S (105
To:

ce Anchonda_{ssac
Subjert: SONGS 5G Upaare
Daste: Tuesday, February 21, 2012 4:25:35 PM

Emmett - | have been uploading the daily SG status to CERTREC. Let me know if there is any other
information you are Intsrested in receiving. ) also have videec DVDs for the U2 E088 secondary
inspaction there are 3 DVDs and about 11 hours of inspection. Nothlng unusual was noted. 1 can
send them to you if you want. We don’t want them 1o ba part of the public record.

[®®
Inspections Manager
Nuclear Regulatory Affairs
_San Onolre Nuclear Generating Station

(b)(6)

g
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Y



Subjects
Data; . Fﬂﬂlv, Flbrwry 24, 2012 9:48:38 AM

isaac,

Thank you for y0ur rasponse 'We wilt not be able to address all your gquestions in the call schadulad
for today In any detail, however we will provide the high level schedule and ¢an plen future calls t6 go
Into more detail.

(b)(6)

~Manager, Plant Licensing

San Onofre Nuclear Generating Statian

(b)(6)

This communication is intended solely for the use of the individua! or entity to which it is addressed. I
you have recelved this communication in error, please notify the sender immetdliately and permanenily
delele the original and any copy of this communication.

T'rom. *, " >
Io (b)(6) l‘Mnrklay Michaal* <Michasl.Markloy@nrc.gov>

Murphy, Emmell® <EmmatiMurphy@nec.gav>, "Laniz, Ryen” <Rym‘| Lanlz@nro.gov>, “Wemer, Greg”
<Grog.Warnai@nre.gov>, “Wamick, Greg® <Greg. Wanddt@nn:.gov .

<Andiew. .)omwn?m novn -m.my Michaet” <Mn:~|

‘Reynuso, John® <John.Reynaso@nrc.gov>, *Jehason, Andrew”
gov>, “Hall , “Karwoskl,
a@nrc gov>1(H)(B)

Subijucy: RE: Agendas for SONGS 224 SG phone call

worminJ©YE)

! have a couple of other tuples that | wauld like to cover if possible,

. Can we briefly discuss the prograss on the root cause evaluation for bath Unit 2 and Unit 37

. Per the Status Aeport dated February 23, Expansion 4 was forecast to be completed yesterday, If
compieled, can we go over your findings, .

. Discuss the approach/progress of the industry expert team.

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

Thanks,

tsaac Anchando
Reactor Inspector
RIV/DRS/PSB2

D/20

-



817.200.1152
= b))
o] |
Sent: Thursday, February 23, 2012 8:22 PM

To; Markiey, Michael
Cc: Murphy, Emmett, Lantz, Ryan; Wemer, Greq; Warnick, Greg; Re , John; Anchondo, Isaac;

(Y&
Gbna (b)6)
(b)(6

1 Agenda for S 2/24 SG phane call

Mike,
1 understand that both Randy and Xaly are out of the office on Friday. | would like o propose the
following Agenda for the call with the Region and NRR Friday 2/24/12 at 1200 EST.

AGENDA
(b))
1. introductions:
b)(6
2, Review Agenda: )
b)(6
3. Outage Status ®)6)

4. Discuss Quastions |(f)(6)

R

a. Provide tube by tube listing of maximum depth and length for freespan and TSP indicalions.

b. Provide depth vs. length profiles for some of the most limiting freespan (including leaker) and
TSP indications. Provide the corresponding yield and ulimate strength of the respective tubes. (At

least five profiles for each freespan and TSP would be desirable.}

c. Provide pian for selecting tubes for in-situ testing.
d. Provide drawing of TSP broached trefoil holes. Include dimensions and associated tolerances.
8. Compare/contrast sizing method for freespan flawe with those used tast fall for tube to tube

wear at TMi and ANO-1.

_ (b)(6)
5. Review Action Items

Il you would like to make additicns to the Agenda we can accommodete that during the call alter the
introductions Thank You,

(bX6)
enager, Plant Licensing

[_S.amm_uu.dﬁa:.ﬁemiug_sltaﬂon
(b)(6)

(b)) |

This communication is imended solely for the use of lhe individual or entity to which it is addressed. If
you have raceived this communication in arror, please notify the sender |mrnadla(aly and permanently
defete the criginal and any copy of this communication.

Fom: °K Kaly" <Kaly. gov>

* (b) (6)



Ce “Mutphy, Emmaert h @nre.gave, Kenneth®
<Glonia. Kulesa@nre.gev>, “Hall, Ranady* <Randy.Hall@nrc.gov>

Oate: 0272312012 01:36 PM
Subject: RE: SONGS Steam Generator Drawings for 2/24 phona call

@nrc.gov>, "Kulesa, Gluria™

(b)(6)

| am not aware of any specific aganda cther than providing the schedule.
You already have the 5 questions from Emmelt, and lorwarded by 1saae,

| hape to join the call from home tamorrow. Please contact Mike Markley for anylhing you may need.

Thanks

Kaly

i(b)(G)
Froms

Sent: Thursday, February 23, 2012 4:50 PM —_
To: Kalyanam, Kaly

Cex Murphy, Emmett; Karwoski, Kenneth; Kutesa, Gloria; Hall, Randy
Subject: SONGS Steam Generator Drawings for 2/24 phone call

. s e —

Kaly,
Oo you have an agenda for tomorrow’s meeting? Are you just looking for schedule information and
responses [rom Emmetl's questions that were relayed to us from Isaac?

The drawings requested for question #4 was sent earlier today and we expect to some preliminary
information on guestion number 1 [or our call lomorrow. We do nol have answers 10 all the queslions
balow, but will have status and an estimated date when we will have the rest of the roquestad
information.

Questions provided by Isaac Anchondoe:

1. Provida lube by tube ¥isling of maximum depth and length for freespan and TSP indications.

2. Provide depth vs. length prafiles for soms of the most iimiting freespan (including leaker) and
TSP indications. Provide the corresponding yield and ultimate strength of the respective tubes. (At

least five profiles for each freaspan and TSP would be desiratie.)

3. Provide plan for selecting twbes for in-situ testing.
4. Provide drawing of TSP broached trefail holes. include dimensians and associated tolerances.
5. Compare/contrast sizing method for freaspan flaws withi those used last fall for lubs to lube

woar at TMI and ANO-1.

Thank you.

(b)(6)

Manager, Plant Licensing



San Onalre Nuclear Ganarating Station

(b)(6)

This commuynication s intended solely for the usa of the individual or entity to which it {s addressed. If
you have received this communication in error, please notify the sender immediately and permanently
delate the original and any copy of this communication.



From: Anchondo, Isaac

To: “pre@songs.sce.com”

Subject: RE: NN 201854749 SONGS PLI

Date: Monday, February 27, 2012 3:12:00 PM
Thanks!

----- Original Message-----

From: nre@songs.sce.com [mailto:nrc@songs.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

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)

P



From: - nre@songs.see.

To: Anchondo, [saac
Subject: NN 201854749 SONGS PLI
Date: Monday, February 27, 2012 3:07:19 PM
Attachments: N 47 hment.doc
n 1854749 recov I f
Issac,
as requested.
JR

SONGS Resident Inspector

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 ¢leaning. Thereafter, a longitudinal cross section was prepared through the midsection of the
debris. The cross section was examined in the as etched cond!tion to reveal the micro structure. EDS
analysis was performed on the core of the debris for comparison to the EOS performed on both of the
surfaces. Micro-hardness measurements were also performed on the cross section.

Results:

The overall sppearance and dimensions of the debrls are fllustrated In two next photographs.

Debris Found o Yop of TSP 8428088 - i

© Wetd fetal -




Debris Found on Top of TSP #4-2E088

0.016" 0.058"

!

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 iliustrating voids and mechanical rubbing.
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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 maijor constituent, the
presence of nickel.



Debris Found on Top of TSP #4-2£088, 20 kV
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Cnts Fe %
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The longitudinal cross section of the debris revealed the followi_hg:

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 meft. A portion of the meilt 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.

Bebris Found on Top of TSP #4-2E088°
Longitudina! Gross-Section, 5% Nital |

‘Weld Netal - 2

|

eld Mc_etal =1

|

Fold Line

Weid Metal Debris




Debris Found on Top of TSP #4-2E058
Lengitudinal Cross-8ection, 5% Nital

Weld Motal-2

Fold Line




Debris Found on Top of TSP #4-2E088

Longltuhdh_mal Cr_oss-Sectfon 5% Nital

Weid Metal Debris

Fold Line

Weld Metal-

00 microns



Dehri“ Found on Top of TSP #4-2E088

s e d s

Weid Metal Debris

200 microns

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 weid 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 fiowed Into a crevice slightly
wider than 0.016". The flowed weld metai 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.

(bX(6)

2175112



Unit 2 Bystam Btatus: ATCO NUCO

S User Status: CRTD STA ACRC
s;mcs
Notification: NN 201854749 M EIREABRARAn
Description: Recovered Loose Part (Not Re )
Created on: 02/13/2012 Reported By:{(b)(6) TIdentified By: SONGS
Responsibled{(b)(6)
Priorityt 4 Medium Required Etart: 04/02/20312 1B:03 Endy 07/30/2012 18:03
Order No: Codes

Task Existse? {YI]

Func.Loc.: S2.STGS.S21301ME0S88 STEAM GENERATOR 2 (N) SECONDARY SIDE
EqQuipment:

Asgombly:

Quality Class: I

Location: Coatainment Room: 106 Elavation: 030 Columns 4413.6

Planner Group: Maint Machinist

WorkCenter: P_PM Project Management -
Plant: 1000 SONGS

Reliability Classification: CRITICAL-A

ARC Review Statups C Completed Feedback Req’'d? [}
M Rule: " 8ig Level: 2 Moderate Impact to Lhe Stalion/Personnel
Breakdown (] ¥alfunction Btart: Breaxdown Duration: H
Bnd:
Dascriptian;
(b)(6)

02/13/2012 17:41:36
1. Problem description

This is not equipment related. Found and retrieved loose part in 2£-088
under order 800589923, Puprose of thig notificaticn is to investigate
source of loose part.

2. Impact or consequence
Nune. Loose part was retrieved under 800589923,

3. Describe what happencd

Upon inspection of 2E-08B secondary side a lnose part was found and
retrieved at Lube support plate number four in accordance wilh arder
600589923,

4. Immediate actione taken
Loose part retuined for investigation.

S. Extent of Condition (as applicable)
No other loose parts were identified upon inspection of both Unit 2
Steam Genseators.

Print Date: 02/27/2012 Page 1 of 9




TYeenon Notification Continued

SONGS

Notiflicatilon: NN 201854749
Desoription: Recovered Loose Part (Not Bqpt Related)

Descriptian Contimmed:’

6. Cause (if known)
Unkown

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

Additions to ~7. Recommended Actiong~:
conduct evaluation of the source of the part based on location,
size, metallurgic input, steam generator design, FOSAR data, pre

-service eddy current data and other input as reQuiréd.
__________ (b)(6) e e

Additions to ~ARC Review Comments-~:
DCE amsigned. Criterion: FME event due to foreign material found

in system {DCRC) [(b)(6)
D2/16/2012 12:45:047

Debris has been removed, Falls out of the OD program scope.

Print Date: 02/27/2012 Page 2 nf 9




L [I2

Task Summary

-r N tpes
" SONGS
Notification: NN 201854749
Func.lLoc.t $2.57GS5.S21301ME088 STEAM GENERATOR 2 (N) SECONDARY SIDE
Location: Containment Raoom: 106 Elevatrion:030 Columns 4413.6
Task No.: 0001 Code _Grd\xpr-SPT General Support Recoxrd
Short Text: Analyze Loose Part
Task Code; ST04 SPT Complete
WorkCenter: E essing
‘Responwibla (b)(6)
Task No.: 0002 Code Group:iN-OEQUT QE Qutgoing Evaluation
Bhort Taxt: Outgoing OR - Logse Part in S/G
Task Code: 0010 Assign Lo SME

WorkCanter: P_PM Project nagementc
Responsible:|(b)(6)

Print Date: 02/27/2012

Page 3 of 9
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Ej ’\I’)[é("\ .
Hivel 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: i Activity:

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




E)rases Task Detalls

SONGS

Notification: NN 201854749
Func.Loc.: S2.3TGS.S21301ME(Q88 STEAM GENERATOR 2 (N} SECONDARY SIDE
Location: Containment Roem: 106 Elevation:030 Colurm: 4413.6
Tank Detailss
Task No.: 0001 Code @roup: N--SPT General Support Record

short Taext: Analyze Loose Part

Task Code: ST04 SPT Complete

WorkCentex: EM_EMF Fluid Processing
Responsible: {(b)(6)

Btatus: TSCO

Planned Staxt: 02/21/2012 08:06
Planned End: 07/03/2012

Campletes 02/21/2012 0B:06

Task Long Text:

Print Dmte: 02/27/2012 Page 5 of 9




Luepun

Task Details

WorkCenter: P_PM Project Management
nsaponaiblelkbxﬁ)

Status: TSCO

Planned Btarts: 02/27/2012 12:31
Planned End: 03/313/2012

Completa: 02/27/2012 12:31

Task Long Text:
F01854749 -z

PE-OUT EVAL, ACE: FME W/MRULB
N -OBOUT OE OQutgoing Evaluation

bUTGOING OE

Packground:

fJpon inspection of steam geuerator 2E-0B88 secondary side<({>,<)> a loose
part was found and retrieved at tube support plate number four in
hecordance with order 800589923,

Priefly summarize the significant aspects of the event/problem/lesson
learned that might be beneficial to share with the industry.

o Is this information worthy of sharing with the Nuclear industry?
(Reter to SO023-XV-40, Attachment 7/ for criteria)
es: No: X

At Yes, then use thc EFollowing L[orm to draft the Outgouing OE report:
//sos2/data3/HUvideos/PI/OE/Forms/Xv-40 Att 09.doc

B. Submit draft to the OE Coordinator for processing.
L, Document Nuclear Network OE number priqr to closing this task.

. OE#: [OEF#ERE]
, .Posted on (Date]

' SONGS
Notification: NN 201854749
Pund.Lo®,3 52,87TGS.S21301MECBS STEAM GENERATOR 2 (N) SECONDARY SIDE
Location: Containment Room: 106 Elevation: 030 Colurm: 4413.€
Task Datalle:
Task No.: 0002 Code Group: N-OEOUT OE Outgoing Evaluation
5hort Text: Outgoing OFE - Loose Part in S/G
Task Code: 0010 Assign Lo SME

Print Date: 02/27/2012

rage & of 9




F] HSON

- Tagk Detalls Continued
- $ONGS
Notification: NN 201854749

Description: Recovered Loose Part (Not Egpt 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 OBExxxxx) - ".]
Abstract:

[Briefly summarize the event or condition with information that is of
interest. Include the three essential elements; what went wrong, the

konsequences, and the primary cause. Limit the abstract to a few
sentences. ]

FEvent Date:

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

Station Name/Unit Number:
San Onofre Unit 2 [or Unit 3]

Significance/Importance:

[Sstate; Conseguential, Near-miss, or Nonconsequentiall]

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

bperating 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




Task Details Continued

SONGS

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

ufficient detail to beé of use to the reader. Do not repeat the
pbstract. The sequence of events and their cause/effect should be
included as appropriate.]

Causes: - o
[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

bnd 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.]

Equipment Information:

NSSS/A-E: Combustion BEngineering/Bechtel

eactor Type: PWR

ﬁffected System:

Component 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 :

Title:

Telephone:

E-mail:

Corrective Action Program Documents:
[Provide the document number (CR number) or reference to intermnal
station corrective action reports.]

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

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

Print Date: 02/27/2012

Page 8 of 9




Fjroses

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

Task Details Continued

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

Print Date: 02/27/2012

Page 9 of 9




From: _hnchondo, Isaac o |
b)(6

Jo:

Subject: q secoindary TnspeQlon videos

Data: Wednesday, February 29, 2012 9:16:00 AM
(b)(6

Morning| )e)

1 think the summary package of the wear indications via pictures will be better than the DVOs at
this time. if you can please make that package avallable as soon as it's ready would be of great
help.

Also, could you upload the revision to the degradation assessment Into IMS. 1 thought it was there
but only the original DA was included.

Thanks,
Isaac

‘F—'m;;l(b)(G)

Sent: Tuestay, February 28, 2012°6:14 PM
To: Murphy, Emmett; Anchondo, Isaac
Subject: SG secondary inspection videos

(bX(S)

(b)(6)
nspeclions Manager

Nuclear Regulatory ‘Affalrs

orating Station
(b)(6)




From: {b){6) . iy o<
o: > Revnow. Jabo -

cc: Warnick, Greq; Anchongdo, Isaag
Subjact: SONGS CMOA Presentalon

Date: Wednesdary, February 29, 2012 9:56:31 AM
Attachments: SONGS CMOA Presentation 2,29.12.000

See attached, call if you have any queslions.
i(b)(e) |

(bX6) |

Dy
37

;?/éz



- Status Review

ELCELLENGE 201

(bY4)

—




XCELLENCE 2012

Background

« September 2004 Replacement Steam
Generators (RSG) Awarded to Mitsubishi

Heavy Industries (MHI)
« Unit 2 RSG delivered to Site in Spring 2009
« RSGs Installed in Fall Outage 2009
- Tube Material Inconel-690 Thermally Treated
(690TT)
- Tube Manufacturer Sumitomo Heavy
Industries -
Largest Steam Generators Built by MHI




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




© sarpmasenr

SONGS EXCELLENGE 2012

SONGS RSGs
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SONGS RSGs

(b))
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Initial Refueling Cycle
Inspection Plan

R v

 In service time ~ 627 days
* 100% Bobbin Eddy Current Testing (ECT)

« Sludge Lance
« Foreign Object Search and Retrieval (FOSAR)

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

Sludge lance per industry practice




e
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~ SONGS EXCELLENCE 201

e

MHI SG Design Experience

« US
— SONGS
— Ft. Calhoun
« Belgium
— 4 Units
Japan
— 17 Units
« Total Number of SGs Supplied - 64

« SONGS largest SG designed
and built by MHI




e i

e

US Industry Information

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




SONGS

RSG Wear History
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Unit 2 Inspection
Anti-Vibration Bar
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SG88 AVB Wear Depth Distribution

-

Figure 5-10
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Figure 5-11: SG89 AVB Wear Depth Distribution
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AVB Wear Concluswn

(o4} ]

» Unit 2 wear on the same order as
Unit 2 RSGs

+ Although wear at AVBS s not unexpected the
number of wear indications is larger than
anticipated

+ Tubes plugged is consistent with industry OF
for CE NSSSRSGs
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Unit 2 Inspection
Retainer Bar




Retainer Bar (RB)

» Each SG has two sets of 12 retainer bars

SONGS Large
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Detected
Plugged

Returned
to Service

2

5

6

: Indications

7
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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 — Stfuétura'lﬂl htegr'lty'
Operational Assessment

Plugaed and Stabifized Retalner Bar Locations
(Lypical of lwo regions per SG)

@ Plugged Tube
@ prgged ang Stabllized Tuhe

2 opioritale Rolanar Bar |

JLocatcm (Bl i6 Seak) |
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RB Wear Conclusion

RB wear unique — Design Issue

RB wear extent of condition limited to 94 tubes per
SG

Wear caused by oscillation of thin RB against 6 tubes

Monitor repairs at next inspection
— Details of monitoring plan are in development




' SONGS EXCELLENCE 2012

Unit 2 Inspection

Tube-to-Tube
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Tube Support Plate (TSP)

: - There are 7 tube support plates in each SG

« Provides structural support to tube bundie in
straight section of tubing
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Figure 5-3: SG88 TSP-Wear - Hot Leg
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Figure 5-5: SG89 TSP Wear — Hot Leg
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. 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 TSP Wear Depth Distribution
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TSP Wear Conclusions

B Unit 2 wear is more extensive than seen in other

CE NSSS 690 TT RSGs

i No tubes required plugging
Will require monitoring in future inspections
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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)

Still investigating source from fabrication
process
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Loose Part Conclusion

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

» Peripheral tubes examined at TTS using
rotating probes — no indications

» Conclusion - No loose parts remain in U2 SG’s
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Condition Monitoring

- “Backward looking” to confirm adequate SG
integrity was maintained during previous cycle
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‘Condition Momtormg Performance

Criteria

"« 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. Limitis 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 G
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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




- =~ SmEen s CREIRE el
SRS okl SLALH :

« For atube 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
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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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Retalne‘rﬁBar Wearrl - St‘ructu ral- B
Integrity Assessment (In-Situ)

 Retainer Bar Wear

— Analytical Assessment
» Used similar methodology as for AVB & TSP wear

— One tube R119 C133 with a volumetric flaw near
B0O2 |

« 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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Forelgn 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)
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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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 satlsﬂed
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
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“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) dperational leakage integrity,
were satisfied during the operating period prior to the
2C17 outage.” =




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

1 + 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%

* 0

confidence®.

*50% confidence means the best estimate standard deviation

for each uncertainty is used.
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AVB and TSP Wear - Structural Integnty
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 determme

probability of burst -
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AVB and TSP Wear — S"Eructural Integrity.
Probabilistic Operational Assessment

+ Growth Rates

— Assumed that flaws will continue to grow at rates
displayed during 15t 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 1o tube wear

N i ATR AL




AVB and TSP Wear — Structural Integrity
Probabilistic Operational Assessment

Results

TSP Wear 0.999
Wear Combined -~ 0:971

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)




Retainer Bar Wear — Structural Integrify '-
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

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 -




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

- SONGS EXCELLENCE 2012
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Secondary Side lnternals Operatlonal
Assessment

Retainer Bar condition has been remediated

No secondary side internais degradation was identiified
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 :
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Preliminary Operatlonal

Assessment Summary

For degradation mechanisms identified in Unit 2,
the preliminary assessment conciudes 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
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Impact of Unit 3
Inspection Results
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Evaluation

+ Onsite Teams
- Engineering Team
» 8/G Program Manager
» EX-SIG Program Manager
+ §r. Engineers with RSG responsibiliies
v Ex-Program Specialists
+ Contracted expertise including Ex-V.P. of Engineering

eneral Manager Nuclear Design Dept.
Acting General Manager R & D
+ Additional Onsite Support
+ Analytical teams in Kobe

- AREVA Enaineering Support
Lo on $t, Lucie Cause Evaluation)
JB1E

+ Onsite and Lynchburg

_ Mpb6 5 Itﬁnt
™ ExNRCand on St Luce Cause Evaluation) §
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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 Ill)
— B & W (Canada)

Framatome (France)




AVB Wear
TSP Wear

Retainer Bar Wear

Tube to Tube Wesdr -

Operating Interval

LR

R

1"ebject from
fabricatior

2 tubes >= 35%

-0 tubes > 20%

6 tubes largest 90%

‘None

1.7 EFPY

None:

2 tubes >= 35%
346 tubes >= 35%

4 tubes largest 46%

326 tubes.

0.9 EFPY
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Comparison with Uni

SONGS-2 & SONGS-3 SG 88 & 89 AVE Wear Depth Distribution

£ 2ECEAE AVE Aear
% IECET AVE e

o SE033 AVE Wear

o 3EQEF AVE Wear

21-3% 26-30 5153 5560
Lot Bin (T




Ly

Comparison with Unit 3

SONGS-2 & SONGS-3 SG 88 & 89 TSP Wear Depth Distribution
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No indications found in Unit 2









Unit 3 Tube-to-Tube Wear
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Unit 2 Inspection Conclusions

Eddy Current

— No freespan wear indications

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

Secondary Side Visual

— Sample inspection supplements the eddy current
examination |

— No evidence of Tube-to-Tube wear at locations found
in Unit 3 ;
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t 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) |

- AVB deflections from fabrication were sufficient enough in Uﬁit 3
to allow in-plane tube motion with reduced resistance from the

AVB’s |

» High energy imparted by FEI was sufficient to result in tube to tube
contact and wear in Unit 3

« 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




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 90[days
of Mode 4




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 process




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
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From:
To: &ochondo, §s2aC; Murphy, Eqetl
Subject: Fur: U3 Tube Wear Photos
Date: -Tuesdiay, March 06, 202 8:08:12 PM
Attachments: 423 5G Wear {12,000,

123 SG wegr 001dog

123 5G Wear 002.Jpq

U231 SG Wear 003.fpg

4123.56 Waar 00d.lpg

{23 5G Weac 005,506

423 5G ¥ear 004,500

L2056 Wear 007 ing

1123 SG Wear (08,109

23 56 Wear 109,19 4

123 56 Wear 010,50,

U23 5G Wear 011ing

U23 5G Wear (42,400,

122 3G Yyear 013,jog-

U23 56 Wee 0ld.fpg

U23 5G Wepr 015400

U23 5G Wear 0ibjpg

Isaac/Emmett here are the !ub-e photos wear areas from our secondary side inspeciion.

l(b)(s)

“inspections Manager
Nuclear Regulatory AHfairs

San Onofre Nuciear Generating Station
(b)(6)

L""i(b)(s) for o3t0ar201z 08.01 P -

From: [@(6) l
Yo [(b)(6) ]
Dae: = 0062012 03:24 PM

Sutfect: U3 Tube Waar Photos

v

L/
\-“;"‘;h) FOR INTERNAL UBK ONLY

(b)(®) Here are some additional photos of wear we have captured from our secondary side inspections

- that The NRC requested. Each picture has the steam generator and jocalion on it. Let me krow if you
need anything further. Thanks.|(b)(6)

Day

by
7L

J/z;/
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SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 1 1 04C -0.5 12
SG88 1 1 05C -0.57 11
SG88 1 13 O5H -0.07 10
5G88 1 13 O6H -0.27 10
5G88 1 47 06C 0.39 11
5G88 12 48 04C -0.58 11
SG88 14 168 04H 0 7
5G88 28 4 OSH 0.41 13
5G88 80 72 06H -0.71 10
SG88 84 100 05C -0.63 10
5G88 85 85 07H -0.8 17 16
S5G88 85 87 07H -0.59 19
5G88 85 89 O7H -0.63 14
SG88 85 99 06C -0.5 14
SG8&8 87 81 07C -0.55 10 13
5G88 87 99 05C -0.59 11
5G88 87 99 07C -0.52 17
5G88 88 94 07C -0.57 17
5G88 88 94 07H -0.63 14
SG88 88 96 07H -0.68 17 12
5G88 89 85 07H -0.79 10 6
5G88 89 91 07H -0.61 15
5G88 89 95 07H -0.61 19
SG88 89 105 06C -0.56 11
5G88 90 96 07C -0.57 16
SG88 91 79 O7H 0 17 14
5G88 o1 81 07H -0.72 17 15
5G88 91 83 05C -0.13 7
5G8&8 91 83 06C -0.02 8
5G88 91 83 07C -0.11 17 19
5G88 91 85 06C -0.06 10
5G88 91 85 07C -0.06 15 16
SG88 92 74 06H -0.63 11
5G88 92 78 07H -0.17 14 12
SG88 92 84 05C -0.13 20 19
5G88 92 84 O5H -0.04 9
SG88 92 84 06C -0.09 25 24
SG88 92 84 06H 0 20 19
5G88 92 84 07C -0.13 35 31
SG88 92 84 07H -0.15 32 28
SG88 92 86 06C 0 16
5G88 92 86 07C -0.6 14 14
SGB8 92 88 07H -0.7 10 13
5G88 92 90 04C -0.64 7
5G838 92 96 05C -0.52 11




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length {In)

SG88 92 96 06C 0.5 18 22

SG88 92 96 07¢C -0.59 21 20

5G88 93 73 07H -0.57 9

5G88 93 75 07H -0.66 12 9

$G88 93 77 07H -0.83 8

5G83 93 81 06C 0 18

5G88 93 81 07C -0.17 16 16

5G88 93 81 07H 0 14 7

5G88 93 83 02C 0.37 17

SG88 93 83 03C 0 19

5G83 93 83 03H 0 21 17

5G88 93 83 04C 0 18

$G88 93 83 05C 0 26 21

SG88 93 83 05H -0.63 23 19

SG8S 93 83 06C 0 31 23

5G88 93 83 06H 0 39 38 ., 144
5G88 93 83 07¢C 0 47 41 1.5
SG88 93 83 07H 0 54 51 1.15
5G88 93 85 03C 0 17

SG88 93 85 03H 0.43 17

5G88 93 85 04C -0.59 12

SG83 93 85 05C 0 20 22

SG88 93 85 05H 0 24 16

5G88 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

5G88 93 87 07H -0.69 12 7

SG88 93 93 05C -0.57 12

5G88 93 93 07C -0.59 16 18

SG88 94 74 07H -0.64 8

5G88 94 78 07H -0.64 19 18

5G88 94 80 04C -0.68 10

5G88 94 80 04H -0.56 13

5G88 94 80 05H 0.37 10

SG88 94 80 06C 0 16

SG88 94 80 07C 0 20 20

5G88 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 O5H 0 32 22

SG88 94 82 06C 0 31 27

5G88 94 82 06H 0 36 25




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
S5G88 94 82 07C 0 50 40 1.52
SG88 94 82 07H 0 38 30
5G88 94 84 03C -0.09 20 21
5G88 94 84 03H 0.41 16
SG88 94 84 04C 0 22 20
SG88 94 84 05C 0 31 23
5G88 94 84 05H -0.09 22 17
SG88 94 84 06C 0 46 40 1.39
5G88 94 84 06H 0 47 50 142
SG88 94 84 07C 0 50 41 1.48
SG88 94 84 07H 0 57 49 1.43
SG88 94 86 04acC -0.55 13
SG83 94 86 04H -0.59 11
SG8&8 94 86 05C 0.38 11
SG88 94 86 0O5H 0 14
5G88 94 86 06C 0.02 26 23
SG88 94 86 06H 0 26 23
5G88 94 86 07C 0 33 27
5G88 94 86 O7H 0 32 29
5G88 94 88 05C -0.53 10
SG88 94 94 07C -0.57 15
5G88 94 106 O7H -0.72 10
SG88 95 75 07H -0.66 14 10
5G88 95 79 04H -0.56 12
5G88 95 79 06C 0 18
5G88 95 79 O6H -0.66 25 24
5G88 95 79 07C 0 26 25
5G88 95 79 07H 0 31 24
SG88 85 81 03C -0.6 9
5G88 95 81 O03H 0 14
5G88 95 81 04C 0 20 20
SG88 95 81 04H -0.55 18
SG88 95 81 05C 0 21 24
5G88 95 81 05H 0 18
5G88 95 81 06C 0 31 33
5G88 95 81 06H 0 36 35 1.43
5G388 95 81 07C 0 50 45 1.54
SG88 95 81 07H 0 47 36 -
5G88 95 83 01H 0 25 26
5G88 95 83 03C -0.02 19
5G88 95 83 03H 0.06 31 26
5G88 95 83 04C -0.06 21 21
SG88 95 83 04H -0.06 20 19
5G838 95 83 05C -0.13 30 28
5G88 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™ Length (In)
5G88 95 83 06C -0.13 34 35

SG88 95 83 06H 0 44 43 1.5
SG88 95 83 07¢ 0 56 48 1.57
SG88 95 83 07H 0 62 53 1.55
5G88 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

