWD 34 07H -0.37 TSP Wear
SG89 99 89 TWD 34 07H -0.35 TSP Wear
SG89 99 89 TWD 30 07H -0.32 TSP Wear
SG89 99 89 TWD 28 07H -0.29 TSP Wear
SG89 99 89 TWD 27 07H -0.27 TSP Wear
SG89 99 89 TWD 27 07H -0.24 TSP Wear
SG89 99 89 TWD 29 07H -0.22 TSP Wear
SG89 99 89 TWD 28 07H -0.19 TSP Wear
SG89 99 89 TWD 30 07H -0.16 TSP Wear
SG89 99 89 TWD 31 07H -0.14 TSP Wear
SG89 99 89 TWD 31 07H -0.11 TSP Wear
SG89 99 89 TWD 26 07H -0.09 TSP Wear
SG89 99 89 TWD 29 07H -0.06 TSP Wear
SG89 99 89 TWD 29 07H -0.03 TSP Wear
SG89 99 89 TWD 33 07H -0.01 TSP Wear
SG89 99 89 TWD 30 07H 0.02 TSP Wear
SG89 99 89 TWD 29 07H 0.04 TSP Wear
SG89 99 89 TWD 29 07H 0.07 TSP Wear
SG89 99 89 TWD 36 07H 0.1 TSP Wear
SG89 99 89 TWD 48 07H 0.13 TSP Wear
SG89 99 89 TWD 51 07H 0.16 TSP Wear
SG89 99 89 TWD 50 07H 0.18 TSP Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG89 99 89 TWD 45 07H 0.2 TSP Wear
SG89 99 89 TWD 51 07H 0.23 TSP Wear
SG89 99 89 TWD 54 07H 0.26 TSP Wear
SG89 99 89 TWD 61 07H 0.28 TSP Wear
SG89 99 89 TWD 63 07H 0.31 TSP Wear
SG89 99 89 TWD 62 07H 0.33 TSP Wear
SG89 99 89 TWD 61 07H 0.36 TSP Wear
SG89 99 89 TWD 59 07H 0.39 TSP Wear
SG89 99 89 TWD 42 07H 0.42 TSP Wear
SG89 99 89 TWD 32 07H 0.44 TSP Wear
SG89 99 89 TWD 47 07H 0.47 TSP Wear
SG89 99 89 TWD 56 07H 0.49 TSP Wear
SG89 99 89 TWD 48 07H 0.52 TSP Wear
SG89 99 89 TWD 33 07H 0.54 TSP Wear
SG89 99 89 TWD 9 07H 0.57 TSP Wear
SG89 99 89 TWD 8 07H 0.59 TSP Wear
SG89 99 89 TWD 11 07H 0.62 TSP Wear
SG89 99 89 TWD 8 07H 0.65 TSP Wear
SG89 99 89 TWD 8 07H 0.67 TSP Wear
SG89 99 89 TWD 8 07H 0.7 TSP Wear
SG89 99 89 TWD 5 07H 0.73 TSP Wear
SG89 99 89 TWD 6 07H 0.75 TSP Wear
SG89 99 89 TWD 0 07H 0.78 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG89 99 91 TWO 0 07H -0.89 TSP Wear
SG89 99 91 TWD 3 07H -0.86 TSP Wear
SG89 99 91 TWD 36 07H -0.83 TSP Wear
SG89 99 91 TWD 42 07H -0.81 TSP Wear
SG89 99 91 TWD 35 07H -0.78 TSP Wear
SG89 99 91 TWD 50 07H -0.75 TSP Wear
SG89 99 91 TWD 61 07H -0.72 TSP Wear
SG89 99 91 TWD 60 07H -0.7 TSP Wear
SG89 99 91 TWD 67 07H -0.67 TSP Wear
SG89 99 91 TWD 68 07H -0.64 TSP Wear
SG89 99 91 TWID 68 07H -0.61 TSP Wear
SG89 99 91 TWD 67 07H -0.59 TSP Wear
SG89 99 91 TWD 68 07H -0.56 TSP Wear
SG89 99 91 TWD 67 07H -0.53 TSP Wear
SG89 99 91 TWD 68 07H -0.51 TSP Wear
SG89 99 91 TWD 63 07H -0.48 TSP Wear
SG89 99 91 TWD 45 07H -0.45 TSP Wear
SG89 99 91 TWD 42 07H -0.42 TSP Wear
SG89 99 91 TWD 46 07H -0.39 TSP Wear
SG89 99 91 TWD 36 07H -0.36 TSP Wear
SG89 99 91 TWD 36 07H -0.34 TSP Wear
SG89 99 91 TWD 36 07H -0.31 TSP Wear
SG89 99 91 TWD 37 07H -0.28 TSP Wear
SG89 99 91 TWID 35 07H -0.26 TSP Wear
SG89 99 91 TWD 36 07H -0.23 TSP Wear
SG89 99 91 TWD 38 07H -0.2 TSP Wear
SG89 99 91 TWD 39 07H -0.17 TSP Wear
SG89 99 91 TWD 38 07H -0.14 TSP Wear
SG89 99 91 TWD 40 07H -0.12 TSP Wear
SG89 99 91 TWD 38 07H -0.09 TSP Wear
SG89 99 91 TWD 38 07H -0.06 TSP Wear
SG89 99 91 TWD 39 07H -0.03 TSP Wear
SG89 99 91 TWD 44 07H 0 TSP Wear
SG89 99 91 TWD 45 07H 0.02 TSP Wear
SG89 99 91 TWD 45 07H 0.05 TSP Wear
SG89 99 91 TWD 44 07H 0.07 TSP Wear
SG89 99 91 TWD 47 07H 0.1 TSP Wear
SG89 99 91 TWD 48 07H 0.13 TSP Wear
SG89 99 91 TWD 50 07H 0.16 TSP Wear
SG89 99 91 TWD 50 07H 0.18 TSP Wear
SG89 99 91 TWD 50 07H 0.21 TSP Wear
SG89 99 91 TWD 51 07H 0.24 TSP Wear
SG89 99 91 TWD 50 07H 0.27 TSP Wear
SG89 99 91 TWD 49 07H 0.29 TSP Wear



SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 Category
SG89 99 91 TWD 51 07H 0.32 TSP Wear
SG89 99 91 TWD 50 07H 0.35 TSP Wear
SG89 99 91 TWD 50 07H 0.37 TSP Wear
SG89 99 91 TWD 50 07H 0.4 TSP Wear
SG89 99 91 TWD 47 07H 0.43 TSP Wear
SG89 99 91 TWD 33 07H 0.46 TSP Wear
SG89 99 91 TWD 33 07H 0.48 TSP Wear
SG89 99 91 TWD 40 07H 0.51 TSP Wear
SG89 99 91 TWD 30 07H 0.54 TSP Wear

SG891 99 91 TWD 26 07H 0.56 TSP Wear
SG89 99 91 TWD 28 07H 0.59 TSP Wear
SG89 99 91 TWOD 3 07H 0.62 TSP Wear
SG89 99 91 TWD 0 07H 0.65 TSP Wear
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Cc: ffiai ~ g)1=;c S M.Ob Jin;1 Anargw: n...flira"
Subject: RE: SONGS Unit 3 In Situ teeting schecule
Date: Weanerday, March 07, 2012 7:56:2B AM

A call would be beneficial, just to hear the scope of testing planned for Unit 3. Early Friday
would be best, 7am PST, if the licensee could support. I would not be available from 7:30
- 9am PST, then available after that.... But preference is earlier than later.

From: Hall, Randy
Sent: Wednesday, March 07, 2012 6:37 AM
To: Kulesa, Gloria; Werner, Greg; Karwoski, Kenneth; Anchondo, Isaac; Drake, James
Cc Murphy, Emmett; Lantz, Ryan; Reynoso, John; Melfi, Jim; Johnson, Andrew; Markley, Michael
Subject FW: SONGS Unit 3 In Situ testing schedule

I received this information from SCE licensing; hopefully it is consistent with other
communications. If RIV and NRR want a call with the licensee this Friday, 3/9, please let
me know a proposeo time and I'll set up a bridge.

Randy Hall, Senior Project Manager
Plant Licensing Branch IV
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

USNRC

(301) 415-4032

From: (b)(6)

Sent- Tuesday, March 06, 2012 5:20 PM
TO: Hall, Randy; Murphy, Emmett
Subject:

Randy.
We intend to start in-situ pressure testing early next week (either Monday 3112 or Tuesday 3113). We
can support a conference call to discuss our plans on Friday 3(9.
We expect a final list of tubes to test by Friday 3/9. The list will be in excess of 100 tubes.

(b)(6)

Manager, Plant Licensing
San Onofre Nuclear Generating StationSOffice F(-b)(-6)I

*~Cell: [1(b)(6)3~j.... ....I...............I
This communication is intended solely for the use of the individual or entity to which it is addressed. If
you have received this communication in error, please notify the sender immediately and permanently
delete the original and any copy of this communication.

1,



(b)(6)

subjW-i FW: H.ea tSr NRC 1,r.-Sku I'rem,. TIt Call
Dat Rtlurmdoy, Minh 05, 2012 2.0"'22 PM

Unit 3 03-8-•32•Rl(l.d
5flj I RO fn.Ol OIW Ray 2 NIIC •

Everyone,

I Just received the attached Info for the upcoming call with SONGS on BG tube issues,

Randy

.1(b)(6) -.... ..

Stnt.:' ifturday, Mardi 08, 2012 22 P ---
To: Hall, Randy
Subject: FW; Handouts for NRC In-S}tu Pressure Test Call

Ranidy

Information or Discussion at our schedule 1600 EST phone call Is attached. Please distribute to the
expected part•cipants.

Regards,

(b)(6)

6-Sen Onofr Nucleaza.qenrating Slation
Offce ujaah6I

ThIla cornmunzalton Is Intended solely for the use of the Individual or entity to wlhich It Is addressed. If
you have received this communication In error, please nobtly the sender Immediately and permanently
delete ehe ortgInal and any copy of this communication.
. . . . . .....F do by Lk'do CoktrIlVONOS,;EJEJX on a2155120f2 11:62 AM

F- (b)(6)

1 (b)(6)

Do,.: WA,&2012 14A5
Suborv Harndaut for NRC l-lhu Paroose Toil CooI

FOR INTIERNAL. UM2 ONLY

Unrl 2 SG Status

- it



*lj

Unit 3 ,0 In-Situ Preseure Testing

Tooting Outine

3-8-12

scope!

1. Selection for In situ pressure and leak test candidetes was performed In accordance with
RAyislon 3 of the EPRI Steam Generator in Situ Pressure Teat Guidelines

2. No deviations to the guldelines were taken
3. The Monte Carlo approach In Appendix A of the EPRI Guidelines wes used for selection of test

candidates
4. - 130 tubes to test - likely all will be the full length of tube and many will lie testing multiple flaws

(fresapoe as well as TSP)
6. Test paretere - simlar to Unit 2

a. NOWP 1860 pesg
b. MSLB 3200 psog
o. 3NODP 5250 polg

6. Hold points at ench of the above pressures as well ee et
a. 3800 pslg
b. 4300pstg
c. 4800 polg

7. Leakage ecoeptane criterila Is -. 0.6 gpm toItl (for all tubes In e single steam generator) at
MSLB eka-LqJ5_0 ob Intel rInr .11 tubes In e so1e sfeteam generator) at HO1 Pa. • C ' )|

9. ;d minu=slR~t"lt z eak9e ý

10. 8 minute hold whien leakage Is detested

Schedule:

1. AREVA Test List (Preliminary) Completed
2. Final List approved by SCE FC 3/9
3. AREVA Tube End Repair FC 3S1t
4.. First In-Situ Tuesday 3113
S. Duration 6-10 days for teooing plus 2 days for ECT
S. Two seta of equipment - one per steam generator
7. Four les

t 
teams

8. Planning to lest on trwo 12 hour shifts



Approach:

1. Day shift only for first 1 - 2 days
2. All test engineers (SCE and AREVA) observe on day shift
3, Test Sequence'

a. Tube with low failure probability
b. Tube with high failure probability

I. !f preceding tube indicates leakage during testing, the next test will be a tube with
a low probability of falure

c. Tube with leakage detected d.urng SG leakage test
d. Tube with low failure probability
e. Tube with next highest failure probability

I. If precedingtube Indicates leakage during testing, the next test will be a tube with
al ow. probability of failure

f. Continue in sequence from highest probability to lowest, alternating with low failure
probability after any test with leakage

4. Following first day shift, :acquire eddy current testing data (bobbin and rotating probe) of all tested
tubes

6. Evaluate eddy results and compare test results with predictions
6. Proceed With remalinng tubes in order of probability
7. Higher probability only on day shift
8. Nights proceed from lowest probability up
9. Bobbin and rotating coll examinations of all pressure tested tubes to Inspect for changes in the

flaw characteristics
10. Video probe examinations may be used to supplement the ECT results
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San Onofre Nuclear Station Unit 3 - U3FI6B - SIG 88R
INSITU LIST (Rev. 0)

Structural
Depth Tube

SIG Row Col Reason for Test Flaw Type (%TWD) Qty. Rev.

SONGS3_88R 95 81 WAR 07C -0.47 TSP Wear 437 1 0
SVI B03 -1.23" Freespan Wear __.7_

WAR 070 -0.60 TSP Wear 44.6
SONGS3_88R 95 83 WAR 07H -0.51 TSP Wear 48.11 2 0

SVI B07 +10.02 Freespan Wear 68.6

SONG53 88R 95 85 WAR 07C -0,47 TSP Wear 42-89 3 0

SONGS3_88R 95 87 SVI B03 +2226 Freespan Wear 47.4 4 0.