SG8S 95 85 05H 0 25 20

SG88 95 85 06C 0 29 29

SG88 95 85 06H -0.28 33 32

SG38 95 85 07C 0 58 53 1.48
5G88 95 85 07H 0 52 39 1.12
5G88 95 87 04C -0.42 11

SG88 95 87 05C -0.62 13

5G88 95 87 06C 0 17

5G88 95 87 07C 0 16 14

5G88 95 89 06C 0.33 13

SG88 95 91 O7H -0.72 12 8

SG88 95 93 07H -0.68 14 12

5G88 95 95 05C -0.52 10

5G88 95 97 06C -0.48 14

5G88 95 97 07C -0.45 13

5G88 96 76 06H -0.68 9

SG88 96 80 04C 0 10

5G88 96 80 04H -0.57 15

5G88 96 80 05C 0 17

SG88 96 80 05H 0.47 12

SG88 96 80 06C 0 24 21

SG88 96 80 06H -0.66 10

5G88 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

5G88 96 82 03H 0 19

5G88 96 82 04C -0.08 23 28

SG88 96 82 04H -0.02 19

5G88 96 82 05C -0.13 17

SG88 96 82 05H -0.02 17

5G88 96 82 06C -0.17 32 29

SG8S 96 82 06H -0.26 35 35

5G88 96 82 07C 0 53 45 1.53
SG88 96 82 O7H 0 51 40 1.52




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

5G88 96 84 01H 0 23 23

5G88 96 84 03C -0.06 13

5G88 96 84 03H 0 14

SG88 96 84 04C -0.13 21 25

5G838 36 84 04H 0 10

5G388 96 84 05C 0 25 23

SG88 96 84 O5H 0 20 17

SG88 96 84 06C -0.06 34 31

5G88 96 84 06H 0 47 49 143
5G88 96 84 07C 0 51 41 1.56
SG88 96 84 07H 0 48 38 1.5
SG88 96 86 03C 0 10

5G88 96 86 03H 0.32 11

SG88 96 86 04C 0 15

SG88 96 86 04H 0 16

5G88 96 86 05C 0 16

5G88 96 86 05H 0 16

SG88 96 86 06C 0 28 27

5G88 926 86 06H -0.28 31 28

SG88 96 86 07C 0 35 32

5G88 96 86 07H -0.15 37 37

5G88 96 88 03C -0.54 10

5G88 96 88 04C -0.53 13

5G88 96 88 04H -0.44 17

SG88 96 88 05C 0 18

SG88 96 88 0O5H 0 18

SG88 96 88 06C 0 28 30

SG88 96 88 06H 0 31 30

5G88 96 88 07C 0 43 38 1.5
5G88 96 88 O7H 0 45 33

5G83 96 90 07H -0.6 8

5G88 97 75 O7H -0.64 15 15

SG88 97 77 O6H -0.62 8

5G88 97 77 07H 0 22 22

SG88 97 79 03H 0 12

SG88 97 79 04C 0 16

5G88 97 79 04H -0.57 17

5G88 97 .79 05C 0 18

5G88 97 79 05H 0.41 16

5G88 97 79 06C 0 30 26

5G88 97 79 06H -0.81 30 33

SG88 97 79 07C 0 35 35

5G88 97 79 07H 0 43 33

5G88 97 81 O1H -0.48 24 25

5G88 97 81 03C -0.57 16




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

5G88 97 81 03H 0 32 26

5G88 97 81 04C 0 18

5G88 97 81 04H 0 26 27

5G88 97. 81 05C 0 30 23

5G88 97 81 O5H 0 27 19

5G88 97 81 06C 0 36 34

5G88 97 81 O6H 0 50 49 1.34
5G88 97 81 07C 0 72 70 1.72
SG88 97 81 07H 0 60 53 1.6
5G88 97 83 01H -0.48 29 28

5G88 97 83 03C 0 22 20

SG88 97 83 03H 0 25 23

5G88 97 83 04C 0 22 24

5G838 97 83 04H 0 29 27

SG88 97 83 05C 0 33 29

SG88 97 83 O05H 0 29 20

SG88 97 83 06C 0 38 32

SG88 97 83 06H 0 41 38 1.43
5G88 97 83 07C 0 57 49 14
5G83 97 83 07H 0 61 55 1.79
SG88 97 85 01H -0.54 23 21

5G88 97 85 03C 0 14

SG88 97 85 03H 0 20 20

5G88 97 85 04C 0 14

SG88 97 85 04H -0.52 20 18

SG88 97 85 05C 0 26 25

5G88 97 85 05H 0 25 18

5G88 97 85 06C 0 38 36

SG88 97 85 06H 0 38 33

5G838 97 85 07C 0 45 37

5G88 97 85 07H 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

5G88 97 87 07C -0.15 39 32

SG88 97 87 07H 0 40 28

SG88 97 89 04H -0.59 13

5G88 97 89 05C -0.57 10

5G88 97 89 06C 0 16

5G88 97 89 07C 0 22 13

SG88 97 89 07H 0 16 16

5G88 97 95 07H -0.65 12




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

SG88 98 74 O7H -0.68 11 ]

5G88 98 76 07H -0.62 19 15

SG88 98 78 04C 0.35 11

SG88 98 78 05C 0.36 13

5G88 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 O1H -0.46 24 26

5G88 98 80 02H 0 14

SG88 98 80 03C 0 15

SG88 98 80 O3H 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 05H 0 28 21

SG88 98 80 06C 0 44 40 1.49
SG88 98 80 06H 0 52 51 1.4
SG88 93 80 07C 0 57 50 1.56
SG88 98 80 O7H 0 67 61 1.05
5SG88 98 82 0O1H -0.48 24 23

5G88 98 82 03C -0.59 19

SG88 98 82 03H 0 16

SG88 98 82 04C ¢ 25 23

SG88 98 82 04H 0 26 24

SG88 g8 82 05C 0 30 25

SG88 98 82 0O5H 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
5G&8 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 O5H -0.04 20 15

SG88 98 84 06C -0.09 39 30

S$G88 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

SG8&8 98 86 04H -0.52 23 23




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

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

SG88 98 86 05C 0.02 28 25

5G88 98 86 05H -0.07 19

SG88 98 86 06C 0.02 38 32

5G838 98 86 O06H 0 42 45 1.35
5G88 58 86 07C 0 50 40 0.81
SG88 98 86 07H 0 48 41 0.92
5G88 98 88 03C -0.09 17

5G88 98 88 03H 0.43 10

SG88 98 88 04C -0.59 18

5G88 98 88 04H -0.48 23 20

SG88 98 | 38 05C -0.21 22 24

SG88 98 88 O5H 0.39 22 18

SG8&8 98 88 06C -0.13 37 33

SG8&8 98 88 06H -0.04 33 30

5G88 98 88 07C 0 49 41 1.11
SG88 98 88 07H 0 41 35

SG88 98 20 06C 0.42 11

5G88 98 92 07H -0.76 17 15

SG88 98 96 07¢C -0.55 16

5G88 98 98 07C -0.47 13

5G88 98 104 06C -0.59 10

5G88 98 104 07¢C -0.57 9

5G88 99 77 06C 0.39 18

SG88 99 77 06H -0.7 22 20

5G88 99 77 07C -0.67 13 12

SG88 99 77 07H 0 30 24

5G88 99 78 03H 0.46 9

SG88 99 79 04H -0.57 19

SG88 99 79 05C 0 19

5SG88 99 79 O5H 0.41 20 17

5G88 99 79 06C 0 33 26

5G88 99 79 06H 0 31 29

SG88 39 79 07C 0 41 36

5G88 99 79 07H 0 40 33

SG88 99 81 01H -0.52 22 25

S5G88 99 81 03C 0 18

5G88 99 81 03H 0 26 24

5G88 99 81 04C 0 27 30

5G88 99 81 04H 0 26 29

5G88 99 81 05C 0 31 29

SG88 99 81 05H 0 27 23

5G88 99 81 06C 0 36 35

5G88 99 81 06H 0 42 37

5G88 99 81 07C 0 60 58 1.43
5G88 99 81 O7H 0 68 64 1.46




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

5G88 99 83 01H 0 23 22

SG88 99 83 02C -0.04 7

SGB8 99 83 03C -0.08 14

SG88 99 83 03K 0.02 28 23

SG88 99 83 04C -0.19 28 26

5G88 99 83 04H -0.06 27 22

5G88 99 83 05C -0.13 26 21

5G88 99 83 O5H -0.06 25 25

SG88 99 83 06C -0.15 33 33

SGB8 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

5G88 99 85 03C -0.47 14

SG88 99 85 03+ 0 13

SG88 99 85 04ac G 24 27

5G88 99 85 04H -0.48 31 33

5G88 99 85 05C 0 23 22

SG88 99 85 05H 0 25 19

5G88 99 85 06C 0 35 35

5G88 99 85 06H -0.21 33 32

5G88 99 85 07C 0 46 41 - 1.45
SG88 99 85 07H 0 53 48 143
S$G88 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 9% 87 04C 0 23 21

5G88 99 87 04H 0 33 29

5G88 99 87 05C 0 23 23

5G88 99 87 O5H 0 28 27

SG88 99 87 06C 0 35 38 1.39
5G88 99 87 06H 0 44 41 1.37
5G88 99 87 07C 0 55 49 1.14
SG88 99 87 07H 0 61 52 1.56
SG88 99 89 04C -0.59 9

5688 99 89 06C -0.13 11

SG88 99 89 06H -0.13 14

SG88 99 89 07C 0 18 16

5G88 99 89 07H -0.24 25 22

5G88 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

5G88 100 76 07H -0.72 31 28




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CoL ELEV - INCH Bobbin %TW +Paint™ %TW +Point™ 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 0SH -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
$G88 100 80 04C -0.54 25 29
5G88 100 80 04H -0.59 31 34
SG88 100 80 0sC 0 29 27
5G88 100 80 OSH 0 30 25
SG88 100 80 06C 0 32 30
SG88 100 80 O6H 0 47 a1 1.28
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 04cC -0.12 16
SG88 100 82 04H 0 22 18
SG88 100 82 05C -0.06 24 24
SG88 100 82 O5H -0.02 21 17
SG&8 100 82 0eC -0.09 34 33
SG88 100 82 06H 0 44 43 1.49
SG88 100 82 07C 0 63 58 1.58
5G88 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
5G88 100 84 pac 0.04 14
SG88 100 84 04H -0.02 13
SG88 100 84 05C -0.17 22 25
5G88 100 84 O5H 0 16
5G88 100 84 06C -0.17 30 31
SG88 100 84 O6H -0.09 17
SG88 100 84 a7c 0 41 37
SG88 100 84 O7H 0 43 38 1.16
5G88 100 86 O1H 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 COoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG88 100 86 03H 0 21 16

5G88 100 86 04C 0 26 30

5G88 100 86 04H 0 26 18

SG88 100 86 05C 0 24 23

SG38 100 86 05H 0 25 23

5G88 100 86 06C 0 33 33

SG88 100 86 06H 0 50 49 1.41
" 5G88 100 86 07C 0 55 47 1.37

5G88 100 86 07H 0 58 54 1.53

5G88 100 88 02H 0 14

5G88 100 88 03C -0.49 14

5G88 100 88 03H 0.44 12

5G88 100 88 04cC -0.48 16

5G88 100 88 04H -0.48 11

SG88 100 88 05C 0 18

5G88 100 88 O5H 0.04 19

SG88 100 88 06C 0 28 27

5G88 100 88 06H -0.19 35 35

5G88 100 88 07C 0 37 37

SG88 100 88 O7H 0 44 40 1.67

5G88 100 90 06C 0 14

5G88 100 90 07C -0.68 ) 5

5G88 100 90 O7H -0.69 11 12

SG88 101 75 06C 0 12

5G88 101 75 O6H -0.64 10

SG8§ 101 75 07C -0.68 13 13

SG88 101 75 07H -0.68 9 5

5G88 101 77 04H -0.59 20 24

5G88 101 77 05C 0.3 13

SG88 101 77 05H -0.19 16

5G88 101 77 06C -0.09 21 21

5G88 101 77 06H 0 31 32

5G838 101 77 07C -0.06 34 27

5G88 101 77 07H -0.15 35 30

5G88 101 79 O1H -0.52 12

SG88 101 79 02C 0.39 8

5G88 101 79 03H 0.48 14

SG83 101 79 04C 0 10

SG88 101 79 04H -0.02 12

SG88 101 79 05C 0.36 16

5G88 101 79 05SH -0.66 20 21

5G88 101 79 06C 0 29 29

SG88 101 79 06H 0 32 28

5G88 101 79 07C 0 36 36

5G88 101 79 07H 0 45 33




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

$G88 101 81 01H -0.48 32 33

5G88 101 81 02H 011 14

SG88 101 81 03C 0] 27 20

SG88 101 81 03H o 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 0O5H -0.55 33 32

SG88 101 81 06eC 0 40 38 1.48
SG88 101 81 O6H 0 44 41 1.35
5G88 101 81 07C 0 63 62 1.48
SG88 101 81 07H 0 67 66 1.58
5G88 101 83 01H -0.48 26 26

SG88 101 23 02H 0.48 15

SG88 101 83 03C 0 26 24

SGB88 101 83 03H 0.48 23 14

SG88 101 83 04C 0 23 25

SG88 101 a3 04H o 34 32

5G88 101 83 05C Q 35 30

SG88 101 a3 OSH 0 29 28

SG88 101 a3 06C 0 11 37

SG88 101 a3 O6H 0 55 57 1.52
5G88 101 83 07C 0 58 57 1.4
SG88 101 83 O7H 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

5G88 101 85 03H 0.43 13

SG88 101 85 04ac -0.13 17

SG88 101 85 04H 0 31 24

SG88 101 85 05C 0.04 31 24

SG88 101 85 0OSH 4 25 21

5G88 101 85 06C 0 39 40 1.39
5G88 101 85 O6H 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 O1H -0.52 11

SG88 101 87 02H 0 20 16

SG88 101 87 03C 0 19

SG88 101 87 03H -0.52 9

$G88 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 +Point™ %TW +Point™ Length (In)

SG88 101 87 06C 0 38 34

SG88 101 87 O6H 0 46 45 1.44
5G88 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 O5H -0.59 10

5G88 102 76 06C -0.13 21 24

5G88 102 76 06H 0 28 28

SG88 102 76 07¢C -0.02 36 35

SG88 102 76 07H -0.19 36 40 1.26
SG88 102 78 03C 0.21 15 17

SG83 102 78 03H -0.36 14 17

SG88 102 78 04C -0.31 23 28

SG88 102 78 04H -0.38 21 18

5G88 102 78 05C -0.21 24 25

SG88 102 78 05H -0.13 25 23

5G88 102 78 06C 0.09 30 27

SG88 102 78 06H -0.62 18 14

5G88 102 78 07C -0.17 40 34

5G88 102 78 O7H -0.28 42 40 1.07
$G83 102 80 01H -0.52 18

5G88 102 80 03¢ -0.51 15

5G88 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

SG88 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 O7H 0 63 59 1.32
5G88 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

SG8’ 102 82 04C 0 26 27

$G88 102 82 04H 0 30 29

5G88 102 82 05C 0 34 30

SG88 102 82 05H -0.63 28 25

SG88 102 82 06C 0 37 34

5G88 102 82 06H 0 41 38 1.46




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW CcoL ELEV INCH Babbin %TwW +Point™ %TW +Point™ Length (In)
SG88 102 82 07C 0 72 68 1.61
5G88 102 82 07H 0 67 66 1.49
SG88 102 84 01H -0.54 17
5G88 102 84 02H 0 19
5G88 102 84 03cC -0.02 23 19
SG88 102 84 03H 0.52 18
SG88 102 84 04C -0.07 24 23
5G88 102 84 04H 0 19
SG88 102 84 05C 0 © 29 26
SG88 102 84 O5H 0 31 21
5G88 102 84 06C -0.24 37 37
SG88 102 84 O6H 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 ¢} 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 04ac 0 31 24
SG88 102 86 04H 0 29 15
$G88 102 86 05C 0 30 25
SG88 102 86 05H 0 21 14
SG88 102 86 06ecC g 39 38 1.36
5G88 102 86 O6H 0 43 38 1.41
5G88 102 86 Q7¢C 0 57 47 1.37
SGZ8 102 86 O7H 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
SG88 102 88 04H -0.54 22 18
SG88 102 88 05C -0.11 20 20
SG88 102 a8 0O5H -0.61 19
SG88 102 88 06C -0.18 31 28
SG88 102 38 06H -0.09 34 27
SG88 102 88 07C -0.11 37 35
SG88 102 a8 07H 0 43 38 1.37
SG88 102 90 07¢C -0.02 15 14
SG88 102 92 07C -0.55 13 17
SG88 102 98 O7H 0.7 14
SG88 103 75 04H -0.59 11
SG88 103 75 05C 0 16
SG88 103 75 06C 0 18
SG88 103 75 06H 0 18
5G88 103 75 07C 0 26 24




SONGS-3 List of TSP Wear Indications {(PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 103 75 O7H . -0.66 25 19
5G83 103 77 02H 0.34 10 11
5G88 103 77 03H -0.13 18 18
5G83 103 77 04C -0.31 20 22
5G88 103 77 04H -0.38 21 21
5G838 103 77 05C -0.08 18 18
SG88 103 77 O5H -0.11 28 24
5G88 103 77 06C 0.13 33 34
5G88 103 77 06H -0.55 38 35
5G88 103 77 07C -0.02 42 40 2.12
5G88 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
5G88 103 79 05H -0.32 30 22
5G88 103 79 06C 0.28 36 30
5G88 103 79 06H -0.36 41 36
5G88 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
5G88 103 81 02H 0.44 12
SG88 103 81 03C 0 23 25
SG88 103 81 03H -0 21 20
5G88 103 81 04C 0 19
SG88 103 81 04H 0 32 36
5G88 103 81 05C 0 29 30
5G88 103 81 05H 0 29 32
5G88 103 81 06C 0 34 32 -
5G88 103 81 06H 0 37 36
SG88 103 81 07C 0 61 62 0.99
5G88 103 81 07H 0 68 66 1.54
SG88 103 83 O1H -0.02 27 23
5G88 103 83 02H -0.08 13
5G88 103 83 03C -0.15 25 22
5G88 103 83 03H 0 17
5G88 103 83 0ac -0.06 18
SG&8 103 83 04H -0.11 30 31
5G88 103 83 05C -0.24 29 30
SG88 103 83 O5H 0 30 33
5G88 103 83 06C -0.11 37 36
5G88 103 83 06H 0 44 41 1.46




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW COoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 103 83 07C 0 54 52 1.53
5G88 103 83 07H 0 61 51 1.18
SG88 103 85 O1H -0.46 13
SG88 103 85 02C 0 19
SG88 103 85 02H 0 18
SG88 103 85 03C 0 22 23
5G88 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
SG83 103 85 05H 0 25 23
5G88 103 85 06C 0 37 33
SG88 103 85 06H 0 50 52 1.47
5G88 103 85 07C 0 59 53 1.47
5G88 103 85 O7H 0 61 52 111
SGE&8 103- 87 O1H -0.48 10
5G88 103 87 02C 0.34 9
SG88 103 87 02H 0.42 13
5G88 103 87 03C 0 21 20
5G88 103 87 03H 0 16
SG88 103 87 04C 0 24 26
5G88 103 87 04H -0.5 30 31 1.15
5G&8 103 87 05C 0 29 27
5G88 103 87 05H 0 17
5G88 103 87 06C 0 37 39 1.36
5G88 103 87 06H 0 41 39 1.46
5G88 103 87 07C 0 55 53 1.17
SG88 103 87 O7H 0 59 55 1.56
SG838 103 89 04H -0.52 11
5G88 103 89 06C 0.35 11
5G88 103 89 07C -0.09 13 12
5G838 103 89 07H -0.53 18 15
SG83 103 91 07H -0.76 11 7
5G88 104 72 06H -0.63 12
5G88 104 76 03C -0.48 10 13
SG88 104 76 03H -0.17 9 10
5G8&8 104 76 04C -0.29 16 19
5G88 104 76 04H -0.06 22 20
SG88 104 76 05C 0.11 21 20
5G88 104 76 0O5H 0 17 15
S5G88 104 76 06C -0.08 30 25
5G88 104 76 06H -0.17 33 27
5G88 104 76 07C 0.04 34 34
SG88 104 76 07H -0.15 39 38 23
SG88 104 78 01H -0.15 25 26




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

5G88 104 78 02H -0.08 15 10

SG83 104 78 03C 0.13 26 21

SG83 104 78 03H -0.06 30 24

5G838 104 78 04C 0 25 26

SG88 104 78 04H -0.28 30 26

5G88 104 78 05C 0 30 24

5G88 104 78 0SH -0.23 31 25

5G88 104 78 06C 0 40 35

SG88 104 78 06H -0.42 45 40 1.4
5G88 104 78 07C 0.02 57 59 1.57
5G838 104 78 07H -0.08 58 58 1.59
5G88 104 80 01H -0.39 23 23

5G88 104 80 02C 0 11 14

5G88 104 80 02H -0.11 18 16

SG88 104 80 03C 0 24 18

SG838 104 80 03H -0.09 23 22

SG88 104 80 04C 0 21 21

SG88 104 80 04H 0.04 35 33

5G88 104 80 05C 0 32 27

5G88 104 80 0SH -0.19 34 27

5G88 104 80 06C 0 43 38 1.49
5G88 104 80 06H -0.15 44 39 1.41
5G88 104 80 07C -0.04 65 67 1.58
5G88 104 80 O7H -0.38 61 57 1.57
5G88 104 82 01H 0 13

5G88 104 82 02H -0.06 9

SG88 104 82 03C -0.11 18

S5G88 104 82 03H -0.04 15

5G88 104 82 04C -0.06 24 21

5G88 104 82 04H -0.1 27 25

5G88 104 82 05C -0.06 28 25

SG88 104 82 05H -0.13 30 26

SG88 104 82 06C -0.09 37 34

S5G88 104 82 06H 0 46 42 1.53
5G88 104 82 07C 0 55 55 1.64
SG88 104 82 O7H 0 63 58 1.55
5G83 104 84 O1H 0.08 16

SG88 104 84 02H 0 16

5G88 104 84 03C -0.11 26 25

5G38 104 84 03H -0.02 22 17

5G88 104 84 04C -0.15 29 28

SG88 104 84 04H -0.02 35 31

5G88 104 84 05C -0.15 32 35

SG88 104 84 05H -0.08 32 29

5G88 104 84 06C 0 44 43 1.39




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ 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
5G88 104 86 02H 0.38 19
SG88 104 86 03C 0 20 18
5G88 104 86 03H 0 24 18
$G88 104 86 04C 0 26 28
SG88 104 86 04H 0 26 26
5G88 104 86 05C 0 29 26
SG88 104 86 05H 0 22 16
SG88 104 86 06C 0 36 38 1.22
5G88 104 86 06H 0 42 39 1.35
SG8S 104 86 07C 0 52 46 1.23
5G88 104 86 07H 0 58 55 1.73
5G88 104 88 03C -0.5 8
SG88 104 88 04C 0 13
SG88 104 88 04H -0.53 14
SG88 104 88 05C 0 19
5688 104 88 0SH 0 16
SG88 104 88 06C 0 24 23
5G88 104 88 06H 0 25 21
$G88: 104 88 07¢C 0 26 24

- SG88 104 88 07H 0 24 21
SG88 104 90 04C -0.57 11
$G88 104 50 04H -0.55 12
SG88 104 90 05C 0 15
5G88 104 90 06C 0 15
5G88 104 90 06H 0 19
SG88 104 90 07C 0 16 13
5G88 104 90 07H 0 22 20
SG88 105 75 03H 0 9
SG88 105 75 04C 0.32 10
5G88 105 75 04H -0.57 18
SG88 105 75 05C 0 15
5G88 105 75 O5H 0 21 20
SG88 105 75 06C 0 25 24
5G88 105 75 06H 0 30 31
SG88 105 75 07C 0 37 38 1.47
SG88 105 75 07H - 0 36 33
SG88 105 77 03C -0.21 13 13
5G83 105 77 03H 0.11 14 15
SG88 105 77 04C -0.08 21 20
SG88 105 77 04H -0.21 23 17
$G33 105 77 05C 0.04 26 25




SONGS-3 List of TSP Wear indications {PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 105 77 OSH -0.23 26 24

SG88 105 77 06C 0 30 28

$G88 105 77 06H -0.13 39 36

SG88 105 77 07C 0.13 43 42 1.57
5G88 105 77 O7H -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

5G88 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 O5H -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
5G88 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

5G88 105 81 05H 0 30 25

5G88 105 81 06C 0 a0 37

$G88 105 81 06H 0 44 40 1.26
SG88 105 81 07¢C 0 54 53 1.55
5G88 105 81 O7H 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

5G88 105 83 04cC 0 24 25

SG88 105 83 04H -0.59 28 24

SG88 105 83 05C 0 33 30

SG88 105 83 O5H 0 33 27

5G88 105 83 06C 0 38 35

5G88 105 83 06H 0 41 34 1.4
SG88 105 83 07¢C 0 66 67 1.64
SG88 105 83 07H 0 55 48 1.48
$G88 105 85 O1H -0.47 11

$G88 105 85 02H 0.45 18

SG88 105 85 03C 0 18

5G88 105 85 03H 0 25 22

5G88 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™ %TW +Point™ Length (In)
SG88 105 85 05C 0 29 29
SG88 105 85 O5H 0 19
5G88 105 85 06C 0.04 37 31
SG88 105 85 O6H 0 46 46 1.43
SG88 105 85 07C 0 57 56 1.36
SG88 105 85 07H 0 48 42 1.48
5G88 105 87 04C -0.57 15
SG388 105 87 04H -0.09 14
SG88 105 87 05C 0 21 22
SG83 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 O7H 0 44 41 1.31
5G88 105 89 04C -0.74 9
SG88 105 89 O4H -0.15 9
5G88 105 89 06C -0.55 12
SG88 105 89 06H 0 18
5G88 105 89 07C 0 12 10
SG88 105 89 07H 0 23 17
5G&8 105 91 O7H -0.72 12 7
SG88 106 74 07¢C -0.64 7
SG88 106 74 O7H -0.7 17 15
SG88 106 76 02H 0 18 16
SG88 106 76 03C 0 16 17
5G838 106 76 03H -0.15 20 17
5G88 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
SG88 106 76 07C 0.06 43 48 1.47
SG88 106 76 O7H -0.34 50 54 1.77
5G88 106 78 01H -0.67 21 22
SG88 106 78 02H -0.55 14 17
5G88 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
5G88 106 78 05C 0.26 30 29
SG88 106 78 05H -0.17 35 27
SG88 106 78 06C 0.06 39 36
$G88 106 78 06H -0.19 44 35
S5G88 106 78 07¢C 0.06 56 65 1.02




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (in}
SG88 106 78 07H -0.76 70 75 1.79
SG88 106 80 O1H 0 16 16

5G88 106 80 02H 0 13 14

SG88 106 80 03C 0.13 17 19

SG88 106 80 03H 0 24 24

5G83 106 80 04C 0.17 30 31

SG88 106 80 04H 0 23 20

5G88 106 80 05C 0 28 26

SG83 106 80 0SH -0.21 34 30

SG88 106 80 06C 0.04 39 35

$G88 106 80 06H -0.23 37 35

SG88 106 80 07C 0.11 49 56 1.56
SG83 106 80 07H -0.25 56 60 1.68
SG88 106 82 01H -0.37 24 22

SG88 106 82 02H 0 20 16

SG83 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

5G88 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 O7H - 0 54 46 1.52
SG88 106 84 01H -0.45 17

5G88 106 84 03H 0 29 20

5G83 106 84 04C -0.62 27 27

SG88 106 84 04H -0.07 27 22

5G88 106 84 05C -0.06 28 21

SG88 106 84 OSH -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
SG8S 106 86 03H 0.43 12

5G88 106 86 04H -0.63 16

SG883 106 86 05C 0 17

SG88 106 86 05H 0 21 13

5G88 106 86 06C 0 21 20

5G83 106 86 06H 0 33 26

SG88 106 86 07C 0.04 20 22

SG83 106 86 07H 0 41 37 1.4
5G88 106 88 04C -0.55 11

5G88 106 38 05C -0.59 16




SONGS-3 List of TSP Wear Indications {(PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TwW +Point™ Length (In)
SG88Y 106 88 O5H -0.63 9
SG88 106 88 06C 0 16
SG88 106 88 0O6H -0.15 17
SG88 106 88 07¢C 0] 13 14
5G88 106 88 0O7H -0.18 24 17
SG88 106 90 04H -0.46 10
SG88 106 90 O5H -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
5G88 106 92 06H -0.63 16
5G88 106 102 06H -0.2 9
5G88 107 75 04C -0.63 16
SG88 107 75 04H 0 19
SG88 107 75 05C 0 21 21
SG88 107 75 O5H 0 22 21
SG88 107 75 06C 0 28 26.
SG88 107 75 06H 0 32 25
5G388 107 75 07C 0 41 a4 1.26
SG88 107 75 O7H 0 44 41 1.61
5G88 107 77 02H 0.13 14 9
SG88 107 77 03C 0.13 17 20
$G88 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
5G88 107 77 07C 0.17 53 58 1.99
5G88 107 77 O7H -0.19 44 34
SG88 107 79 01H 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 04cC 0 15 15
SG88 107 79 04H -0.11 27 25
SG88 107 79 05C ¢ 26 28
5G88 107 79 OSH -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 75 O7H -0.42 61 58 1.47
5G88 107 81 01H -0.48 12
SG88 107 81 03C -0.62 16




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

SG88 107 81 O03H 0 23 21

SG88 107 81 04C -0.6 19

5G88 107 81 04H 0 22 25

S5G88 107 81 05C 0 21 20

5G88 107 81 05H 0 30 33

S5G88 107 81 06C 0 28 27

5G88 107 81 06H 0 37 39 1.35
SG88 107 81 07C 0] 44 40 1.38
SG88 107 81 O7H 0 50 35

5G&8 107 83 02H 0.04 12

5G88 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 O5H -0.02 25 26

SG88 107 83 06C -0.13 26 25

5G88 107 83 O6H -0.11 32 33

5G88 107 83 07C o 46 45 1.11
5G88 107 83 07H -0.02 37 35 1.58
SG88 107 85 01H -0.48 8

SG88 107 85 02H 0.42 12

5G88 107 85 03H -0.56 15

5G88 107 85 04C -0.5 13

5G388 107 85 04H -0.63 15

SG88 107 85 05C -0.51 20 25

5G88 107 85 05H 0 24 19

5G88 107 85 06C 0 28 30

5G88 107 85 06H 0 33 33

5G88 1067 85 07C 0 43 42 1.37
5G88 107 85 07H 0 47 44 1.27
5SG88 107 87 04H -0.46 12

SG88 107 87 05C -0.48 12

5G88 107 87 O5H -0.15 9

SG88 107 87 06H -0.23 20 17

SG88 107 87 07H -0.11 20 20

5G38 107 89 07H -0.57 11 9

5G88 108 74 06H -0.68 11

5G88 108 74 07H -0.66 11 7

SG88 108 76 04C 0 13 17

5G88 108 76 04H -0.68 20 21

5G88 108 76 05C 0 26 22

5G88 108 76 05H -0.19 31 30

SG88 108 76 06C 0 31 27

5G88 108 76 06H -0.04 30 26

SG&8 108 76 07¢C -0.15 48 54 1.39




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

’

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
$G83 108 76 07H -0.17 62 69 1.67
5G88 108 78 02H 0.19 11 11
SG88 108 78 03C 0.06 19 19
5G88 108 78 03H -0.06 18 16
SG88 108 78 04c 0 26 27
$G88 108 78 04H -0.04 27 23
SG83 108 78 05C 0 31 28
5G88 108 78 O5H -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
5G88 108 78 07H -0.13 59 67 1.6
SG88 108 80 01H -0.02 15 17
SG88 108 80 02C 0 12 12
SG88 108 80 02H 0.17 11 11
SG88 108 20 03C 0 20 18
5G88 108 80 03H 0.11 18 21
SG88 108 80 04C 0.19 10 12
5G88 108 80 04H 0.21 27 24
SG88 108 80 05C 0 30 25
$SG88 108 80 05H -0.21 32 31
5G88 108 80 06C 0 39 37
5G88 108 80 06H -0.4 42 41 1.42
SG88 108 80 07¢ 0.04 49 55 1.46
SG88 108 80 O7H -0.32 53 56 1.47
5G88 108 82 O1H 0 15
5G88 108 82 02H 0 16
5G88 108 82 03C -0.06 16
5G88 108 82 03H 0 18
SG88 108 82 04C -0.08 16
SG88 108 82 04H 0 29 30
5G88 108 82 05C -0.04 29 26
5G88 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 07¢C 0 57 56 1.58
SG88 108 82 07H 0 60 55 1.41
5G88 108 84 03C -0.06 11
5G88 108 84 03H 0 16
5G88 108 84 04C -0.11 12
SG88 108 84 04H 0 21 21
SG88 108 84 05C -0.08 20 24
$G88 108 84 O5H 0 22 17
5G88 108 84 06C -0.13 30 32
SG88 108 84 06H -0.15 37 36




SONGS-3 lList of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 108 84 07C -0.09 35 38 1.43
SG8&8 108 84 07H 0 46 39 1.27
SG88 108 86 04H -0.57 11
5G88 108 86 05C -0.11 10
5G88 108 86 05H -0.53 8
5G88 108 86 06H 0 19
5G88 108 86 07C -0.49 7
SG&8 108 86 07H -0.59 13 14
SG88 109 73 O6H -0.7 9
5G88 109 75 04C -0.5 11
SGE88 109 75 04H 0 18
SG88 109 75 05C 0 20 22
5G88 109 75 05H 0 19
5G88 109 75 06C 0 26 25
5G88 109 75 0O6H 0 31 32
5G88 109 75 07C -0.26 37 37
5G88 109 75 07H 0 43 43 1.4
5G88 109 77 02H -0.06 17 13
5G8&8 109 77 03C 0 22 22
SG88 109 77 03H 0.11 19 19
5G88 109 77 04C 0 12 16
SG88 109 77 04H 0.04 30 31
SG88 109 77 05C 0 32 27
SG88 109 77 O5H -0.11 31 26
SG88 109 77 06C 0 37 29
5G88 109 77 O6H -0.53 41 34
SG88 109 77 07C 0 43 47 1.63
5G88 109 77 07H -0.21 50 59 1.53
5G88 109 75 01H 0.06 14 14
SG88 109 79 03C -0.31 26 20
SG88 109 79 03H 0.02 17 17
5G88 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 0SH -0.15 29 26
SG88 109 79 06C -0.1 35 26
5G88 109 79 06H -0.15 40 32
5G88 109 79 07C 0.19 53 53 1.57
5G88 109 79 O7H -0.18 53 49 1.64
5G88 109 81 01H -0.41 15
5G88 109 81 02H 0.52 14
SG88 109 81 03C 0 21 18
5G88 109 81 03H 0 22 19
SG88 109 81 04C -0.63 20 21
5G88 109 81 04H 0 28 25




SONGS-3 List of TSP Wear Indications (PRELIMINARY})

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length {In)

5G88 109 81 05C 0 32 26

5G88 109 81 05H 0 26 25

5G88 109 81 06C 0 39 33

5G88 109 81 06H 0 43 39 1.26

5G88 109 81 07C 0 54 54 141
- SG88 109 81 O7H 0 64 60 1.58

SG88 109 33 02H 0.48 12

5G88 109 83 04C 0 13

SG88 109 83 04H 0 20 18

SG88 109 83 05C 0 29 25

5G88 109 83 O5H 0.43 24 21

SG83 109 83 06C 0 27 26

SG88 108 83 06H 0 33 24

SG88 109 83 07C 0 47 49 131

5G88 109 83 O7H 0 39 29

SG88 108 85 05C -0.55 10

5G88 109 85 06H 0.22 17

5G88 109 85 07H -0.64 23 17

SG88 110 74 06H 0 15

5G88 110 74 07C 0 11 12

5G88 110 74 07H 0 14 12

SG88 110 76 03C -0.59 15

SG88 110 76 03H -0.11 19

5G88 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

5G88 110 76 07C 0 46 46 1.49

SG88 110 76 07H 0 41 33

5G88 110 78 02H 0.17 14 15

SG88 110 78 03C -0.04 15 16

SG88 110 78 03H -0.15 16 15

SG88 110 78 04C -0.15 20 23

5G88 110 78 04H -0.24 21 21

5G88 110 78 05C 0.02 27 23

5G88 110 78 05H -0.07 29 28

5G88 110 78 06C -0.1 33 28

SG88 110 78 06H -0.17 35 30

5G88 110 78 07C -0.21 46 45 1.56

5G88 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)

5G ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 110 80 04H 0 29 25

SG88 110 80 05C 0 25 26

5G88 110 80 05H 0 27 24

SG88 110 80 06C 0 36 30

SG88 110 80 06H 0 40 36

5G88 110 80 07¢C 0 46 48 1.4
5G88 110 80 07H 0 54 50 1.54
SG88 110 82 02H 0.5 14

$G88 110 82 03C -0.66 14

SG88 110 82 03H 0.3 20 16

5G88 110 82 04C 0 18

SG88 110 82 04H -0.54 30 28

$G88 110 82 05C 0 28 28

5688 110 82 O5H 0 30 23

5G88 110 82 06C 0 28 24

SG88 110 82 06H 0 38 30

SG88 110 82 07C 0 50 49 1.41
5G88 110 82 07H 0 40 32

5G88 110 84 04C -0.59 12

5G88 110 84 04H -0.56 13

SG88 110 84 05C -0.48 10

SG83 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

SG83 111 75 06H 0 26 24

SG88 111 75 07¢C 0 34 30

SG88 111 75 07H 0 35 32

SG88 111 77 04C -0.64 12

SG88 111 77 04H -0.61 18

5G88 111 77 05C -0.68 16

SG88 111 77 O5H -0.19 22 21

SG88 111 77 06C 0 23 24

5G83 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 +Point™ %TW +Point™ Length {In)

SG88 111 79 04C -0.62 15

SG88 111 79 04H 0 18

SGA8 111 79 05C 0 24 20

5G88 111 79 05H 0 24 26

5G83 111 79 06C 0 25 23

SG88 111 79 06H 0 35 34

5G88 111 79 07C 0 41 36

5G88 111 79 O7H 0 42 32

5G88 111 81 03C -0.62 16

5G88 111 81 03H 0 15

5G88 131 81 04C -0.62 12

SG83 111 31 04H 0 17

5G88 111 81 05C 0 26 24

5G88 111 81 05H 0 23 23

5G88 111 81 06C 0 33 30

5G88 111 81 06H 0 46 45 1.28
5G88 111 81 07C 0 52 50 1.63
5G88 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

5G83 111 83 04C -0.1 12

5G83 111 83 04H -0.02 14

5G88 111 83 05C -0.06 22 27

SG88 111 83 05SH -0.06 19

SG88 111 83 06C -0.11 30 28

SG88 111 83 0O6H -0.19 34 35 1.35
5G88 111 83 07C -0.11 37 39 1.47
SG88 111 83 07H 0 46 47 1.44
5G88 111 89 07H -0.65 9 6

SG88 112 74 06H -0.72 13

SGB8 112 74 07C 0 12 14

5G88 112 74 07H 0 18 10

5G88 112 76 04H -0.63 12

SG88 112 76 05C -0.66 14

5G88 112 76 05H 0.45 11

SG88 112 76 06C -0.11 14

5G88 112 76 06H -0.13 25 25

SG88 112 76 07C -0.15 24 20

SG88 112 76 O7H -0.74 21 17

5G88 112 78 04C -0.59 13

SG88 112 78 04H -0.58 17

5G88 112 78 05C -0.54 13

5G88 112 78 05H 0 23 20

SG88 112 78 06C 0 18




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

56 ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Paint™ Length (In)
SG88 112 78 06H -0.22 33 27
SG88 112 78 Q7H -0.07 38 34
5G88 112 80 02H 0.42 14
5G88 112 80 03C -0.65 12

 5G88 112 80 03H 0.48 12
5G88 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
5G88 112 80 06C 0 30 29
SG88 112 80 06H 0 35 35
SG88 112 80 07C 0 48 48 1.21
5G88 112 80 O7H 0 54 52 1.47
SG88 112 82 03H 0.04 12
5G88 112 82 04C -0.74 12
SG88 112 82 04H -0.59 16
5G88 112 82 05C -0.65 16
5G88 112 82 05H 0 18
5G88 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
5G88 113 39 04H -0.57 8
5G88 113 75 06C 0 11
SG88 113 75 06H -0.02 10
5G88 113 75 07C 0 15 16
5G88 113 75 07H -0.15 14 11
5G88 113 77 07H -0.7 22 17
SG88 113 79 02H 0.5 10
SG88 113 79 03C -0.59 12
5G88 113 79 03H 0.43 12
SG88 113 79 04C -0.63 14
5G88 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
5G88 113 79 07H 0 38 32
SG88 113 81 03C -0.57 11
5G88 113 81 03H 0 16
5G88 113 81 04C -0.61 14
5G88 113 81 04H -0.09 17
5G88 113 81 05C -0.63 17




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW CcoL ELEV INCH Babbin %TW +Paoint™ %TW +Point™ Length (in}
5G8&8 113 81 05H 0 23 21
5G88 113 81 06C 0 26 23
5G88 113 81 06H 0 37 34
SG88 113 81 07C 0 37 33
5G88 113 81 07H 0 40 35
5G88 113 83 06H -0.09 24 19
5G88 113 83 07H -0.73 32 30
5G88 114 74 07H -0.68 8 5
5G88 114 76 07C -0.15 15 11
SG88 114 76 O7H -0.73 20 13
5G88 114 78 O5H 0.45 10
SG88 114 78 06C 0.34 10
5G88 114 78 06H 0 23 21
5G88 114 78 07C -0.58 16 21
5G88 114 78 O07H -0.74 30 24
5G88 114 80 03H 0.48 15
SG88 114 80 04C 0 16
5G88 114 80 04H -0.6 19
5G88 114 80 05C 0 20 23
5G88 114 80 O5H 0 27 22
5G88 114 80 06C 0 28 22
S5G83 114 80 06H 0 40 39 0.94
5G88 114 80 07C 0 35 33
5G88 114 80 07H 0 40 29
SG88 115 75 07H -0.73 14 9
SG88 115 77 07H -0.76 9 5
5G88 115 79 03H -0.58 13
5G88 115 79 04cC 0.47 12
SG88 115 79 04H 0 18
SG88 115 79 05C 0 14
SG88 115 79 O5H 0 22 18
5G88 115 79 06C 0 23 23
5G88 115 79 06H 0 33 31
5G88 115 79 07C 0 37 39 1.3%
5G88 115 79 07H 0 32 34
5G88 115 81 07H -0.72 8
5G88 116 76 07H -0.68 20 21
5G838 116 78 03H 0 14
5G88 116 78 04H 0.39 11
5G88 116 78 05C 0.44 13
SG88 116 78 05H -0.13 16
SG88 116 78 06C 0 21 19
5G88 116 78 06H -0.13 36 32
5G88 116 78 07C 0 19 17
SG88 116 78 07H a 53 50 1.25




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (in)

SG88 116 80 0O5H 0.4 10

SG88 116 80 06C 0.41 8

5G88 116 80 06H 0 17

SG88 116 80 07¢C 0.41 8 13

SG88 116 80 07H -0.77 22 23

SG88 116 82 O7H -0.77 9 6

SG88 116 88 07H -0.63 13

SG88 117 77 05C -0.66 10

SG88 117 77 OSH 0 13

$G88 117 77 06H 0 17

SG88 117 77 07¢C -0.61 14 13

5G88 117 77 07H -0.7 30 23

SG88 117 79 02H 0 12

SG88 117 79 03H 0 17

5G88 117 79 04c 0 15

SG88 117 79 04H 0 15

5G88 117 79 05C -0.11 12

5G88 117 79 OSH 0 28 24

5G88 117 79 06C 0 33 26

SG88 117 79 06H 0 39 33

SG88 117 79 07C 0 a7 41 1.46
SG88 117 79 07H 0 52 49 1.5
$G88 117 123 O5H -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

5G88 118 78 06C 0.39 15

SG88 118 78 06H -0.02 27 21

5G88 118 78 O7H 0 35 37

SG88 118 82 05H 0 10

5G88 118 82 06H 0.42 11

SG88 119 77 03H -0.58 16

SG88 119 77 04H -0.58 20 24

5G88 119 77 05C -0.63 18

5G88 119 77 O5H 0.04 12

5G88 119 77 06C -0.13 13

SG88 119 77 06H -0.04 34 34

SG88 119 77 07¢ 0 43 40 1.61
5G88 119 77 07H 0 a4 40 1.43
5G88 119 79 04H -0.63 14

SG88 119 79 05C 0 10

SG88 119 79 O5H 0 16

5688 119 79 06C 0.32 12

5G88 119 79 06H 0 32 30




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 119 79 07¢C 0 36 39 1.34
$G88 119 79 O7H 0 50 50 1.5
SG88 119 85 O5H 0 10

5G88 119 85 06H -0.02 11

SG88 120 76 O7H -0.7 12 7

$G88 120 78 03C -0.15 9

SG88 120 78 03H 0.46 13

5G88 120 78 04C -0.04 10

SG88 120 78 04H -0.63 24 23

SG88 120 78 05C -0.15 16

5G88 120 78 O5H -0.61 18

5G88 120 78 06C -0.08 16

SG88 120 78 06H -0.11 35 39 1.44
SG88 120 78 07¢ -0.09 34 32

SG88 120 78 07H 0 47 50 1.69
SG88 120 80 07H -0.77 12

5G88 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 O7H -0.79 19 13

5G88 121 79 04H -0.72 10

SG88 121 79 O5H -0.74 12

5G88 121 79 06H -0.17 23 21

$G88 121 79 O7H -0.74 34 34

5G88 122 78 07H -0.78 6

5G88 123 73 06H -0.74 11

SG88 124 76 07H -0.77 11 6

5G88 125 83 06H 0.35 9

SG88 128 104 0SH -0.69 7

5G88 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

$G88 135 79 06H -0.83 11

$G88 136 102 06H -0.65 10

SG88 138 70 06H 0.7 12

5G88 140 84 O7H -0.74 9
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev  Inch1  Category

5G881 100 80 |TWD 0 BO2 2.46 Freespan Wear
SG88| 100 80 |TWD 14 B0O2 2.49 Freespan Wear
SG88| 100 80 | TWD 20 BO2 3.48 Freespan Wear
5G88( 100 80 |TWD 25 B02 4.47 Freespan Wear
SG88| 100 80 [TWD 30 B02 5.46 Freespan Wear
SG88| 100 80 TWD 34 B0O2 6.45 Freespan Wear
SG88| 100 80 |[TWD 39 B0O2 7.45 Freespan Wear
SG8s| 100 80 |TWD 42 B02 8.44 Freespan Wear
8G8g} 100 80 |TWD 47 BO2 9.43 Freespan Wear
SG88| 100 80 |TWD 51 B0O2 10.42 Freespan Wear
SG88| 100 80 |TWD 54 BO2 11.41 Freespan Wear
SG88| 100 80 |TWD 59 BO2 12.4 Freespan Wear
SG88| 100 80 {TWD 62 B02 | 13.39 Freespan Wear
SG88| 100 80 |TWD 64 Bo2 | 14.38 Freespan Wear
5G88| 100 80 |TWD 68 B02 | 15.37 Freespan Wear
SG88) 100 80 |TWD 71 B02 16.36 Freespan Wear
SG88| 100 80 |TWD 73 BO2 17.35 Freespan Wear
S5G88| 100 80 | TWD 75 B02 18.34 Freespan Wear
SG88| 100 80 |TWD 76 B02 | 19.16 Freespan Wear
S5G88} 100 80 |[TWD 76 B02 19.19 Freespan Wear
SG88| 100 80 |TWD 75 Boz | 19.22 Freespan Wear
SG88| 100 80 |[TWD 77 B02 19.24 Freespan Wear
SG88| 100 80 |TWD| 76 B02 19.27 Freespan Wear
SG88| 100 80 | TWD 76 B02 19.3 Freespan Wear
SG8g| 100 80 |TWD 76 BO2 19.33 Freespan Wear
SGss| 100 80 |TWD 77 B02 | 19.36 Freespan Wear
5G88| 100 80 |(TwWD 76 BO2 | 19.38 Freespan Wear
SG8s; 100 80 |TwD 76 B02 19.41 Freespan Wear
SG8g| 100 80 | TWD 76 B02 | 19.44 Freespan Wear
SG88| 100 80 | TWD 76 Bo2 19.47 Freespan Wear
5G8ss| 100 80 |TwWD 77 B02 19.5 Freespan Wear
SG88| 100 80 |TWD 76 BO2 19.53 Freespan Wear
SG88{ 100 80 |TWD 75 BO2 19.55 Freespan Wear
SG88| 100 80 |TWD 76 B02 19.58 Freespan Wear
SG88| 100 80 |TWD 76 B0Z2 | 19.61 Freespan Wear
SG88| 100 80 |TWD| 76 B02 | 19.64 Freespan Wear
SG88| 100 80 |TWD 77 B02 19.67 Freespan Wear
SG8g| 100 80 [TWD 75 BO2 19.7 Freespan Wear
5G88| 100 80 |TWD 77 B0z | 19.72 Freespan Wear
SG88( 100 80 |TWD 77 Bo2 | 19.75 Freespan Wear
SG8s| 100 80 |(TwbD 76 B02 19.78 Freespan Wear
SG88| 100 80 |TWD 77 B02 | 19.81 Freespan Wear
SG8s| 100 80 jTWD 77 B02 19.84 Freespan Wear
SG88| 100 80 |TWD 79 B02 19.87 Freespan Wear




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

SG Row Col Ind %TW Elev  Incht  Category

SG88; 100 80 |TWD 78 Bo2 19.9 Freespan Wear
SG88| 100 80 |TWD 77 B02 19.92 Freespan Wear
SG8g| 100 80 |TWD 79 B02 19.95 Freespan Wear
SG88| 100 80 |TWD 79 B02 19.98 Freespan Wear
SG88j 100 80 |TWD 79 B02 | 20.01 Freespan Wear
SG88| 100 80 |TWD 80 B02 20.04 Freespan Wear
sSG8s| 100 80 |[TwWD 77 B02 20.06 Freespan Wear
SG8g| 100 80 |TWD 80 B02 20.09 Freespan Wear
SG88| 100 80 |TWD 80 B02 | 20.12 Freespan Wear
8G88! 100 80 |TWD 80 B02 | 20.15 Freespan Wear
5G88f 100 80 [TWD 80 B02 | 20.18 Freespan Wear
SG88| 100 80 | TWD 80 BO2 | 20.21 Freespan Wear
SG88| 100 80 |TWD 79 B0O2 20.23 Freespan Wear
SG8g| 100 80 |TWD 80 B02 | 20.26 Freespan Wear
5G88| 100 80 |TWD 79 B02 20.29 Freespan Wear
5G8g| 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 B0O2 204 Freespan Wear
SGeg| 100 80 |TWD 79 B02 | 20.43 Freespan Wear
SG8s| 100 80 {TWD 80 B02 20.46 Freespan Wear
5G8ag| 100 80 |TWD 80 B02 | 20.49 Freespan Wear
SG88) 100 80 |TWD 80 BO2 | 20.52 Freespan Wear
SG88| 100 80 |TWD 81 B02 | 20.54 Freespan Wear
SG88| 100 80 |TWD 81 B02 | 20.57 Freespan Wear
SGs8| 100 80 |TWD 80 B02 20.6 Freespan Wear
8G88| 100 80 |TWD 81 B02 | 20.63 Freespan Wear
SG88| 100 80 |TWD 80 B02 | 20.66 Freespan Wear
SG8g| 100 80 |TWD 79 Bo2 | 20.69 Freespan Wear
8G838| 100 80 | TWD 80 B0z | 20.72 Freespan Wear
SG8g| 100 80 |TWD 79 B02 | 20.74 Freespan Wear
SGgs| 100 80 jTWD 79 B02 | 20.77 Freespan Wear
SG8s| 100 80 |TWD 79 B02 20.8 Freespan Wear
SG88| 100 80 |TWD 78 B02 | 20.83 Freespan Wear
5G88| 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
SG8s| 100 80 |TWD 80 Bo2 | 20.97 Freespan Wear
SG83|( 100 80 |TWD 81 BO2 21 Freespan Wear
SG8s| 100 80 |TWD 82 B0O2 21.03 Freespan Wear
SG88| 100 80 |TWD 81 B02 | 21.06 Freespan Wear
SG88| 100 80 |TWD 82 B0o2 | 21.08 Freespan Wear
5G88| 100 80 |TWD 82 BO2 | 21.11 Freespan Wear




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

3G

Row Col Ind %TW Elev  Inchi Category
SG8g| 100 80 |TWD 82 Bo2 | 21.14 Freespan Wear
SGss| 100 80 |TWD 83 Bo2 | 21.17 Freespan Wear
SG88| 100 BO |TWD 81 BO2 | 21.19 Freespan Wear
SG8sg| 100 80 |TWD 81 B02 | 21.22 Freespan Wear
SG88|( 100 80 | TwWD 80 Bo2 | 21.25 Freespan Wear
8G88| 100 80 |TWD 79 B02 | 21.28 Freespan Wear
SG8s| 100 80 |[TwD 81 B02 | 21.31 Freespan Wear
SG88| 100 80 |TWD 80 Bo2 | 21.34 Freespan Wear
SGsg| 100 80 |TWD 80 B02 | 21.36 Freespan Wear
SG88| 100 80 | TWD 79 Bo2 | 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
5G88| 100 80 |TwWD 80 BO2 | 21.54 Freespan Wear
SG8g8| 100 80 |TWD 81 Bo2 | 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
S5G88| 100 80 |TWD 81 BO2 | 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 BO2 | 21.76 Freespan Wear
5G8s| 100 80 |TWD 81 Bo2 | 21.79 Freespan Wear
5G88| 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
SG8g| 100 80 |TWD 81 B02 21.9 Freespan Wear
SG88| 100 80 | TWD 79 Bo2 | 21.93 Freespan Wear
SG8s| 100 80 |TWD 79 BO2 | 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
SG8g) 100 80 |TWD 80 B02 | 22.07 Freespan Wear
SG8s8| 100 80 |TWD 80 B02 22.1 Freespan Wear
SG8g| 100 80 |TWD{| 80 B02 | 22.13 Freespan Wear
SG88| 100 80 |[TwWD 80 Bo2 | 22.16 Freespan Wear
SG88| 100 80 [TWD 80 B02 | 22.19 Freespan Wear
sSG8g| 100 80 | TWD 79 Bo2 | 22.21 Freespan Wear
SG88| 100 80 | TWD 80 B02 | 22.24 Freespan Wear
SG8g| 100 80 |TWD 79 Bo2 | 22.27 Freespan Wear
SG88| 100 80 {TwD 78 BO2 22.3 Freespan Wear
SG8s| 100 80 |TWD 77 Bo2 | 22.33 Freespan Wear
SG88| 100 80 |TWD 78 B02 | 22.36 Freespan Wear




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

Inch1

SG Row Col Ind %TW Elev Category

3G88| 100 80 |[TWD 78 B02 | 22.38 Freespan Wear
SGsgy 100 80 |TWD 78 B02 | 22.41 Freespan Wear
SG88| 100 80 |TWD 79 Bo2 | 22.44 Freespan Wear
SG88| 100 80 |TWD 78 Bo2 | 22.47 Freespan Wear
SG8s| 100 80 TWD 77 B0O2 22.5 Freespan Wear
SGsg| 100 80 |TWD 78 | B02 | 22.53 Freespan Wear
SG88| 100 80 | TWD 77 Bo2 | 22.55 Freespan Wear
SG88| 100 80 {TWD 78 BO2 | 22.58 Freespan Wear
SG88} 100 80 |TWD 80 Bo2 | 22.61 Freespan Wear
SG88|( 100 80 [TWD 78 B02 | 22.64 Freespan Wear
5G88| 100 80 [TWD 76 BO2 | 22.67 Freespan Wear
SG8s| 100 80 |TWD 77 B0O2 22.7 Freespan Wear
SG8s| 100 80 | TWD 76 Bo2 | 22.72 Freespan Wear
SG88| 100 80 |TWD 73 B02 | 22.75 Freespan Wear
SG88| 100 80 |TWD 75 B02 | 22.78 Freespan Wear
SGB8| 100 80 |TWD 76 B02 22.81 Freespan Wear
SG88| 100 80 | TWD 76 B02 | 22.84 Freespan Wear
SG88| 100 80 |{TwWD 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
5G88| 100 80 | TWD 76 Bo2 | 22.95 Freespan Wear
SG88| 100 80 |TWD 76 B02 | 22.98 Freespan Wear
SG88| 100 80 |TWD 75 B02 | 23.01 Freespan Wear
5G88} 100 80 |TWD 75 Bo2 | 23.04 Freespan Wear
8G88| 100 80 | TwWD 76 B02 | 23.06 Freespan Wear
SG881 100 80 | TWD 74 Bo2 | 23.09 Freespan Wear
SG88| 100 80 |TWD 74 Bo2 | 23.12 Freespan Wear
SG88| 100 80 |TWD 74 Bo2 | 23.15 Freespan Wear
SGes| 100 80 |TwD 72 Bo2 | 23.18 Freespan Wear
SG88| 100 80 |TWD 60 B02 | 24.17 Freespan Wear
SG88| 100 80 |TWD 52 B02 | 25.16 Freespan Wear
SG88) 100 80 |[TwD 41 Bo2 | 26.15 Freespan Wear
SGsg| 100 80 |TWD 34 B02 | 27.14 Freespan Wear
SG88| 100 80 [TWD 28 Bo2 | 28.13 Freespan Wear
SG88| 100 80 |TWD 19 B02 | 29.12 Freespan Wear
SG88| 100 80 |TWD 13 B0o2 | 29.92 Freespan Wear
SG88| 100 80 | TWD 0 B02 | 29.94 Freespan Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

Elev

SG Row Col Ind %TW Inch1 Category

SG88| 102 78 |TWD 0 B02 9.43 Freespan Wear
SG88| 102 78 | TWD 14 B02 9.45 Freespan Wear
SGss| 102 78 | TWD 14 B02 9.48 Freespan Wear
SGag| 102 78 |TWD 14 B0O2 9.51 Freespan Wear
sSG8s| 102 78 |TWD 14 B02 9.54 Freespan Wear
SG8g| 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 BO2 10.44 Freespan Wear
SG88| 102 78 |TWD 27 Bo2 | 10.71 Freespan Wear
SG8gl 102 78 | TWD 30 B02 10.98 Freespan Wear
5G88| 102 78 |TWD 32 B02 11.19 Freespan Wear
SG8g| 102 78 {TWD 34 BO2 | 11.48 Freespan Wear
SGes| 102 78 |TWD 37 B02 11.76 Freespan Wear
SG88| 102 78 |TWD 40 B0O2 12.06 Freespan Wear
SG8s| 102 78 |TWD 44 B02 12.42 Freespan Wear
SG88| 102 78 {TWD 46 BO2 12.66 Freespan Wear
SG88| 102 78 | TWD 48 BO2 12.93 Freespan Wear
SG8s| 102 78 | TWD 52 B02 13.25 Freespan Wear
sSG881 102 78 |TWD 55 BO2 13.55 Freespan Wear
5G88| 102 78 | TWD 59 BO2 14.03 Freespan Wear
SG88| 102 78 |TWD 60 BO2 14.21 Freespan Wear
SG88| 102 78 | TWD 62 BO2 14.39 Freespan Wear
SG88| 102 78 |TWD 63 B0O2 14.6 Freespan Wear
SG8s| 102 78 |TWD 66 B02 | 14.81 Freespan Wear
SGsg| 102 78 | TWD 69 BO2 15.2 Freespan Wear
S5G88| 102 78 |TWD 70 B02 15.53 Freespan Wear
SG88| 102 78 |TWD 74 BO2 15.98 Freespan Wear
5G88| 102 78 | TWD 77 B0O2 16.22 Freespan Wear
SG881 102 78 |TWD 80 B02 16.61 Freespan Wear
SG88| 102 78 | TWD 82 B02 | 17.03 Freespan Wear
SG88| 102 78 |TWD 88 BO2 17.45 Freespan Wear
SG88| 102 78 |TWD 93 BO2 17.84 Freespan Wear
SG8s8| 102 78 | TWD 94 B02 18.05 Freespan Wear
SG88| 102 78 |TWD 96 BO2 18.35 Freespan Wear
SG88| 102 78 |TWD 97 B02 18.38 Freespan Wear
SG88| 102 78 |TWD 97 B0O2 18.41 Freespan Wear
SG8g 102 78 | TWD 96 B02 18.44 Freespan Wear
5G88| 102 78 |TWD 96 B02 | 18.47 . Freespan Wear
SG8s| 102 78 | TWD 96 BO2 18.5 Freespan Wear
SG88| 102 78 |TWD 97 B0O2 18.53 Freespan Wear
SG8s| 102 78 | TWD g7 B02 18.56 Freespan Wear
SG88| 102 78 |TWD| 98 Bo2 | 18.58 Freespan Wear
SG8g| 102 78 {TWD 99 B0O2 18.62 Freespan Wear




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

SG Row Col Ind %TW Elev  Inchi Category

SG88| 102 78 | TWD 929 BO2 18.65 Freespan Wear
SG8s| 102 78 |TwWD| 100 B02 18.68 Freespan Wear
SGss| 102 78 |TWD| 100 Bo2 | 18.71 Freespan Wear
SG88| 102 78 |TWD| 100 Bo2 | 18.74 Freespan Wear
SG88| 102 78 |TWD| 100 B02 18.77 Freespan Wear
SG88| 102 78 |TWD| 100 B0O2 18.8 Freespan Wear
SG88| 102 78 |[TWD| 100 Bo2 | 18.83 Freespan Wear
SGsg| 102 78 |TWD 100 B02 18.86 Freespan Wear
SG88| 102 78 |TWD| 100 BO2 | 18.88 Freespan Wear
SGgg| 102 78 |TWD; 100 Bo2 | 18.92 Freespan Wear
SG88| 102 78 |TWD| 100 Bo2 t 18.95 Freespan Wear
5G88| 102 78 |TWD| 100 B02 | .18.98 Freespan Wear
sG88| 102 78 | TWD|] 100 B02 19 Freespan Wear
5G88| 102 78 |TWD| 100 BO2 19.03 Freespan Wear
SGa8| 102 78 |TWD}| 100 Bo2 19.06 - Freespan Wear
SG88i 102 78 |TWD| 100 B02 19.09 Freespan Wear
S5G88| 102 78 | TWD 98 B0O2 19.12 Freespan Wear
SGgs| 102 78 1TWD 98 B02 | 19.15 Freespan Wear
SGes| 102 78 |TWD 97 Bo2 | 19.18 Freespan Wear
SG8g| 102 78 | TWD 95 Bo2 | 19.21 Freespan Wear
5G88{ 102 78 | TWD 04 BO2 19.24 Freespan Wear
SG88) 102 78 | TWD 94 Bo2 | 19.27 Freespan Wear
SG8s| 102 78 |TWD 95 B02 19.3 Freespan Wear
5G88| 102 78 | TWD 95 B02 | 19.33 Freespan Wear
SG8s| 102 78 |TWD 98 B02 | 19.36 Freespan Wear
SG88| 102 78 |TWD 98 BO2 19.39 Freespan Wear
SG88| 102 78 |TwDj 100 B0O2 19.42 Freespan Wear
SG88| 102 78 |TWD| 100 B0O2 19.45 Freespan Wear
5G8s| 102 78 |TWD| 100 BO2 19.48 Freespan Wear
SG8g| 102 78 |TWDY{ 100 B02 19.51 Freespan Wear
SG88| 102 78 [TWD| 100 Bo2 | 19.54 Freespan Wear
SG88| 102 78 |TWD| 100 B02 19.57 Freespan Wear
SG8g| 102 78 |TWD| 100 BO2 19.6 Freespan Wear
S5G88| 102 78 |TWD| 100 BO2 19.63 Freespan Wear
SG88| 102 78 |(TwWD| 100 B0O2 19.66 Freespan Wear
SGs8| 102 78 |TWDY 100 BO2 19.69 Freespan Wear
SG88| 102 78 |TWD| 100 B02 19.72 Freespan Wear
5G88| 102 78 |TWD| 100 B02 19.75 Freespan Wear
SG88| 102 78 |TWD} 100 B02 19.78 Freespan Wear
SG88y 102 78 | TWD] 100 BO2 19.81 Freespan Wear
SG88| 102 78 |TWD| 100 Bo2 | 19.84 Freespan Wear
SGgg| 102 78 |TWD| 100 B02 | 19.87 Freespan Wear
SG88y 102 78 {TWD| 100 BO2 19.9 Freespan Wear
5G8g) 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 |TWD| 100 B02 19.96 Freespan Wear
SG88| 102 78 |TWD| 100 BO2 19.99 Freespan Wear
SG8g| 102 78 (TWD{ 100 B02 | 20.02 Freespan Wear
5G8g| 102 78 {TWD| 100 B02 | 20.05 Freespan Wear
SG8g| 102 78 | TWD 98 B0z | 20.08 Freespan Wear
SG88| 102 78 |TWD| .97 B02 | 20.11 Freespan Wear
SG88| 102 78 |TWD 97 Bo2 | 20.14 Freespan Wear
SG88| 102 78 [TWD 97 B02 2017 Freespan Wear
SG88| 102 78 |TWD 96 BO2 20.2 Freespan Wear
SG8s| 102 78 | TWD 95 B02 20.23 Freespan Wear
SG88| 102 78 | TWD 96 B02 | 20.26 Freespan Wear
SG881 102 78 | TWD 95 B02 | 20.29 Freespan Wear
SG88| 102 78 |TWD 96 B02 | 20.32 Freespan Wear
SGsg| 102 78 |TWD 96 Bo2 | 20.35 Freespan Wear
5G88| 102 78 | TWD 98 B02 | 20.38 Freespan Wear
SG88| 102 78 |TWD| 100 B02 | 20.41 Freespan Wear
SG88| 102 78 |TWD! 100 B02 | 20.44 Freespan Wear
SG88| 102 78 | TWD 100 BO2 20.47 Freespan Wear
SG8g| 102 78 |[TWD| 100 B0O2 205 Freespan Wear
SG88| 102 78 |TWD| 100 B02 | 20.53 Freespan Wear
SG88| 102 78 |TWD| 100 BO2 | 20.56 Freespan Wear
SG88| 102 78 {TWD} 100 Bo2 | 20.59 Freespan Wear
SG88| 102 78 |TWD| 100 B02 | 20.62 Freespan Wear
SG88| 102 78 |TWD| 100 BO2 | 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 Bo2 | 20.74 Freespan Wear
SGeg| 102 78 |TWD,| 100 Boz2 | 20.77 Freespan Wear
SG88| 102 78 |TWD| 100 BO2 20.8 Freespan Wear
SG8gp 102 78 |TWD| 100 B02 | 20.83 Freespan Wear
SG88| 102 78 |TWD}! 100 B02 20.86 Freespan Wear
SG88} 102 78 {TWD 99 B02 | 20.89 Freespan Wear
5G88| 102 78 | TWD 96 B02 | 20.92 Freespan Wear
sSG8s8| 102 78 1 TWD 97 B02 | 20.95 Freespan Wear
SG8gp 102 78 |TWD 96 B02 | 20.98 Freespan Wear
SGsg| 102 78 | TWD 94 Bo2 | 21.01 Freespan Wear
SG88| 102 78 |TWD 94 B02 | 21.04 Freespan Wear
SGB8) 102 78 | TWD 95 Bo2 | 21.07 Freespan Wear
SG88| 102 78 | TWD 94 BO2 21.1 Freespan Wear
SG88| 102 78 | TWD 95 BO2 | 21.13 Freespan Wear
SGsg| 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
SG8g| 102 78 |TWD 95 Bo2 | 21.25 Freespan Wear