SONGS3-88R 96 82 WAR 07C +0.48 TSP Wear 42 5 0

SONGS3 88R 96 84 SVIB08 +821 Freespan Wear 46.3 6 0

SONGS3_88R 96 86 SVI B08 +6.04 Freespan Wear 47.72 7 0

WAR 07C -0.44 TSP Wear 56.2
SONGS3.8SR 97 81 WAR 07H -0.59 TSP Wear 44.68 8 0

SVI B02 +13.57 Freespan Wear 64ý2

WAR 07C +0.39 TSP Wear 45.5
WAR 07H -0.78 TSP:Wear 45A18

SONGS3•_88R 97 83 SVI B07 +10.49 Freespan Wear 57.46: 9 0

SV1 B09 +7.23 Freespan Wear 47.3

SONGS3_38R 97 85 SVI B08 +0.94 Freespan Wear 46.77 10 0

SONGS3 88R 97 87 SVI B08 +12-68 Freespan Wear 4712 1,1 0

WAR:07H -0.39 TSP Wear 5327
SONGS3_88R 98 80 WAR 07C -0.58 TSP Wear 46 12 0

___SV102 +2.41 Freespan Wear 74.39

WAR 07C +0.45 TSP Wear 48.79
SONGS3_88R 98 82 WAR 07H -0.55 TSP Wear 48.06 13 0

SVI B02 +10.46 Freespan Wear 46.63

Page I of 8



San Onofre Nuclear Station Unit 3 - U3F16B - SIG 88R

INSITU UST (Rev. 0)

Structural
Depth Tube

SIG Row Col Reason for Test FlawType (%TWD) Qty. Rev.

SONGS3 88R 98 84 WAR070C +0.38 TSP Wear 41 14 0

WAR 07C m-0.54 TSP Wear 49.1
SONGS3_88R 99 81 WAR 07H,-0.57 TSP Wear 50.84 15 0

SVI B02 +9-95 Freespan Wear 71.81
WAR 07C -0.54 TSP Wear 80.02
WAR OTH -0.30 TSP Wear 48.5

soNGS388R 99 83 WAR OSH -0.68 TSP Wear 450 16 0

SVI. B07 +8.31 F:reespan Wear 1 2.89

WAR 07C -0.40 TSP Wear 45-3
SONGS3 88R 99 87 WAR 071-1-0.65 TSP Wear 41.79 17

WAR 07H -0.59 TSP Wear 44.25
:WAR 07C +0.48 TSP Wear 42.8

SONGS3_88R 100 80 SVI B02 +2.33 Freespan Wear 79:67 18

SVJ 802 +1.50 Freespan'Wear 62.61

WAR 07C -0.57 TSP Wear 542
SONGS3_88R 100 82 WAR 07H--0.58 TSP Wear 47.02 19 0

SONGS3 88R 100 86 WARO 0":-0.4T TSP Wear 41.54 20 0

WAR 07C -0.48 TSP Wear 53.08
WAR 07H -0.84 TSP Wear 50.13

SNGS3_88R 101 81 +979 Freespan Wear 74.28 21

SVI B02 +6.98 Freespan Wear 50.74

WAR 07C -:0.50 TSP Wear 47.53
WAR 06H -0.67 TSP Wear 49-2

SONGS3_88R 101 83 WAR 07H:-0.41 TSP Wear 53.18 22 0
SVI B07 +8.22 Freespan Wear 53.17
SVM 609-0.76 Freespan Wear 47.01

Page 2 of 8



San Onofre. Nuclear Station Unit 3 - U3F16B - SIG 88R

INSITU LIST (Rev. 0)

Structura:
Depth Tube

SIG Row Col Reason for Test Flaw Type. (%TWD) Qty. Rev.
WAR 07H -0-52 TSPWear 47.3

SONGS3_88R 101 85 WAR 07C -0.48 TSP Wear 47.32 23 0
SVI B02 +3.12 Freespan Wear 46.82

WAR 07C -0.51 TSP Wear 47.0
WAR 07H -0.54 TSP Wear 45.13

SONGS3_88R 102 78 SV! B02 +7.66 Freespan.Wear 98-67 25 0

WAR 07C -0.48 TSP Wear 432
SONGS3_88R 102 80 SVI B02 +9.22 Freespan Wear 58.04 26 0

SVI B02 +1.80 Freesparn Wear 52-74

WAR 07C -0.56 TSP Wear 57.53
SONGS_68SR 102 82 WAR 07H -0.60 TSP Wear 56.99 27 0

SV1 B02 +5.55 Freespan Wear 57.67

WAR 07H -0.28 TSP Wear 46.03
SONGS3_SBR 102 86 WAR 07C -0-56 TSP Wear 41.65 28 0

SONGS3 88R 103 77 WAR 07C -0-73 TSP Wear 41 4 29 0

WAR 07C -0-64 TSP Wear 54.8- WAR 07H -0.69 TSP Wear 55.0

WAR 07H--0.62 TSP Wear 51.83
SONGS3_88R 103 81 WAR 07C -0.38 TSP Wear 48.54 31 0

SVI B02 +7.01 Freespan Wear 502

SQNGS3_88R 103 83 WAR 07H -0.62 TSP Wear 45.15 32 0
WAR 07C -0-48 TSP Wear 44.7

WAR 07C -0.58 TSP Wear 48.09
SONGS3 88R 103 85 SVI:B02 +2.97 Freespan Wear 48.34 .33 0

SONGS3_88R 103 87 WAR 07C -0.35 TSP Wear 46 34 0

Page 3 of 8



San Onofre Nuclear Station Unit 3 - U3F16B - SIG 88R

INSITU LIST (Rev. 0)

Structural
Depth Tube

SIG Row Cot Reason for Test FlawType (%TWD) Qty. Rev.

WAR 07C -0.57 TSP Wear 49.7

SONGS3..SR 104 78 WAR 07H -0.74 TSP Wear 48.6 0SVI B02 +9.03 Freespan Wear 92.55
SV1 B03 +1.37 Freespan Wear 91.66

WAR 07H -0.73 TSP Wear 46.06
SONGS3_88R 104 80 WAR 07C -0.55 TSP Wear 56,9 36 0

SVI B02 +9.75 Freespan Wear s8.64

WAR 07H -0.55 TSP Weir 51.22

SONGS3-8R 104 82 WAR 07C -0.58 TSP Wear 47.84 37 0
SVI B02 +4.54 Freespan Wear 59.14
SVI B08 +8.50 Freespan Wear 47.3

WAR 070 4-0.02 TSP Wear 48.49
SONGS3_88R 104 84 WAR 07H -0.48 TSP Wear 50.75 38 0

SV B08 +15.16 Freespan Wear 65.65

SONGS3_88R 104 86 WAR 07H -0.58 TSP Wear 51.84 39 0
SVI 802+7.32 Freespan Wear 48.65

SONGS3_88R 105 77 SVM B02 +7.90 Freespan Wear 72.85 40 0

WAR 07C -0.50 TSP Wear 482
SONGS3_88R 105 79 WAR O6H -0.55 TSP Wear 48.02 41 0

SVI B03 +0.55 Freespan Wear 51.44

WAR 07H -0.59 TSP Wear 48.86
SONGS3 88R 105 81 WAR 07C -0.66 TSP Wear 45 42 0

SVI B02 +3.83 Freespan Wear 57.82

SONGS3_88R 105 83 WAR 07C -0.70 TSP Wear 53.13 43 0

SONGS3_88R 105 85 WAR 07C -0.43 TSP Wear 42-8 44 0

SONGS3.88R 105 87 SVl B02 +11.26 Freespan Wear 54.61 45 0

Page 4 of 8
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San Onofre Nuclear Station Unit.3 - U3FI6B - S/G 88R

INSITU LIST (Rev. 0)

Structural
Depth Tube

SIG Row Co6 Reason for Test Flaw-Type (%TWD) Qty. Rev.

SONGS3_8BR 106 76 WAR 07H -0.81 TSP Wear 45.4 46 0

WAR 07H -0-70 TSP Wear 64.6
SONGS3:_88R 106 78 'WAR 07C -0.31 TSP Wear 56.3 47 0

SVI B03 +1.39 Freespan Wear 91.7

WAR 07C -0.53 TSP Wear 48.6
SONGS3-88R 106 80 WAR:07H -0.75 TSP Wear 48.8 48 0

SVI B08 +7.16 Freespan Wear 54

WAR 07C--0.43 TPS Wear 46.48
SONGS3_88R 106 82 SVI B08 +8.32 Freespan Wear 49.6 49 0

SVI B03 -0.41 Freespan Wear 50.8

WAR:07H -0.64 TSP Wear 45.3
5ONGS3,88R 106 84 SVI Bog +0.00 Freespan Wear 65:5 0

SONGS3_88R 106 86 SVI B02 +6_03 Freespanrtear 48.45 51 0

WAR-070-0.86 TSP Wear 47.2
SONGS3_88R 107 77 SVI B08 +10.74 Freespan Wear 47.5 52 0

SVI 802 +8.30 Freespan Wear 78.8

SONGS3_SSR 107 79 WAR 0TH -0.77 TSP Wear 45.4 53 0

SVf B03 +0.19 Freespan Wear 68.16

SONGS3_88R 107 .81 SVI B02 +5.43 Freespan Wear 58.9 54 0

SONGS3,88R 107 85 SVI B02 +12.44 Freespan Wear 46.77 55 0

SVI B02 +10.66 Freespan Wear 54 6

:SONGS3_RR 107 87" SVI B02 +11.20 Freespan Wear 53.74

SO-GS3_SBR 108 76 WNAR 07H -0.72 TSP Wear 62.3 57 0O I SV1 B08 +6.92 Freespen Wear 46.8 1

Page 5 of 8



San Onofre Nuclear Station UnIt 3: U3F16B - SIG 88R

INS[TU LIST (Rev. 0)

Structural
Depth Tube

SfG Row Cof Reason for Test Flaw Type (%1TWD) Qty. Rev-

WAR 07C -0.70 TSP Wear 53.5
WAR 07H -0.62 TSP Wear 60.5

SONGS3_88R 108 78 SVI B02 +11;31 Freespan Wear 66.6 58 0
SVI 809 +0.25 Freespan Wear 472

WAR 07H -0.88 TSP Wear 45-3
SONGS3_88R 108 80 SVI BO8 +7.76 Freespan Wear S&4 59 0

SVI: B02 +12.36 Freespan Wear 71.98

WAR 07C -0.56 TSP Wear 43.57
SONGS3_88R 108 82 WAR 07H .0.54 TSP Wear 45.38 60 0

SVI B02 +13.40 Freespan Wear 48.8
WAR 07H -0.70 TSP Wear 47.9 61

SONGS3.88R 109 T7 SVI B08 +11.19 Freespan Wear 48.5

SONGS3-88R 109 79 WAR 07C -0.51 TSP Wear 41.7 62 0

WAR 07H -0.53 TSP Wear 50.41
SQNC3S3_88R 109 81 WAR 07C -0.57 TSP Wear 42.44 63 0

SONGS3_8aR 110 78 WAR 07C -0.60 TSP Wear 472 64 0
SVI;B02 +11.16 Freespan Wearj 62

SONGS3_89R 110 8 SVI:B02:+12.10 Freespan Wear 67 65 0
SVIB08 +10.78 Freespan:Wear 48:6

SQNGS3_88R 111 81 WAR 07H -0.56 TSP Wear 46.12 0
SVI B02 +14.33 Freespan Wear 55.65

SONGS388R 112 80ý WAR 07H -0.49 TSP Wear 42-5 67 0
SVI B08 +10-81 Freespan Wear 52-2

SONGS3 88R 1.13 81 SVI B02 +12.68 Freespan Wear _ 5654 68 0:

5ONGS3_88R 117 77 SVI B02 +1.&85 1FreespanWear 57 69 0
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San Onofre Nuclear Station Unit 3 - U3FM 6B:- SIG 88R

INSITU LIST (Rev. 0)

Structural
Depth Tube

SIG Row Col Reason for Test Flaw Type- (%TWD). Qty. Rev.

SONGS3_88R 117 79 SVI B03 +1.69 Freespan Wear 50.03 70 0

SONGS3-88R 119 77 SVI B02 +15.01 Freespan Wear 54 71 0

SONGS3-88R 119 79 SVI.B03 +1.51 :Freespan Wear 51.1 72 0

SONGS3_88R 120 78 WAR 07H -0.81 TSP Wear 47.6 73 0

Totals: 73
73

Notes (Rev. 0):
1. All locations. have been:veriffied for completion: of all required ET exams.
2. Tube 106-78 has a 100% TWD flaw confinmed via pressurized drip testing. Tubes 102-78.and 104-78.also-have flaws that
measure 100% TWD by eddy current but these are not belieed.to be throughwall. based. on the absence of leakage during
the drip test All other locations have been checked for %TWID and no locations are throughwall.

3. All locations have been examined for dents. bulges, obstructions, skip rolls, over expansions or other indications that could
Impair delivery of the tooling or the ability to seal in.a tube.

4. Tube end repair may be performed at the Task Leader's discretion pior to in situ testing as allowed by SCE document
S023-XXVII-29.85 Revision 9 (AREVA Procedure 03-6016219-008).

Approvals:

AREVA Lntegritd Engineering SCE Concurrence

AREVA Lead Level Ill
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San .Onofre. Nuclear Station Unit 3.- U3F1 OB - SiG 88R

INSITU LIST (Rev. 0)

structural
Depth Tube

SfG Row Col Reason for Test FlawType (%'1TWD) Qty. Rev.

AREVA Data Management Lead
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San Onofte Nuclear Station Unit3 - U3F116 - SIG 89R
INSITU LIST (Rev. 0)

Structural Tube
S/G Row Col Reason for Test Flaw Type Depth Rev.

(%1yTWD) _ .

SONGS3._89R 88 88 WAR 07H -0.59 TSP Wear 44.9 1 0.