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

SG Row Col Ind %TW Elev  Inch1  Category

SG88| 102 78 | TWD 95 BOo2 | 21.28 Freespan Wear
SG88| 102 78 {TWD 93 Bo2 | 21.31 Freespan Wear
SG88| 102 78 [ TWD 94 Bo2 | 21.34 Freespan Wear
SG88| 102 78 | TWD 93 B02 | 21.37 Freespan Wear
SG8g| 102 78 {TWD 95 BO2 21.4 Freespan Wear
SG88| 102 78 | TWD 94 B02 | 21.43 Freespan Wear
SG8g| 102 78 |TWD 91 Bo2 | 21.46 Freespan Wear
SG8g| 102 78 {TWD 92 B02 | 21.49 Freespan Wear
SG88; 102 78 |TWD| 92 Bo2 | 21.52 Freespan Wear
SG8g| 102 78 |TWD 92 Bo2 | 2155 Freespan Wear
SG88| 102 78 |TWD 91 BO2 | 21.58 Freespan Wear
SG88; 102 78 | TWD 90 B02 | 21.61 Freespan Wear
SG88t 102 78 | TWD 89 B02 21.64 Freespan Wear
SG8g| 102 78 | TWD 91 BO2 | 21.67 Freespan Wear
SG88| 102 78 | TWD 90 BO2 21.7 Freespan Wear
SG88| 102 | 78 [TWD 91 B02 | 21.72 Freespan Wear
SG88| 102 78 | TWD 90 B02 | 21.75 Freespan Wear
SG8g| 102 78 | TWD 90 B02 | 21.79 Freespan Wear
SG88| 102 78 |TWD 90 B2 | 21.82 Freespan Wear
SG88| 102 78 | TWD 89 Bo2 | 21.85 Freespan Wear
SG88| 102 78 | TWD 90 B02 | 21.88 Freespan Wear
SG88| 102 78 |TWD 90 Bo2 | 21.91 Freespan Wear
SG88| 102 78 |TWD 89 B02 | 21.94 Freespan Wear
SG8gl 102 78 |TWD 90 Bo2 | 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
SG8g| 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 Bo2 | 22.17 Freespan Wear
SG8g| 102 78 |TWD 83 B0O2 225 Freespan Wear
SG88| 102 78 |TWD 83 Bo2 | 22.74 Freespan Wear
sSGes| 102 78 | TWD 77 BQ2 231 Freespan Wear
SG8s| 102 78 |TWD 75 Bo2 | 23.37 Freespan Wear
SG88| 102 78 | TWD 73 B02 23.6 Freespan Wear
S5G8g) 102 78 | TWD 72 B02 24.02 Freespan Wear
SG88| 102 78 [ TWD 67 B02 | 24.32 Freespan Wear
SG88| 102 78 |TWD 67 BO2 | 24.68 Freespan Wear
SG88| 102 78 [ TwWD 65 B02 | 25.03 Freespan Wear
sSG8s| 102 78 | TWD 61 BO2 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 |TWD 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 Bo2 | 27.45 Freespan Wear
SGs8s| 102 78 | TWD 50 B02 | 27.81 Freespan Wear
SG8g| 102 78 {TWD 47 BO2 | 28.08 Freespan Wear
SG8g| 102 78 |[TWD 44 BO2 | 28.47 Freespan Wear
SG88) 102 78 |TWD 41 B02 | 28.85 Freespan Wear
SG88| 102 78 | TWD 39 Bo2 | 29.12 Freespan Wear
SG88| 102 78 | TWD 35 B02 | 29.45 Freespan Wear
SG88| 102 78 |TWD 33 B02 | 29.96 Freespan Wear
SG8s| 102 78 |TWD 31 Bo2 | 30.14 Freespan Wear
SG88| 102 78 |TWD 29 B02 30.35 Freespan Wear
SG88| 102 78 |TWD 27 Bo2 | 30.59 Freespan Wear
SG88| 102 78 | TWD 26 B0O2 30.7 Freespan Wear
SG88| 102 78 |TWD 25 B02 | 30.92 Freespan Wear
SGgg| 102 78 | TWD 24 BO2 | 31.07 Freespan Wear
SG8g| 102 78 | TWD 22 Bo2 | 31.27 Freespan Wear
SG88| 102 78 | TWD 21 B02 | 31.48 Freespan Wear
SG88| 102 78 |TWD 19 BO2 | 31.75 Freespan Wear
SG88| 102 78 |TWD 17 Bo2 | 31.99 Freespan Wear
SG88| 102 78 | TWD 16 B02 | 32.14 Freespan Wear
SG88| 102 78 | TWD 15 B02 | 32.35 Freespan Wear
SG8g| 102 78 |TWD 0 BO2 32.5 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 BO3 2.78 Freespan Wear
SG88| 104 78 | TWD 16 B03 3 Freespan Wear
5G88| 104 78 | TWD 17 BO3 3.35 Freespan Wear
SG88| 104 78 | TWD 18 BO3 3.67 Freespan Wear
SG88| 104 78 | TWD 19 B03 4 Freespan Wear
5G88| 104 78 |TWD 20 BO3 4.33 Freespan Wear
SG88| 104 78 | TWD 21 BO3 4.68 Freespan Wear
SG88| 104 78 | TWD 23 B03 5.01 Freespan Wear
SG88| 104 78 | TWD 25 B03 5.33 Freespan Wear
SGssa| 104 78 |TWD 26 B0O3 5.66 Freespan Wear
SGsg| 104 78 |TWD 28 BO3 6.01 Freespan Wear
SGas| 104 78 |TWD 29 B03 6.34 Freespan Wear
5G8g| 104 78 | TWD 31 B03 6.67 Freespan Wear
SG8g| 104 78 |TWD 33 BO3 6.99 Freespan Wear
SGag| 104 78 | TWD 35 B03 7.34 Freespan Wear
5G88| 104 78 | TWD 38 B03 7.67 Freespan Wear
SG88| 104 78 |TWD 39 BO3 8 Freespan Wear
5G88| 104 78 |TWD 11 B03 8.32 Freespan Wear
SG88| 104 78 | TWD 45 BO3 8.68 Freespan Wear
sSG8g| 104 78 | TwD 46 B0O3 9 Freespan Wear
SG88| 104 78 | TWD 48 BO3 9.33 Freespan Wear
SG8s| 104 78 |TWD 50 BO3 9.66 Freespan Wear
5G88| 104 78 |TWD 53 BO3 | 10.01 Freespan Wear
SG8g| 104 78 |TWD 54 B0O3 10.34 Freespan Wear
8SG88| 104 78 {TWD 56 BO3 | 10.66 Freespan Wear
SG88| 104 78 | TWD 59 B03 | 11.01 Freespan Wear
SG88| 104 78 | TWD 61 BO3 11.34 Freespan Wear
SG8s| 104 78 TWD 83 BO3 | 11.67 Freespan Wear
SG88| 104 78 |TWD 67 B0O3 11.99 Freespan Wear
SG88| 104 78 | TWD 65 B0O3 12.35 Freespan Wear
5G88| 104 78 {TWD 70 B03 | 12.67 Freespan Wear
SG8g| 104 78 |TWD 72 BO3 13 Freespan Wear
SG8s| 104 78 |TWD 77 BO3 13.35 Freespan Wear
8G88| 104 78 | TWD 75 BO3 13.68 Freespan Wear
SG88| 104 78 | TWD 75 B03 13.71 Freespan Wear
SG8s| 104 78 |TWD| 75 BO3 | 13.73 Freespan Wear
SG88| 104 78 | TWD 75 B03 13.76 Freespan Wear
SG8g| 104 78 | TWD 75 BO3 | 13.79 Freespan Wear
SG8s| 104 78 | TWD 75 B0O3 | 13.82 Freespan Wear
SG88| 104 78 |TWD 75 BO3 13.84 Freespan Wear
SGeg| 104 78 |TWD 76 B0O3 13.87 Freespan Wear
5G8g| 104 78 | TWD 75 BO3 13.9 Freespan Wear
SG8s; 104 78 | TWD 75 B03 | 13.92 Freespan Wear
sSG8sl 104 78 |TWD 74 BO3 13.95 Freespan Wear




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

SG Row Col Ind %TW Elev  Inchi Category

5G88| 104 78 {TWD 75 BO3 13.98 Freespan Wear
SG88| 104 78 | TWD 74 B0O3 | 14.01 Freespan Wear
5G88| 104 78 | TWD 76 BO3 14.03 Freespan Wear
SG8s| 104 78 |TWD 76 B0O3 | 14.06 Freespan Wear
SG8g| 104 78 |TWD 75 BO3 | 14.09 Freespan Wear
SG88| 104 78 |TWD 77 BO3 | 14.12 Freespan Wear
SG88| 104 78 | TWD 78 B03 14.14 Freespan Wear
SGsa| 104 78 |TWD 81 BO3 | 14.17 Freespan Wear
SG88| 104 78 | TWD 80 BO3 14.2 Freespan Wear
SGss| 104 78 |TWD 81 BO3 14.22 Freespan Wear
SG88| 104 78 | TWD 82 B0O3 14.25 Freespan Wear
SG88| 104 78 | TWD 86 BO3 | 14.28 Freespan Wear
SG8s| 104 78 | TWD 84 B03 14.3 Freespan Wear
SG88| 104 78 | TWD 85 B0O3 14.33 Freespan Wear
5G88| 104 78 | TWD 84 B03 | 14.36 Freespan Wear
SGsg| 104 78 | TWD 85 B03 14.39 Freespan Wear
SG88| 104 78 |[TWD 83 BO3 | 14.41 Freespan Wear
SG88| 104 78 |TWD 84 BO3 | 14.44 Freespan Wear
SGsg| 104 78 | TWD 84 B0o3 | 14.47 Freespan Wear
SG88| 104 78 | TWD 86 BO3 14.5 Freespan Wear
SG88| 104 78 |TWD 84 B0O3 14.52 Freespan Wear
SG88| 104 78 | TWD 86 BO3 | 14.55 Freespan Wear
SG88| 104 78 | TWD 85 B03 14.58 Freespan Wear
SG88| 104 78 | TWD 85 BO3 14.6 Freespan Wear
SG88| 104 78 |TWD 84 B03 | 14.63 Freespan Wear
SG838| 104 78 |TWD 85 B03 14.66 Freespan Wear
SG88| 104 78 {TWD 82 BO3 14.69 Freespan Wear
SGsg| 104 78 |TWD 80 BO3 | 14.71 Freespan Wear
SGeg| 104 78 |TWD 80 B03 | 14.74 Freespan Wear
SG88] 104 78 | TWD 81 BO3 14.77 Freespan Wear
5G88| 104 78 | TWD 78 BO3 | 14.79 Freespan Wear
SG88| 104 78 | TWD 79 B0O3 | 14.82 Freespan Wear
SG8s| 104 78 (TwD 77 BO3 | 14.85 Freespan Wear
SG8g| 104 78 | TWD 79 B0O3 | 14.88 Freespan Wear
SG88| 104 78 |TWD 79 BO3 14.9 Freespan Wear
SGsgy 104.| 78 |TwWD 78 BO3 | 14.93 Freespan Wear
SG8s| 104 78 | TWD 78 B03 14.96 Freespan Wear
SG88| 104 78 JTWD 78 B03 14.98 Freespan Wear
SG8ssl 104 78 |TWD| 77 BO3 | 15.01 Freespan Wear
SG88} 104 78 | TWD 78 BO3 15.04 Freespan Wear
SG88| 104 78 | TWD 79 BO3 15.07 Freespan Wear
SG8s| 104 78 | TWD 79 B0O3 | 15.09 Freespan Wear
SG88| 104 78 |TWD 78 B03 15.12 Freespan Wear
SG88| 104 78 | TWD 80 B03 15.15 Freespan Wear




-

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

SG Row Col Ind %TW Elev  Inchi Category

SG88| 104 78 | TWD 79 B0O3 | 15.18 Freespan Wear
SG8g| 104 78 [TwWD 82 BO3 15.2 Freespan Wear
SG88| 104 78 | TWD 80 BO3 | 15.23 Freespan Wear
sSG8s| 104 78 | TWD 82 B0O3 15.26 Freespan Wear
SG8s| 104 78 | TWD 81 B03 15.28 Freespan Wear
5G88| 104 78 | TWD 83 BO3 | 15.31 Freespan Wear
S5G88| 104 78 | TWD 81 B03 15.34 Freespan Wear
SG8s| 104 78 | TWD 81 B03 | 15.37 Freespan Wear
S5G8g| 104 78 |[TWD 83 BO3 | 15.39 Freespan Wear
SG88| 104 78 | TWD 83 B03 | 15.42 Freespan Wear
5G88| 104 78 | TWD 82 BO3 15.45 Freespan Wear
SG8s| 104 78 | TWD 85 B03 | 15.47 Freespan Wear
SG8g| 104 78 {TWD 88 BO3 15.5 Freespan Wear
SG88| 104 78 |TWD| 100 B03 15.53 Freespan Wear
SG8g| 104 78 |TWD] 100 B03 15.56 Freespan Wear
SG8s8| 104 78 |TwD}! 100 BO3 15.58 Freespan Wear
SG88| 104 78 | TWD 100 B03 15.61 Freespan Wear
SG88| 104 78 {TWD| 100 B0O3 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 | 1572 Freespan Wear
SGsg| 104 78 |TWD| 100 BO3 | 15.75 Freespan Wear
SG88| 104 78 |TWD| 100 B03 | 15.77 Freespan Wear
SG88| 104 78 |TwD| 100 B0O3 15.8 Freespan Wear
SG88| 104 78 [ TWD| 100 ‘B03 | 15.83 Freespan Wear
5G88| 104 78 }TWDJ] 100 B03 | 15.85 Freespan Wear
SGeg| 104 78 |TWD 97 B03 15.88 Freespan Wear
SGss} 104 78 | TWD 93 BO3 | 15.91 Freespan Wear
5G88| 104 78 | TWD 91 B0O3 15.94 Freespan Wear
5G88| 104 78 | TWD 89 B03 | 15.96 Freespan Wear
SGss| 104 78 |[TWD 87 B0O3 | 15.99 Freespan Wear
SG8s| 104 78 |TWD 87 B03 | 16.02 Freespan Wear
SG88| 104 78 |TWD 87 BO3 16.04 Freespan Wear
SGsg| 104 78 [TWD 89 B03 | 16.07 Freespan Wear
SG88| 104 78 |TWD 88 B03 16.1 Freespan Wear
SG8s| 104 78 | TWD 87 B03 16.13 Freespan Wear
SG88) 104 78 | TWD 88 B0O3 16.15 Freespan Wear
SG88| 104 78 {TWD 87 BO3 | 16.18 Freespan Wear
SG8s| 104 78 | TWD 85 BO3 16.21 Freespan Wear
SG88| 104 78 | TWD 86 Bo3 | 16.24 Freespan Wear
5G88| 104 78 [TWD 86 BO3 | 16.26 Freespan Wear
3G88| 104 78 {TWD 86 BO3 | 16.29 Freespan Wear
SG88| 104 78 [ TWD 87 B03 | 16.32 Freespan Wear
5G88| 104 78 |TWD 87 B03 | 16.34

Freespan Wear




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

SG Row Col Ind %TW Elev Incht Category

SGeg| 104 78 | TWD 86 BO3 | 16.37 Freespan Wear
SG88| 104 78 | TWD 85 BO3 16.4 Freespan Wear
S5G8g| 104 78 |TWD 86 B03 | 16.43 Freespan Wear
85G88| 104 78 | TWD 87 B0O3 | 16.45 Freespan Wear
SG88| 104 78 [TWD 85 B0O3 16.48 Freespan Wear
SG88| 104 78 |TWD 86 BO3 | 16.51 Freespan Wear
SG8s| 104 78 | TWD 85 B03 16.53 Freespan Wear
SG88| 104 78 | TWD 84 B03 16.56 Freespan Wear
SG88| 104 78 | TWD 83 BO3 | 16.59 Freespan Wear
SG8g| 104 78 | TWD 82 B03 | 16.62 Freespan Wear
SG88| 104 78 |TWD 82 B03 | 16.64 Freespan Wear
8G88| 104 78 [TWD 83 Bo3 | 16.67 Freespan Wear
SG88| 104 78 | TWD 81 B03 16.7 Freespan Wear
SG88| 104 78 | TWD 82 BO3 | 16.72 Freespan Wear
SG88| 104 78 |TWD 81 Bo3 | 16.75 Freespan Wear
SG88| 104 78 | TWD 78 B03 16.78 Freespan Wear
SG88f 104 78 |TWD 77 B0O3 16.81 Freespan Wear
SG88| 104 78 | TWD 76 B03 | 16.83 Freespan Wear
SG8s| 104 78 | TWD 78 BO3 16.86 Freespan Wear
SG8g| 104 78 1 TWD 78 B03 16.89 Freespan Wear
5G8g| 104 78 | TWD 79 B0O3 | 16.92 Freespan Wear
5G88| 104 78 | TWD 79 BO3 | 16.94 Freespan Wear
SG88| 104 78 | TWD 79 B0O3 16.97 Freespan Wear
SG88| 104 78 | TWD 79 BO3 17 Freespan Wear
SG88| 104 78 1TWD 81 BO3 17.02 Freespan Wear
SG88| 104 78 | TWD 81 BO3 | 17.05 Freespan Wear
5G88| 104 78 |TWD 81 B03 17.08 Freespan Wear
SG88| 104 78 |TWD 83 BO3 | 17.11 Freespan Wear
sG8s| 104 78 | TWD 83 B0O3 17.13 Freespan Wear
SG8g8| 104 78 | TWD 82 B03 17.16 Freespan Wear
SG8g| 104 78 {TWD 84 B0o3 | 17.19 Freespan Wear
SG88| 104 78 | TWD 85 BO3 | 17.22 Freespan Wear
SG881 104 78 | TWD 84 B0O3 17.24 Freespan Wear
S5G88| 104 78 | TWD 81 B03 | 17.27 Freespan Wear
5G88| 104 78 |TWD 83 BO3 17.3 Freespan Wear
SG88| 104 78 | TWD 84 B03 17.32 Freespan Wear
8SG88| 104 78 |TWD 83 B03 17.35 Freespan Wear
SG88| 104 78 | TWD 84 BO3 | 17.38 Freespan Wear
SG88| 104 78 [TWD 84 B03 | 17.41 Freespan Wear
SG88| 104 78 | TWD 84 B03 17.43 Freespan Wear
SGB8| 104 78 | TWD 85 B03 17.46 Freespan Wear
SG88| 104 78 |TWD 85 B0O3 | 17.49 Freespan Wear
5G88| 104 78 | TWD 85 B0O3 | 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  Inchi Category

SG88| 104 78 | TWD 84 B03 | 17.57 Freespan Wear
SG88| 104 78 | TWD 83 B0O3 17.59 Freespan Wear
SG88| 104 78 | TWD 83 B03 17.62 Freespan Wear
5G88| 104 78 | TWD 83 BO3 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 B0O3 | 17.73 Freespan Wear
SG838| 104 78 |TWD 78 B03 17.76 Freespan Wear
SG88| 104 78 | TWD 76 BO3 18 Freespan Wear
SGsg| 104 78 {TWD 70 BO3 18.33 Freespan Wear
SG88| 104 78 | TWD 70 BO3 | 18.66 Freespan Wear
SG8g| 104 78 |TWD 68 B0O3 | 19.01 Freespan Wear
SGss| 104 78 | TWD 68 B03 | 19.33 Freespan Wear
5G88| 104 78 |TWD 65 B03 19.66 Freespan Wear
SG83| 104 78 | TWD 65 B0O3 19.99 Freespan Wear
SG8s| 104 78 {TWD 64 B0O3 | 20.34 Freespan Wear
SG88| 104 78 |TWD 61 B03 | 20.67 Freespan Wear
SG8g| 104 78 | TWD 59 BO3 | 20.99 Freespan Wear
SG8s| 104 78 | TWD 55 B03 | 21.35 Freespan Wear
SG88| 104 78 |TWD 55 BO3 21.7 Freespan Wear
SG8s| 104 78 | TWD 55 BO3 22 Freespan Wear
SGsa| 104 78 | TWD 55 B03 | 22.33 Freespan Wear
SG88; 104 78 | TWD 50 B03 | 22.68 Freespan Wear
5G8g| 104 78 | TWD 50 B03 | 23.01 Freespan Wear
SGes| 104 78 |TWD| 47 B0O3 | 23.33 Freespan Wear
SG88| 104 78 |TWD 46 B03 | 23.66 Freespan Wear
SG8g| 104 78 |TWD 44 B03 | 24.01 Freespan Wear
SG8g| 104 78 | TWD 42 B0O3 | 24.34 Freespan Wear
5G88| 104 78 | TWD 38 BO3 | 24.66 Freespan Wear
SG88) 104 78 | TWD 36 B03 25.02 Freespan Wear
SGgs| 104 78 |TWD{ 33 B03 | 25.34 Freespan Wear
SG88| 104 78 [TWD 29 B03 | 25.67 Freespan Wear
SG8s| 104 78 | TWD 27 B03 26.02 Freespan Wear
SG88| 104 78 |TWD] 25 B03 | 26.35 Freespan Wear
SGss| 104 78 |TWD]| 23 B0O3 | 26.68 Freespan Wear
SG8g| 104 78 | TWD 21 B0O3 27 Freespan Wear
SG88| 104 78 |TWD 19 B03 | 27.33 Freespan Wear
SGsg| 104 78 | TWD 17 B03 | 27.66 Freespan Wear
5G8g| 104 78 |TWD 15 B0O3 | 28.01 Freespan Wear
SG8s| 104 78 | TWD 0 BO3 | 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 BO2 9.35 Freespan Wear
SG88| 104 78 | TWD 18 B0O2 9.68 Freespan Wear
SG88| 104 78 | TWD 21 B02 | 10.01 Freespan Wear
S5G88| 104 78 [ TWD 26 B02 | 10.36 Freespan Wear
SG88) 104 78 | TWD 28 B02 10.69 Freespan Wear
5Gg8| 104 78 | TWD 31 Bo2 | 11.01 Freespan Wear
SG88| 104 78 | TWD 34 BO2 11.34 Freespan Wear
SGgs8| 104 78 {TWD 36 Bo2 | 11.67 Freespan Wear
SG88| 104 78 |TWD 39 Bo2 | 11.99 Freespan Wear
SGeg| 104 78 |TWD 41 B02 12.35 Freespan Wear
5G88| 104 78 | TWD 46 B02 12.67 Freespan Wear
SG88| 104 78 | TWD 49 B0O2 13 Freespan Wear
SG88| 104 78 |TWD 52 BO2 | 13.33 Freespan Wear
SG88| 104 78 | TWD 54 BO2 13.68 Freespan Wear
SG88) 104 78 | TWD 58 B02 14.01 Freespan Wear
SG8g| 104 78 [TWD 59 B02 | 14.33 Freespan Wear
5G88| 104 78 | TWD 62 B02 14.66 Freespan Wear
5G88| 104 78 | TWD 64 B0O2 15.01 Freespan Wear
SG88| 104 78 | TWD 67 B02 15.34 Freespan Wear
SG88| 104 78 | TWD 67 B02 | 15.67 Freespan Wear
SGss| 104 78 [TWD 73 Bo2 | 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
SGgg| 104 78 | TWD B4 B02 | 17.35 Freespan Wear
SG88| 104 78 | TWD 84 B02 17.38 Freespan Wear
SG88| 104 78 |TWD 84 B0O2 17.41 Freespan Wear
5G88| 104 78 | TWD 84 B02 17.43 Freespan Wear
SG88| 104 78 |TWD 86 B0O2 17.46 Freespan Wear
5G88] 104 78 | TWD 86 B02 17.49 Freespan Wear
SG88| 104 78 |TWD 86 Bo2 17.52 Freespan Wear
SG88| 104 78 | TWD 86 B02 17.54 Freespan Wear
SG8eg| 104 78 | TWD 85 Bo2 | 17.57 Freespan Wear
SG88| 104 78 | TWD 87 B0O2 17.6 Freespan Wear
SG8s| 104 78 |TWD 86 BO2 17.63 Freespan Wear
SG88| 104 78 | TWD 87 B0O2 17.65 Freespan Wear
SG8s| 104 78 | TWD 86 B02 | 17.68 Freespan Wear
SG88| 104 78 | TWD 87 B02 17.71 Freespan Wear
SG88| 104 78 | TWD 88 B0O2 17.73 Freespan Wear
SG8s| 104 78 | TWD 86 B02 17.76 Freespan Wear
SG88| 104 78 | TWD 86 B02 17.79 Freespan Wear
SG88| 104 78 | TWD 87 Bo2 | 17.81 Freespan Wear
SG8s| 104 78 | TWD 86 Bo2 | 17.84 Freespan Wear




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

SG Row Col Ind %TW  Elev Inchi Category

SG8sl 104 78 {TWD 87 B02 17.87 Freespan Wear
SG88| 104 78 |TWD 87 BO2 17.9 Freespan Wear
SG8gt 104 78 |TWD 86 B02 17.92 Freespan Wear
SG88| 104 78 |TWD 87 BO2 17.95 Freespan Wear
SG88| 104 78 {TWD 88 Bo2 | 17.98 Freespan Wear
SG88| 104 78 |TWD| 88 B02 | 18.01 Freespan Wear
SG88| 104 78 | TWD 88 B02 18.03 Freespan Wear
5G88| 104 78 | TWD 89 BO2 18.06 Freespan Wear
SG88| 104 78 | TWD 90 B02 18.09 Freespan Wear
5G88| 104 78 | TWD 89 Bo2 18.11 Freespan Wear
SG83| 104 78 | TWD 88 B0O2 18.14 Freespan Wear
SGss| 104 78 | TWD 88 Bo2 | 1B.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
5G8g| 104 78 |TWD 93 B02 | 18.28 Freespan Wear
5G8gs| 104 78 |TWD 95 B0O2 18.3 Freespan Wear
SG88| 104 78 |TWD 95 B02 18.33 Freespan Wear
SGss| 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
5G88| 104 78 | TWD 94 B02 | 18.47 Freespan Wear
SG88| 104 78 |TWD]| _ 94 B02 18.49 Freespan Wear
SG88| 104 78 | TWD 94 B0O2 18.52 Freespan Wear
SG8s| 104 78 | TWD 92 B02 | 18.55 Freespan Wear
SGag| 104 78 |TWD 91 Bo2 | 18.58 Freespan Wear
SG88) 104 78 |TWD 93 BO2 18.6 Freespan Wear
SG8s| 104 78 |TWD 91 BO2 | 18.63 Freespan Wear
SGag| 104 78 | TWD 90 B02 18.66 Freespan Wear
SGeg| 104 78 |TWD 89 B02 | 18.69 Freespan Wear
SG88| 104 78 | TWD 86 B0O2 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
5G88| 104 78 | TWD 87 BO2 18.82 Freespan Wear
SG8s| 104 78 |TWD 86 B02 18.85 Freespan Wear
SG88| 104 78 |TWD 88 BO2 | 18.88 Freespan Wear
SG8g| 104 78 {TWD|. 88 BO2 18.9 Freespan Wear
SG88| 104 78 | TWD o1 BO2 | 18.93 Freespan Wear
SGas{ 104 78 |TWD 95 B0z | 18.96 Freespan Wear
SG88| 104 78 |TWD g2 BoO2 18.98 Freespan Wear
SGsg| 104 78 | TWD 92 B0O2 | 19.01 Freespan Wear
5G88| 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 | TWD 95 B02 | 19.06 Freespan Wear
SG88| 104 78 |TWD] 100 B02 | 19.09 Freespan Wear
SG8g| 104 78 |TWD 99 B02 | 19.12 Freespan Wear
SG88| 104 78 |TWD| 100 BO2 19.15 Freespan Wear
SG8g| 104 78 |TWD 99 Bo2 | 19.17 Freespan Wear
SG88| 104 78 | TWD 98 B02 19.2 Freespan Wear
5G88| 104 78 |TWD| 100 B02 19.23 Freespan Wear
SG88| 104 78 |{TwD| 100 B0O2 19.25 Freespan Wear
SGeg| 104 78 |TWD| 100 B02 | 19.28 Freespan Wear
SG88L 104 78 |TWD| 100 Bo2 | 19.31 Freespan Wear
SG8s| 104 78 {TWD| 100 B02 19.36 Freespan Wear
SG88| 104 78 | TWD 97 B02 19.39 Freespan Wear
SG88) 104 78 | TWD 95 B02 19.42 Freespan Wear
5G88| 104 78 | TWD 94 B0O2 19.45 Freespan Wear
SG88| 104 78 | TWD 96 Bo2 | 19.47 Freespan Wear
SG8g| 104 78 | TWD 96 B0O2 19.5 Freespan Wear
5G88| 104 78 (TWD 92 BO2 | 19.53 Freespan Wear
S5G88| 104 78 JTWD 92 B02 19.55 Freespan Wear
sSG88| 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
8G8g| 104 78 | TWD 87 B02 19.66 Freespan Wear
SGeg| 104 78 |TWD 87 B02 | 19.69 Freespan Wear
SG88t 104 78 |TWD 87 B02 | 19.72 Freespan Wear
SG88| 104 78 | TWD 85 B0O2 19.75 Freespan Wear
SG88| 104 78 | TWD 87 B02 | 19.77 Freespan Wear
SG88| 104 78 |TWD 86 B02 19.8 Freespan Wear
SG83| 104 78 | TWD B6 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
SG8g| 104 78 |TWD 94 B02 19.91 Freespan Wear
SGsg| 104 78 | TWD 95 B02 19.94 Freespan Wear
SGsgy 104 78 |TWD 96 B02 | 19.96 Freespan Wear
SG88| 104 78 | TWD 96 BO2 19.99 Freespan Wear
5G88| 104 78 |TWD 95 B02 | 20.02 Freespan Wear
SG8g| 104 78 |TWD 96 B02 | 20.04 Freespan Wear
SG8s| 104 78 |TWD 97 B0O2 | 20.07 Freespan Wear
S5G881 104 78 | TWD 91 B02 20.1 Freespan Wear
SG8g| 104 78 |TWD 93 Bo2 | 20.13 Freespan Wear
3G88| 104 78 | TWD 93 Bo2 | 20.15 Freespan Wear
SG8s| 104 78 | TWD 89 B02 20.18 Freespan Wear
SG8g| 104 78. | TWD 89 B0O2 20.21 Freespan Wear
SGss| 104 78 |TWD 91 Bo2 | 20.24 Freespan Wear
SG88| 104 78 | TWD 91 Bo2 | 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 BO2 | 20.29 Freespan Wear
SG88| 104 78 | TWD 89 BO2 20.32 Freespan Wear
SG88| 104 78 | TWD 89 B02 | 20.34 Freespan Wear
SG8gj 104 78 | TWD 85 Bo2 | 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 Bo2 | 20.48 Freespan Wear
SGsg| 104 78 |TWD 85 B0o2 | 20.51 Freespan Wear
SG88| 104 78 |TWD 85 B02 | 20.53 Freespan Wear
SG88| 104 78 1 TWD 85 B02 | 20.56 Freespan Wear
5G88| 104 78 |TWD 84 B02 | 20.59 Freespan Wear
SG88| 104 78 |TWD 85 B02 | 20.62 Freespan Wear
SG881 104 78 | TWD 85 B02 | 20.64 Freespan Wear
S5G88| 104 78 | TWD 86 Bo2 | 20.67 Freespan Wear
SG88| 104 78 | TWD 87 Bo2 20.7 Freespan Wear
SG88| 104 78 | TWD 87 B02 | 20.72 Freespan Wear
SG88; 104 78 |TWD 87 B02 | 20.75 Freespan Wear
SG8s| 104 78 | TWD 87 B02 | 20.78 Freespan Wear
SG8s| 104 78 | TWD 85 B02 | 20.81 Freespan Wear
5G88| 104 78 | TWD 87 B02 | 20.83 Freespan Wear
5G88| 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 B0O2 21 Freespan Wear
SG88| 104 78 |TWD 84 Bo2 | 21.02 Freespan Wear
SG88| 104 78 | TWD 85 B02 | 21.05 Freespan Wear
SG88| 104 78 |TWD 81 B02 | 21.08 Freespan Wear
SG8ss| 104 78 | TWD 82 B02 21.1 Freespan Wear
SG8s| 104 78 | TWD 83 Bo2 | 21.13 Freespan Wear
SG8g| 104 78 |TWD 83 B0z | 21.16 Freespan Wear
SG88| 104 78 | TWD 82 Bo2 | 21.19 Freespan Wear
SG88| 104 78 | TWD 83 Bo2 | 21.21 Freespan Wear
SG88t 104 78 |TWD 81 Bo2 | 21.24 Freespan Wear
SG88| 104 78 | TWD 81 Bo2 | 21.27 Freespan Wear
5G88| 104 78 | TWD 82 B02 21.3 Freespan Wear
SG8g| 104 78 | TWD 81 B02 | 21.32 Freespan Wear
SGss| 104 78 |TWD 77 BO2 | 21.65 Freespan Wear
SG88| 104 78 | TWD 75 B02 22 Freespan Wear
SG8s| 104 78 | TWD 74 Bo2 | 22.33 Freespan Wear
SGss| 104 78 | TWD 67 B02 | 22.66 Freespan Wear
SG8g| 104 78 | TWD 66 Bo2 | 23.01 Freespan Wear




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

SG Row Col Ind %TW Elev Inchl Category

SG88| 104 78 |TWD 66 B02 | 23.33 Freespan Wear
SG88| 104 78 | TWD 62 B02 | 23.66 Freespan Wear
8G88| 104 78 | TWD 60 Bo2 | 24.01 Freespan Wear
SG88| 104 78 |TWD| 56 BO2 | 24.34 Freespan Wear
SGsg| 104 78 |TWD 54 B02 | 24.67 Freespan Wear
S5G88| 104 78 | TWD 52 B02 | 24.99 Freespan Wear
SG8g| 104 78 | TWD 49 Bo2 | 25.34 Freespan Wear
5G88| 104 78 |TWD 47 B02 | 25.67 Freespan Wear
SG88| 104 78 [ TWD 44 B02 26 Freespan Wear
5G88| 104 78 | TWD 40 BO2 | 26.35 Freespan Wear
SG88) 104 78 | TWD 40 B02 | 26.68 Freespan Wear
SG88| 104 78 | TWD 37 B02 27 Freespan Wear
5G88| 104 78 |TWD 35 B02 | 27.33 Freespan Wear
SG88| 104 78 | TWD 33 B02 | 27.66 Freespan Wear
5G88| 104 78 |TWD 30 Bo2 | 28.01 Freespan Wear
SG8s| 104 78 | TWD 27 B02 | 28.34 Freespan Wear
S5G88| 104 778 | 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
SG8g| 104 78 {TWD 19 B02 | 29.67 Freespan Wear
SGsg| 104 78 |TWD 16 B02 | 30.02 Freespan Wear
SG88| 104 78 | TWD 0 B02 | 30.32 Freespan Wear
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§§ONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)
}
G  Row Col Ind %TW Elev  Inchi Category
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 o7H 0.68 TSP Wear:
SG8s8| 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 o7H 0.55 TSP Wear
SG88| 106 78 | TWD 48 07H 0.52 TSP Wear
SG88| 106 78 |TWD 52 o7H 0.5 TSP Wear
SG8g| 106 78 |TWD 54 07H 0.47 TSP Wear
8SG88| 106 78 | TWD 54 07H 0.44 TSP Wear
SG8s8| 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
SGag| 106 78 | TWD 57 07H 0.32 TSP Wear
SGas| 106 78 | TWD 57 07H 0.29 TSP Wear
S5G887 106 78 |TWD 58 07H 0.26 TSP Wear
SG88| 106 78 |TWD 58 07H 0.23 TSP Wear
8G88| 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
SG8g| 106 78 |TWD 60 07H 0.11 TSP Wear
SG88| 106 78 |TWD 61 07H 0.08 TSP Wear
SG8g| 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
SG8s| 106 78 |TWD 63 07H -0.04 TSP Wear
SG88| 106 78 |TWD 64 O7H -0.07 TSP Wear
S8G88| 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
SGss| 106 78 {TWD 64 07H -0.19 TSP Wear
SG88| 106 78 1TWD 63 07H | -0.22 TSP Wear
SG8g| 106 78 | TWD 61 07H -0.25 TSP Wear
SG8g| 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
SG8s| 106 78 | TWD 60 07H -0.37 TSP Wear
5G88{ 106 78 |TWD 61 07H -0.4 TSP Wear
SGs8| 106 78 | TWD 61 07H -0.43 TSP Wear
SG88| 106 78 [TWD 62 07H -0.46 TSP Wear
SG8s| 106 78 |TWD 64 07H -0.49 TSP Wear
SG8s| 106 78 | TWD 66 07H -0.52 TSP Wear
SG8g| 106 78 | TWD 68 07H -0.55 TSP Wear




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

SG Row Col Ind %TW Elev  Inchi 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 Q7H | -0.73 TSP Wear
SG8g8| 106 78 |TWD 68 07H -0.76 TSP Wear
5G88| 106 78 |TWD| 65 07H | -0.79 TSP Wear
SG88| 106 78 |TWD 61 07H | -0.82 TSP Wear
SGg8| 106 78 |TWD!| 57 07H | -0.85 TSP Wear
8G88| 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
SGgs| 106 | 78 |TWD} 20 07H -1 TSP Wear
5G88| 106 78 |TWD 10 o7H -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  Inchi Category

SG88| 106 78 {TWD 0 B0O3 1.41 Freespan Wear
5G88| 106 78 [TWD 14 BO3 1.8 Freespan Wear
SG88| 106 78 |TWD 15 BO3 2.07 Freespan Wear
SG88| 106 78 |TWD 15 B03 2.37 Freespan Wear
SG88| 106 78 |TWD 16 B0O3 2.81 Freespan Wear
SG88! 106 78 | TWD 16 B03 3.05 Freespan Wear
SGes| 106 78 |TWD 17 BO3 3.32 Freespan Wear
SGs8| 106 78 |TWD 18 BO3 3.5 Freespan Wear
SG88| 106 78 | TWD 22 B03 4.97 Freespan Wear
SG8s| 106 78 |TWD| 24 B03 5.32 Freespan Wear
SG88| 106 78 | TWD 26 B0O3 5.71 Freespan Wear
SG88| 106 78 | TWD 27 B03 5.95 Freespan Wear
SG881 106 78 | TWD 29 B03 6.43 Freespan Wear
sSG8sl 106 | 78 | TWD 31 BO3 6.7 Freespan Wear
S5G88| 106 78 |TWD 32 B0O3 7.03 Freespan Wear
SGB88| 106 78 |TWD 36 B03 7.39 Freespan Wear
SGs8y 106 78 | TWD 36 B03 7.63 Freespan Wear
SG88) 106 78 {TWD 39 BO3 7.99 Freespan Wear
SG88| 106 78 |TWD 2N BO3 8.38 Freespan Wear
SG8s] 106 78 |TWD 43 B03 8.73 Freespan Wear
SG88| 106 78 | TWD 46 B0O3 9.06 Freespan Wear
SG88| 106 78 | TWD 47 BO3 9.33 Freespan Wear
SG88} 106 78 | TWD 49 B0O3 9.75 Freespan Wear
SG88) 106 78 | TWD 55 B0O3 | 10.05 Freespan Wear
SG88| 106 78 | TWD 57 Bo3 | 10.41 Freespan Wear
SG88| 106 78 | TWD 57 BO3 | 10.74 Freespan Wear
SG88| 106 78 |TWD 60 BO3 | 11.04 Freespan Wear
SG88| 106 78 |[TWD 65 BO3 | 11.37 Freespan Wear
SG8s| 106 78 | TWD 66 B03 11.78 Freespan Wear
SG88| 106 78 | TWD 68 BO3 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 BO3 | 13.01 Freespan Wear
SG88; 106 78 | TWD 77 B0O3 13.3 Freespan Wear
SG88| 106 78 |TWD| 78 BO3 | 13.63 Freespan Wear
SG88| 106 78 |TWD 81 BO3 | 13.87 Freespan Wear
8G88| 106 78 | TWD 82 B03 14.14 Freespan Wear
SG88| 106 78 | TWD 82 B0O3 14.53 Freespan Wear
SG88| 106 78 | TWD 89 BO3 | 14.83 Freespan Wear
SG88| 106 78 | TWD 90 B03 | 15.16 Freespan Wear
5G88| 106 78 | TWD 89 BO3 15.19 Freespan Wear
SG88| 106 78 {TWD 89 B03 15.22 Freespan Wear
SG88| 106 78 | TWD 920 BO3 | 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

SGsg| 106 78 |TWD 91 B0O3 | 15.31 Freespan Wear
SG88| 106 78 |TWD 93 B0O3 | 15.34 Freespan Wear
SG88| 106 78 |TWD 94 B0O3 15.37 Freespan Wear
SG88| 106 78 [TWD 93 BO3 15.4 Freespan Wear
5G88| 106 78 |TWD 93 BO3 | 1543 Freespan Wear
SG88| 106 78 | TWD 93 BO3 | 15.46 Freespan Wear
SG88| 106 78 | TWD 94 BO3 15.49 Freespan Wear
SG88| 106 78 | TWD 94 Bo3 | 1552 Freespan Wear
SG8gt 106 78 |TWD 93 B0O3 | 15.55 Freespan Wear
5G88| 106 78 | TWD a3 BO3 15.58 - Freespan Wear
SG88| 106 78 |TWD 83 B0O3 15.61 Freespan Wear
SG88| 106 78 | TWD 92 BO3 | 15.64 Freespan Wear
SG88| 106 78 | TWD 96 B0O3 15.67 Freespan Wear
SG88| 106 78 | TWD 95 BO3 15.7 Freespan Wear
SG88| 106 78 |TWD 97 B03 | 15.73 Freespan Wear
SG88| 106 78 [ TWD 94 BO3 15.76 Freespan Wear
SG88| 106 78 | TWD 92 BO3 | 15.79 Freespan Wear
SG88| 106 78 {TWD 92 Bo3 | 15.82 Freespan Wear
SG8g| 106 78 |TWD 91 BO3 | 15.85 Freespan Wear
SG88| 106 78 |TWD 91 BO3 | 15.88 Freespan Wear
SGgg| 106 78 | TWD 90 BO3 | 15.91 Freespan Wear
SG8s| 106 78 {TWD 88 B03 | 15.94 Freespan Wear
SG88| 106 78 |TWD 87 BO3 15.97 Freespan Wear
SG88j 106 78 | TWD 87 BO3 16 Freespan Wear
8G88| 106 78 | TWD 85 B03 16.03 Freespan Wear
SG88| 106 78 | TWD 86 BO3 | 16.06 Freespan Wear
5G88| 106 78 | TWD 85 BO3 | 16.09 Freespan Wear
SG88| 106 78 | TWD 87 Bo3 | 16.12 Freespan Wear
SGsgp 106 78 {TWD 86 B0O3 | 16.15 Freespan Wear
S5G88| 106 78 | TWD 85 B03 16.17 Freespan Wear
SG88| 106 78 |TWD| 85 B0O3 | 16.21 Freespan Wear
SG88| 106 78 |TWD 83 BO3 | 16.23 Freespan Wear
SG88| 106 78 | TWD 83 BO3 | 16.26 Freespan Wear
SG88| 106 78 | TWD 83 B0O3 16.3 Freespan Wear
SG88| 106 78 |TWD 86 B0O3 | 16.33 Freespan Wear
SG88| 106 78 [TWD 86 BO3 | 16.36 Freespan Wear
SG88| 106 78 | TWD 86 BO3 16.38 Freespan Wear
SG8g| 106 78 |TWD 85 B03 | 16.42 Freespan Wear
SG8g| 106 78 | TWD 87 B0O3 | 16.45 Freespan Wear
S5G88| 106 78 | TWD 86 BO3 16.48 Freespan Wear
5G88| 106 78 |TWD 87 BO3 16.5 Freespan Wear
SG88| 106 78 | TWD 89 B03 | 16.53 Freespan Wear
SG88| 106 78 | TWD 90 B03 | 16.56 Freespan Wear
5G88| 106 78 |TWD 90 B03 16.6 Freespan Wear




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

SG  Row Col Ind %TW Elev  Inch1 Category

SG88| 106 78 | TWD 89 B03 | 16.62 Freespan Wear
SG88| 106 78 |TWD 88 B0O3 16.65 Freespan Wear
SG88| 106 78 |TWD 88 B03 16.65 Freespan Wear
SG88| 106 78 |TWD 89 B0O3 | 16.68 Freespan Wear
5G88] 106 78 | TWD 89 BO3 | 16.72 Freespan Wear
SG8s| 106 78 | TWD 90 B03 | 16.74 Freespan Wear
SG88| 106 78 |TWD 91 BO3 16.77 Freespan Wear
SG88| 106 78 | TWD 91 B0O3 16.8 Freespan Wear
SG88| 106 78 | TWD 90 BO3 | 16.83 Freespan Wear
sG88| 106 78 | TWD 94 BO3 16.86 Freespan Wear
SG88| 106 78 |TWD 94 B0O3 16.89 Freespan Wear
SG88| 106 78 | TWD 92 B03 16.92 Freespan Wear
SG88| 106 78 | TWD 84 B03 16.95 Freespan Wear
SG88| 106 78 |TWD 96 BO3 16.98 Freespan Wear
SG88) 106 78 [TWD| 100 BO3 17.01 Freespan Wear
SGegl 106 78 {TWD| 100 B03 | 17.04 Freespan Wear
SGsg| 106 78 |TWD| 100 BO3 | 17.07 Freespan Wear
SG88) 106 78 |TWD| 100 BO3 171 Freespan Wear
sGeg; 106 78 {TWD{ 100 B03 17.13 Freespan Wear
SG88| 106 78 | TWD( 100 B03 | 17.16 Freespan Wear
SG88| 106 78 |TWD 100 BO3 17.2 Freespan Wear
SG88| 106 78 |TWD| 100 BO3 | 17.23 Freespan Wear
SG88| 106 78 {TWD| 100 B03 | 17.25 Freespan Wear
SG88| 106 78 |TWD| 100 BO3 | 17.29 Freespan Wear
SG88f 106 78 |TWDJ] 100 BO3 17.31 Freespan Wear
SG88| 106 78 |TWD| 100 B0O3 17.34 Freespan Wear
5G88| 106 78 |TWD| 100 BO3 17.37 Freespan Wear
SG88|( 106 78 |TWD| 100 B03 17.4 Freespan Wear
SG88| 106 78 |TWD{ 100 BO3 17.43 Freespan Wear
8Gs88| 106 78 | TWD 97 B03 17.46 Freespan Wear
SG88| 106 78 | TWD 93 B03 | 17.49 Freespan Wear
SGsg| 106 78 | TWD 95 B0O3 | 17.52 Freespan Wear
SG88| 106 78 | TWD 92 BO3 | 17.55 Freespan Wear
SG88| 106 78 |TWD 93 B0O3 | 17.58 Freespan Wear
SG88| 106 78 |TWD 94 B0O3 17.61 Freespan Wear
SG88| 106 78 |TWD 94 BO3 | 17.64 Freespan Wear
5G88| 106 78 |TWD 95 BO3 | 17.67 Freespan Wear
SG88} 106 78 {TWD 94 B03 17.7 Freespan Wear
5G88| 106 78 |TWD 92 B03 | 17.73 Freespan Wear
SG88! 106 78 | TWD 91 B0O3 17.76 Freespan Wear
SG88| 106 78 | TWD 91 BO3 | 17.79 Freespan Wear
SG88| 106 78 |TWD 89 B0O3 17.82 Freespan Wear
SG8s| 106 78 | TWD 91 BO3 17.85 Freespan Wear
SG88{ 106 78 | TWD N B03 | 17.88 Freespan Wear




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

SG  Row Col Ind %TW Elev  Inchi Category

SGB8| 106 78 | TWD 89 BO3 | 17.91 Freespan Wear
SG88| 106 78 | TWD 84 BO3 | 17.94 Freespan Wear
SG88| 106 78 | TWD 85 B03 17.97 Freespan Wear
5G88 106 78 |TWD 85 B03 18 Freespan Wear
SG8s| 106 78 | TWD 87 B03 18.03 Freespan Wear
5G88| 106 78 |TWD 85 BO3 | 18.06 Freespan Wear
SG88J 106 78 |TWD 83 B03 | 18.09 Freespan Wear
SG88| 106 78 | TWD 83 B03 18.12 Freespan Wear
5G88| 106 78 |TWD 82 BO3 | 18.15 Freespan Wear
SG88| 106 78 |TWD 81 B0O3 | 18.18 Freespan Wear
SG88| 106 78 | TWD 82 B03 18.21 Freespan Wear
8G8g| 106 78 | TWD 82 B0O3 18.24 Freespan Wear
SG88| 106 78 |TWD 84 B03 | 18.27 Freespan Wear
SG88| 106 78 | TWD 85 B03 18.3 Freespan Wear
SG8g| 106 78 | TWD 84 B0O3 18.33 Freespan Wear
SG88t 106 78 | TWD 84 B03 18.36 Freespan Wear
8G88| . 106 78 |TWD 85 B03 18.39 Freespan Wear
SG88| 106 78 [ TWD 86 BO3 18.42 Freespan Wear
SG83| 106 78 | TWD 88 B0O3 18.45 Freespan Wear
SGss| 106 78 | TWD 89 B0O3 | 18.48 Freespan Wear
SG88| 106 78 | TWD 90 BO3 | 18.51 Freespan Wear
SG8s| 106 78 | TWD 91 B0O3 18.54 Freespan Wear
SG88| 106 78 {TWD 89 B0O3 | 18.57 Freespan Wear
SG88| 106 78 |TWD 90 B03 18.6 Freespan Wear
SG88| 106 78 | TWD 89 B0O3 18.63 Freespan Wear
SGgs| 106 78 | TWD 89 BO3 | 1B.66 Freespan Wear
SG8B| 106 78 |TWD 87 B03 | 18.69 Freespan Wear
SG88| 106 78 | TWD 88 B03 | 18.72 Freespan Wear
SG88| 106 78 | TWD 87 BO3 18.75 Freespan Wear
SGss| 106 78 | TWD 87 Bo3 | 18.78 Freespan Wear
SG88| 106 78 |TWD| 88 B0O3 | 18.81 Freespan Wear
SG88| 106 78 | TWD 89 B03 | 18.84 Freespan Wear
SG8s| 106 78 | TWD 88 BO3 18.87 Freespan Wear
SG8g| 106 78 |TWD 88 B03 18.9 Freespan Wear
SG88| 106 78 |TWD 87 B03 18.93 Freespan Wear
SG8gl 106 78 |TWD 85 B03 | 18.96 Freespan Wear
SG88| 106 78 |TWD 86 B03 | 18.99 Freespan Wear
SG88| 106 78 |TWD 86 BO3 | 19.02 Freespan Wear
SG88; 106 78 | TWD 88 BO3 19.05 Freespan Wear
SG88| 106 78 | TWD 85 BO3 19.08 Freespan Wear
SG88| 106 78 |TWD 85 B03 | 19.08 Freespan Wear
SG8s| 106 78 | TWD 85 BO3 | 19.11 Freespan Wear
SG88| 106 78 | TWD 83 B03 | 19.14 Freespan Wear
5G88| 106 78 | TWD 85 B0O3 19.17 Freespan Wear




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

SG Row Col Ind %TW Elev  Inchi Category

SG88y 106 78 | TWD 85 B0O3 [ 19.23 Freespan Wear
SG88| 106 78 | TWD 80 BO3 | 19.59 Freespan Wear
SG88| 106 78 | TWD 80 BO3 19.8 Freespan Wear
SG838| 106 78 | TWD 78 B03 | 20.19 Freespan Wear
SG88| 106 78 | TWD 76 BO3 204 Freespan Wear
SG88| 106 78 | TWD 72 B0O3 | 20.88 Freespan Wear
SG88| 106 78 | TWD 70 B0O3 | 21.21 Freespan Wear
5G88| 106 78 | TWD 69 BO3 | 21.56 Freespan Wear
SGgs| 106 78 |TWD 68 B0O3 | 21.68 Freespan Wear
SG88| 106 78 | TWD 67 B03 | 22.07 Freespan Wear
SG88t 106 78 |TWD 64 B0O3 | 22.46 Freespan Wear
SG88| 106 78 |TWD 62 B0O3 | 22.79 Freespan Wear
SG88| 106 78 | TWD 60 BO3 | 23.36 Freespan Wear
SG8g| 106 78 | TWD 59 BO3 23.66 Freespan Wear
SG88| 106 78 | TWD 56 B03 23.9 Freespan Wear
SG88| 106 78 {TWD 55 BO3 | 24.32 Freespan Wear
SG88| 106 78 | TWD 50 B03 24.68 Freespan Wear
SG88f 106 78 | TWD 50 BO3 | 24.92 Freespan Wear
SG88| 106 78 |TWD 48 B03 | 25.28 Freespan Wear
SG88| 106 78 |TWD 45 BO3 | 25.76 Freespan Wear
SG88| 106 78 |TWD 41 B0O3 | 26.24 Freespan Wear
SG88| 106 78 |TWD| 39 B03 26.6 Freespan Wear
SG88| 106 78 |TWD 37 B03 | 26.87 Freespan Wear
SGB8| 106 78 |TWD 34 BO3 | 27.22 Freespan Wear
SG88| 106 78 | TWD| 31 BO3 | 27.56 Freespan Wear
SG88| 106 78 {TWD 29 B03 | 27.85 Freespan Wear
SGsg| 106 78 | TWD 26 Bo3 | 28.18 Freespan Wear
SG88| 106 78 {TWD 25 B0O3 | 28.42 Freespan Wear
SG88) 106 78 [ TWD 23 B03 | 28.66 Freespan Wear
SG88| 106 78 |TWD 21 BO3 | 28.99 Freespan Wear
SG88| 106 78 | TWD 19 B03 | 29.29 Freespan Wear
SG88F 106 78 |TWD 17 B03 | 29.59 Freespan Wear
SG88| 106 78 |TWD 15 BO3 | 29.92 Freespan Wear
SG8s| 106 78 |TWD 0 B03 | 29.98 Freespan Wear




Document

File Name

File Type

Size

SG88R107C77 FreespanSize.pdf

Adobe Acrobat Document

213 KB




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

SG Row Col Ind %TW Elev  Inch1  Category

SG88| 107 77 | TWD 0 Bo2 8.12 Freespan Wear
SG88| 107 77 | TWD 16 Bo2 8.58 Freespan Wear
SG88| 107 77 | TWD 13 B02 8.92 Freespan Wear
SG8g| 107 77 | TWD 21 B02 9.17 Freespan Wear
SG88| 107 77 {TWD 21 B0O2 9.35 Freespan Wear
SG88| 107 77 | TWD 23 B02 9.5 Freespan Wear
SG88| 107 77 {TWD 23 Bo2 9.74 Freespan Wear
SG8g| 107 77 |TWD 23 BO2 9.86 Freespan Wear
SGss| 107 77 |TWD 26 B02 | 10.09 Freespan Wear
S5G88| 107 77 {TWD 26 B02 10.31 Freespan Wear
sSG8g| 107 77 | TWD 27 B02 10.54 Freespan Wear
SG88| 107 77 |TWD 28 B0O2 | 10.82 Freespan Wear
SGss| 107 77 | TWD 30 B02 11 Freespan Wear
SG88| 107 77 | TWD 31 B02 11.18 Freespan Wear
5G88| 107 77 | TWD 32 B02 11.47 Freespan Wear
SG8g| 107 77 |TWD 33 BO2 | 11.71 Freespan Wear
SG88} 107 77 |TWD 34 B02 11.92 Freespan Wear
SG88| 107 77 |TwWD 36 B0O2 12.19 Freespan Wear
SG88| 107 77 |TWD| 37 B02 12.4 Freespan Wear
SG88| 107 77 | TWD 38 B0O2 12.61 Freespan Wear
SG88| 107 77 |TWD 39 B02 12.85 Freespan Wear
SG88| 107 77 |TWD 41 B0O2 13.12 Freespan Wear
SG8g| 107 77 | TWD 42 BO2 13.33 Freespan Wear
SG88 107 77 | TWD 44 Bo2 | 13.57 Freespan Wear
SG88| 107 77 | TWD 43 Bo2 | 18.75 Freespan Wear
sSGsg| 107 77 | TWD 45 B02 | 14.01 Freespan Wear
SG88| 107 77 |TWD| 48 B02 | 14.46 Freespan Wear
SG8g| 107 77 | TWD 49 B02 14.64 Freespan Wear
SG88j 107 77 | TWD 49 BO2 14.88 Freespan Wear
SG8s| 107 77 | TWD 51 B02 | 15.15 Freespan Wear
SG88| 107 77 |TWD 52 BO2 15.33 Freespan Wear
SG88| 107 77 | TWD 53 B02 15.63 Freespan Wear
SG88| 107 77 |TWD 55 ‘BO2 15.84 Freespan Wear
SG8g| 107 77 |TWD 56 Bo2 | 16.04 Freespan Wear
SG88) 107 77 | TWD 56 B02 | 16.26 Freespan Wear
5G88| 107 77 |TWD 56 B02 | 16.47 Freespan Wear
sSG8es| 107 77 | TWD 58 B0o2 16.68 Freespan Wear
SGgs| 107 77 |TWD 61 B02 | 16.98 Freespan Wear
SG88| 107 77 |TWD| 61 B02 | 17.15 Freespan Wear
SGsg| 107 77 | TWD 60 B02 | 17.43 Freespan Wear
SG88|( 107 77 1TWD 63 Bo2 | 17.75 Freespan Wear
SG88) 107 77 |TWD 65 B0O2 17.9 Freespan Wear
sGeg| 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  Inchi Category

SGsg| 107 77 | TWD 69 Bo2 | 18.77 Freespan Wear
SG8g| 107 77 |TWD 67 Bo2 | 19.04 Freespan Wear
SG8s| 107 77 {TWD 69 B0O2 19.25 Freespan Wear
SGes| 107 77 | TWD 71 BoO2 | 19.55 Freespan Wear
SG8s| 107 77 | TWD 73 B02 19.79 Freespan Wear
SG88( 107 77 |TWD 74 B02 | 20.03 Freespan Wear
SG8s| 107 77 | TWD 73 B0O2 20.3 Freespan Wear
SGgs| 107 77 {TWD 76 B02 | 20.45 Freespan Wear
sSG8es| 107 77 | TWD 73 B02 | 20.69 Freespan Wear
SG88| 107 | .77 |TWD 75 B02 | 20.96 Freespan Wear
5G88| 107 77 |TWD 76 B02 21.2 Freespan Wear
SGsg| 107 77 |TWD 77 Bo2 | 21.44 Freespan Wear
SG88| 107 77 |TWD 78 B02 | 21.74 Freespan Wear
sG88| 107 77 | TWD 77 B02 21.92 Freespan Wear
SG88| 107 77 |TWD 79 B02 § 22.19 Freespan Wear
SG8s| 107 77 | TWD 78 Bo2 | 22.34 Freespan Wear
SG88| 107 77 | TWD 79 B02 22.37 Freespan Wear
SG8sy 107 77 | TWD 77 B02 22.4 Freespan Wear
SG88| 107 77 |TWD 79 B02 | 22.43 Freespan Wear
SG8s| 107 77 | TWD 79 B02 | 22.46 Freespan Wear
SGas| 107 77 | TWD 79 B02 | 22.49 Freespan Wear
SG8g| 107 77 | TWD 81 Bo2 | 22.52 Freespan Wear
SG88) 107 77 | TWD 79 B02 { 2265 Freespan Wear
5G88| 107 77 |TWD 80 Bo2 | 22.58 Freespan Wear
SG8g| 107 77 |TWD 78 B02 | 22.61 Freespan Wear
SGas| 107 77 | TWD 79 B02 | 22.64 Freespan Wear
SG8g| 107 77 |TWD 77 B02 | 22.67 Freespan Wear
SG88| 107 77 | TWD 79 BO2 22.7 Freespan Wear
SG8s8| 107 77 | TWD 80 B02 | 22.73 Freespan Wear
SGses| 107 77 | TWD 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
SG8ssl 107 77 | TWD 79 B02 | 22.85 Freespan Wear
SG88y 107 77 {TWD 81 B02 | 22.88 Freespan Wear
sGs8| 107 77 |TWD 79 B02 | 22.91 Freespan Wear
SG88| 107 77 |TWD 79 B02 | 22.94 Freespan Wear
SG88| 107 77 |TWD 80 BO2 | 22.97 Freespan Wear
SG8g| 107 77 |TWD 79 B02 23 Freespan Wear
SG88| 107 77 | TWD 81 B02 | 23.03 Freespan Wear
sSGas! 107 77 | TWD 80 B02 | 23.06 Freespan Wear
SG88} 107 77 | TWD 79 BO2 23.09 Freespan Wear
SG8g| 107 77 | TWD 78 B02 | 23.12 Freespan Wear
SG88| 107 77 | TWD 76 B02 | 23.15 Freespan Wear
sG88| 107 77 {TWD 78 23.18 Freespan Wear