SON6S3_89R_ 88 90 SVI B08 +6.04 Freespan Wear 55.13 2. 0

SONGS3 89R1 89 85 SVI: B08 +7.69 Freespan Wear 48-8 3 0

:SONGS3_89R 89 [ 87 WAR07C4-0.29: TSP Wear 41.5 4 0

SONGS3_89R 89 89 WAR 07C -0.54 TSP Wear 50.7 05

SONGS3_89R 90 90 SVI BOB +8.30 Freespan Wear 55.15 6 0

SONGS3_89R 91 85 SV1 B08 +7.96 Freespan Wear 48.29 7 0

WAR 07C -0.53 TSP Wear 43.4
SONG.S389R 91 87 WAR 07H -0.57 TSPWear 49.4 8

SONGS3_89R' 91 89 WAR 07C -0.55 TSP Wear 48.3 9 0

SONGS3-89R 91 '91 WAR 071H1-0.56 TSP Wear 50.7 10 0

SONGS3 89R_ 92 82 SVI B03-+0.88 Freespan Wear 46.8 11 0

SONGS3 89R 92 86 SVI B03-+0.97 Freespan We2r 46.3 12 0

WAR 07C +0.49 TSP Wear 45.7 1
SVI B07 +7.13 Freespan Wear 60.6 0. 0

SONGS3.89R 92 90 WAR 070 -0.51 TSP Wear 46.0 14 0

SVI B05 +6;10 Freespan Wear 49.5 1 ___0

SONGS3,89R 92 92 WAR 07C -0.69 TSP Wear 43.1 15 0

SONGS3_89R 93 87 WAR 070 +0.22 TSP Wear 48 16 0

WAR 07H -0.52 TSP Wear 44.4
SONGS3_89R 93 89 WAR 07C -0.52 TSPWear 44.4 17 0

'SVI B02 +11.6, Freespan. Wear 53.5

SONGS3.89R 93 91 WAR07C+0-28 TSPWear 43.6 18 0

SONGS3 89R 94 82 SVI B03 +0.91 Freespan Wear 46.3 19 0
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San Onofre Nuclear Station Unit 3- U3FI6B -:SIG 89R
INSITU LIST.(Rev. 0)

Structural
.SIG Row Col Reason for Test Flaw Type Depth Tube Rev.

(%TWD) ity.

WAR :07C -0-63 TSP Wear 42.6
SONGS3-89R 94 86 SVi BOB +3.70 Freespan Wear 52.7 20 0

WAR 0TH -0.58 TSP Wear 45.1
SONGS3_89R 94 88 WAR 07C -0.49 TSP Wear 51.7 21 0

SVI B07 +7.15 Frees pan Wear 61.7
WAR 07H -0;51 TSPWeiar 42.5

SONGS3_89R 94 90 SVI B03--0.29 Freespan Wear 65.0 22 0
__ _SVJ BOB.+6.48 Freespan-Wear 49.9

SONGS3_89R 95 83 SVI B08 +10.22- Freespan Wear 49.2 '23 0
WAR 07H -0.52 TSP Wear 61.88

SONGS3_89R 95 89 WAR 07C,-0457 TSP:Wear 54.93 24 0
_SV .B02 +11-94 Freespen Wear 63.2
WAR,07H -0.65 TSP Wear 46,16
WAR 070 -0.54 TSP Wear 51.2
WAR 07H -0.55 TSP Wear .48.21

SONGS3_89R 96 86 WAR 07C -0.52 TWP Wear 48.83 26 0
SVI B08 t3.67 Freespan Wear 53.2

•9WAR.07C -0.55 TSP Wear 44
WAR,07H-10.51 TSP Wear 49.98 27 0

WAR-07H -0.69 TSP Wear 48.3
SONGS3_89R 96 90 WAR 07C -0.55 TSP Wear 45.7 28 0

SVA B02 +13.95 Freespan Wear 64.3

SONGS3 89R 97 83 SVI B08 +10.51 Freespan Wear .50.7 29 0
WAR 071- -0.58 TSP Wear 451"

SONGS3_89R 97 85 WAR 07C +0A3 TWP Wear 45 30 0
SVI B02 +12.65 Freespan Wear :58.53s_

SONGS3 89R 97 .87 WAR 07H -0.71 TSP Wear 53.7 31 0WAR, 07C -0.59 TSP Wear 45.7
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San Onofre Nuclear Station Unit.3 - U3F16B-- SIG 89R'
INSITU LIST (Rev. 0)

Structural Tube
SIG Row Col Reason for Test FlawType Depth Rev-

(%TWD)
WAR 07C -0.54 TSP Wear 56' .73

SONGS3._89R 97 89 WAR .07H -0.43 TSP Wear 57-22 32 0
SVI BaB +8.35 Freespan Wear 46.4

SONG53_89R 97 81 WAR 07H -0.61 TSP Wear 52.42
WAR 07C.-0.65 TSP Wear 46.8 33 0

SONGS3_89R 98 80 SVJ B02 +10.68 Freespan Wear 53 34 0

SONGS3_89R 98 82 SV]. B02 +9.44 Freespan Wear 49.5 35 0

SONGS3_89R 98 84 WAR 07C -0.54 TSP Wear 43.3 36 0

SONGS3.89R 98 86 WAR 07H -0.52 TSP Wear 52.31. 37 .0

WAR 07H -0.64 TSP Wear .57.07SONGS3 89R 98 88 WA 0 -05TPWer2.31.0 38 0
WAR 07C -0.50 TSP Wear 42.31

SONGS3_89R 98 90 WAR 07H -0.48 TSP Wear 5321 39 0
WAR 07C +0.10 TSP Wear 46.2

SONGS3.89R 99 85 SVI B02 +13.08 Freespan Wear 58.3 40 0

SONGS3_89R 99 87 . WAR 07C +0.39 TSP Wear 4412 41 0

SONGS3_89R 99 89 WAR 07C -0.57 TSP Wear 63.65
WAR 07H -0.59 TSP Wear 61.97 42 0

SONGS3_89R 99 91 WAR 07H -0.58 TSP Wear 63.93
WAR 07C -0.69 TSP:Wear 47.67 43 0

SONGS3.89R 100 80 SVI B02 +10.46 Freespan Wear 53.6 44 0

SONGS3_89R 100 82 SVI B02 +9.60 Freespan Wear 48.6 45 0

SONGS3_89R 100 88 WAR 07H -0.62 TSP Wear 56.55
WAR 07C -0.51 TSP Wear 42.9 46 0

WAR 07H -0.65 TSP Wear 55.51SONGS3 89R 100 90 WAR 07C -0.52 TSP:Wear 45.72. 0

SONGS3 89R 101i 87 1WAR07C-0.55 TSPWear 40.9 48 0
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San Onofre Nuclear Station Unit 3 - U3F16B - SIG 89R
INSITU LIST (Rev. O)

Structural Tube
SIG Row Col Reason for Test Faw Type Depth Rev.

M(%w) Qty.

SONGS3-89R 101 89 WAR 07C -0.53 TSP Wear 52.22 49 0

SONGS3 .89R 102 78 SVI B08 +4.79 Freespan:Wear 47.9 50 0

SONGS3_89R: 102 80 SVI B08 +5.27 Freespan Wear 483 51 0

SONGS3 89R.. 103. .. 85 SVW B08 +2-72 Freespan Wear 49.8. 52 0

SONGS3_89R: 103 87 SVI 808 45.50 Freespan-Wear 57.83 53 0

SONGS3 :89R 104 78 SVI B08 +4.81 Freespan:Wear 49.6 54 0

SONGS3 89R 105. 85 SV! B08 +2.68 Freespan.Wear 51.5 55 0

SONGS3_89R 105 87 SVB08.+5.64 Freespari Wear 59.1 J 56 0

Totals: 56
___________________________________________ L 4 J.

Notes (Rev. 0):
1- Al.:locatlons have been:verfiedfor completion of:all required ET exams.

2- Alllocatlins have been checked for %TWD and no locations ame throughwa[l.
3. All locations have been examihed for:dentsbulges, obstructions, skip rolls, over expansions~or other Indications that could
impair delivery of~the tooling or the ability to seal in: atube.

4. Tube end repair may be performed atithe Task Leader's discretion prior tolnsitu testing as:allowed by SCE document S023-
XXVII-29.85 Revision 9 (AREVA Procedure 03-601621 9-008).

Approvals:

AREVA.Integrity Engineering SCE Concurrence

AREVA Lead.Level IIf
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Sanr Onofre Nuclear Station Unit 3.- U3F16B - S/G 89R
INSITU LIST (Rev. 0)

Structural .Tube
SIG Row Col Reason for Test flaw Type Depth Rev..1• . (city.

AREVA Data ManagementLead
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SONGS Unit 3
Steam Generator Inspection and Eddy Current Testing

0500 March 8, 2012

Examination Scope

Steam Generator 3EO88 Secondary Side Leakage Test:
Completed 2/10/12

- One Ieaking tube at approximately R106 C78, confirmed by eddy current
-Probable leak locationin U-bend and It located 2" above 40h AVB on hot leg side

Leakage rate approximately 0.001 gpm at 80 psi

Bobbin ECT
- Completed
- Refer to attached AREVA "Big Picture" report for status,

Rotating Probe (special interest)
-Base Scope:
- AVB bobbin indications => 20%

- TSP bobbin Indications => 20%
Freespan indications - all bobbin Indications
Bobbin indications as requested by ECT Level III

Rotating Probe Expansions:
- Expansion 1: Rotating probe inspection of all tube interface locations with retainer bars, Issued to

AREVA 2/19. Scope -- Ubend region from TSP's 07H to 07C (94 tubes per steam generator)
- Expansion 2: Rotating probe Inspection of tubes bounding the bobbin freespan indications by one

tube, issued to AREVA 2/20. Scope consists of the U-bend region from TSP's 07H to 07C (72. tubes
In 3E088 and 61 tubes in 3E089).

- Expansion 3: Rotating probe Inspection of tubes with bobbin wear Indications >= 20%. Scope Is
(23 tubes In 3E088 and 14 tubes in 3E089).

- Expansion 4: Rotating probe inspection of tubes bounding the bobbin freespan indications by
three tube pitches, issued to AREVA 2/23. Scope consists of the U-bend region from TSP's 07H to
07C (146 tubes in 3E088 and 183 tubes in 3E089), Afiquisition and resolution of the data from this
expansion is complete, no new indications were found. No further bounding of the freespan
Indications is planned.
Expansion 5: Rotating probe (pancake coil) inspection of tubes to determine If AVB to Tube gap
size (cold) can be estimated. Scope consists of the U-bend region from TSP's 07H to 07C (21
tubes in steam generator E088). Data analysis is completed. The results concluded no additional
information on AVB to Tube gap size can be obtained using pancake coil rotating probes..
Expansion 6 (not yet Issued): Bobbin and rotating probe Inspections of in-sltu candidate tubes
following pressure testing. Scope will be Issued Once the in-sltu candidates have been identified
(FC 3/8).

Refer to attached AREVA "Big Picture" report for status.
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Findings to Date
Bobbin and Rotating Probe ECT

- Steam Generator 3E088
Through Wall Thickness Percentage, Number of Tubes

>= __% 35-49% 20-34% 10-19% <10% Total
UB.end Freespan Wear 26 18 18 7 0. 69

TSP Wear 48 25 14 55 11 153
AVB Wear 0 2 48 298 346 694

Totals 74 45 80 360 357 916
(The totals above reflect 0nly the largest indication In each tube:
above totals will not match the attached charts)

8811 tubes do not have Indications

Steam Generator 3E089

Since a tube may have multiple Indications, the

Through Wall Thickness Percentage, Number of Tubes

>=.50% 35-49% 20-34% .16719% <q0% Total

U-Bend Freespan Wear ý16 29 13 9 0 67

TSP Wear 44 39 20 27 9 139
AV. Wear 0 0 .1.4 243. 423 680

Totals.. 60 68 47 279 432 886

t re •tais aoovQ re[lectonly Lne larges: it~ aioui qtiuritnedCni~w: Siu uau, 1 e(• i} U naF~iyhlaVe ut pin~g~ Icat~dionsr he1
above totals will not match the attached charts)

8841 tubes do not have Indications

Retainer Bar Indications Characterized by Rotating Probe ECT
- Steam Generator 3E088: Three tubes with wear indications at retainer bars B10 and Bil, 44%,

28%, and 41% through wall depth.

- Steam Generator 3E089: One tube with wear Indication at retainer bar Bl, 46% through wall
depth.

Repair Scope
-Depth sizing of the rotating probe examinations Is complete.

The repair scope will be determined once the cause of the freespan indications is determined. A
preliminary estimate of the repair scope can be estimated by including all tubes With TSP and AVB
wear >= 35% as well as all tubes with freespan indications and tubes that Interface with Retainer

Bars.
- From the above-tables, the repair scope estimate is provided in the following table:

S.3E088 3E089
U-Bend Freespan Wear (All) 69 67

TSP Wear (>=35% TWD) 73 83
;AVB Wear (>=35% TWD) 2 0
Retainer Bar (All) 94 94

Totals 238 244
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Significance of Findings
Leakage Test

The leak location Is near the center of the tube bundle In the region with tube to AVO wear In Unit
2's steam generators. This location Is not associated with the retainer bars.
A remote visual Inspection from the tube 10 was completed 3/5. No evidence of leak location.

Freespan Indications
Bobbin ECT results Indicate the leaktocation Is In the U-bend of the tube; -2" above the 4" AV8
Intersection with the tube. The leak locatio n Is near the middle of a 20" long axial ire espan
Indication. Similar endications have been found In adjacent tubes. Additionally, wear has been
found In nearly all of the tube to support structurea for this tube. Similar support structure wear
has been Identified In adjacent tubes. The freespan indications are oriented at the top or bottom
of the tube.
The bobbin probe examlnation has been used to bound the region with these Indications. One
region of 161 tubes has been Identified In steam generator 3E088. A ainmliar region of 165 tubes Is
present In 3E089. The freespan bobbin Indications have been characterized by rotating probe,
Rotating probe results are consistent with the bobbin findings.
Data review of wear profile above and belowAVB Is complete.