BO2




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

SG Row Col Ind %TW  Elev Inch1  Category

5G88} 107 77 | TWD 80 Bo2 | 23.21 Freespan Wear
SG88| 107 77 | TWD 80 Bo2 | 23.24 Freespan Wear
SG88| 107 77 | TWD 78 B02 | 23.27 Freespan Wear
SGes| 107 77 |TWD 77 B02 23.3 Freespan Wear
SGss| 107 77 | TWD 78 BO2 | 23.33 Freespan Wear
SGss| 107 77 |TWD 80 B02 | 23.36 Freespan Wear
SG8sy 107 77 {TWD 80 B02 | 23.39 Freespan Wear
sG8s| 107 77 | TWD 80 BOo2 | 23.42 Freespan Wear
sSGss| 107 77 | TWD 80 B02 | 23.45 Freespan Wear
SGag} 107 77 | TWD 81 B02 | 23.48 Freespan Wear
SG88| 107 77 | TWD 81 B02 | 23.51 Freespan Wear
5G88| 107 77 | TWD 82 B02 | 23.54 Freespan Wear
SG8g| 107 77 | TWD 81 B02 | 23.57 Freespan Wear
SG88| 107 77 | TWD 81 Bo2 236 Freespan Wear
sSG8s| 107 77 {TWD 81 B02 | 23.63 Freespan Wear
SG8s| 107 77 | TWD 81 B02 | 23.66 Freespan Wear
5G88| 107 77 | TWD 80 B02 | 23.69 Freespan Wear
SG8s| 107 77 |TWD 82 B02 | 23.72 Freespan Wear
5G88y 107 77 | TWD 81 Bo2 | 23.75 Freespan Wear
5G8g| 107 77 | TWD 80 B02 | 23.78 Freespan Wear
SG8s| 107 77 | TWD 78 B02 | 23.81 Freespan Wear
sG88) 107 77 | TWD 78 Bo2 | 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
SG8g| 107 77 JTWD 77 B02 | 23.99 Freespan Wear
SG88| 107 77 |TWD 77 B02 | 24.02 Freespan Wear
5G88| 107 77 |TWD 77 B02 | 24.05 Freespan Wear
SG8g| 107 77 |TWD 79 B02 | 24.08 Freespan Wear
SG8g| 107 77 |\ TWD 78 B02 | 24.11 Freespan Wear
sGes| 107 77 | TWD 78 B02 | 24.14 Freespan Wear
SG8st 107 77 |TWD 79 B02 | 24.17 Freespan Wear
SG8ss| 107 77 |TWD 78 B02 24.2 Freespan Wear
SG88| 107 77 | TWD 80 B02 | 24.23 Freespan Wear
sG8s| 107 77 | TWD 81 B02 | 24.26 Freespan Wear
SG8s| 107 77 | TWD 81 B02 | 24.29 Freespan Wear
SG8s| 107 77 | TWD 81 Bo2 | 24.32 Freespan Wear
sSG8s| 107 77 | TWD 81 B02 | 24.35 Freespan Wear
sG8esl 107 77 |TWD 81 B02 | 24.38 Freespan Wear
S5G88| 107 77 |TWD 82 B02 | 24.41 Freespan Wear
sSG88| 107 77 | TWD 79 B02 | 24.44 Freespan Wear
SG88| 107 77 |TWD 76 B02 | 24.47 Freespan Wear
SGss| 107 77 {TWD 79 BO2 24,5 Freespan Wear




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

SG Row Col Ind %TW Elev  Inchi  Category

SG88| 107 77 | TWD 80 B02 | 24.52 Freespan Wear
S5G88| 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 | TWD 79 B02 | 24.65 Freespan Wear
SG88| 107 77 | TWD 80 B02 | 24.68 Freespan Wear
SGss| 107 77 | TWD 77 Bo2 | 24.71 . Freespan Wear
SG88| 107 77 | TWD 80 B02 | 24.74 Freespan Wear
SG8s| 107 77 | TWD 79 Bo2 | 24,77 Freespan Wear
SG88| 107 77 | TWD 77 B02 | 24.79 Freespan Wear
SG8s| 107 77 |TWD 79 B02 | 24.82 Freespan Wear
SG88| 107 77 | TWD 80 B02 | 24.85 Freespan Wear
SG88| 107 77 | TWD 79 B0o2 | 24.88 ~ Freespan Wear
SG8g| 107 77 | TWD 76 BO2 | 24.92 Freespan Wear
SG88| 107 77 | TWD 79 B02 | 24.95 Freespan Wear
SG88| 107 77 | TWD 77 Bo2 | 24.97 Freespan Wear
SG88| 107 77 |TWD| 77 B02 | 25.01 Freespan Wear
sG8s) 107 77 |TWD 79 B02 | 25.03 Freespan Wear
SGss| 107 77 | TWD 78 B02 | 25.06 Freespan Wear
sSG88| 107 77 | TWD 78 B02 | 25.09 Freespan Wear
SG88| 107 77 |TWD 78 Bo2 | 25.13 Freespan Wear
SG8s| 107 77 |TWD 77 Bo2 | 25.16 Freespan Wear
SG8s| 107 77 |TWD| 77 Bo2 | 25.19 Freespan Wear
SG8s| 107 77 |TWD| 79 Bo2 | 25.22 Freespan Wear
sSG8g| 107 77 | TWD 78 B02 | 25.25 Freespan Wear
SGss| 107 77 | TWD 79 B02 | 25.28 Freespan Wear
SG8s| 107 77 |TWD 75 B02 | 25.31 Freespan Wear
5G88| 107 77 | TWD 77 B02 | 25.33 Freespan Wear
SG88| 107 77 |TWD 76 Bo2 | 25.37 Freespan Wear
SGss| 107 77 |TWD| 75 B02 | 25.39 Freespan Wear
8Gs8s| 107 77 | TWD 75 B02 | 2543 Freespan Wear
SG8g| 107 77 | TWD 76 B0O2 | 2546 Freespan Wear
SG8s| 107 77 |TWD 75 B02 | 25.49 Freespan Wear
SG8s| 107 77 |TWD| 77 B02 | 25.52 Freespan Wear
SG8s| 107 77 |TWD 78 B02 | 25.55 Freespan Wear
8G88| 107 77 |TWD 76 B02 25.58 Freespan Wear
SG8g| 107 77 |TWD| 78 B02 25.6 Freespan Wear
SG8s| 107 77 |TWD| 77 B02 | 25.63 Freespan Wear
SGss| 107 77 | TWD 77 B02 25.67 Freespan Wear
SG88| 107 77 | TWD 76 B02 25.7 Freespan Wear
SG8g| 107 77 | TWD 76 BO2 | 25.73 Freespan Wear
SG8g| 107 77 | TWD 76 BO2 | 25.75 Freespan Wear
SGsg| 107 77 |TWD 77 B02 | 25.79 Freespan Wear
SGsg| 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

SG8s8| 107 77 |TWD 77 B02 | 25.84 Freespan Wear
SG88| 107 77 | TWD 74 B02 | 25.87 Freespan Wear
SG88| 107 77 | TWD 77 B0o2 | 25.91 Freespan Wear
5G88) 107 77 |TWD 77 B02 | 25.94 Freespan Wear
SG8s| 107 77 |TWD 76 B02 | 25.97 Freespan Wear
SG8s| 107 77 | TWD 76 B02 26 Freespan Wear
SG88| 107 77 |TWD 75 B02 | 26.03 Freespan Wear .
SG88| 107 77 | TWD 76 B02 26.06 Freespan Wear
SG88} 107 77 | TWD 76 BO2 | 26.09 Freespan Wear
SG88| 107 77 | TWD 76 BO2 | 26.12 Freespan Wear
SG88| 107 77 | TWD 77 B02 | 26.15 Freespan Wear
SGss| 107 77 | TWD 77 B0O2 | 26.18 Freespan Wear
SG88| 107 77 | TWD 75 BO2 | 26.21 Freespan Wear
SG88! 107 77 | TWD 76 B02 | 26.24 Freespan Wear
SG8s| 107 77 |TWD 75 B02 26.27 Freespan Wear
SG881 107 77 |TWD 76 B0O2 26.3 Freespan Wear
SG8s| 107 77 | TWD 75 B02 | 26.33 Freespan Wear
SG8s8| 107 77 |TWD 75 B02 | 26.36 Freespan Wear
SG88|( 107 77 | TWD 73 B02 | 26.57 Freespan Wear -
SG88| 107 77 | TWD 74 BOZ2 | 26.78 Freespan Wear
5G88| 107 77 |TWD 72 B02 271 Freespan Wear
SG88y 107 77 | TWD 69 B02 27.24 Freespan Wear
SGeg| 107 77 | TWD 69 B02 | 27.48 Freespan Wear
SG8s| 107 77 | TWD 71 B02 | 27.53 Freespan Wear
sGss| 107 77 | TWD 69 B02 27.83 Freespan Wear
SG8sy 107 77 |TWD 68 BO2 28.1 Freespan Wear
SG8s| 107 77 | TWD 67 B02 | 28.34 Freespan Wear
SG88| 107 77 |TWD 65 BO2 28.6 Freespan Wear
SG8s| 107 77 {TWD 62 BO2 | 28.84 Freespan Wear
SG88| 107 77 |TWD 62 B02 | 29.04 Freespan Wear
SGss| 107 77 | TWD 62 B0O2 29.7 Freespan Wear
SG88| 107 77 | TWD 60 B0O2 | 30.09 Freespan Wear
SG8s| 107 77 | TWD 60 B02 30.51 Freespan Wear
sSG88| 107 77 | TWD 59 Bo2 | 30.93 Freespan Wear
SG88| 107 77 | TWD 58 BO2 | 31.38 Freespan Wear
SG88| 107 77 | TWD 56 Bo2 | 31.83 Freespan Wear
SGss| 107 77 | TWD 59 B02 | 32.36 Freespan Wear
SG88| 107 77 | TWD 54 B02 | 32.87 Freespan Wear
SG88| 107 77 |TWD 54 B02 | 33.29 Freespan Wear
SG88| 107 77 | TWD 54 B02 | 33.68 Freespan Wear
SG88| 107 77 |TWD| - 51 BO2 | 34.17 Freespan Wear
SG88| 107 77 | TWD 50 B02 34.43 Freespan Wear
SG88| 107 77 | TWD 48 BO2 | 34.79 Freespan Wear
SGss| 107 77 | TWD 46 BO2 | 35.21 Freespan Wear




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

SG Row Col Ind %TW Elev  Incht Category

SG88| 107 77 }TWD 45 B02 | 35.57 Freespan Wear
SG88y 107 77 | TWD 44 B02 | 36.05 Freespan Wear
SG88| 107 77 | TWD 43 B02 | 36.47 Freespan Wear
SG88| 107 77 |TWD 40 B0z | 36.89 Freespan Wear
SGss| 107 77 | TWD 38 Bo2 | 37.24 Freespan Wear
SG88|( 107 77 |TWD 34 Bo2 | 37.87 Freespan Wear
SG88| 107 77 {TWD 34 B02 38.29 Freespan Wear
5G88| 107 77 | TWD 32 B02 38.68 Freespan Wear
SG881 107 77 |TWD] 32 B02 §| 38B.98 Freespan Wear
SG8g| 107 77 |TWD 29 Bo2 | 39.28 Freespan Wear
SGsg| 107 77 |TWD 28 B02 39.61 Freespan Wear
SG88| 107 77 | TWD 26 BO2 | 39.97 Freespan Wear
sSG88| 107 77 | TWD 24 B02 | 40.28 Freespan Wear
5G88| 107 77 |TWD 23 Bo2 40.7 Freespan Wear
sGs8y 107 77 |TWD 23 BO2 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 Bo2 | 41.72 Freespan Wear
SG8g| 107 77 |TWD 17 B02 | 42.09 Freespan Wear
sSG88y 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)

" Row

SG Col Ind %TW Elev  Inchl Category

SG8s| 108 76 | TWD 0 O7H 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
sSG88| 108 76 |TWD 41 o7H 0.57 TSP Wear
SG88| 108 76 | TwWD 45 07H 0.54 TSP Wear
SG88{ 108 76 | TWD 50 o7H 0.51 TSP Wear
SG88| 108 76 | TWD 53 07H 0.48 TSP Wear
SG88| 108 76 | TWD 55 07H 0.45 TSP Wear
8G88| 108 76 | TWD 55 07H 0.42 TSP Wear
SGes| 108 76 | TWD 55 07H 0.39 TSP Wear
SG88| 108 76 | TWD 54 07H 0.36 TSP Wear
SG88| 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
S5G88| 108 76 | TWD 49 O7H 0.21 TSP Wear
SG88| 108 76 | TWD 49 07H 0.18 TSP Wear
SGB8s| 108 76 | TWD 49 07H | 0.15 TSP Wear
SG88| 108 76 | TWD 49 07H 0.12 TSP Wear
SG8s8| 108 76 | TWD 47 o7H 0.09 TSP Wear
SG88| 108 76 | TWD 48 07H 0.06 TSP Wear
SG8s| 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 48 07H -0.09 TSP Wear
S5G88| 108 76 | TWD 45 0o7H -0.12 TSP Wear
5G88] 108 76 | TWD 45 07H -0.12 TSP Wear
SG88| 108 76 | TWD 40 O7H -0.15 TSP Wear
8G8g| 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
SG8s| 108 76 | TWD 39 07H -0.3 TSP Wear
SGgs| 108 76 | TWD 37 07H -0.33 TSP Wear
SG88Y 108 76 | TWD 37 07H -0.36 TSP Wear
5G88| 108 76 | TWD 38 07H -0.39 TSP Wear
SG88| 108 76 [TWD 42 07H -0.42 TSP Wear
SG8s8| 108 76 | TWD 47 O7H -0.45 TSP Wear
SG8g| 108 76 | TWD 50 07H -0.48 TSP Wear
sG8s| 108 76 |TWD 55 07H -0.51 TSP Wear




4

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

SG Row Col Ind %TW Elev  Inchi Category

SG8gg| 108 76 | TWD 59 07H | -0.54 TSP Wear
SG8ss8| 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
SG8g| 108 76 | TWD 69 07H | -0.66 TSP Wear
SG88( 108 76 | TWD 67 o7H | -0.69 TSP Wear
SG88t 108 76 |TWD 67 07H | -0.72 TSP Wear
S5G88| 108 76 {TWD| 63 o7H | -0.75 TSP Wear
SGsg| 108 76 | TWD 58 07H | -0.78 TSP Wear
SGsg| 108 76 [TWD| 49 07H | -0.81 TSP Wear
SG8gy 108 76 | TWD 28 07H -0.83 TSP Wear
SGss| 108 76 | TWD 17 07H | -0.86 TSP Wear
SGeg| 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

SGeg| 108 78 |TWD 0 07H 0.63 TSP Wear
SGssg| 108 78 | TWD 7 07H 0.61 TSP Wear
SG88| 108 78 |TWD 13 07H 0.58 TSP Wear
SG8s| 108 78 [TWD 19 07H 0.55 TSP Wear
SG8gl 108 78 |TWD 22 07H 0.52 TSP Wear
5Gag| 108 78 | TWD 26 07H 0.49 TSP Wear
SG8gj 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
SG8s| 108 78 1 TWD 40 07H 0.37 TSP Wear
SG8s| 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
SGss| 108 78 |TWD 42 07H 0.25 TSP Wear
SGag| 108 78 {TWD 42 07H 0.22 TSP Wear
5G88| 108 78 |TWD 43 07H 0.19 TSP Wear
SG8s| 108 78 |TWD 44 07H 0.16 TSP Wear
SG88| 108 78 | TWD 45 07H 0.13 TSP Wear
SG8g| 108 78 | TWD 45 07H 0.1 TSP Wear
SG8g| 108 78 | TWD 46 07H 0.07 TSP Wear
SG88| 108 78 |TWD 46 07H 0.04 TSP Wear
8G8s| 108 78 | TWD 48 07H 0.01 TSP Wear
SGgs) 108 78 | TWD 48 07H -0.02 TSP Wear
SGss{ 108 78 | TWD 49 07H -0.05 TSP Wear
SGsg| 108 78 | TWD 50 O7H -0.08 TSP Wear
SGgs| 108 78 |TWD 50 07H -0.11 TSP Wear
SG8g| 108 78 | TWD 52 07H -0.14 TSP Wear
SGeg| 108 78 | TWD 52 07H -0.17 TSP Wear
SG88| 108 78 | TWD 53 07H -0.2 TSP Wear
5Ggs| 108 78 |TWD 54 07H -0.23 TSP Wear
SGag| 108 78 | TWD 55 07H -0.26 TSP Wear
SG8g| 108 78 |TWD 56 07H -0.29 TSP Wear
SG88| 108 78 | TWD 57 07H -0.32 TSP Wear
SGag| 108 78 | TWD 58 07H -0.35 TSP Wear
SG88f 108 78 | TWD 59 07H -0.38 TSP Wear
5Gss| 108 78 | TWD 59 07H -0.41 TSP Wear
SG88| 108 78 | TWD 59 07H -0.44 TSP Wear
SG8g| 108 78 {TWD 60 O7H -0.47 TSP Wear
SG88| 108 78 |TWD 62 07H -0.5 TSP Wear
SG88| 108 78 |TWD 63 07H -0.53 TSP Wear
SGs8y 108 78 {TWD 66 07H -0.56 TSP Wear
SG8s| 108 78 |TWD 67 07H -0.59 TSP Wear
SG88| 108 78 | TWD 67 07H -0.62 TSP Wear
SG8s| 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

SG8g| 108 78 | TWD 65 07H | -0.68 TSP Wear
S5G88| 108 78 |TWD 64 O7H -0.71 TSP Wear
SG8s| 108 78 |TWD 59 07H | -0.74 TSP Wear
SG83| 108 78 |TWD 55 07H | -0.77 TSP Wear
SGss| 108 78 |TWD 50 07H -0.8 TSP Wear
SGgg) 108 78 {TWD| 45 07H | -0.83 TSP Wear
SG88| 108 78 | TWD 39 o7H -0.86 TSP Wear
SGgs| 108 78 |TWD 29 07H | -0.89 TSP Wear
SG88| 108 78 {TWD 17 07H | -0.92 TSP Wear
SG88j 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)

5G ROW COL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG89 1 5 06C 0.29 11
5G89 1 19 06C 0.34 15
5G89 1 41 06C -0.57 14
SG89 1 65 05C -0.11 12
5G89 1 89 06C -0.64 8
5G89 1 119 04C 0.34 8
SG89 4 128 05C -0.69 7
5G89 26 36 03H -0.61 12
SG89 29 119 02C -0.65 7
5G89 66 20 03H -0.54 9
5G89 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
5G89 82 102 07H 0.79 12
SG89 83 79 07H -0.65 12
SG89 83 81 04H 0 10
5G89 84 86 05H 0 12
5G89 84 86 06H 0 10
SG89 84 86 07C 0 14 12
5G89 84 86 07H 0 23 18
SG89 84 88 06C 0 11
5G89 84 88 06H 0 10
S5G89 84 88 O7H 0 13 12
SG89 85 75 05H -0.7 9
SG89 85 79 05H -0.62 12
5G89 85 79 06H -0.67 16
5G89 85 79 07H -0.67 15
5G89 85 85 04C 0 12
5G89 85 85 05C 0 13
SG89 85 85 05H 0 10
5G89 85 85 06C 0 15
5G89 85 85 06H 0 21 20
5G89 85 85 07¢C 0 21 12
SG89 85 85 07H 0 30 23
5G89 85 87 02H 0 10
5G89 85 87 05C 0 14
SG89 85 87 05H 0 14
SG89 85 87 06C 0 25 23
5G89 85 87 06H 0 30 23
5G&9 85 87 07¢ 0 33 23
5G89 85 87 07H 0 32 26
5G89 85 89 01H -0.47 16
5$G89 85 89 02H 0.39 12
5G89 85 39 03H -0.47 9




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +POINt™ %TW  +Point™ Length (In)
5G89 85 89 04C 0 20 17
$G89 85 89 05H -0.54 9
5G89 85 89 06C 0 32 29
SG8Y 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
SG8Y 86 74 05H 0.7 9
SG89 86 76 05H -0.58 8
SG89 86 76 07H -0.71 8
5G89 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
$G89Y 86 86 07¢ 0 32 28
SG89 86 86 07H 0 24 26
SG89 86 88 01C -0.46 9
SG89 86 88 01H -0.5 10
$G89 86 88 04C 0 15
5G89 86 88 04H 0 8
SG89 86 88 05H 0 19
SG89 86 88 06C 0 30 24
SG89 86 88 06H 0 33 29
$G89 86 88 07¢C 0 44 33
SG89 86 88 07H 0 43 41 1.34
$G89 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
$G89 87 79 07H -0.67 11
SG89 87 81 07H 0 14 12
SG89 87 83 06H 0 8
5G89 87 83 07H 0 16 13
5G89 87 85 02H 0.39 9
SG89 87 85 04C 0 14
5G89 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




SONGS-3 List of TSP Wear Indications {(PRELIMINARY)

G ROW col ELEV INCH Bobbin %TW +Point™ %TW  +Point™ Length (In)
$G89 87 85 07H 0 42 36
5G89 87 87 02C 0.33 9
$G89 87 87 02H 0 9
5G89 87 87 03C 0 9
SG89 87 87 03H 0 14
5G89 87 87 04C 0 15
SG89 87 87 04H 0 17
5G89 87 87 05C 0 11
$G89 87 87 0SH 0 25 21
5G89 87 87 06C 0 28 21
$G39 87 87 06H 0 32 25
$G89 87 87 07¢C 0 38 27
SG89 87 87 07H 0 44 40 0.65
SG39 87 89 01C -0.52 13
SG89 87 89 01H -0.43 11
$G89 87 89 02H 0 12
SG89 87 89 03C 0 11
SG89 87 89 04C 0 18
SG89 87 89 04H 0 14
SG8Y 87 89 05C 0 14
sG89 -| 87 89 O5H 0 25 20
5G89 87 89 06C 0 36 30
5G89 87 89 06H 0 36 28
5G89 87 89 07C 0 47 42 1.48
SG89 87 89 07H 0 49 40 1.26
5G89 87 91 01H -0.43 10
5G89 87 91 02H 0.47 12
$G89 87 91 03C 0.52 7
$G89 87 91 04C -0.61 18
SG89 87 91 05C 0 11
5G89 87 91 O5H -0.52 20 22
SG89 87 91 06C 0 28 28
SG89 87 91 06H 0 27 20
$G89 87 01 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
5G89 88 74 07H -0.67 12
5G89 88 82 05H 0 10
SG89 88 82 06H 0 11
5G89 88 82 07H 0 9 8
SG89 88 84 04H -0.54 10
SG89 88 84 05C -0.56 17
$G89 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 +Point™ %TW +Point™ Length (In)
5G89 88 84 O6H 0 25 22
SG89 88 84 07C 0 32 22
5G89 88 84 07H 0 34 26
5G89 88 86 01H 0 18
5G8&9 88 86 02H 0 12
5G89 88 86 O3H 0 12
5G89 88 86 04C 0 21 20
SG89 88 86 04H 0.28 9
5G89 88 86 05C 0 15
5G89 88 86 05H 0 25 25
5G89 88 86 06C 0 31 27
5G89 88 86 06H 0 34 34
SG89 88 86 07¢C 0 39 26
5G89 88 86 O7H 0 42 39 1.42
5G89 88 88 01H 0 21 20
SG89S 88 88 02H 0 16
SG8&9 88 88 03C 0 13
5G89 88 88 03H 0 11
SG89 88 88 04C 0 27 25
5G89 88 88 04H 0 20 18
5G89 88 88 05C 0 28 22
5G8&9 88 88 O5H 0 28 25
5G89 88 88 06C 0 38 31
5G89 88 88 O6H 0 42 40 1.54
SG8Y 88 88 07C 0 49 41 149
5G89 88 88 07H 0 58 52 1.54
SG89 88 90 01C -0.52 10
5G89 88 90 01H -0.36 12
SG89 38 90 02C 0 17
SG89 88 90 02H 0 20 19
5G89 88 90 03C 0.39 15
5G89 88 90 03H 0 18
5G89 88 90 04C 0 18
SG89 88 90 04H 0 24 23
5G89 88 90 05C 0 15
SG89 88 90 05H 0 31 24
5G89 88 90 06eC 0 38 39 1.44
5G89 88 a0 O6H 0 41 42 1.63
5G89 88 S0 07C 0 50 41 134
SG89 88 %0 07H 0 47 43 1.56
5G89 88 92 04C -0.65 15
S5G89 88 92 04H -0.52 12
5G89 88 92 05H -0.58 21 21
SG89 88 92 06C 0 29 22
5G89 88 92 06H 0 23 18




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW COoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG89 28 92 07C -0.07 38 30

5G89 38 92 07H 0 36 25

SG89 88 94 06C -0.11 16

SG89 88 94 07C -0.66 11 10

5G89 88 94 07H -0.69 10 7

5G89 88 96 07C -0.7 12 9

SG89 89 81 Q7H 0 9

5G89 89 83 03H 0 9

5G89 89 83 04H 0 14

5G89 89 83 05C 0 10

SG89 89 83 05H 0 22 21

SG89 89 83 06C Q 15

5G89 89 83 06H 0 27 24

SG89 89 83 07C 0 34 29

5G89 89 83 O7H 0 40 42 1.21
SG89 89 85 01H 0 17

5G89 89 85 02H 0 10

5G89 89 85 03H 0 15

SG89 89 85 04C 0 17

5G89 89 85 04H 0 19

5G89 89 85 05C 0 16

SG8Y 89 85 O5H 0 23 15

SG89 89 85 06C 0 20 13

5G89 89 85 06H 0 29 25

5G8&9 89 85 07C 0 44 38 1.53
SG8&9 89 85 07H 0 43 41 1.39
5G89 89 87 01C 0 10

5G89 89 87 01H 0 9

5G89 89 87 02C 0 16

SG89 89 87 02H 0 17

SG89 89 87 03H 0 22 16

$G89 89 87 04c 0 24 23

SG89 89 87 05C 0 22 14

5G89 89 87 O5H 0 36 24

5G89 89 87 06C 0 34 30

SG89 89 87 06H 0 41 40 1.46
SG89 89 87 07C 0 53 48 1.65
5G89 89 87 07H 0 51 . 44 1.4
5G89 89 89 01C -0.5 17

SG89 89 89 01H -0.4 16

SG89 89 89 02H 0 19

5G89 89 89 03C 0.35 15

5G89 89 89 04C 0 24 23

SG89 89 89 04H -0.56 19

5G89 89 89 05C 0.33 9




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

5G89 89 89 O5H 0 29 21

5G89 89 89 06C 0 33 26

5G89 89 89 06H 0 37 32

5G89 89 89 07C 0 65 60 1.51
5G89 89 89 07H 0 54 46 1.53
5689 89 91 01C 0 11

5G89 89 91 02H 0.45 17

SG&9 89 91 03C 0 14

SG89 89 91 04C 0 27 25

SG89 89 o1 04H 0 31 20

5G89 89 91 05C 0 11

5GR9 89 91 O5H 0 29 23

SG89 89 91 06C 0 35 29

SG89 89 91 0GH 0 41 40 1.51
SG&9 89 91 07C 0 46 43 145
5G89 89 91 07H 0 47 46 1.63
5G89 89 93 02H 0.44 15

SG89 89 93 04C -0.52 13

5G89 89 93 04H 0.43 17

SG89 89 93 05H -0.56 16

5G89 89 93 06C -0.09 17

SG89 89 93 06H -0.07 30 24

5G89 89 93 07C -0.09 26 14

5G89 89 93 07H -0.13 38 29

5G89 90 74 O5H -0.58 9

5G89 90 76 07H -0.74 8

5G89 90 78 O7H -0.65 13

5G89 90 82 02H 0 11

5G89 90 82 O3H 0] 11

5G89 90 82 04H 0 9

5G89 90 82 05C 0 12

5G89 90 82 05H 0 15

5G89 90 82 06C 0 22 16

SG89 20 82 06H 0 26 22

SG89 90 82 07C 0 21 13

5$G89 90 82 07H 0 34 31

5G89 90 84 02H 0 8

5G89 90 84 04C 0 19

5G89 90 84 04H 0 16

5G89 90 34 05C 0 14

SG89 90 84 O5H 0 19

SG89 90 84 06C 0 21 17

SG89 90 84 06H 0 35 32

5G89 50 84 07C 0 31 24

5G89 90 84 07H 0 37 36




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG89 90 86 01C -0.48 11
SG89 90 86 O1H -0.41 12
5G89 90 86 03H -3.43 9
SG89 90 86 04C 0 17
SG89 90 86 04H 0.41 8
SG89 90 86 O5H 0 19
SG89 90 86 06C 0 37 35
SGBY 90 86 O6H 0 40 a2 1.33
5G89 90 86 07C 0 44 41 1.54
SG89 90 86 07H 0 44 35
SG89 90 88 O1H 0 24 23
SG8&9 90 88 0ZH 0 13
SG89 a0 88 03H 0.45 13
5G89 90 88 04cC 0 21 23
5G89 90 88 04H 0.39 18
SG89 90 83 05C 0 21 23
5G89% S0 88 05H 0 36 28
SG89 90 88 06C 0 38 28
SG8Y 90 88 06H 0 44 40 16
SG89Y 90 88 07C 0 48 40 1.59
5G89 30 88 O7H 0 54 45 1.53
5G89 90 90 01C 0 21 24
$G89 90 90 O1H 0 20 19
SG89 90 90 02H -0.47 14
5G89 90 90 04C -0.61 20 23
SG89 90 90 04H 0 12
SG89 90 90 05C 0 20 22
SG89 50 90 05H 0 34 28
SG89 90 90 06C 0 39 32
SG89 30 90 0O6H 0 40 38 1.48
SG89 90 90 07C 0 54 42 1.46
SG89 90 90 07H 0 56 50 157
SG&9 90 92 02C 0.48 11
SG89 90 92 02H 041 14
SG89 90 92 03H 0 17
5G89 90 92 04AC -0.63 17
SG&9 90 92 04H 0 26 18
SG8&9 90 92 05C 0 21 16
SG&9 50 92 O5H 0 30 22
SG89 a0 92 06C 0.04 32 24
5G89 90 92 O6H -0.19 42 37
SG89 90 92 07C 0 50 39 1.38
SG89 90 92 07H o 50 43 1.55
SG89 91 75 06H -0.56 12
SG89 91 77 O3H -0.64 7




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW cot ELEV - INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G89 91 79 O5H -0.64 28 20

SG89 91 79 O7H -0.68 8

SG89 91 81 03H 0 9

SG89Y 91 81 04C 0 11

SG89 91 81 04H 0 9

SG89 91 81 05C 0 10

SG89 91 81 O5H 0 17

SG89 91 81 06C 0 28 21

5G89 91 81 06H 0 31 30

SG89 91 81 07¢ 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
'5G89 o1 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

5G89 91 83 06H 0 33 26

SG89 91 83 07¢ 0 41 38 1.44
$G89 91 83 07H 0 46 41 1.74
5G89 91 85 O1H 0 20 22

5G89 91 85" 03H 0 16

$G89 91 85 pac 0 24 16

5G89 91 85 04H 0 21 16

SG89 91 85 05C 0 24 14

SG89 91 85 0OSH 0 29 24

SG89 91 85 06C 0 35 26

SG89 91 85 06H 0 a2 36

SG89 91 85 07¢C 0 50 45 1.57
5G89 91 85 07H 0 53 47 1.39
SG89 91 87 01C -0.5 11

5G89 91 87 01H -0.37 15

SG89 91 87 02H 0 14

SG89 91 87 03C 0 10

$G89 91 87 03H 0 12

5G89 91 87 04C 0 22 22

5G89 91 87 04H 0 20 15

SG89 91 87 05C 0 26 18

SG89 91 87 OSH 0 31 29

SG89 91 87 06C 0 36 33

SG89 91 87 06H 0 a1 32

SG89 91 87 07C 0 53 49 1.68
SG89 91 87 O7H 0 62 62 1.45




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

5G ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG89 91 89 01C -0.55 12

SG89 91 89 01H -0.45 11

SG89 91 89 02H 0 12

SG89 91 89 03H 0.37 12

$G89 91 89 04C 0 22 17

5G89 91 89 04H 0 12

5G89 91 89 05C 0 10

SG89 91 89 O5H 0 32 23

SG89 91 89 06C 0 39 35

SG8&9 91 89 06H 0 43 38 1.54
SG89 91 89 07¢C 0 57 52 1.6
SG89 91 89 07H 0 51 43 1.37
SG89 91 91 01C -0.59 16

SG89 91 91 01H 0.11 13

$G89 91 91 02H -0.54 12

5G89 91 91 03C 0 19

SG89 91 91 04C 0 22 22

5G89 91 91 04H 0 17

5G89 91 91 05C 0 21 14

SG89 91 91 O5H 0 34 21

5G89 91 91 06C 0 41 30

SG8S 91 91 06H 0 44 41 1.44
SG89 91 91 07¢C 0 53 46 1.42
$G89 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

$G89 91 93 O5H 0 18

SG89 91 93 06C 0 18

SG89 91 93 06H 0 26 18

5G89 91 93 07¢C -0.04 43 37

5G89 91 93 07H -0.21 44 36

5G89 92 78 02H -0.57 14

SG89 92 78 07H -0.65 15 17

5G89 92 80 02H -0.57 11

5G89 92 80 03H -0.55 12

SG89 92 80 O5H -0.58 15

5G89 92 80 06C 0 20 13

5G89 92 80 06H -0.59 19

SG89 92 80 07H 0 26 21

SG89 92 82 01H 0 12

$G89 92 82 02C 0 11

SG89 92 82 02H 0 14

5G89 92 82 03H 0 10

5G89 92 82 04C 0 23 18




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TwW +Point™ %TW +Point™ Length (in)

SG89 92 82 04H 0 20 18

SG89 92 82 05C 0 15

5G895 92 82 O5H 0 28 28

SG89 92 82 06C 0 32 24

SG89 92 82 06H 0 34 31

SG89 92 82 07C 0 39 31

5G89 92 82 07H 0 48 46 1.42
5G89 92 84 02C 0.3 10

5G89 92 84 04H 0 15

SG89 92 84 05C -0.61 14

SG89 92 84 O5H 0 28 26

SG89 92 84 06C 0 30 25

SG82 92 84 06H 0 27 19

SG39 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 O1lH 0 15

SG89 92 86 02H 0 12

SG89 92 86 03C 0 15

SG89 92 86 03H 0 10

SG89 92 86 04ac 0 21 19

$G89 92 86 04H 0 16

SG8&9 92 86 05C 0 17

5G8&9 92 86 05H 0 30 27

SG8&9 92 86 06C 0] 32 27

SG8S 92 86 06H 0 33 25

SG89 92 86 07C 0 46 39 1.57
SG89 92 86 O7H 0 48 42 1.53
5G89 92 88 01H 0 20 18

SG8S 92 88 02C 0 11

SG89 92 88 02H 0 15

SG89 92 88 03C 0 15

5G89 92 88 03H 0 15

5G89 92 88 04C 0 21 20

SG89 92 88 05C 0 15

5G8&9 92 38 O5H 0 33 27

SG89 92 88 06eC 0 37 33

SG89 92 88 06H 0 38 32

SG89 92 88 07C 0 54 49 1.84
$G89 92 88 07H 0 54 49 1.54
SG89 92 90 01C -0.43 17

5G89 92 90 02C 0 15

SG8Y9 92 90 02H 0.36 12

SG89 92 90 03C 0 21 17

SG89 92 90 03H 0 10




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (in)

SG89 92 90 04cC 0 24 22

5G89 92 90 04H 0 31 28

SG89 92 90 05C 0 12

5G89 92 90 O5H 0 35 30

5G89 92 S0 06C 0 36 29

SG&9 92 90 O6H 0] 35 29

SG89 92 90 07¢C 0 61 55 1.45
SG89 92 a0 O7H 0 56 47 1.62
5G89 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

5G89 92 92 04H 0 19

SG89 92 92 O5H 0 31 24

SG89 92 92 06C 0 37 25

5G89 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

SG8% 92 94 07C 0 21 17

SG89 93 77 O5H -0.56 19

SG89 93 77 O6H -0.63 14

SG89 93 77 Q7H -0.76 8

5G89 93 79 O5H -0.58 15

5G89 93 79 06H -0.56 13

5G89 93 79 07H 0 22 15

SG89 93 81 04cC 0 13

SG89 93 81 04H 0 12

SG89 93 81 05H 0 21 21

$G89 93 81 06C 0 24 20

SG8S 93 81 O6H 0 26 19

SG89 93 81 07C 0 40 37 1.46
SG89 93 81 07H 0 32 30

SG89 93 83 O1H 0 15

SG89 93 83 02H 0 16

SG89 93 83 03cC 0 19

SG&9 93 83 03H 0 22 21

SG89 93 83 04C 0.45 8

SG8S 93 83 O4H o 15

SG89 93 83 05C 0 22 16

SG89 93 83 O5H 0 23 20

SG89 93 83 06C 0 27 16

SG89 93 83 O6H 0 32 30

5G89 93 83 07C 0 46 41 1.57




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Paint™ %TW +Point™ Length (In)
5G89 93 83 O7H 0 a7 a3 1.48
SG89 93 85 O1H -0.47 8

SG89 93 85 02H 0 17

5G89 93 85 03C 0 10

SG89 93 85 03H 0 20 14

$G89 93 85 04C 0 29 17

SG89 93 85 04H 0 17

5G89 93 85 05C 0 20 12

SG89 93 85 O5H o} 32 23

5G89 93 85 06C 0 39 25

SG89 93 85 06H 0 a1 34

SG89 93 85 07¢C 0 49 44 1.58
SG89 93 85 07H 0 52 45 1.43
SGR9 93 87 01C 0 11

SG89 93 87 01H 0 10

SG89 93 87 02C 0 15

SG89 93 87 02H 0 21 15

$G89 93 87 03H 0 23 19

5G89 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

$G89 93 87 06H 0 42 a1 1.68
SG89 93 87 07cC 0 58 48 1.64
SG8Y 93 87 07H 0 53 47 1.37
5G89 93 89 01cC -0.46 19

SG89 93 89 01H 0 26 24

$G89 93 89 02C 0 13

SG8Y 93 89 02H 0 11

5G89 93 89 03C 0.28 11

5G89 93 89 04ac 0 29 27

5G89 93 89 04H 0 33 25

SG&9 93 89 05C 0 22 17

SG89 93 89 05H 0 33 26

$G89 93 89 06C 0 38 31

SG89 93 89 06H 0 a1 39 1.7
SG89 93 89 07¢C 0 53 51 1.53
5G89 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

5G89 93 91 04C 0 23 20

SG89 93 91 04H 0 27 21

SG89 93 91 O5H 0 32 26

SG89 93 91 06C 0 38 27




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +POint™ %TW +Point™ Length (in)
5G89 93 91 06H 0 41 38 1.6
SG89 93 91 07C 0 59 48 1.56
5G89 93 91 07H 0 58 53 1.49
SGBY 93 93 02C -0.52 10
5G89 93 93 02H 0.44 11
SG89 93 93 03H -0.48 14
SG89 93 93 04C -0.5 23 24
SG89 93 93 04H -0.53 18
5G89 93 93 05C 0 20 14
5G89 93 93 05H 0 27 21
5G89 93 93 06C 0 30 20
SG89 93 93 06H 0 29 18
SG89 93 93 07C -0.17 43 39 1.51
5G89 93 93 07H 0 43 40 1.95
5G89 94 76 05H -0.54 10
SG89 94 78 05H -0.6 9
SGR9 94 78 06H 0.41 10
SG89 94 80 04C -0.59 13
5G89 94 80 04H 0.43 12
SG89 94 80 05C -0.63 20 16

'5G89 94 80 OSH -0.62 18
5G89 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 O7H 0 39 38 1.43
5G89 94 82 01C 0 18
SG89 94 82 01H 0 16
SG89 94 82 02C 0 17
SG89 94 82 03C 0 15
5G89 94 82 03H 0 11
5G89 94 82 04C 0 17
SG89 94 82 04H 0 17
SG89 94 82 05C 0 20 18
5G89 94 82 05H 0 27 22
5G89 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 01C -0.48 9
SG89 94 84 01H -0.45 13
SG89 94 84 02H 0.45 13
5G89 94 84 03C 0.35 9
$G89 94 84 03H -0.39 12
SG89 94 84 04C 0 17
$G89 94 84 04H 0 17




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

SG89 94 84 05C 0 21 12

5G89 94 84 05H 0 28 26

5G89 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 a4 1.09
SG8&9 94 86 O1H -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

5G89 94 86 04C 0 16

SG89 94 86 04H 0 18

$G89 94 86 05C 0 22 18

5G89 94 86 O5H 0 27 24

SG8]9 94 86 06C 0 38 31

SG89 94 86 06H 0 40 32

5G89 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

$G89 94 88 03C 0 24 23

$G89 94 88 04C 0 23 19

5G89 94 88 04H 0 15

5G89 94 88 05C 0 32 24

SG89 94 38 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 O7H 0 65 61 1.44
SG89 94 90 01C -0.52 18

SG89 94 90 01H -0.32 14

$G89 94 90 02C 0 15

5G89 94 90 03C 0 19

5G89 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

SG89 94 90 06H 0 43 36

$G89 94 90 07C 0 53 41 1.4
SG89 94 90 07H 0 56 57 1.4
5G89 94 92 01C -0.63 18

5G89 94 92 0.48 13

03C




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

SG89 94 92 0O3H 0.45 12

SG89 94 92 04acC 0 22 21

5G89 94 92 04H 0 22 20

SG89 94 92 O5H 0 30 22

$G89 94 92 06C -0.15 36 26

5G89 94 92 06H 0 35 27

SG89 94 92 07C 0 48 42 1.48
5G8%9 94 92 O7H 0 47 41 1.93
SG89 95 77 OSH -0.64 13

SG89 95 79 06H 0 15

SG8%9 95 79 07C 0 21 18

$G89 95 79 O7H 0 29 25

SG89 95 81 02H 0 13

SG89 95 81 03H 0 11

SG89 95 81 04C o 19

SG&9 95 81 04H 0 17

5G89 a5 81 05C 0 18

SG83 95 81 O5H 0 24 19

SG89 95 81 06C 0 21 16

SG89 95 81 06H 0 32 29

SG89 95 81 07C 0 41 43 1.46
SG89 95 81 07H 0 44 40 1.31
5G8S 85 83 O1H 0 17

SG89 95 83 03H 0 19

SG89 95 83 04cC 0 16

5G89 95 83 04H 0 21 14

SG89 95 83 05C 0 15

SG&9 95 33 O5H 0 26 23

5G8% 95 83 06C 0 29 17

SG89 95 83 06H 0 35 25

SG89 95 83 07C 0. 41 11 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 04acC 0 14

5G89 95 85 04H 0 11

SG89 95 85 05C 0 16

5G89 95 85 OSH 0 22 22

5G89 95 85 06C 0 24 21

SG89 95 85 06H 0 29 21

SG8S 95 85 07C 0 26 21

SGB9 95 85 07H 0 46 42 1.52
SG89 95 87 01C -0.5 9

SG89 95 87 01H -0.48 19

5G89 95 87 02C -0.59 7




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

SG8% 95 87 02H 0.43 13

SG89 95 87 03C 0 19

5G89 95 87 03H -0.52 14

SG89 95 87 04C 0 23 18

5G8&9 95 87 04H -0.56 19

SG83 95 87 05C 0 23 24

5G89 95 87 05H 0 21 22

5$G89 95 87 06C 0 38 34

SG89 95 87 06H 0 38 30

SG89 95 87 07C 0 57 52 1.63
SG89 95 87 07H 0 52 42 1.48
SG89 95 89 01cC -0.5 14

SG89 95 89 O1H 0 27 27

SG89 95 89 0z2C 0.35 10

SG89 95 89 02H 0 17

SG89 95 89 03C 0 13

SG89 95 89 03H 0 14

5G89 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

SG89 95 39 06C 0 41 33

SG89 95 89 06H 0 42 35

SG89 a5 89 07C 0 73 68 1.48
SG89 95 89 07H 0 76 71 1.82
SG89 95 91 01C -0.57 17

SG89 95 91 O1H -0.45 11

SG89 95 91 02C -0.55 16

SG89 85 91 02H -0.09 11

SG89 95 91 03H 0 10

SG89 95 91 04C 0 23 15

SG8% 95 91 04H -0.56 20 21

SG89 95 91 05C 0 17

SG89 95 91 OSH 0 31 28

SG89 95 91 06C 0 37 28

SG89 95 91 06H ¢] 34 25

SG8&9 95 91 07C 0 64 60 1.53
SG89 95 91 07H 0 69 64 1.64
SG8’9 95 93 04C -0.63 14

SG89 95 93 0O5H 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
SG89 95 93 0O7H 0 42 35

SG8% 96 78 05H -0.54 16




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

G ROW coL ELEV INCH Bobbin %TW +Point™ %TW  +Point™ Length (In)
SG89 96 78 06H 0 21 15

5G9 96 78 07H 0 29 23

5G89 96 80 04C -0.52 18

$G89 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

5G89 96 80 06H 0 32 23

SG89 96 80 07C 0 34 27

5G89 96 80 07H 0 a1 36

5G89 96 82 01H 0 14

SG89 96 82 02H 0 11

SG89 96 82 04C 0 19

SG89 96 82 05C 0 19

$G89 96 82 0SH 0 21 19

$G8Y 9% 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 34 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 07¢C 0 52 48 1.56
SG89 96 84 O7H 0 54 47 1.53
SG89 96 86 01H 0 18

5G89 96 86 02¢C 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

SG89Y 96 86 04H 0 23 20

SG89 96 86 05C 0 27 24

SG89 96 86 O5H 0 28 22

SG89 96 86 06C 0 34 40 1.46
SG89 96 86 06H 0 40 33

SG89 96 86 07¢C 0 60 58 1.76
SG89 96 86 07H 0 62 60 1.36
5G89 96 88 01C 0 18

5G89 96 88 0 24 22

01H




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length {In)

5G89 96 88 02C 0 23 20

5G89 96 38 02H 0 12

5G89 96 88 03C 0 20 18

5G89 96 88 03H -0.02 20 17

SG8S 96 88 04C 0 29 24

SG89 96 88 04H 0 21 16

SG89 96 88 05C 0 29 23

SG8&9 96 88 O5H 0 37 28

5G89 36 88 06C 0 39 30

SG&9 96 88 06H 0 39 35

5G89 96 88 07C 0 62 60 1.55
5G89 96 88 07H 0 64 59 1.4
5G89 96 90 01C -0.56 13

SG89 96 90 01H -0.43 21 19

5G89 96 90 02H 0 26 19

5G89 96 90 03C 0 22 17

5G89 96 90 03H 0 19

SG89 96 90 04acC 0 31 29

SG89 96 S0 04H 0 27 23

SG89 96 90 05C 0 15

5G89 96 90 O05H 0 34 30

SG8&9 96 90 06C 0 38 32

SG89 96 90 06H 0 37 35

SG89 96 90 07¢C 0 64 57 1.46
5G89 96 90 O7H 0 69 67 1.59
SG8S 96 92 02H 0 18

5G89 96 92 03C 0.46 17

SG89Y 96 92 - 03H 0 11

5G89 96 92 04C -0.09 18

SG89 96 92 04H 0.43 11

SG89 96 92 05C -0.07 24 17

5G89 96 92 O5H -0.56 23 19

SG89 96 92 06C 0 32 23

SG89 96 92 06H 0 29 19

5G89 96 92 ag7c -0.17 42 40 1.48
5G89 96 92 07H 0 36 32

5G89 97 77 05C 0 15

SG8Y 97 77 O5H -0.56 10

5689 97 77 06C ) 26 20

SG89 97 77 O6H 0 19

SG89 97 77 07C 0 24 21

5G89 97 77 O7H -0.19 28 18

5G89 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 CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

5G89 97 79 05H -0.6 22 19

SG89 a7 79 06C 0 20 13

SG89 97 79 06H 0 30 21

SG89 97 79 07cC 0 38 37

SG89 97 79 Q7H 0 36 26

SG3&9 97 81 01H 0 12

SG8&9 97 81 0ZH 0 14

SG8&9 97 81 03C 0 15

5G89 97 81 03H 0 12

5G89 97 81 04ac 0 18

5G89 97 81 04H 0 19

SG&9 97 81 05C 0 17

SG&9 97 g1 O5H 0 25 23

5G89 97 81 06C 0 39 33

5G89 97 81 06H 0 35 28

SG89 97 81 Q7C 0 39 34

SG89 97 81 07H o] 47 38 1.41
SG8’9 97 83 01C 0 15

SG89 97 83 01H 0 13

SG89 97 83 02C 0 12

SG89 97 83 02H 0 15

SG89S 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 0sC 0 26 24

5$G89 97 83 05H 0 23 20

5G89 97 83 06C 0 38 24

5G89 97 83 O6H 0 35 33

SG89 97 83 07C 0 40 42 1.53
SG89 97 83 07H 0 45 410 1.76
SG89 97 85 O1H 0 15

SG89 97 85 02C 0 10

SG89 97 85 02H 0] 14

SG8%- 97 85 03C 0 19

SG89 97 85 03H ‘0 25 20

5G89 97 85 04C 0 28 24

SG89 97 85 04H 0 23 18

SG89 97 85 05C 0 24 17

5G89 97 85 O5H 0 34 34

$G89 97 85 06C 0 43 38 1.45
5G89 97 85 06H 0 42 37

SG89 97 85 07C 0 53 47 1.57
SG89 97 85 07H 0 60 52 1.47
SG8%9 97 87 01H 0 23 22




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

G ROW coL ELEV INCH Bobbin %TW +Point™ %TW  +Point™ Length (In)
5G89 97 87 02C 0 24 26

SG89Y 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

5G89 97 87 05C 0 23 20

SG89 97 87 05H 0 29 23

SG89 97 87 06C 0 43 39 1.47
$G89 97 87 06H 0 43 38 1.68
SG89 97 87 07¢C ) 62 55 1.57
SG89 97 87 07H 0 61 59 1.74
5G89 97 89 01C -0.5 11

SG89 97 89 01H 0 21 20

5G89 97 89 02C 0 23 21

5G89 97 89 02H 0 35 28

5G89 97 89 03C 0.37 8

SG89 97 89 03H 0 26 26

SG89 97 89 04C 0 30 30

$G89 97 89 04H 0 29 22

5G89 97 89 05C 0 31 25

SG89 97 89 05H 0 36 34

5G89 97 89 06C 0 41 35

SG89 97 89 06H 0 45 46 1.45
5G89 97 89 07C 0 75 73 1.68
5G89 97 89 07H 0 70 65 1.68
5G89 97 91 01H -0.44 20 19

SG89 97 91 02C 0 15

SG89 97 91 03C 0 14

SG89 97 91 03H 0 17

5G89 97 91 04C 0 27 29

SG89 97 91 04H 0 29 27

SG89 97 9] 05C 0 23 19

SG89 97 91 05H 0 24 19

SG89 97 91 06C 0 30 29

SG89 97 91 06H 0 36 32

SG89 97 91 07¢C 0 66 57 1.48
5G89 97 91 07H 0 63 60 1.5
5G89 97 93 05H 0 12

5G89 97 93 06H -0.06 20 17

5G89 97 93 07H 0 28 21

SG89 98 78 03C 0.28 7

SG8Y 98 78 04C 0.6 10

5G89 98 78 05C -0.54 8

SG89 98 78 O5H -0.56 15




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

S5G8&9 98 78 06C 0.37 14

5G89 98 78 06H 0 24 16

5G89 98 78 07C 0 34 32

5G89 98 78 07H 0 39 34

SGB9 98 80 02C 0 11

SG89 98 80 02H 0.43 12

SG89 98 80 03C 0 16

5G89 98 80 04C 0 21 22

5G89 98 80 04H 0.45 10

$G89 98 80 05C 0 18

5G89 98 80 O5H -0.64 29 25

5G89 98 80 06C 0 38 22

5G8S 98 80 06H 0 40 39 1.45
SG8Y 98 80 07C 0 49 42 1.49
5G89 98 80 O7H 0 54 47 1.49
5$G39 98 82 01H 0 25 24

5G89 98 82 02H 0 9

SG89 98 82 03C 0 10

S5G89 98 82 03H 0 15

SG89 98 82 04C 0 16

SG89 98 82 05C 0 19

SG89 98 82 O5H 0 20 16

5G89 98 - 82 06C 0 32 20

5G8&9 98 82 06H 0 30 25

SG8&9 98 82 07C 0 39 35

5G89 98 82 07H 0 36 30

5G89 98 84 01H -0.5 15

SG&9 98 84 03C 0.33 18

5G89 98 84 03H 0 8

5G89 98 84 04C 0 21 18

5G89 98 84 05C 0 16

SG89 98 84 O5H 0 25 25

5G89 98 84 06C 0 35 27

5G89 98 84 06H 0 37 33

SG89 98 84 07C 0 51 47 1.51
5G89 98 84 07H 0 51 46 14
SG89 98 86 01C -0.48 12

S5G89 98 86 01H 0 16

5G89 98 86 02H 0 15

5G8&9 98 86 03C 0 13

SG89 98 36 0O3H 0 20 23

5G89 98 86 04C 0 25 28

5G89 o8 86 04H 0 17

SG89 98 86 05C 0 21 19

$G89 98 86 O5H 0 28 22




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbhin %TW +Point™ %TW +Point™ Length (In)
SG89 98 86 06C 0 41 32 :
SG89 98 86 06H 0 45 41 1.53
5G89 98 86 07¢C 0 51 48 1.59
5G89 98 86 07H 0 68 60 1.2
SG89% 98 88 01C -0.48 19
SGB9 98 88 01H 0] 21 20
SG89 98 88 02C -0.57 7
SG89 98 88 02H 0 18
SG8Y 98 88 03C 0 30 26
5G89 98 88 03H 0 22 17
SG8Y 98 88 04acC 0 29 26
5G89 98 88 04H o 22 14
SG89 98 88 05C 0 39 30
SG89 98 88 O5H 0 32 28
SG89 98 88 06C 0 43 32
SG89 98 88 O6H 0 48 46 1.77
SG89 98 88 07C 0 64 61 1.57
SG89 98 88 07H 0 76 63 1.63
SG8&9 98 90 01H -0.45 21 22
5G89 98 30 02C 0 18
SG89 98 90 02H Q 21 18
5G&9 98 90 03C 0 19
SG89 98 90 03H 0 18
SGB9 98 90 04C 0 32 24
SG&9 98 90 04H 0 9
SG89 98 90 05C 0 17
5G89 98 90 0O5H 0 40 36
SG89 98 90 06C 0 40 37
SG8&9 98 90 06H 0 45 41 1.54
SG8&9 98 90 07C 0 59 49 1.45
5G89 98 90 07H o 69 60 1.51
SGR9 98 92 02H -0.47 15
5G8&9 98 92 03H -0.49 14
5G89 98 92 0ac -0.56 16
SG89 98 92 04H 0.5 18
5G89 98 92 OSH 0 28 19
SG89 98 92 06C 0 30 22
SG89 98 92 06H 0 34 23
SG89 98 92 07¢ 0 55 48 1.49
SGR9 98 92 O7H 0 53 44 1.2
5G89 99 77 O3H -0.55 3
5G89 99 77 04C 0 8
SG8% 99 77 05C 0 9
5G89 99 77 05H 0 10
5G89 99 77 06C 0 19




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G89 99 77 06H 0 14

5G89 99 77 07¢C 0 27 16

5G8Y 99 77 07H 0 33 27

SG89 99 79 04C -0.6 15

5G89 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

$G89 99 79 07C 0 36 33

$G89 99 79 O7H 0 34 24

5G89 99 81 01H 0 21 22

SG8&9 99 81 02H 0 10

5G89 99 81 03H 0 15

SG89 99 81 04C D 23 22

SG89 99 81 04H 0 16

$G89 99 81 05¢C 0 17

$G89 99 81 05H 0 27 25

5G89 99 81 06C 0 32 22

SG8Y 99 81 06H 0 35 33

5G89 99 81 07¢C 0 38 36

SG89 99 81 07H 0 46 39 1.29
SG89 99 83 01H 0 15

5G89 99 83 02C 0 18

SG89 99 83 02H 0 13

SG89 99 83 04C 0 21 18

$G89 99 83 04H 0 17

5G89 99 83 05C 0 21 17

SG89 99 83 05H 0 23 17

5G89 99 83 06C 0 37 24

$G89 99 83 06H 0 32 25

5G89 99 83 07¢C 0 a1 40 1.5
SG89 99 83 Q7H 0 47 39 1.41
SG89 99 85 01H -0.45 7

SG89 99 85 02C 0 11

SG89 99 85 02H 0 17

SG89 99 85 03C 0 20 22

5G89 99 85 04C 0 22 23

SG8Y 99 85 04H 0 20 17

SG89 99 85 05C 0 16

SG8Y 99 85 05H 0 31 28

SG89 99 85 06C 0 39 25

SG8Y 99 85 06H 0 43 38 1.48
SG89 99 85 07¢ 0 45 40 1.56
5G89 99 85 07H 0 51 45 1.6
$G89 99 87 01H -0.45 19




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ 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

S$G89 99 87 04C 0 17

SG89 99 87 04H 0] 21 20

SG89 99 87 05C 0 28 24

SG89 99 87 O5H 0] 27 21

SG89 99 87 06C 0 43 40 1.47
SG89 99 87 O6H 0 43 43 1.62
5G89 99 87 07C 0 56 47 1.54
5G89 99 87 O7H 0 53 51 1.43
SG89 99 89 01C 0 19

SG89 99 89 01H -0.39 27 29

SG8&9 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 04cC 0 36 36

SG89 99 89 04H 0 35 24

$SG89 99 a9 05C ¢ 35 23

SG89 9% 89 O5H 0 41 37

SG89 99 89 06C 0 44 38 1.48
SG8&9 99 89 O6H 0 42 44 1.71
5G89 99 a9 07C 0 79 72 1.63
SG89 99 89 O7H 0 78 72 1.74
SG89 99 91 a1C -0.5 15

SG89 99 91 02H 0 22 20

SGB9 99 91 03cC 0 18

SG89 99 91 03H 0 21 17

SG89 99 91 04cC 0 26 22

SG89 99 91 04H 0 19

SG8% 99 921 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
$G89 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

SG8S 100 78 07C 0 31 23

SG89 100 78 O7H 0 40 33

5G89 100 80 03C 0 18

SG89 100 80 04cC 0 25 24




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

5G89 100 80 05C 0 23 11

SG89 100 80 05H -0.6 32 28

5G89 100 30 06C 0 32 i8

SG89 100 80 06H 0 33 29

SG89 100 80 07C 0 40 34

SG89 100 80 07H 0 13 40 1.33
5G89 100 82 02H 0 11

SG89 100 82 03H 0 9

5G89 100 82 04C 0 21 20

5G89 100 82 04H 0 15

SG89 100 82 05C 0 16

SG89 100 82 05H 0 18

SG89 100 82 06C 0 33 20

SG89 100 82 06H 0 31 29

SG89 100 32 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

5G89 100 84 04C 0 22 19

SG89 100 84 04H 0 28 21

SG89 100 84 05C 0 17

SG89 100 84 O5H 0 26 25

SG89 100 84 06C 0 37 27

SG89 100 84 O06H 0 36 30

$G89 100 84 07C 0 51 46 1.6
SG89 100 84 07H 0 48 43 1.48
SG89 100 86 01H 0 22 22

5G89 100 86 02C 0 13

SG8% 100 86 02H 0 10

5G89 100 86 03C 0 20 17

SG89 100 86 0ac 0 24 23

SG89 100 86 04H 0 26 19

SG89 100 86 05C 0 22 19

SG89 100 86 O5H 0 28 28

SG89 100 86 06C 0 39 36

SG89 100 86 06H 0 a1 40 142
SG89 100 86 07C 0 46 43 1.51
SG89 100 86 07H 0 54 48 1.32
5G89 100 88 01H 0 23 21

SG89 100 88 02¢C 0 26 27

SG89 100 88 02H 0 14

SG89 100 88 03C 0] 18

SG89 100 88 03H 0 17

5G89 100 88 04cC 0 32 33




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

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

5G89 100 88 05C 0 25 19

$G89Y 100 88 05H 0 37 33

SG89 100 88 06C 0 40 28

SG89 100 88 06H 0 50 49 1.71
5G89 100 88 07C 0 54 51 1.62
SG89 100 88 07H 0 74 67 1.67
$G89 100 90 02C 0.37 14

SG89 100 90 02H 0 25 21

SGR9 100 90 03C 0 25 23

SG89 100 90 03H 0 16

SG89 100 90 04C 0 25 26

5G89 100 90 04H 0 16

SG89 100 90 05C 0 25 21

SG89 100 90 OSH 0 32 25

5G89 100 90 06C 0 41 36

SG89 100 90 06H 0 37 32

5G89 100 90 07C 0 61 61 1.45
5G89 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 07¢C -0.15 42 42 1.43
SG89 100 92 07H 0 38 37

SGB9 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

$G89 101 77 07C 0 26 26

$G89 101 77 07H 0 32 26

SG89 101 79 03H -0.47 14

SG89 101 79 04C -0.56 15

5G89 101 79 05H -0.58 19

5G89 101 79 06C 0 26 17

$G89 101 79 06H 0 25 19

$G89 101 79 07C 0 30 25

SG89 101 79 07H 0 37 27

5G89 101 81 03H 0 11

SG89 101 81 04C 0 15

5G89 101 81 05C 0 18

5G89 101 81 05H 0 21 21

5G89 101 81 06C 0 27 19




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COoL ELEV INCH Bobbin %TwW +Point™ %TW +Point™ Length (In)
SG89 101 81 O6H 0 24 16
S$G89 101 81 07C 0 31 38 1.3
SG89 101 81 O7H 0 31 18
SG89 101 83 02H 0 11
5G89 101 83 03C 0 21 19
SG8&9 101 83 04cC 0 20 15
SG89 101 83 04H 0 9
SG89 101 83 05C 0 15
5G89 101 83 O5H 0 20 15
SG89 101 83 06C 0 36 21
SG8&9 101 83 06H 0 33 31
SG8&9 101 83 07C 0 41 38 1.5
SG89 101 83 O7H 0 42 39 1.33
5G89 101 85 01H 0 22 22
5G89 101 85 03C 0 16
SG8&9 101 85 03H 0 18
5G89 101 85 04cC 0 18
5G89 101 85 05C 0 22 18
SG8S 101 85 O5H 0 24 23
SG89 101 85 06C 0 33 27
5G89 101 85 06H 0 34 32
SG89 101 85 07C -0.13 42 39 1.59
SG89 101 85 O7H 0 44 40 1.55
$G89 101 87 O1H 0 13
SG89 101 87 03C 0 14
5G89 101 87 O3H 0 24 24
SG89 101 87 04C 0 23 25
5G89 101 87 04H 0 20 13
SG89 101 87 05C 0 26 27
SG8S 101 87 O5H 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
SG89 101 89 03H -0.51 14
5G89 101 89 04c 0 26 30
SG89 101 89 05C 0 21 15
SG89 101 89 O5H 0 34 28
$G89 101 89 06C 0 37 33
SG89 101 89 06H 0 36 27
SG89 101 89 07C 0 68 67 1.49
SG8Y 101 89 07H 0 56 54 1.69
5G89 101 91 04cC -0.63 16




SONGS-3 List of TSP Wear Indications (PRELIVINARY)