ECT Techniques for Freepan
The ECT consultant froha(b)(

4
) has completed his review. He concurs with the use of the

bobbin probe for detect on of reespan Indications and the rotating probe for depth sizing.
AREVA has Initiated a site-specflic validation of the sizing technique as recommended by the
consultant. Validation Was completed 2/17.,

Condition monitoring will require In-sltu pressure testing.
Condition monitoring is a formal evaluation process that reviews the ECT results against
performance criteria from the plant technical specifications, According to EPRI guidelines, the
leaking tube requires tn-situ testing to be completed as pert of the condition monitoring process.
In this test, the individual tube Is pressurized to design conditions, Testing procedures are
complete; testing acceptance criteria need to be finalized.

Refueling Outage Inspection
The Industry steam generator Inspection guidelines require a complete Inspection during the
upcoming Unit 3 refueling outage. Inspectiona performed durlringthe forced outage do notoffset
this requirement.

Retainer Bar Inspections
100% of the bobbin date has been evaluated, 4 tubes have Indications. Wear locations are
consistent with those found In Unit 2 steam generators. A visual examination performed 2/I9
found no unexpected or unusual conditions In 30E08. A similar Inspection Is being planned for
EOsg. R'b

Industry Experts 1(4)I
in parallel with the efforts o.J ~ethnical team, we have put together a team of other Industry
experts In thermal-hydrauca0 ow-induced vibratlon anatysis. Team members are also
experienced In previous Industry events Involving unusual steam generator tube wear. Current
efforts include a comprehensive, Independent revieW of the steam generator thermal-hydraulic
modeling and refinements to tube stability analysis.

Secondary Side Inspection
inspections from the secondary side of the steam generator are in progress to supplement the ECT
inspection results. Refer to the'Secondary side Inspection Summary for more Information.

Divider Plate Weld Separation
During fabrication of the Unit 3 steam generators In Japan, the prime ry channel head divider plate
weld separated from the channel head In both steam generators. Repairs were completed by MHI
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prior to shipping the steam generators to the SONGS. Visual and Ultrasonic (UT) examinations of
the divider to bowl region are planned during this outage. the UT examination was completed
2/20 with satisfactory results, The visual examination was completed 2/29 with satisfactory
results.

Current Actions
Eddy Current Testing

- In-situ testing
- Plugging/Stabilizing
- Secondary Side Inspections

Industry.Experts
Visual of Leaking Tube from ID

Steam Generator E088- Special Interest began 2/17
Steam Generator E089-Special Interest began 2/18
Schedule under review - In-situ scope forecast 3/9
Holding for In-sltu test and criteria development
Refer to table
Dally meetings
Data Obtained, no evidence of leak. location observed

Planned Actions
- Examination in 3C17
- Discussions with manufacturer and NRC
- Industry communications per S/G Program
- Condition Monitoring and Operational Assessment- TBD

First In Situ test - testing forecast to begin early In week of 3/12

Unit 3 Secondary Side Inspection
Unit 3 SG E088 Status Unit 3 SG E089 Status
SRe vision 0: ""Revision 0:

Secondary Manway Data Secondary Manway Data
Condition of Upper Bundle Obtained, Condition of Upper Bundle Obtained,

* Condition of Retainer Bars Engineering - Condition of Retainer Bars Engineering
Review FC Review

3/9 After 3EO,88
Revision 1: Revision 1:

Transition Cone Handhole Review Transition Cone Handhole
- Condition of 7th TSP In region Complete, - Condition of 7ý TSP in region Complete

of U3 Wear Correlating of U3 Wear
Condition of AVB and tube to with ECT - Condition of AVB and tube to
AVB gaps In region of U3 Wear AVB gaps In region of U3 Wear

- Condition of areas of no wear - Condition of areas of no wear

Steam Generator 3E088 Additional Detail:
The revision 0 inspection found retainer bars and AVB's Intact With no anomalous Indications.
Additional inspection scope was added to align the content of both Unit 2 and Unit 3 Inspections.
The revision 1 visual examination has found tube to tube wear and tube to AVB wear consistent
the ECT results, Engineering review of the examination and a tube by tube comparison with the
ECT results has resumed following completion of the Unit 2 secondary side inspections.
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SONGS Unit 2
Steam Generator Inspection :and Eddy Current Testing

0500 March 8, 2012

Scope and Status
Bobbin ECT

Steam Generator 2E088: Complete on 9727/9727 tUbes J100%)
-Steam Generator 2E089: Complete on 97271727 tubes (-100%)

- Totals: 19454/19454 tubes (100%)

Rotating Probe (special. Interest)
Steam Generator 2E088: Complete on 203/203 tubes (100%)

- Steam Generator 2EH089 Complete on 162/162 tubes (100%)
- Totals; 365/36. tubes (100%)

Rotating Probe (top of t~i.b.esheet expanded scope)
Steam Generator 2E088. Complete on 2060/2060 tubes (100%)

- Steam Generator 2E089; Complete on 2060/2060 tubes (100%)

Totals: 4120/4120 tubes (100%)

Rotating Probe (tube/retainer bar Intersections expanded scope)
- Steam Generator 2E088: Complete on 192/192 tubes (100%)

Steam Generator 2E089: Complete on 1921192 tubes (100%)
Totals: 384/384 tubes (100%)

Findings to Date
Bobbin ECT

Through Wall Thickness Percentage, Number of Tubes
>35% 20-34% 10-19% <i0% None

- Steam Generator 2EO88: 2 74 406 600 8645
- Steam Generator 2E089: - 65 496 768 8398

- Totals: 2 139 902 1368 17043

Rotating Probe (special Interest)
- Steam Generator 2E088: Two wear indIcations at retainer bars, on separate tUbes, 54% and 47%

through wall depth.
- Steam Generator 2E089: Five wear Indications at retainer bars, on four tubes. Indications

characterized at 90%, 38%, 30%, 29% and 28% through wall depth.

Rotating Probe (top of tubesheet expanded scope)
- Steam Generator 2E088: No wear or potential loose part indications.
- Steam Generator 2E089: No wear or potential loose part Indications.

Rotating Probe .(tube/retainer bar intersections)
- Steam Generator 2EO83: No other indications.
- Steam Generator 2EO89: No other Indications.

1



Significance of Findings
Wear indications at retainer bars

The top of the tube bundle has two sets of retainer bars, each set spanning between 23 tube
columns at the periphery, The total number of tubes that are adjacent to retainer bars Is 94 per
steam generator.

Potential loose part at tube support plate
The straight leg portion of the tube bundle has seven tube support plates approximately equally
spaced between the tubesheet and the U-bend portion, Steam generator 2E088 had a foreign
object at the middle support plate between adjacent tubes. The foreign object (-'1/8" long by ½"
wide) has been removed, Metallurgical analysis pf the abjecit ndicates it Was weld metal from a
nickel to carbon steel weld. This means the object was most likely Introduced during fabrication
by MHI, MHI has been asked to attempt to Identify the likely source. ofthe weld metal. This is a
longer term action. In addition, the ECT preplan included a provision for expanding the scope of
rotating probe exams to include the top of tabesheet area, outer three tubes, in case of a
confirmed loose part. This examination is complete with no wear or potential loose part
Indicattons,

Condition monitoring required in-situ pressure testing.
Condition monitoring Is a formal evaluation process that reviews the ECT results against
performance criteria from the plant technical specifications. According to EPRI guidelines, the
depth of the retainer bar wear Indications required In-situ testing to be completed as part of the
condition monitoring process, In this test, the Individual tube is pressurized to design conditions,
Test complete and satisfactory; no leakage occurred.

Operational assessment will require examinations In the next outage,
Operational assessment is a forward-looking process of predicting the expected wear during the
interval to the next examination, This process determines when the next examination will be
required.
Preliminary Operational Assessment (OA) - Completed. The evaluation (considering only Unit 2's
inspection results) showed the structural and leakage criteria will continue to be met during the
next operating cycle.
Preliminary Operational Assessment Update - an update to the preliminary OA Is planned
following SCE's determination of the Reactor Coolant System and Steam Generator operational
parameters for the upcoming cycle (refer to later dlscussion).
An updated OA will be prepared addressing the emergent findings of freespan tube to tube wear
in Unit 3's steam generators. The preliminaryOA discussed above contains results of Unit 2 steam
generatorInspections performed as a result of the tube-to tube wear found In Unit 3, but does not
yet address the potential for this mechanism to arise during further operation of Unit 2. An
update of this OA Is planned prior to Unit 2's return to service.

Tube plugging and stabilization criteri.a..
The four tubes with wear Indications at AVB supports have been plugged and stabilized.

Retainer Barand Unit 3 Wear Secondary Side Inspections,
An additional secondary side inspection of the upper bundle U-bend region in both Unit 2 steam
generators has been completed, The purpose of the Inspection was to Visually examine the AVB's
and AVB retaining structures (including the Retainer Bars) as well as tubes and supports in the
region experiencing Wear in Unit 3's steam generators.

Current Actions
-Operating Parameters - Resolution for Return to.Service Th0?- FC 3/9

Preliminary Operational Assessment Report- Incorporate RTS Tho, (if needed) - FC 3/12
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- Final Operational Assessment Report - Incorporate Unit 3 Investigation results

Planned Actions
- Examination in 2C18
- Discussions with manufacturer and NRC
- Industry communications per S/G Program

Retainer Bar Investigation
Rotating Probe (special interest)

- Steam Generator 2E088: Two wear indications at retainer bars, on separate tubes, 54% and
47% through wall depth.

- Steam Generator 2E089: Five wear Indications at retainer bars, on four tubes. Indications
characterized at 90%, 38%, 30%, 29% and 28% through wall depth.

MHIl Input
- Retainer Bar Dimensions: Two diameters of retainer bar are in use in our steam generators,

twelve of each diameter are present In each steam generator. The
indications only occurred at the smaller diameter bars.

- Repair Plan MHI issued their analysis and a repair scope was developed for the
retainer bar Indications. All tubes adjacent (94) to the retainer bars
have been removed from service by the Installation of tube plugs.
Twelve of these tubes and the tubes with the wear at retainer bar
-locations have been Internally stabilized.

In-Situ Pressure Testing
Testing Program -Test complete no leakage observed

- Main Steam Line Break: 3200 psi with leak rate <0.5 gpm. Hold time for the test Is 2 minutes.
Note that the testing equipment Is capable of a maximum of -4.5 gpm
at 7000 psi.

- Structural Integrity: 5300 psi without tube burst; i.e., which would be Indicated by
depressurization. There Is no leakage acceptance limit for this test
pressure. Hold time for the test Is 2 minutes.

Remaining Eddy Current Testing
Following completion of the Unit 2 ECT examinations, Unit 3 ECT data developed indicating a tube-to-
tube contact mechanism affecting both steam generators In the other unit. In order to confirm that
this mechanism Is not present In the Unit 2 steam generators, an additional review was conducted of
the previously collected Unit 2 ECT data.

The data review plan sampled existing bobbin data from approximately 1000 tubes in eachsteam
generator for similar Indications In Unit 2 locations that mirror the locations where freespan
Indications have been found in Unit 3. The review has been completed; no freespan indications were
found in either Unit 2 steam generator.

As work on the cause of the Unit 3 freespan indications continues, we have concluded that the ECT
program conducted during the Unit 2 inspection proved freespan indications are absent from both
Unit 2 steam generators.

All ECT examinations and data review have been completed in Unit 2.
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Operating Parameters - Resolution for Return to Service Thnt _1

(b)-(4). .

Condition Monitoring Report
* Draft for review by SCE and Industry Peers- Complete
- Complete and Issue report- Complete

Operational Assessment Report
- Draft preliminary report for review bySCE and Industry Peers - Complete
- Complete end Issue preliminary report- Complete
-Final report draft for 5CE and Industry Peer Review-TaD

Unit 2 Secondary Side Inspection
Unit 2 SG E088 Status Unit 2 SG E089 Status
Revision 0: Revision 0

Secondary Manway Secondary Manway
- Condition of Upper Bundle Complete - Condition of Upper Bundle Complete
- Condition of Retainer Bars - Condciton of Retainer Bars "
Revision 1: Revision 1:

Transition Cone -landhole Transition Cone Handhole
- Conditionof7

0
TSPInregion Complete - Condition of

5
TSP in region Complete

of U3 Wear of U3 Wear.
- Condition of AVE and tube to - Condition of AVg end tube to

AVE gaps In region of U3 AVE gaps In region of V3
Wear 'Wear

Results from Unit 2 Secondary Side inspection
The inspection from the transition cone hendhole in both steam generetors is complete. No
indications of tube to tube or tube to AVB wear have been Identified. No abnormal conditions
have been detected at the top of the 7 "h T5B. Visual tube wear at AVB locations has been
correlated with ECT data. Asecond review of the recordings has been completed with no
additional findings.

The Inspection from the secondary manway of both steam generators Is complete, No abnormaln
conditions were found with the condition of the upper bundle or the retainer bars.
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1.0 PURPOSE

In accordance with the SONGS technical specifications and EPRI Steam Generator Integrity
Assessment Guidelines (21, an operatlonal assesmerit (CA) must be performed to ensu re :that steamn
generator (SG) tubing will meet established .performance criteria for structural and leakage irntegrity
during .(heoperatlng period prior to the next planned Inspection. The OA projects and 6valuates tube
degradation mechanisms which have affected the SGs todate. The performance oritehte are defined In
plant technical specifications and are based on NEI 97-06 [1] (see Section 4.0 below).

This report documents the OA performed during the 2012 SONGS Unit 3 leaker outage, and concludes
that there Is reasonable assurance that the performance criteria Will be satisfied throughout the next
four eff ctive fuil poWerfmonths (EFPM) of operation, contingent upon verification of the assumptions
id.enl•ified Ien 8edlon 3.0.

2.0 SCOPE

This evaluaUon pertains to the SONGS Unit 3 replacement steam generators which are reactor coolant
system components., In accordance with reference [10], the OA documented In this report is required to
be completed prior to plant entry into Mode 4 during start up from the current outage.

Note that _thp required SG dondition monitoring (CM) assessment is documented In a separate report
[111 and Is summarized below In Section 5.3,

3.0 ASSUMPTIONS REQUIRING VERIFICATION

1) All tubes that weredegraded by tube-to-tube wear (TTW) will be plugged.

2) All tubes with degradation 6ized >.35%TW will be plugged.

3) All tubes with retainer bar (RB) wear Indications will be stabilized and plugged.

3) All tubes adjacentsto retainer bars will be plugged. Prior to plugging, the tubes on either
bide of all retainer bars, at each end of the retainer bars, and at the center of the retainer
bars, will be stabill2ed.

3) Regarding the discrete bundle regions affected by aggressive TTW: It is assumed that
corrective actions implemented and analyses performed during the current outage will
provide reasonable -assurance that the region of instability that caused the wear will not
shift to another region within the tube bundle, and will .not threaten the Integrity of inservice
tubes during another four effective full power months (EFPM) of operation..

4) The secondary side steam pressure will remain at or above 830 psia during normal
Operation following startup from the current outage.

5) No changes to nominal operating conditions which could exacerbate the .growth rate of anti-
vibration bar (AVB) wear and tube support plate (TSP) wear will be implemented during the
next Operating pedod (4 EFPM).

Page 7
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4.0 PERFORMANCE CRITERIA

The SONGS-3 performance criteria, based on NEI 97-06 [fl, are as follows:

Structural IntegriIy PerTormance. CLtedooan(SIPC): All Insorvico steam generatpr tubes shat)
retain structural Integrity over the lull range of nomaWl operating conditions (Including startup,
dperatipr In the power range, hot standby, cooldown, and all anticipated translents Included In
the design speclficaiion) and design basis accident, This Includes retaining a safety factor of
310 agelhst burst UOder normal steady state full power operation primary-to-secondary pressure
differbntiai ana a safety factor of 1.4 agalnst burst appfled to the depegn basis accident primary-
to-se~condary pro.ssure differentials, Apart foro the above requirements, additional loading
condlitions tjssQciated with tsd6slgn basis acocdents, or combination of accidents in
accordance with the deslin and licensing basis, shail alb6 be evaluated to determine If the
associated loads contribufe sigritllantly to burst or collapse. In the assessment of tube
Integrity, those loads that do. signiflcantly affect burst or collapse shall be determined and
assessed in combinatlon wiLh the lopds due to pressure with s safety factor of 1.2 on the
combined primary loads and i,0 on axial socondary loads.

Accident Induced Leakac s Performance Criteiton (AILPO): The primary to secondary accident
Induced leakage rate for the limiting design basis accident, other than a SG tube rupture, shall
not eioeed the leakage rate assumed in the accident analysis In terms of total leakage rate for
all SGs and leakage rate for an Individual 8G, I'n the SONGS-3 SGs, for all types of
degradation, leakage Is not to exceed 0,6 gpm per SG and 1 (pem through both S•s.

O*eQpgional Leakaea Pefformance Criterion (OLPC): The RCS operational primary-to-
secondary leakage through any one SONGS-3 SG shall be limited to 150 gallons per day (0.104
gpm) per SONGS Limiting Condition for Operation (LCO) 3.4.13 "ROS Operational Leakege."

5,0 BACKGROUND

5.1 Steam Generator DesignFSONGS Unit 3 Is a two loop Combustion Engineering (CE) PWR which began commercial operation iii
1984. The original CE steam generators were replaced In the fall of 2010 with new SGs designed ardI
manufactured by Mitsubishi Heavy IndusIries •MHI). /b)(4)

(b)(4)
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5.2 Mid-Cycle 18 Operational Leakage

On January 31. 2012 while operating normally at full power, a high radiation alarm from the condenser
air ejector line revealed a primary to seondary leak within SG88. The leak rate Increased from 30
gallons per day to 82 gallons per day wIthin 86 minutes;, remaining below the Technicai Specification
limit of'1,50 gallons per day. Operations responded by rapidly reducing power at approxlmately 1% per
minute to 35% power and then removed the unit from servioe. After booling to mode 6 and draining the
prlmary coolant system to midloop, the leaking SG tubp (5-88 R106 C78) was located by filling the
secondary alde of the steam generator and pressurizing to 80 pslg with nitrogen. The leak location was
confirmed by eddy current testing to be within the u-bend portion of the tube bundle, In the tube
freespen. The tube degradation whiqh resulted Irt the leak was moast likely csused by In-plane flow-
Induced tube vlbrtrlon end nasociated tube-to-tuba wear (TTW). A root cause assessment has been
Initiated.

Prior to the forced shutdown, the replaced Unit 3 SGs had been operated for approximately 10 rnonths,
or 338 effective full power days (EFPD) in fuel cyole 16.

5.3 Condition Monitoring Assessment Conclusions

A detailed description of the steam generator workacope end findings, end the CM assessment of SG
tube condition as determined during the 2012 Unit S leeker outage are documented In referenoe (111.
The CM assassment evaluated all SG tube degradation detected during the leaker outage against the
throe SONGS technical specificallon performance criteria. Through a combination of eddy current
Inspection, analytical evaluation, In-altu pressure testing, and operational leakage monitoring, the
following conclusions were drawn:

" Despite Iho fact that oparationalSG tube lealago resulted In a forced outage, the teak rata
remained well below the technical ap.ecfication limit (150 GPD): therefore the operational
leakage Integrity performance criterion was mat.

* A total of eight tubes fealed to meet the structural integrity perlormance criterion due to severe
tube-to-tube wear end tube support plate wear.

* A total ot three tubes failed to meet the accident Induced leakage performance criteria due to
aevere tube-to-lube wuar end tube support plate wear.

Page 0
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Figure 5-1: SONGS Steam Generator Support Structure Layout
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Figure 6-2: View From Above Bundle Showing Retainer Bar Locatlohs
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Figure 5-3: Sketch Showing Retainer Bar Location

I(b)(4)
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Figure 5-4: Sketch Showing RatalnerlRetalrIn~g Bar Configuration
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6,0 -OPERATIONAL ASSESSMENT

The SONGS SG Program requires that a f'orward looking operational assessment (OA) be. performed
In accordance with reference [2) to determine If the steam generator tubing will continue to meet the
structural and leakage integrity requiremen9ts at the end of the upcoming operating period. The OA Is
based upon an evaluation of the-degrad ation mechafnisms observed during the current inspection. As
discussed In reference [1 1], the foliowing tube degradation mechanisms were Identified during the Unit
leaker outage'

• Antlivibration bar (AVB) Wear

, Tube support plate (TSP) wear

* Retainer bar (RB) wear

* Tube-to-tube wear (TTW)

The aggressive advancement of TTW and TSP wear observed within a discrete region of the tube
bundles during the leaker outage requires rigorous thermal hydraulic and FIV analyses that, at the time
of this writing, have not been completed. One of the objectives of these analyses IS to determine If
corrective actions (e.g,, tube sta bilization and plugging) to be Implemented during the current outage
provide adequate bases for concludIng that the regions affected will remain Isolated and unchanged

during future operation. For the purpose of the analyses herein It Is assumed that the corrective actions
and analyses to be irplemented will provide reasonable assurance that the region of Instability will not
shift to another region within thetube bundle, and will not affect the Integrity of inrservice tubes during
another four effective full power months (EFPM) of operation, This assumption.requires verification.

6.1 Input Parameters

Table 6_-1 and. Table 6-2 Identify the in put parameters used to perform the operational assessment.
Consistent with the structural integrity criteria described In Section 4.0, the Ilmiting pressure loading
occurs at a value of three times the normal operating differential pressure. For Unit 3 this value is 4260
psi. The 4260 pSI 3AP value Is•'based on a conservative assessment of Unit 3 secondary side steam
pressure as measured during cycle 16 (i.e., 830 psia). It Is assumed that the secondary side steam
pressure will remain at or above 830 psia during normal operation following startup from the leaker
outage.

In addition to pressure loads, the OA musi also consider the impact of non-pressure accident loads If
they could have a significant effect on the burst pressure of the degradled tubes. The CM assessment
[11] provides the basis for concluding that design-basis, non-pressure accident loads are not limiting for
the tube wear mechanisms identlfied in the ljnit 3 SG tub.., Coqnsepquently, the limiting loading
scenarlo for the evaluation ofstructural and leakage Integrity is that involving pressure loads evaluated
with a safety factor of three (iEe., three'times the normal Operating differential pressure).

In order for a degraded tube to be returned to service, the degradation. must be measured using a
qualified ECT sizlng techn ique and the degradation must be evaluated as acceptable for continued
operatiOn, The sizing techniques qualified for use at SONGS-3 ore identified in the degradation
assessment [51 and their sizing performance parameters are summarized in Table 6-2. If a degradation
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mechanism cannot be sized with appropriate sizing confidence, It Is plugged upon detection. All
degradation identified during the current outage was measured with a qualified ECT technique.

Table 6-1: SONGS..3 Ste~a.m Generator Inp-ut Values

Parameter Value

Desired probabi'lly of meeting burst pressure imit 069_5

Tubing wall thickness Q,043 Inch, [7]

Tubing outer diameter 0.760 Inch, [7)

Mean of the sqm 0f yield and ultimate strengths ot terhperature 116440 pal, [8]

Standard .d.iation Of the 9'rm Of yield and Wndtlmpte strengths 2460 psI, [8]

3 X Normal Operating Pressure Differential (3XNOPD) 4260 sild, [7]

MSLB Pressure Differenihal 2560 p01d, [9]

EFPD from SG Replacement through U3 2/12 Leaker Outage 338, [7]

Expeoted EFPD from U3 2112 Leaker Outage to EO C16 252,1•7

Table 6-2: Eddy Current ETSS Input Values [4)

ETSS ETSS ETSS ETSS ETSSParameter 96004.1 27903.1 27901.1 27902.2 96910,1

Probe Type Bobbin Coil +Polnt +Pt. +P01nt , +Point

NDE depth sizing SopeO0.98 Slope = 0.97 Slope = 1.05 Slope = 1.02 Slope = 1..01
Intercept = Intercept = Intercept Intercept Interceptregression parameters 2.89 %TW 2,80 %TW -1.97 %TW 0.94 %TW 4.30 %TW

NDE depth sizing
technique uncertalnty 4.19 %TW 2.11 %TW 2.30 %TW 2.87 %TW 6.68 %TW
(std) .... . .

NDE depth sizing
analysis uncertainty (std) 2.10 %TW 1.06 %TW 1.15%TW 1.44 %TW 3.34 %TW

Total NDE (Sizing and 4.69 %TW 2.36 %TW 2.60 %TW 3.22 %TW 7.48 %TW
Technique) (std)*

Total uncertainty Is the technique and analysis uncertainties combined via the square root of the
sum of the squares.

Page 15
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8.2 Evaluation of Structural Integrity

The fundamental OA structural Integrity criteria Is that the projected worst case degraded tube for each
existing degradation mechehismr must roeet the limlting structural performance parameter with a 95%
probability and 50% confidence, Due to the relatively large number of AVB wear end TSP wear flaws
Identified during the Unit 3 leaker outage, a probabilistic approach war used to perform the OA for
these mechanisms.

6.2.1 AVe Wear and TSPWear

It Is assumed that ell tubes that wore affected by tubp-to-tube wear (TTW) will be removed from
service. As discussed above, i Is also assumed that corrective actions Implemented and analyses
performed during the current outage provide the baste for concluding that the Instability which caused
aggressive wear wlli not-threaten the Integrity of lnsarvlce tubee during the next 4 EFPM of operation.
These assumptions require verification. Since ell tubes with TTW will be removed from service and
since the phenomenon that caused. TTWts assumed to remain Isolated, the AVe wear and TSP wear
mechanisms will be evaluated on the beets of their behavior outside the TTW region, This evaluation
assumes thlt.eil tubes with AVe wear orTSP wear saied ?35%TW will be plugged.

The typical deterministic approach for performing an OA for wear Is to Identify the worst case flaw
during the current outage, apply an upper bound growth rate to reflect growth during the next cycle, and
compare the resulting depth (i.e., the end-of-cycle (EOC) depth) to the CM limit curve. This is generally
appropriate for degradation meohanisms which involve a small number of flaws. However, when a
large number of flaws of a particular nechanlam are expected to develop or are lefl Inseivice, It Is non-
eonnervtiva to nerform a deterministic OA evaluation of thie tree A orobabilistic eeaomech addresses

(b)(4)

degraded tube Is calculated and compared with tre value of 3XNUFUL). nIs process is repeated
thousends of times (via a monte carlo process) in order to develop a probability ofiburst for the worst
case degraded tube. This value must be at least 95% to successfully satisfy the fundamental OA
criteria. If the resuil Is less than 95%, a lower plugging limit must be Implemented. The calculation also
considers uncertainties associated With material strength, NOE sizing, the ratio of maximum flaw depth
to structurally significant flew depth, and the burst equation Itself. Within the full bundle OA tool, AVS
end TSP wear are evaluated using the EPRI Flow Handbook 13] degradation model for axial part-
tihroughwati degradation Iess than 135' In circumferential extent, subjected to pressure loading of

3XNOP. The basis for the use of this flaw model is discussed In the CM assessment [11).
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6.2.1.1 Growth Rates

One or the underlying assumptions implemented within the full bundle OA toot Is that growth rates
going forward.ra random with respect to the current wear depth. Slnce the Unit 3 SGs have operated
for only a oerallal cycle It Is not known If or to what extent this behavior will manifest lealf.

(b)(4)

The growth rote dlairlbuilonseDpridable to AVB wear and TSP wear for tubes outside of the TTW region
are provided In Figure 6-1 through Figure 0-4, The AVB weargrowth rates are based upan the data for
SG88 which exhibited a somewhat higher growth rate then SG89. For TSP wear, the data from the two
SGs was combined due to the relatively low number of flaws outside the TTW regions.

6.2.1.2 Structural Depth Ratio

For both AVG wear and TSP wear, a fixed value of 1.0 was used for the raelo of structural to maximum
depth. This constitutes a conservative underlying assumption that the maximum Indicated depth occurs
throughout the entire flew length.

6.2.1.3 Initiation and Depth Distribution of New Indications
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6.2,1.4 Results of Probabilistic OA for AVB Wear and TSP Wear

The fundamental OA criteria is that the projected worst case degraded tube for each existing
degradation mechanism must meet the limiting structural performance parameter with a 95% probability
and 50% confidence, The results of the probabilistic OA for AVB wear and TSP wear are provided in
Table 6-3, Recall that this evaluation and these results pertain only to those AVB and TSP wear flaws
which lie outside 'of the T'TW region in each SG, The values provided In the table represent the
projected probability of non-burst for the entire population of flaws In the specified group. These values
compare directly with the 95/50 OA cGriteria. Note that the combined probablilty of non-burst for each
nedhariisrn Is sirnplylhe product of the probabilities for the two depth groups evaluated (e.g., 0.997

0,967 = 0964). Implementation of the >36_/,TW technical specification plugging limit for AVD and TSP
wear provides adequate margin to the OA criteria such that the probabillty Of non-burst for AVB waar
exceeds 98% In both SGs. In ill cases the OA structural integrity criteria Is satisfied for a 4 EFPM"
operating period.

Table. 6-3: Projected Probability of Nonw!Burst - Four EFPM Operation

No. of Tubes 4.EFPM Tube Bundle
Flaw Plugging Requiring Plugging Probability of Compliance

Category Limit 1 S0S88 S3ton SG88 BGB9

1 0 0,997 0.999

No Plugging Required

No Plugging Required

No Plugging Required
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Figure 6-5: AVB Wear Depth: Histogram (SG88)
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Figure 6-6:: TSP.Wear Depth Histogram (SG8& & SG89 Combined)
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6.2.2 Retainer Bar Wear

To eliminate the potential .forfuture. RB wear in InservIce tubes, all tubes adjaceritto retainer barls will
be plugged In both SGS. Prior to plugging, all tubes with RB wear Indications will be stabilized With u-
bend cable :stabilizers. The tubes on either side of all retainer bars, at each end of the retainer bars,
and at the center of the relane- bar6, Will also be stabilized prior to plugglng in both S(s. This
augmented stabilizatlon provides additional material Volume to resist continued RB wear, and provides
added assurance that the retainer bars will notInteract with Inservice tubes. These corrective actions
provide reasonable assurance that retainer bar wear will not challenge the structural and leakage
integrity performance.criteria during the remaining life of the steam generators. In addition, the
stabilization of these tubes. provides reasonable assurance that .a tube. severance event Will not occur
as a result of RB wear during the remaninng life of the steam generators. Monitoring of the tubes
adjacent to these plugged tubes must be performed on a periodic basis during future steam generator
inlspec~tions,

6,2.3 Tube-to-Tube Wear

As discussed earlier and In [11], TTW and TSP wear within the region of tubes affected by TTW led to
the, failure of structural and accident leakage Integrty performance criteda during the first operating
period follow ng SG replacement. Ltudib,8 currently underwayto understand the'phenomena which led
to this condition are also expected to define the corrective actions required to prevent its recurrence.
For the purpose of the an.alyses herein Itis assumed that the corrective actions to be Implemented Will
provide reasonable assurance that the region of Instability will not shift to another .ragion within the.tube
bundle, and will not impair the structural Or ieakage integrity ofinservioe tubes during another four
effective full power moniths (EFPM) of operation. This assumpti0on requires verification.

6.2.4 Foreign Object Wear

Extensive ECT inspections and secondary side visual examinations were performed during the current
Unit 3 outage. No foreign objects or forelgn object wear flaws were identified. No foreign objects
capable of causing tube- degradation iare known to remain In the .Unit 3 SGs; hence, there Is ieasonable
assurance that foreign objects will not cause the structural Or leakage Integrity performance criteria to
be exceeded prior to the nhext tube examina.tion in each steam genei'ator.

6.3 Evaluation of Leakage Integrity

All tubes with degradation exceeding the technical specification plugging limit have been removed from
service by plugging. Per. reference [2], the onset of pop-through and leakage for axially oriented
volumetric flaws with limited circumfe-"ential extent - the nature of the degradation identified in Unit 3
SGs - is coincident with burst. Since none of the Identified degradation mechanisms are projected to
exceed the str-uctural performance criteria prlor to the next scheduled Inspection in each SG, there is
reasonable assurance that neither the Operational, now the accident-Induced leakage performance
criteria will be exceeded jPrior to the next inspection of the Unit 3 SGs.
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6.4 Secondary: Side Internals

No degradation of secondary side internals which could impact tu.be Intpegrty prior to the next
examination was Identified during this outage, No tube support degradation or misplacemeht was
[dentilfied during the 100% bobbin probe examlnation or during the secondary side visual examhnitlohs.

7.0 OPERATIONAL ASSESSMENT CONCLUSION

Specific assumptions requiring verification have been Identified In Section 3.0. These eassumptions
must be verified in ordee to validate this OA. Key among the assumptions Is. the. expeptation that the
root cause evaluation currently underWay, and any assoolateO corrective actions Implemented, will
provide reasonable assurance that the region of instability which led to aggressive tube wear will rnot
shif to another region Within the tube.bundle, and will not Impalr the structural or leakage Integrity of
inservi .e tubes durlng an9ther four effective full poWer months (EFPM) of operatioh. Subject 'to
verification of this and the ot-her assumptions In Seclion 3.0, this operational assessmrent concludes that
the steam generator struotural and leakage integrity performance criteria Will be satisfied during the
next 4 EFPM Ioperating period.
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7
CONDITION MONITORING

7.1 Introduction

Condition monitoring (CM) involves the evaluation of inspection results at the end of the
inspection interval to determine the state of the steam generator tubing for the most recent period
of operation relative to structural and leakage integrity performance criteria. This section
provides guidance on performing structural assessments. Guidance for leakage assessments is
given in Section 9, Condition monitoring can be accomplished by analytical methods or by in
situ pressure testing. The CM evaluation is required by NEI 97-06 [2].

Condition monitoring provides a means of verifying EOC tube integrity and previous OA
predictions. This guideline identifies a computational hierarchy for combining uncertainties in
these assessments when structural and leakage integrity is inferred from NDE inspection results.
The assessment strategies include an arithmetic bounding approach, a simplified statistical
approach, and Monte Carlo analysis. In order to decide on the appropriate evaluation
methodology, information provided in the following discussion specifies the essential elements
of the different assessment strategies. In situ pressure testing may be needed to demonstrate
structural and leakage integrity. All detected degradation shall be evaluated, including secondary
side inspection results, for structural and leakage integrity.

7.2 Condition Monitoring Evaluation Procedure
(b)(4)
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Condidtrn Monitoring
(b)(4)

7.3 Structural Integrity Evaluation Using Inspection Results

(b)(4)
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Condition Monitoring

(b)(4)

7.3.1 Probabilities and Percentiles

(b)(4)

7.3.2 Arithmetic Strategy for Combining Uncertainties

(b)(4)
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7,3.3 Simplified Statistical Strategy for Combining Uncertainties

(b)(4)

. 7.3.4 Monte Carlo Strategy for Combining Uncertainties

(b)(4)

7-5



Condition Monitoring

Table 7-1
Condition Monitoring Uncertainty Treatment tor Structural Integrity

(b)(4)
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7.3.5 Strategy Comparison



Co~ndiron Monitoring

l(b)(4)

7.3.5.1 Arithmetic Evaluation
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Condition Moniforing

7.3.5.2 Simplified Statistical Evaluation

(b)(4)
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7.3.5.3 Monte Carlo Evaluation

(b)(4)
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FRgure 7-1
Condition Monitoring Structural Limit Curves for Axial PWSCC Per ETSS 90703.1 at 4155
psi Using Three Strategies for Combining Uncertainties
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7.4 Signal Amplitude Approaches to Structural Integrity
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(b)(4)

Figure 7-2
Condition Monitoring Plot for Freespan Axial ODSOC/IGA in OTSG Tubing at 4050 psi

7.5 Role of In Situ Pressure Testing

(b)(4)
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7.6 Verification

A comparison of the CM results to the previous cycle OA predictions shall be performed. If the
previous cycle OA did not bound the CM results, a root cause evaluation, in accordance with the
Licensee Corrective Action Program, shall be performed to identify thereason and the applicable
values in the forthcoming OA shall be changed to account for the difference. This verification
process is also part of the OA process for the next cycle of operation and is discussed further in
Section 8.

If,. upon completion of the CM evaluation, which may include in situ pressure testing, the results
indicate that structural and/or leakage integrity evaluations fail to satisfy any of the performance
criteria, the condition shall be reported to the NRC and Industry in accordance with the reporting
requirements of the Licensee's Technical Specifications and NEI 97-06 [2]. Failure to meet the
CM criteria indicates that the conclusions of the prior OA were incorrect. Therefore, a root cause
evaluation shall be completed and necessary corrective actions shall be identified.

Some examples of appropriate corrective actions include: lowering the repair limit to account
for unexpectedly high degradation growth rates; reanalysis of eddy current data to increase
detection sensitivity; augmentation of eddy current inspection with an alternate NDE technique
such as UT; and reducing inspection interval. In some cases, identified corrective actions may
require an extended period of time to implement. For example, a tube may have to be pulled to
identify the nature and severity of degradation.

7-14



8
OPERATIONAL ASSESSMENT

8.1 Introduction

Operational Assessment (OA) involves projecting the condition of the SO tubes to the time of
the next scheduled inspection outage and determining their acceptability relative to the tube
integrity performance criteria of NEI 97-06 [2]. All detected degradation mechanisms shall be
evaluated, including secondary side inspection results. Forms of degradation that have been
found at prior inspections but have not been observed at the current inspection shall also be
evaluated.

The purpose of this section is to provide guidance for performing an OA and evaluating the
results. The focus of this section is structural integrity. Leakage integrity is covered in Section 9.

Intervals between inspections of the SGs depend on the results of the OA. NEI 97-06 [2]
requires that an OA be performed after each SG inspection. The intent is to assess tube integrity
for inservice degradation in operating SGs. In general, for new or replacement SGs, an OA for
the interval between baseline and the inspection after the first cycle of operation is not required.
An example when an OA should be performed for new or replacement SGs for initial operation
would be when baseline inspections detect foreign objects which can not-be retrieved. In this
example, an OA would assess the potential for tube wear during the first inspection interval.

The fundamental objective of an OA is to ensure that structural and leakage performance criteria
will be met over the length of the upcoming inspection interval. It shall be demonstrated that the
degradation detection sensitivity and/or NDE sizing uncertainty combined with degradation
growth rates leads to the expectation that structural and leakage integrity criteria will be met at
the end of the next inspection interval, In terms of structural integrity, the fundamental OA
requirement is that the projected worst case degraded tube for each existing degradation
mechanism shall meet the limiting structural performance parameter with a 0.95 probability at
50% confidence.

During actual operation of a given SG in a given cycle, for the degradation mechanism of
interest, one tube has the lowest structural performance parameter associated with it. However,
this is one of many possible outcomes for the given starting condition. A fully probabilistic
analysis leads to a distribution of possible outcomes of SO operation for all degradation sites
both detected and undetected for a given degradation mechanism. An illustration of a fully
probabilistic treatment of the tube bundle for a given mechanism is shown in Figure S-I. In this
illustration, a Monte Carlo analysis for the tube bundle is used to establish the distribution of the
tubes that produce the lowest burst pressure for the given degradation mechanism. As shown

(b)(4)
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(b)(4)

Figure 8-1
Fully Probabilistic Monte Carlo Simulation to Established Worst-Case Degraded Tube -
Full Bundle Analysis
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calculation steps needed to project worst case degraded tubes using the three assessment
strategies for combining uncertainties are included in what follows.

Two final geheral points are important:

* To assist the OA process, it is recommended that a facility specific checklist that outlines the
steps necessary for successful implementation be developed, depending on the design and
condition of the SGs.

* Prior to Mode 4, a review of the CM results and growth shall be performed. If CM results
are not as expected and/or growth rates are larger than expected, one or more tubes may fail
to satisfy the performance criteria prior to the next scheduled inspection. In this case,
remedial actions can be taken. For example, the length of the inspection interval and/or the
tube repair criteria could be adjusted. Waiting for the final OA report after the next
inspection interval has begun limits options for remedial actions if needed.

8.2.3 Applicability Limits on Simple Assessment Methods

As mentioned earlier, the simplified statistical methods (i.e., arithmetic, simplified statistical and
simplified Monte Carlo) are approximate techniques that will yield conservative results for the
projected worst-case degraded tube parameters in most situations. The convenience of the
simplified procedures, as described Section 8.4 and 8.5, is desirable for situations in which
structural integrity parameters are not significantly challenged by existing mechanisms.

(b)(4)

L-- --- ,8-5



Operation al. A ssessmetit

8.3 Fully Probabilistic Operational Assessment Methods

Fully probabilistic OA approaches require the use of well developed computer codes, and the
level of experience and effort required to correctly perform this calculation can be significant.
However. these approaches can provide definitive and accurate projections of detected and
undetected flaw populations. Both Repair on Detection and Repair on Sizing strategies are
described. A fully probabilistic approach is sometimes referred to as a full-bundle analysis. The
terms are meant to imply that all degradation sites in the bundle for a given degradation
mechanism are included in the analysis.

8.3.1 Repair on Detection



Operaiioncd Assessmnem

(b)(4)

B. 3.2 Repair on NDE Sizing
(b)(4)

8.4 Simplified Analysis Procedures for Repair on NDE Sizing

The following five sectioins describe and illustrate simple methods to project the EOC worst case
degraded tube and its associated structural integrity for a Repair on NDE Sizing strategy while
accounting for all appropriate uncertainties. The various uncertainty strategies and procedures for
their use are summarized in Table 8-I. Operational Assessment structural integrity is
demonstrated if the projected worst case degraded tube meets the limiting structural integrity
performance criterion with at least a probability of 0.95 with 50% confidence. Undetected flaws
in a Repair on NDE Sizing strategy can and should be included if the applicable POD curve
indicates that undetected flaws and/or flaws initiating during the cycle of operation are an issue.
If undetected flaws and/or flaws initiating during the cycle of operation are an issue, the simple
analysis techniques listed in Table 8-1 are not applicable.

(b)(4)

8-7



Operatio nal Assessmenl

(b)(4)

Table B-1
Operational Assessment Uncertainty Treatment for Structural Integrity for Repair on
NDE Sizing

(b)(4)
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Table 8-1 (continued)
Operational Assessment Uncertainty Treatment for Structural Integrity for Repair on

(b)(4) NUE Sizing
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(b)(4)
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8.4.1 Arithmetic Strategy for Repair on NOE Sizing
(b)(4)

8.4.2 Simplified Statistical Strategy for Repair on NDE Sizing

(b)(4)

8.4.3 Mixed Arithmetic/Simplified Statistical Strategy for Repair on NDE Sizing

(b)(4)

8.4.4 Monte Carlo Strategy for Repair on NDE Sizing



OLpel-rional Asses-sment
(b)(4)

8.4.5 Strategy Comparison for Repair on NDE Sizing

f74 1Example: Cold Leg Thinning at Drilled Tube Support Plates
p I

(b)(4)

8 -12
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(b)(4)

Figure 8-2
Cumuletive Distribution of Cold Leg Thinning Depth Growth Rate NDE Measurements,
Computer Simulation of NDE Measurements, and Best Estimate Growth Rate Dis.tribution

8.4.5.2 Arithmetic Strategy
(b)(4)
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(b)(4)

8.4.5.3 Mixed Arithmetic/Simplified Statistical/Monte Carlo Strategy

(b)(4)
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8.4.5.4 Simplified Statistical Strategy

(b)(4)

8.4.5.5 Monte Carlo Strategy
(b)(4)
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(b)(4)

8.5 Simplified Analysis Procedures for Repair on Detection

(b)(4)
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Table 8-2
OA Uncertainty Treatment for Structural Integrity for Repairon Deftetinn

(b)(4)
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(b)(4)

6.5.1 Arithmetic Strategy for Repair on Detection

(b)(4)
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8.5.2 Simplified Statistical Strategy for Repair on Detection
(b)(4)

8.5.3 Mixed Arithmetic/ Simplified Statistical Strategy for Repair on Detection
(b)(4)

8,5.4 Monte Carlo Strategy for Repair on Detection

(b)(4)

8.5.5 Comparison of Strategies for Repair on Detection

8.5.5.1 Example Equation

(b)(4)
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(b)(4)

8.5.5.2 Arithmetic Strategy -4
(b)(4)

8.5.5,3 Mixed Arithmetic/Simplified Statistical Strategy

(b)(4)
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8.5.5.4 Simplified Statistical Strategy
(b)(4)

8.5.5.5 Monte Carlo Strategy

(b)(4)

L--
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(b)(4)

8.6 Verification
(b)(4)
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8.7 Review of the Operational Assessment prior to a Refueling Outage
without SG Inspections

Prior to a refueling outage that does not have planhed SG primary-side and/or secondary-side
activities, the information used in projecting SG tube integrity in the OA shall be reviewed.
There may have been subsequent plant or industry experience that impacts the information used
in the tube integrity assessment process that might impact the ability to have an outage without
SG inspections. See Section 11.2.4 for additional review requirements.
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9
PRIMARY-TO-SECONDARY LEAKAGE ASSESSMENT

9.1 Introduction

This section provides requirements for primary-to-secondary leakage assessment and documents
methods to calculate leakage. For CM, degradation detected during an inspection shall be
evaluated against the accident-induced leakage performance criterion. Degradation length or
depth measured for CM purposes is adjusted for NDE measurement uncertainties. Leakage at
normal operating conditions is monitored during plant operation and shall be compared to the
operational leakage performance criteria. Operational assessment shall be performed to provide
assurance that the leakage integrity performance criteria will be met until the next scheduled SG
inspection. Degradation length or depth estimated at the EOC is not a measured parameter and
therefore no NDE measurement uncertainties need be applied.

9.2 Accident Induced Leakage

The allowable tube leakage limit is defined by the accident leakage performance criterion in
Section 2. Leakage limits shall be met for all design basis accidents, other than a steam
generator tube rupture, and shall not exceed the leakage assumed in the plant accident analysis in
terms of the total leakage for all steam generators and the leakage rate for an individual steam
generator. The maximum leakage limit is further limited to not exceed I gpm per steam
generator unless an approved specific alternate repair criteria is being implemented.
Consequently, it is useful to identify the limiting accident for leakage. The limiting accident
may depend on the type of tubing degradation of interest, for example, high axial loads are
significant for circumferential degradation but not for axial degradation. The limiting accident is
defined by the combination of accident specific loads and the accident specific leakage limit
leading to the smallest allowable flaw size. It is this flaw size that must meet CM and OA
requirements.

Typically, the limiting accident for leakage is simply the accident producing the largest tube
loads. However, this may not always be the case. There may be accidents with a low allowable
leakage limit combined with loads that, while less than the maximum, lead to the smallest
allowable flaw size for leakage. Accident specific loads and accident specific leakage limits
must be evaluated to identify the limiting leakage accident. This can be a difficult exercise since
leakage limits based on dose assessments must be combined with accident loads that may be
grouped under umbrella transients for convenience and economy. In the absence of more
detailed information it is conservative to construct a bounding case by combining the lowest
allowable accident leakage with the largest accident tube loads. For plants with accident
analyses that assume the same accident leakage for all design basis accidents, other than steam
generator tube rupture, the limiting accident for leakage is not necessarily the accident producing

9-I
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the largest tube loads. Prior to each outage, the limiting leakage accident and allowable leakage
value shall be confirmed.

Several plants have made commitments to the NRC Regulatory Guide 1.183 [30] which provides
an alternate source term approach for the parameters and assumptions to be met for accident
analysis. This would enable plants to increase accident induced leakage limits. These limits
require approval by the NRC prior to implementation.

This section provides recommended approaches for calculating both leakage through cracks in
steam generator tubes and flaw sizes leading to 100 %TW throughwall penetration under
combined accident loads and thus accident leakage contributions. Applications to CM and OA
leakage integrity evaluations are discussed. Note that the effect of contributing primary loads
other than pressure and axial secondary loads that must be treated as primary loads in OTSG's
shall be included in leakage integrity evaluations. In practice this reduces to consideration of
axial tensile and bending loads when evaluating circumferential cracking and the circumferential
extent of volumetric degradation.

9.3 Operational Leakage

The allowable operational leakage limit is defined in plant Technical Specifications and Section
2. Primary-to- secondary leakage that develops during operation shall be evaluated per the latest
revision of the PWR Primary-to-Secondary Leak Guidelines [31].

The following information generalizes the relationship between operational and accident-induced
leakage limits and is provided by the NRC in Regulatory Issue Summary 2007-20 [321:

The loading conditions on the tubes during an accident may be different than the loading
conditions on the tubes during normal operation. As a result, the primary-to-secondary
leak rate observed during normal operation may change under accident conditions. In
some cases, the primary-to-secondary leak rate may increase as a result of the accident,
while in other cases it may decrease. If the loading conditions during an accident result in
an increase in the primary-to-secondary leak rate (when compared to the normal
operating leak rate), it may be necessary to restrict the normal operating leak rate to less
than the normal operating leakage rate limit. This applies not only to units that assume
the primary-to-secondary leak rate observed during the accident is the same as the normal
operating primary-co-secondary leak rate limit, an assumption that is permitted by the
NRC's Standard Review Plan; but also to other units since the increase in primary-to-
secondary leak rate going from normal operating conditions to accident conditions can
result in significant increases in the leak rate (depending on the accident). The actual
amount that the leak rate may increase is a function of several factors including the type
of flaw that is leaking. For example, the leak rate from a crack may increase significantly
(e.g., by an order of magnitude depending on through-wall crack length) under accident
conditions [32].

If operational leakage causes a forced outage, a root cause evaluation shall be performed and
included as part of the OA report for the forced outage. A forced outage can result from incorrect
assumptions or errors in past analyses.

9-2



Ok

Primary-to-Secondary Leakage Assessment

If operational leakage is less than shut-down levels and is consistent with that predicted by the
OA, no adjustments to OA methodologies are required; however in situ pressure tests may be
required. If operational leakage is not predicted by the OA, assessment strategies shall be
modified accordingly.

During an inspection outage following operational leakage of greater than 5 GPD in any SG, the

following steps shall be taken to establish information about the leak:

I. Determine which SG(s) are leaking: Monitor all SGs to determine which SG(s) are leaking.

2. If possible, determine the source of the leakage: This is typically performed by a hydrostatic
test, bubble test, or helium leak test to identify suspect tube(s) locations on the tubesheet.
Quantify the rate (for example, drops per minute or gallons per minute [liters per minute]) of
leakage. Correlate the calculated leakage (pressure/temperature adjusted leakage) versus the
operational leakage. Determine if results have accounted for the observed operational
leakage, while recognizing that an accurate comparison of operating and shutdown leakage
measurements is difficult. If the source of the leakage cannot be identified using the methods
described above, 100% eddy current examination should be considered. If the eddy current
examination locates the potential'leakage, proceed with Step 4. If the leakage has not been
identified, an evaluation of the actions within Step 6 should be considered.

3. Examine leaking location(s): This inspection is typically performed by bobbin coil eddy
current examination to establish axial location within the SG.

4. Examine to determine extent, orientation, and morphology: This is typically performed by
rotating coil or array coil technology. Refer to the SGMP PWR Steam Generator
Examination Guidelines [I].

5. Review prior inspection history: Review the information contained in the database and the
actual historical bobbin and rotating data to establish factual information about the data. If
the leakage is originating from a plug or sleeve, review the installation records for that
location. Evaluate if installation parameters were met and identify any inconsistencies or
nonconforming conditions.

6. Perform a root cause evaluation that includes all SO program elements in accordance with
the utility's program(s). This evaluation should address the need to perform eddy current
and/or secondary-side visual inspections. Also considersupplementing the root cause team
with industry peers. The root cause team shall identify immediate, short-term, and long-term
actions to correct any process deficiencies.

7. Execute root cause corrective actions

8. Update and revise the DA, CM, and OA as necessary to address the unexpected leakage.

9. Perform required repairs.

%I-
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Johnson, Andrew

From: 
k)6

Sent; Monday, February 06, 2012 5:48 PM
To: Kalyanam, Kaly
Cc: Karwoski, Kenneth; Johnson, Andrew; Murphy, Emmett; Markley, Michael; Hall, Randy; Lantz,

Ryan; Reynoso, John; Warnick, Greg; Kulesa, Gloria
Subject: Re: SONGS Unit 2 Steam Generator Inspection Teleconference Agenda
Attachments: SG Bundle With Detail.pdf: Unit 2 02-06-2012 Status Report, pdf

Categories: Red Category

Here are the files that were referenced In the call this afternoon.

(b)(6)

Manager, Plant Licensing
San Onofre Nuclear Generating Station
Office b6_.__J
Fax b)(6)

This communication Is intended solely for the use of the individual or entity to which it is addressed. If you have received

this communication in error, please notify the sender Immediately and permanently delete the original and any copy of this

communication.
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SONGS Unit 2
Steam Generator Eddy Current Testing

February 6, 2012

Status
Bobbin ECT
- Steam Generator 2E088:
- Steam Generator 2E089:
- Totals:

Complete on 9727/9727 tubes (100%)

Complete on 9629/9727 tubes (99%)

19356/19454 tubes (99%)

Rotating Probe (special interest):

- Steam Generator 2E088: Complete on 224/224 tubes (100%)
- Steam Generator 2E089: Complete on 43/158 tubes (27%)

- Totals: 267/382 tubes (70%)
(Note: See discussion below for expanded examination scope due to potential loose part)

Findings to Date
Bobbin ECT

Steam Generator 2E088
Steam Generator 2E089

Through Wall Thickness Percentage, Number of Tubes
>35% 20-34% 10-19% <10% None

2 75 407 600 8643
- 65 466 744 6502
2 140 873 1344 15145

Rotating Probe (special interest) ECT
- Steam Generator 2E088: Two wear indications at retainer bars, on separate tubes, 54% and

47% through wall depth.
Potential Loose Part (PLP) at adjacent tubes, middle tube support
plate.

- Steam Generator 2E089: Five wear indications at retainer bars, on four tubes. Two indications
characterized at 90% and 38% through wall depth; remaining three
yet to be characterized but expected to be less based on bobbin
voltage.

Significance of Findings
- Wear indications at retainer bars

The top of the tube bundle has two sets of retainer bars, each set spanning between 23
tube columns at the periphery. The total number of tubes that are adjacent to retainer
bars is approximately 100 per steam generator. The location and depth of these wear
indications found in both Unit 2 steam generators indicate that retainer bar wear should
now be considered the most likely cause of the tube leak in Unit 3 steam generator 3E088.

- Potential loose part at tube support plate
The straight leg portion of the tube bundle has seven tube support plates approximately
equally spaced between the tubesheet and the U-bend portion. Steam generator 2E088
has a foreign object at the middle support plate between adjacent tubes. This finding will
require opening the available inspection port above the middle tube support for FOSAR. In

IPRELIMINARY RES ULTS I



addition, the ECT preplan included a provision for expanding the scope of rotating probe
exams to include the top of tubesheet area, outer three tubes, in case of a confirmed loose
part. This planning element was based on specific EPRI recommendations for SONGS.

- Condition monitoring will require in-situ pressure testing.
Condition monitoring is a formal evaluation process that reviews the ECT results against
performance criteria from the plant technical specifications. According to EPRI guidelines,
the depth of the retainer bar wear indications will require in-situ testing to be completed
as part of the condition monitoring process. In this test, the individual tube is pressurized
to design conditions (~5,OOO psi). Test and acceptance criteria are being developed.

- Operational assessment will require examinations in the next outage
Operational assessment is a forward-looking process of predicting the expected wear
during the interval to the next examination. This process determines when the next
examination will be required. The evaluation is expected to show that all structural and
leakage critieria will continue to be met during the next operating cycle. Examinations will
be required at the next refueling outage.

- Tube plugging and stabilization criteria are being developed.
Further analytical work is needed to understand the mechanism producing retaining bar
wear indications. The supplier, MHI, is currently mobilizing home-office resources in Japan
to support these analyses. MHI also has an on-site team arriving at SONGS 2/7.

Current Actions
- Eddy Current Testing Completion Forecast 2/7
- In-situ testing Completion Forecast 2/9
- Plugging Holding for in-situ test and criteria development
- Tube stabilization analyses Completion Forecast 2/10

Planned Actions
- Examination in 2C18
- Discussions with manufacturer and NRC
- Industry communications per S/G Program

[PRELIMINARY RESULTS
J
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Johnson, Andrew

Subject:
Location:

SCE update on SONGS Steam Generator inspeotions
various

Start;
End:
Show Time As:

Recurrence:

Meeting Status:

Fri 2/1012012 4:00 PM
Fri 2/1012012 5:00 PM
Tentative

(none)

Not yet responded

Organizer:
Required Attendees;

Categories:

Hall, Randy
MarKley, Michael; Kulesa, Gloria; Werner, Greg; Lantz, Ryan; Anchondo, Isaac; Jim Melfi:
Warnick, Greg; Johnson, Andrew; Reynoso, John; Murphy, Emmett; Karwoski, Kenneth

Red Category

Bridge No. 868-677-3916, passoode [(b)
Time: 1:00 - 2:00 pm PST (4:00- 5:O.WEST

This call is a follow-up to the status call held on 2/6/2012. It will primarily focus on the licensee's inspections
and testing of the U2 SG tubes. U3 SG activities may be mentioned, but will be discussed more fully in a
future call.
Attached are some preliminary responses from SCE regarding some of the NRC questions asked in the
previous call on 216.

SO D3B MX450

3CE_COM_20120

Additional information to be provided as I receive it.

Randy Hall, NRRIDORL
(301) 415-4032

1



1. Provide sketches or drawings of the Anti Vibration Bar, Retaining Bar and the Retainer Bar,



A
ARE VA Document No.: 51-9176667-000

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 2-1 SONGS 2 & 3 RSG General Arrangment Drawing
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A
AR EVA Document No.: 51-9176667-000

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 2-2 SONGS 2 & 3 RSG AVB Layout

'i I .

Figure 2-3 SONGS 2 & 3 RSG TSP Layout
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A
AREVA Document No.: 51-9176667-000

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 2-4: SONGS-2&3 AVB Retainer Bar General Arrangement (overhead view)

.12 .

9 1 .. ......... T "

- I Retainer Bar
11H ,TI (typical of 24)
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ARIEVA Document No.: 51-9176667-000

SONGS 2C17 & 3017 Steam Generator Degradation Assessment

Figure 2-5 SONGS 2 & 3 Tube-to-Tubesheet Installation
(b)(4)
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Page 17 of 39

0516-19-FOI (22164P) (Rev. 001, 10118/2010)

Data Analysis Guideline San Onofre Nuclear Generating
Station (SONGS) Units 2 & 3

A R EVA Doc #:03-9101495 Rev: 003

106 B07

05H

43-66"

43.GG"

43.66"

43.GG"I

43.G$"I

43.66"

42.82"

2S.195"

Figure 3-9 SONGS Steam Generator Model MHI -1 16TTI Tube Support Drawing

Page 16 of 38
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2. Provide a material list of all SG components in contact with tubes.

Retainer Bar Material

SB-1 66, UNS NC6690 per Drawing S023-617-1-D507, Rev 4
Chrome Plated per Drawing S023-617-1-D542, Rev 8



AREVA Document No,: 5'1-9176667-000

SONGS 2017 & 3017 Steam Generator Degradation Assessment

Table 2.1 SG Design Highlights

Number of SGs per unit 2
Tube material SB-1 63 (Inconel 690 TT)

Rows 1-13 are stress-
relieved

Number of tubes per SG 9727
Tube nominal outside diameter 0.750 in.
Tube nominal wall thickness 0.043 in.
Pitch 1.00 in.
Layout of tubes Equilateral triangular array
Tube Support Plates Seven trefoit broached

plates, 405 ferritic stainless
steel

Tube Support Plate Thickness 1.38"

Anti Vibration Bars Six sets (AV1 -AV 12), 405
Stainless Steel

AVB dimensions (b)(4)

Tubesheet Material Low alloy steel
Note: Unit 3 material re-certified due Unit 2: (SA-508 Gr3 Class 2)
to heat addition during repair of Unit 3; (SA-508 Gr3 Class 1)
Divider Plate-to-Channelhead weld. , 1
Tubesheet nominal thickness

I (b)(4) K91

Page 10



3. Provide condition monitoring structural limit curves.



A
AR EVA Document No.: 51-9176667-000

SONGS 2C17 & 3017 Steam Generator Degradation Assessment

Figure 7-2: Structural and Condition Monitoring Limit Curves for Wall Thinning at 820 psla
Secondary Pressure
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4A
'ARE VA Document No.: 51-9176667-000

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 7-4: Structural and Condition Monitoring Limit Curves for Wear at 820 psia Secondary
Pressure (ETSS 27903.1)



4. Provide info on the consistency between the tube wear results from the Bobbin ECT and the Rotating
Probe results.



SONGS 2C17 SG 88 & 89
AVB and TSP Wear +PointTM Depth vs Bobbin Depth

40 1

3S
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5.Provide the flaw profile for the Retainer Bar flaws.



DRAFT List of Retainer Bar Indications

SG Row Col Location Bobbin Ind Bobbin +Point' Ind +Point" +Point" Circumferential Axial Extent

Volts Volts Depth Extent

SG88 124 48 B03 +0.60" NQI 1.35 SVi 0.52 47% 0.35" 0.30"

SG88 125 49 B03 +0.45" NQI 2.9 SVI 0.71 54% 0.30" 0.31"

5G89 118 44 B1l -0.63" NQI 0.2 +PointTM Oata Not Acquired/Analyzed

SG89 119 133 B02 +0.41" NQI 7.82 SVI 2.8 90% 0.46" 0.41"

SG89 120 132 BlO -0.47" NQI 0.17 SVI 0.15 28% 0.16" 0.24"

SG89 120 132 Bl1 -0.43" NQI 0.11 SVI 0.17 29% 0.21" 0.36"

SG89 127 127 B03 +0.53" NQI 0.44 SVI 0.32 38% 0.31" 0.36"

Status as of: 2/8/2012 6:54 AM



Johnson, Andrew

From:
Sent:
To:

Cc:
Subject:
Attachments:

Hall, Randy C
Thursday, Fel wrary 16, 2012 10:60 AM
Markley, Michael; Sufre, Wayne; Drake, James; Melfi, Jim; Anchondo, Isaac; Karwoski,
Kenneth
Johnson, Andrew; Warnick, Greg; Reynoso, John
FW: SONGS U213 Steam Generator Status Reports
Unit 3 NRC Steam Generator NRC Status Report 2 -16-2012.pdf; Unit 2 Steam Generator
NRC Status Report 02-16-2012.pdf

Here are the latest status reports from SONGS

Sent: "lhursday, February 16, 2012 10:47 AM
To:.!emer. Grea: ntz. Rvan. Hall, Randy; Kulesa, Gloria
Cc: (b)(6) I
Subject; SONGS U2/3 Steam Generator Status Reports

From1(b)(6) tor 0800 Conference Call.

(b)(6)

Nuclear Regulatory Affairs
Administrative Assistant
AWSIDD~~

PAX

Please consider the environment before printing this emall

i



SONGS Unit 2
Steam Generator Eddy Current Testing

0500 February 16, 2012

Status
Bobbin ECT

- Steam Generator 2E088: Complete on 9727/9727 tubes (100%)
- Steam Generator 2E089: Complete on 9727/9727 tubes (100%)
- Totals: 19454/19454 tubes (100%)

Rotating Probe (special interest)
- Steam Generator 2E088: Complete on 203/203 tubes (100%)
- Steam Generator 2E089: Complete on 162/162 tubes (100%)
- Totals: 365/365 tubes (100%)

Rotating Probe (top of tubesheet expanded scope)
- Steam Generator 2E088: Complete on 2060/2060 tubes (100%)
- Steam Generator 2E089: Complete on 2060/2060 tubes (100%)
- Totals: 4120/4120 tubes (100%)

Rotating Probe (tube/retainer bar intersections expanded scope)
- Steam Generator 2E088: Complete on 192/192 tubes (100%)
- Steam Generator 2E089: Complete on 192/192 tubes (100%)
- Totals: 384/384 tubes (100%)

Findings to Date
Bobbin ECT

Through Wall Thickness Percentage, Number of Tubes
>35% 20-34% 10-19% <10% None

- Steam Generator 2E088: 2 74 406 600 8645
- Steam Generator 2E089: - 65 496 768 8398
- Totals: 2 139 902 1368 17043

Rotating Probe (special interest)
Steam Generator 2E088: Two wear indications at retainer bars, on separate tubes, 54% and 47%

through wall depth.
Steam Generator 2E089: Five wear indications at retainer bars, on four tubes. Indications

characterized at 90%, 38%, 30% 29% and 28% through wall depth.

Rotating Probe (top of tubesheet expanded scope)
- Steam Generator 2E088: No wear or potential loose part indications.
- Steam Generator 2E089: No wear or potential loose part indications.

Rotating Probe (tube/retainer bar intersections)
- Steam Generator 2E088: No other indications.
- Steam Generator 2E089: No other indications.



Current Actions
- Eddy Current Testing
- Plug List Development

- Plugging

- Tube stabilization analyses
- Secondary Side Inspection
- NRC NRR Conference Call

Review for Unit 3 type freespan indications - Complete
Steam Generator E088 - Complete
Steam Generator E089 - Complete
In-progress
Complete
Steam Generator 2E089 retainer bars in progress
0800 2/16/12

Planned Actions
- Examination in 2C18
- Discussions with manufacturer and NRC
- Industry communications per S/G Program



SONGS Unit 3
Steam Generator Inspection and Eddy Current Testing

February 16, 2012

Status

Steam Generator 3E088 Secondary Side Leakage Test:
- Completed 2/10/12
- One leaking tube at approximately R106 C78, confirmed by eddy current
- Leak location in U-bend and is located 2" above 4 th AVB on hot leg side
- Leakage rate approximately 0.001 gpm at 80 psi

Bobbin ECT
- Steam Generator 3E088: Complete on 8590/9727 tubes (88%)
- Steam Generator 3E089: Complete on 7968/9727 tubes (82%)
- Overall: Complete on 16558/19454 tubes (85%)
- Scope - 100% full-length bobbin followed by rotating probe as determined by bobbin results

Rotating Probe (special interest)
- Following completion of bobbin ECT
- Forecast to begin 2/16

In-situ Testing
- Leaking tube and any other indications required by EPRI guidelines
- Schedule following completion of eddy current testing

Findings to Date (as of 2/15/12)

Freespan Indications
- Leak is located near center of a 20" axially oriented freespan indication
- Similar indications found in adjacent tubes
- Consistent with tube to tube wear
- 300 tubes with similar Indications (present in both SG's)
- Reanalyzed - 1000 tubes in each Unit 2 SG for this mechanism; no indications found, the tubes

were selected to bound the same region as the freespan indications in Unit 3

Wear at Support Structures - Tube Support Plates (TSP) and Anti-Vibration Bars (AVB)
- Wear found at TSP's and AVB's in tubes with freespan indications
- Overall - 280 TSP locations with wear => 35% (TS plugging limit)

Wear at Retainer Bars
- Four locations (SG88 - 3; SG89 - 1) with Non-Quantifiable Indications (NQI) by bobbin



Phone Call with NRC
Steam Generator Inspection and Evaluation Status

4/16/12
1200 PST

D3A

Purpose of Meeting & Expected Outcome(s):
Discuss status of Unit 2/3 steam generator inspections and evaluations

Requirements for Every Meeting:
1. Take Two for Safety and Nuclear Safety Culture Message of the Day
2. Action Scribe
3. Timekeeper
4. Meeting Skeptic

(Meetings should end 10 min. before the hour to accommodate travel between meetings)

Time Topic Who Expected Outcome

1200 Introduction and Overview [(b)(6) V N/A

1210 Status and results of Unit 2 / N/A
tube inspections ___

1220 AREVA eddy current (b)(6 ) NIA
inspection process validation .._j

1230 Tube plugging strategy 1(b)(6) V N/A

1235 T/H model confirmation V N/A
schedule Lý j

1240 Tube wear pattern and V N/A
contact force Lj_

1245 Review of communication " ?(b)(6) V N/A
plan and data requests L J

(A(.

F> ~

As employees of SONGS, we are committed to demonstrating the right behaviors required of a
Nuclear Professional and embracing our Values of:

Integrity - Excellence ~ Respect - Continuous Improvement ~ Teamwork



Fromt: ALLISON SPOLERICH1SONGSISCEIEIX
TO: Johnson. Andrew; bruca..marlow(a'aieva.corn Thurston. Carl: Murohy, Enmeftt W i. ; Ge;ernr, Grea;

Angtiondo. Isaac Rrvera-O.tiz Joe) oIhn Urabec/SONGS/SCE/E1JC ReVOSO. John; Oitega -Luclano. .onathan;
LEE KELLY/SONGSISCEIElX; Mid'ael SteveneSO/ GS/SCEIE{X Mike Sho4.SCE/E -H R RICH ST

ONGEISONGS/5CEfIX; RICHARD COEISONGSISCE/EfX; Ryan -readway/SONGS1SCE/E{X

Subject: Informafon Update - Description has changed: NRC Teleconference - Unit 2 Inspection Update - REQUESTED
BY RICH ST. ONGE (See below for Call In Numbers)

Start: Monday, Aprdl 16, 2012 2:00:00 PM
End: Monday, April 16, 2012 3:00:00 PM

Location: D4A
Attachments: NRC Phone Call Meetino Agenda 04 16 12.01n

A~rTooo ,htm-1 CL~
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