5G ROW COL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

5G89 101 91 04H 0 17

5G89 101 91 05C 0 11

5G89 101 91 O5H 0 16

5G89 101 91 06C 0 19

5G89 101 91 06H 0 23 19
SG89 101 91 07C 0 36 36
5G89 101 91 O7H Q 45 a4 1.53
SG89 102 76 07H -0.74 9 5
SG89 102 78 01H -0.53 14

5G89 102 78 03H 0.49 8

SG89 102 78 04C -0.56 13

SG89 102 78 "04H 0 10

5G89 102 78 05C -0.48 10

5G89 102 78 O5H -0.58 19

5G89 102 78 06C 0 25 19
5G89 102 78 06H 0 28 20
5G89 102 78 07C 0 38 32
5G89 102 78 O7H 0 39 30
5G89 102 80 03C 0.56 9

5G89 102 80 04C -0.5 12

S5G8&9 102 80 04H 0.3 10

5G89% 102 80 05C 0.43 19

SG89 102 80 O5H -0.54 21 23
5G89 102 80 06C 0 36 21
5G89 102 80 06H 0 30 30
S5G8&9 102 80 07C 0 40 32
5G89 102 80 07H 0 39 31
5G89 102 82 04C 0 16

5689 102 82 05C 0 10

SG89 102 82 O5H 0 23 22
5G89 102 82 06C 0 24 19
SG89 102 82 06H 0 28 23
SG&% 102 82 07C 0 34 28
5G89 102 82 O7H 0 35 32
5G89 102 84 01H -0.43 7

5G89 102 84 02H 0.47 8

5G89 102 84 03C 0.37 10

5G89 102 84 03H 0.34 9

5G8&9 102 84 04C -0.5 19

5G89 102 84 04H 0 17

5G89 102 84 05C 0 16

SG89 102 84 05H -0.56 20 21
5G89 102 84 06C 0 32 18
SG89 102 84 06H 0 40 33
5G89 102 84 07C 0 40 32




SONGS-3 List of TSP Wear Indications

——

PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG89 102 84 07H 0 43 42 1.39
SG89 102 86 02H 0 10
5G89 102 86 03C 0 8
SG89% 102 86 04C 0 19
5G89 102 86 05C 0 15
5G8&9 102 86 O5H -0.63 20 22
5G89 102 86 06C 0 33 26
5G89 102 86 06H 0 28 26
5G89 102 86 07C 0 38 30
SG89 102 86 07H 0 41 41 1.5
5G89 102 88 03C 0.44 9
5G89 102 88 04C -0.52 16
5G89 102 88 05C -0.54 10
SG8S 102 88 O5H 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 38 07H 0 41 40 1.35
5G89 102- 90 04C -0.63 10
SG&9 102 90 04H 0.37 11
5G8&9 102 90 Q5C -0.57 11
SG89 102 90 05H -0.52 19
SG89 102 90 06C 0 18
S$G89 102 90 06H 0 21 18
5G89 102 90 07C 0 41 34
SG89 102 90 07H 0 45 41 1.49
SG89 103 77 04cC -0.52 12
SG89 103 77 O5H -0.6 12
SG89 103 77 06C 0 17
5G89 103 77 06H 0 20 15
SG&9 103 77 07C 0 26 26
SG89 103 77 07H 0 31 26
5G89 103 79 01H -0.45 13
SG89 103 79 04H -0.58 11
5G89 103 79 05C -0.58 9
SG8S 103 79 05H -0.58 17
5G89 103 79 06C 0 18
SG89 103 79 06H 0 19
SG8&9 103 79 Q7C 0 22 21
SG&9 103 79 07H 0 37 26
5G895 103 81 01H 0 11
5G89 103 81 03H 0 10
5G89 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™ %TW +Point™ Length (in)
5G8&9 103 81 06C 0 27 18
SG89 103 81 06H 0 24 19
SG89 103 81 07C 0 30 27
SG89 103 81 O7H 0 35 27
5G89 103 83 02H 0 16
5G89 103 83 03C 0 13
SG839 103 83 03H €] 18
SG89 103 83 04c 0 17
SG89 103, 83 04H 0 11
SG39 103 83 05C 0 18
SG89 103 83 05H 0 18
SG8o 103 83 06C 0 33 26
5G89 103 83 06H 0 29 21
SG&9 103 83 07C 0 39 39 1.44
5G89 103 83 O7H 0 33 25
SG89 103 85 03H 0.37 9
SG89 103 85 04C 0 17
SG89 103 85 04H -0.56 12
5G89 103 85 05C 0 20 18
5G89 103 85 O5H -0.5 24 24
5G89 103 85 06C 0 36 24
SG89 103 85 06H -0.02 30 29
5G89 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
5G89 103 87 05H 0 20 21
SG89S 103 87 06C 0 29 25
SG89 103 87 06H 0 28 27
SG39 103 87 07C 0 37 30
SG89 103 87 07H 0 36 33
5G89 103 89 04AC -0.59 8
5G89S 103 89 05H -0.58 15
$G89 103 89 06C 0 18
5G89 103 89 06H 0 18
5G89 103" 89 07¢C 0 27 26
SG89 103 89 07H 0 28 21
5G89 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
SG8&9 104 78 O5H 0 17




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

5G ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG89 104 78 06C 0 27 17
SG89 104 78 06H 0 32 25
5G89 104 78 07C 0 37 31
SG89 104 78 07H 0 38 30
5G89 104 80 04C -0.52 14

5G89 104 80 05C 0 19

5G89 104 80 05H 0 24 22
SG89 104 80 06C 0 29 16
5G89% 104 80 06H 0 27 20
SG89 104 80 07C 0 37 35 141
5G89 104 80 07H 0 38 30
SG89 104 82 05C 0 9

SG89 104 82 O5H 0 19

SG89 104 82 06C 0 12

SG89 104 82 06H 0 18

5G89 104 82 07C 0 25 20
5G89 104 82 07H 0 32 32
5G89 104 84 04cC -0.61 15

5G89 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
5G&9 104 84 07C 0 34 31
SG89 104 84 07H 0 33 27
SG89 104 86 02C 0 12

SG89 104 86 02H 0 14

SG89 104 86 03H 0 16

5G89 104 86 04C 0 16

SG89 104 86 05C 0 19

SG89 104 86 O5H 0 19

5G89 104 86 06C 0 31 17
5G89 104 86 06H 0 27 27
5G89 104 86 07C 0 38 37
5689 104 86 07H 0 43 39 142
SG89 104 88 O3H - -0.54 9

5G89 104 88 04C 0 12

SG89 104 a8 05C 0 13

5G89 104 88 05H 0 14

SG39 104 88 06C 0 15

5G8&9 104 88 06H 0 31 20
5G89 104 88 07C 0 12 13
5G89 104 88 07H 0 30 25
SG89 104 90 05H -0.54 13

SG89 104 90 06H 0 11

5G89 104 90 07C -0.56 13 14




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
$G89 104 90 O7H -0.56 11 8

$G89 105 77 04H 0 13

5G89 105 77 05H 0 11

5G89 105 77 06C 0 15

SG89 105 77 06H 0 26 20

SG89 105 77 07¢C -0.13 23 24

SG89 105 77 O7H -0.15 36 30

SG89 105 79 01H -0.51 11

5G89 105 79 02H . 0.53 10

$G89 105 79 03C 0.48 11

5G&9 105 79 0AC -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 06C 0 30 20

5G89 105 79 06H 0 34 28

$G89 105 79 07C 0 38 40 1.39
$G89 105 79 07H 0 43 38 1.38
SG89 105 81 . 04c 0 14

$G89 105 81 05C 0 14

SG8Y 105 81 05H 0 17

$G89 105 81 06C 0 23 17

SG89 105 81 06H 0 26 19

SG89 105 81 07¢C 0 31 28

5G89 105 81 07H 0 32 22

SG89 105 83 03H 0 12

5G89 105 83 - 04C 0 13

SG89 105 83 05C 0 19

SG89 105 83 05H 0 21 19

SG89 105 83 06C 0 30 22

SG89 105 83 06H 0 23 17

SG89 105 83 07¢C 0 36 35

5G89 105 83 07H 0 31 23

SG8Y 105 85 04C 0 18

SG89 105 85 05C 0 16

5G89 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 a4 41 1.68
SG89 105 87 04C 0 11

SG8Y 105 87 05C 0 12

$G89 105 87 05H 0 16

SG89 105 87 06C 0 10

$G8&9 105 87 06H 0 22 20




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobhin %TW +PoInt™ %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 0SH -0.62 9

SG89 106 78 06H 0 18

SG89 106 78 07C 0 25 22
SG89 106 78 07H 0 25 19
5G89 106 80 03C 0.37 9

5G89 106 80 04C -0.59 8

SG89 106 80 05C 0 14

5G89 106 80 05H 0 11

SG89 106 80 06C 0 15

SG89 106 80 06H -0.65 22 22
SG89 106 80 07C 0 28 27
5G89 106 80 07H 0 35 29
SG89 106 82 04C 0 9

SG89 106 82 05H 0 10

SG89 | . 106 82 06C 0 9

SG89 106 82 06H ) 17

SG8&9 106 82 07C 0 21 20
5G89 106 82 07H 0 25 22
SG89 106 84 04C 0 12

SG89 106 84 05C 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
$G89 106 88 07H -0.7 7

SG89 106 94 03H -0.47 11

SG89 107 77 06H 0 17

5G89 107 77 07H -0.69 15 13
SG89 107 79 04C -0.52 9

SG89 107 79 05C 0.35 )




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TwW +Point™ Length {In)

5G89 107 79 05H -0.58 19

SG89 107 79 06C 0.37 9

SG89 107 79 06H 0 29 27
SG89 107 79 07¢C 0 25 26
$G89 107 79 O7H 0 41 38 1.31
SG89 107 81 04H 0 12

SG89 107 81 O6H 0 12

SG89 107 81 07C 0 21 22
SG89 107 81 07H 0 27 23
SG&9 107 83 06C 0 11

SG89 107 83 06H 0 10

SG89 107 83 07C 0 19 21
5G89 107 83 07H 0 10 7
SG8% 107 85 06C 0.35 8

SG89 107 85 06H -0.58 9

SG8&9 107 85 07C 0 31 28
SG89 107 85 07H -0.59 10 8
5G89 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
5G89 108 80 07H -0.65 14 8
5G89 108 88 06H -0.09 13

SG89 109 79 O5H -0.6 11

5G89 109 79 O7H -0.65 20 16
SG89 109 85 O5H -0.54 9

5G89 115 85 O5H -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  Inchi Category

SG89| 99 89 |TWD 0 g7C -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 83 | TWD 56 07C -0.73 TSP Wear
SG89| 99 89 | TWD 55 07C -0.71 TSP Wear
SG89Y 99 89 |TWD 56 07C -0.68 TSP Wear
5G89 99 89 |TWD 64 07C -0.65 TSP Wear
5G89 99 89 {TWD 66 07C -0.62 TSP Wear
SG89| 99 89 |TWD 63 o7C -0.6 TSP Wear
SG89| 99 83 |TWD 72 07C -0.57 TSP Wear
SG89| 99 89 |TWD 71 07C -0.54 TSP Wear
SGB9y 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
SG8g| 99 89 |[(TwWD 42 07C -0.33 TSP Wear
SG89| 99 89 |[TWD 44 07C -0.31 TSP Wear
S5G89 99 89 | TWD 43 07C -0.28 TSP Wear
SG89| 99 89 |TWD 42 07C -0.25 TSP Wear
SGB9| 99 89 | TWD 41 07C -0.23 TSP Wear
SG8g| 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
SG89f 99 89 jTWD 41 07C -0.09 TSP Wear
8G89| 99 89 |TWD 41 07C -0.07 TSP Wear
S5G89| 99 89 |TWD 46 07C -0.04 TSP Wear
SG8g} 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
8G8o| 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 o7C 0.26 TSP Wear
SG89t 99 89 |TWD 56 07C 0.28 TSP Wear
SG89| 99 89 |TWD 55 07C 0.31 TSP Wear
sSG89| 99 89 |TWD 60 07C 0.34 TSP Wear




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

SG Row Col Ind %TW Elev  Incht Category

SG89| 99 89 | TWD 65 07C 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 o7C 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 07C 0.71 TSP Wear
SG89| 99 89 |TWD| 26 07C 0.76 TSP Wear
SG89| 99 89 |TWD 0 07C 0.79 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev  inchi 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 o7H -0.9 TSP Wear
SG89| 99 89 | TWD 7 07H -0.87 TSP Wear
SG8g| 99 8g | 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 Wear
SG89| 99 89 |TWD 61 07H -0.77 TSP Wear
SG8g2| 99 89 |TWD 65 07H -0.74 TSP Wear
SG89| 99 89 |TWD 69 0O7H -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 8% |TWD 71 07H -0.64 TSP Wear
SG89| 99 89 |TWD 72 o7H -0.61 TSP Wear
SG89| 99 83 [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
SG8a| 99 89 |TWD 45 07H -0.43 TSP Wear
SG89|( 99 89 |TWD 40 07H -0.4 TSP Wear
SGB89| 99 89 |TwWD 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
SG89f 99 B9 |TWD 28 07H -0.29 TSP Wear
SG89| 99 89 |TWD 27 O7H -0.27 TSP Wear
SG89| 99 89 |TWD 27 0o7H -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 O7H -0.16 TSP Wear
SG89| 99 89 |TWD 31 o7H -0.14 TSP Wear
SG89| 99 89 | TWD 31 07H -0.11 TSP Wear
SG89| 99 89 |TWD 26 o7H -0.08 TSP Wear
SG89| 99 89 |TWD 29 07H -0.06 TSP Wear
SG89| 99 89 |TWD 29 o7H -0.03 TSP Wear
S5G89f 99 89 | TWD 33 O7H -0.01 TSP Wear
SG89| 99 89 |TWD 30 O7H 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 0.18 TSP Wear
SG89| 99 89 | TWD 51 07H 0.16 TSP Wear
SG89| 99 83 [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
SG8g| 99 89 |TWD 51 o7H 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
SGsg| 99 89 |TWD 62 07H 0.33 TSP Wear
SGBY| 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 0o7H 0.47 TSP Wear
SG89| 99 89 | TWD 56 o7H 0.49 TSP Wear
SG89| 99 89 |TWD 48 O7H 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 83 |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
5G8g| 99 89 |TWD 0 o7H 0.78 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev  Inchi Category

SG89| 99 91 | TWD 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
SG8g| 99 91 | TWD 68 O7H -0.64 TSP Wear
SG89| 99 91 | TWD 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
SG8g%| 99 91 | TWD 67 07H -0.53 TSP Wear
SG89| 99 91 | TWD 68 07H -0.51 TSP Wear
5G8a| 99 91 1TWD 63 07H -0.48 TSP Wear
SG89| 99 91 |TWD 45 07H -0.45 TSP Wear
SG891 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
SG83| 99 91 | TWD 36 07H -0.31 TSP Wear
SG8gl 99 91 | TWD 37 07H -0.28 TSP Wear
SG89| 99 91 |TWD 35 07H -0.26 TSP Wear
SG89| 99 91 (TWD 36 07H -0.23 TSP Wear
SGB9| 99 91 [TWD 38 07H -0.2 TSP Wear
SG89| 99 91 | TWD 39 07H -0.17 TSP Wear
SG8g|l 99 91 {TWD 38 O7H -0.14 TSP Wear
SG8ar 99 91 | TWD 40 07H -0.12 TSP Wear
SG89| 99 91 1 TWD 38 07H -0.09 TSP Wear
SG8g| 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
SG8a| 99 91 |TWD 45 07H 0.05 TSP Wear
SG89| 99 91 |TwD 44 07H 0.07 TSP Wear
SG89( 99 91 |TWD a7 07H 0.1 TSP Wear
SG89| 99 91 |TWD 48 07H 0.13 TSP Wear
SG89f 99 91 |TWD 50 07H 0.16 TSP Wear
SG89| 99 91 | TWD 50 07H 0.18 TSP Wear
SG8g| 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
SG89| 99 91 | TWD 26 07H 0.56 TSP Wear
SG89| 99 91 |TWD 28 07H 0.59 TSP Wear
SG89| 99 91 |TWD 3 07H 0.62 TSP Wear
SG8g9| 99 g1 | TWD 0 07H 0.65 TSP Wear
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From: Lanz, Ry

Tor Rancy: Kulgit Glord; S, reg; fulanssl, Xerzty Antend, ags; Drakg, Junus
(2] My Lymaet; Rewnoso, Jonng Mot it Jenisen, Andrew; flaesies, Michysl

Subject: RE: SONGS Unit 3 In Situ testing scheduie

Date: Weanesday, March 07, 2012 7:56:28 AM

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

From: Hail, 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, lchn; Melfi, Jim; Johnson, Andrew; Markley, Michael
Subject: FW: SONGS Unit 3 In Situ testing schedule

| 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 proposed time and I'll set up a bridge.

Randy Hall, Senior Project Manager
Plant Licensing Branch {V

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
USNRC

{301) 415-4032

Randy Hall{poce.goy

From:l(b)(e) J
Sent: Tuesday, March 06, 2012 5:20 PM

To: Hall, Randy; Murphy, Emmett

Subject:

Randy,
We intend to starl in-situ pressure lesting early next week (either Monday 3/12 or Tuesday 3/13). 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.

l(b)(s) l

Manager, Plant Licensing

San Onolre Nuclear Generaling Station
Cofiice [(B)(E)
_Cell: [(bY(6) |

This communication is intended solely for the use of the individual or entity to which it is addsessed.
you have received this communicalion in error, please notify the sender immediately and permanently
delete the original and any copy of this communication.

.5/



(b))

Fram: L Randy,
Ta: Werree, Grea; Kulesn, Sior3; durptyy, Emmeatt; Kaowpsk. Xenoeth; lohnson. sndtev: Qmie_james;
Subjscty PW: Handouts for NRC In-Situ Preasura Tast Cah
Duta: Thursday, March 08, 2012 2:02:02 PM
Attzchments: Unit 2 03-3-2012 Stakis Repcrs,pdt
- \niADB-2012 Sandt Repectodt

Unit.3.SG {n-Sity Quthng Rey 2 NRC.ocf,

SONGS 3 In-Sity Prossury Jesh Seobe ol
Everyons,

1 Just recelved the attached info for the upcoming call with SONGS on 8G tube lssues,

‘Randy
..-._.-.. (b)(s) J... —m——— e m amm. ees b .

From:

Sent: y, Mar , 2012 2:52PM —J
To: Hall, Randy

Subjact: Fw: Handouts for NRC In-Sltu Pressure Test Cail

Randy

informaﬂon for Discussion at our schedule 1600 EST phone cafl Is attached. Pleasa distrdbuts to the
expected participants.

Regards,

(b)(6)

n Onofra Nugle: nerating Station
Office
C{Eeu;[(b)(s) Exle

This communicatjon Is Intended sclaly far the use of tha individual or entity to which It Is addressed. If

you have fved this com Ication in error, please nollly the sendaer immediataly and permanantly

defete the orlginal and any copy of thls communicallon.

----- by Uindo ConkiVSOMC on 03/08/2012 11:62 AM ~---

:’m lm(e) | P -

i [P . i
(e i =

Dnta: CHAR2012 11:47 AM

Subjoct Handouwts for NRC In-Elw Proosure Tef Call

o

2
e FOR INTERNAL USE ONLY

Unit 2 SG Stafus

Yas
Y1



Scopea:

o

2,
3

Unit 3 SG In-Sltu Pressure Testing
Testing Outline
- 3812

Selection for In situ pressure and leak test candidates was performed In accordance with
Revislon 3 of the EPR! Staam Generator In Situ Pressure Test Guldelines

No daviatlons to the guldelines'were taken

The Monte Cerlo approach In Appendix A of the EPR! Guldelines was used lor salection of test

" candidates

8.
8.
10.

~ 130 (ubes lo tes! - (ikely all wiil be the full length of lube and many will e testing multiple flaws
(fresapen as well na T5P)
Test paramelers - similar fo Unll 2
a. NoDP 1360 pslg
b. MSLB 3200 psig
o. INODP 5260 pslg
Hold pelnts at eath of the above pressures as well as at
a. 3800 pslg
b. 4300 pslp
¢, 4800 psig
Leakage acoaptancs ofierla s <= 0.6 gpm totel (for all lubes In @ singie steam ganara\or) at
L MSLB atul <= 160 m;d yntal ffnr all tubea in @ single steam genevatar) at NCDP

2 miny
8 minule hold when laakags ln dolected

Schodule:

ANPEPENA

AREVA Test Ust (Preliminary} Complsted
Final List approved by SCE FC3/9
AREVA Tube End Repalr FC 310

Firal In-Situ Tuesday 3/13
Duration 8-10 days for tacling plus 2 days for ECT

Two ssts of eguipment - one per steam genarator

Four test teams

Planning to tast on two 12 hour shifts



Approach;

1. Day shift only for first 1 - 2 days
2. Alitest enginsers (SCE and AREVA) observe on day shift
3. Test Sequencei

a.

b.

ae

f.

>

LN ;

Tube with low failure probability
Tube with high failure probability
I. If preceding tube Indicates leakage during testing, the next test will be a tube with
a low probabiltty of fallufe
Tube with ieakage dstected durlng SG leakage tost
Tube with low faliire probablllty
Tube with next highest failurs probability
I If preceding tube Indicates leakage during testing, the next test will be a tube with
a’low probability of fallure .
Continue In-sequence from highest probability to lowest, alternating with low fallure
probability after any test with leakage

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

Evaluate eddy results and compare test results with predictions

Proceed with remaining tubes in ofder of probabllity

Higher probabilliity only on day shift

Nights proceed from lowest probability up

Bobbln and rotating coll examinations of 4l pressure tested tubes to inspect for changes in the

flaw characteristics
10. Video probe examinations may be used to supplement the ECT restilts




INSITU LIST (Rev. 0)

San Onofte Nuclear Station Unit 3 - U3F16B - S/G 88R

Structural

. | Depth | Tube
SIG Row | Col Reason for Test Flaw Type | (%TWD) Ofy. Rev.
: ' WAR 07C -0.47 TSP Wear

SONGS3_88R | 95 | &1 SVIB03 128 Freespan Wear| 37 ! 0
; WAR 07G -0.60 TSP Wear 44.6

SONGS3 88R | ©5 | 83 WAR 07H-0.51 TSP Wear 4811 2 0
1 © SVI'BO7 +10:02 FreespanWear| 586

SONGS3. 88R | 95 | 85 ° WAR 07C ~0:47 TSP Wear 4289 3 0

SONGS3 88R | 95 | 87 SVI-B03 +2.26 |Freespan Wear{ 47.4 4 0.

SONGS3 88R | 96 | 82 WAR G7C +0.48 | TsPwear | 42 5 0

SONGS3 88R | 96 | 84 SVI'B08 +8.21 | Freespan Wear{ 46.3 6 0

SONGS3 88R | 96 | 86 SVI'BO8 +6.04 FreespanWear| 47.72 7 0
. WAR 07C -0.44 TSP Wear 562

SONGS3.88R | 97 | 81 | WAR 07H -0:59 TSP Wear 4468 8 0
1 SVI B02 +13.57 Freespan Wear| 642
WAR 07C 40.38 TSP Weazr 455

- ‘WAR 07H -0.78 TSP Wear 45.18 ~

SONGS3 88R [ 97 | 83 SVI BO7 +10.49 | Freespan wear| 5746 | ° 0
SVIBGQ +7.23 Freespan Wear 47.3

SONGS3_88R | 97 | 85 SVI B08 +0.94 Freespan Wear| 46.77 10 ]

SONGS3 88R | 97. | 87 ° SVI B0g +12.68 | Fteespan Wear| 47.12 12 0

_ WARO7H-0.39 . TSP Wear 5327 _
SONGS3 83R | 98 | &0 WAR 07C -0.58. | TSP Wear 46 12 0
SV B2 +2.41 | Freespan Wear|] 74.38
: WAR 07C +0.45 TSP Wear 48.79 _

'SONGS3 88R | 98 | 82 WAR 07H -0.55 TSP Wear 46.06 13 ]

SVIB0OZ +10.46 Freespan Wear|{ 46.63

Pagelof8
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INSITU LIST (Rev: 0)

San Onofre Nuclear Station Unit 3 - U3F16B - S/G 88R.

‘Structural
. Depth Tube -
8/G | Row | Col Reason for Test Flaw Type | (%TWD) Qty. | Rev.
SONGS3-88R | 98 | 84 WAR-07C +0.38 TSP Wear 41 14 0
: WAR 07G.-0.54 TSP Wear 49.1
"SONGS3_ 88R | 99 | 81 WAR O7H--0:57 TSP Wear 50.84 15 0
SVI.B02:+9.95 [Freespan'Wear| 71.81
WAR 07C -0.54 TSP Wear 50.02
. WAR 07H -0.30 TSP Wear 485
SONGS3_88R ( 98 | 83 WAR 06H -0.68 TSPWear | 4504 | 1© °
SVI'BO7 +8.31 FreespanWear| 5289
5 WAR 07C-0.40 TSP Wear 45:3 .
SONGS3._88R | 99 [ 87 WAR O7H -0.65 TSPWear | 4170 | 7 | ©
'WAR 07H -0.59 TSP Wear 4425
_ _ _ WAR 07C +0.48 TSP Wear 428
SONGS3_88R | 100" | &0 . SVI B02 +2:33 Freespan Wear| 7967 18 0
SV1 BO2 +1.50 | Freespan'Wear| 52:61
i . _ _ WARO07C -0.57 TSP Wear 542
SONGS3 B8R | 100 ) 82 WAR 07H -0.58 TSPWear | 4702 18 0
SONGS3_88R | 100 | 86 WARQ7C-0.47 TSP Wear 4154 20 0
WAR07C -0.48 TSP Wear 53.08
. WAR 07H.-0.54 TSP Wear 50:13 -
| SONGS3_88R | 101 [ &1 SV1B02 +9.79 Freespan Wear| 7428 21 0
SVIB02 +5.98 FreespanWear| 50.74
WAR07C -0.50 TSP Wear 47:53
WAR:06H -0.67 TSP Wear 492
SONGS3_88R | 101 | 83 WAR 07H 0.4 TSP Wear 5318 22 a
SV]1 BO7 +8.22 Freespan Wear| 5317
SVi B09-0.76 Freespan Wear] 47.01

Page 2 of 8 -




INSITU LIST (Rev. 0)

San Onofre Nuclear Station Unit 3 - U3F16B - S/G 88R

‘Structural.

Depth Tuhe
SIG Row | :Col Reason for Test Fiaw Type (% TWD) Oty. Rev.
_ WAR O7H -0.52 TSP Wear 473
SONGS3_88R | 101 | 85 WAR 07C -0.48 TSP Wear 4732 23 0
SViBo2 +3.12 Freespan'Wear| 46.82
N _ _ WAR 07C -0.51 TSP Wear 470
SONGS3_88R | 101 | 87 : WAR 07H 0.54 TSP Wenr 4513 24 0
SONGS3_88R'| 102 | 78 SVI B02 +7.66 FreespanWear| 9867 | 25 0
WAR 07C -0.48 TSPWear | 432
SONGS3_88R | 102 | 80 - SVIB02 +6.22 FreespanWear| 58.04 26 0
. SVIBO2 +1.80 Freespan Wear| 5274
. WAR 07C -0.58 TSP Wear 57.53
SONGS3_88R | 102 | 82 WAR 07H -0.60 TSPWear | '56.99 27 0
SVIB02 +5.55 FreespanWear| &7.67
WAR 07H -0.28 TSP Wear 45.03
SONGSS_88R | 102 | 86 WAR 07C -0.56 TSPWear | #4105 | 2 | O
SONGS3 888 | 103 | 77 WAR 07C -0.73 TSP Wear 41 29 0
WAR 07C -0.64 TSP Wear B4:8
SONGS3_88R | 103 | 79 WAR 07H -0.69 TSP Wear 55.0 % | 0
_ WAR 07H.-0.62 TSP-Wear 51.83
SONGS3_88R | 103 | 81 WAR 07C -0.38 TSP Wear 4854 31 0
8ViB02 +7:01 Freespan Wear 502
WAR 07H -0.62 TSP Wear 45.45
SONGS3_88R | 103 | 83 WAR 07C -0.48 TsPwWear | asy | % | O
WAR 07C-0.58 TSP Wear 48.09
SONGS3_B8R | 103 | 85 SVIBOZ +2.07 FreespanWear| 4832~ | 35 | O
SONGS3_88R 103 87 WAR07C -0.35 TSP Wear 46 34 ]

Page 3 0f 8




San Onofre Nuclear Station Unit 3 - U3F16B - S/G 88R

INSITU LIST (Rev. 0)
Structural
Depth Tube
SIiG Row | Col Reason for Test Flaw Type (%TWD) | Oty. Rev.
WAR 07C -0.57 TSP Wear 497
WAR 07H 0.74 TSP Wear 48.6
SONGS3_88R | 104 | 78 SVI B02 +8.03 FreespanWear| 9255 | ° 0
SV B03 +1.37 Freespan Wear 9166
WAR 07H -0.73 TSP Wear 46.08
SONGS3_88R 104 80 WAR 07C 0.55 TSP Wear 56.9 36 0]
SVIB02 +9.75 FreespanWear| 5864
WAR O7H -0.55 TSP Wear 5122
WAR 07C -0.58 TSP Wear A7.84
SONGS3_88R | 104 | 82 SVI B02 +4,54 FreespanWear| 5944 | < | ©
SV1B08 +8.50 Freespan Wear 47.3
WAR 07C +0.02 TSP Wear 48.49
SONGS3_88R | 104 84 WAR 0O7H -0.48 TSP Wear 50.75 38 4}
SV1 B08 +15.16 Freespan Wear 65.65
' . WAR OTH -0.58 TSP Wear 51.34
SONGS3_88R [ 104 | 86 SVI B02 +7.32 FreespanWear| 4865 | > | ©
SONGS3_88R | 105 | 77 SVI BO2 +7.90 Freespan Wear| 72.85 40 0
WAR 07C -0.50 TSP Wear 482
SONGS3_83R | 105 79 WAR 06H 0.55 TSP Wear 48.02 41 8}
SV 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 a5 42 It}
SVIB02 +3.83 Freespan Wear| 5782
SONGS3_88R 105 83 WARQ7C-0.70 TSP Wear 53.13 43 0
SONGS3_88R 105 85 WAR07C -0.43 TSP Wear 428 44 0
SONGS3_88R 105 87 SVI B2 +11.26 Freespan Wear 54.61 45 )

Page 40of 8




San Onofre Nuclear Station Unit 3 - U3F16B.~- S/G 88R
' INSITU LIST (Rev. 0)

Structural
Depth Tube
SIG Row | Col | Reason for Test Flaw Type (%TWD) { Qty. | Rev.
SONGS3_88R | 108 | 76 WAR 07H -0.81 TSP Wear 454 46 0
‘WAR:07H -0.70 TSP Wear 64.6
SONGS3.88R | 106 | 78 ‘WAR07C -0.31 TSP Wear 55.3 47 0
SVi BO3 +1.39 Freespan Wear| 91.7
WAR0Q7C -0:53 TSP Wear 486
SONGS3- 83R | 1086 | 80 WARO7H -0.75 | TsPWear 4838 48 0
. SVIB08 +7.16 | Freespan Wear 54
WAR 07C-0.43 TPS Wear 46.48
SONGS3_88R | 106 | 82 SVI B08 +8:32 FreespanWear| 49.6 49 0
SVI'B03-0.41 Freespan Wear| 508
_ WAR07H -0.64 TSP Wear 453 |
SONGS3. 88R | 106 1 84 SV B09 +0.00 |FreespanWear| 655 | ° 0
SONGS3_88R | 106 | 86 - SVIBO2 +6.03 FreespanWear| 48.45 51 0
_ WAR07G-8.85 TSP Wear 47:2
SONG53_88R | 107 | 77 SVI B08 +10.74 Freespan Wear| 475 52 0
SvI B0Z +8.30 Freespan Wear 78.8
: WARGTH -0.77 TSP Wear 45.4
SONGS3_88R | 107 | 79 SVI BO3 +0.19 FreespanWear| 5616 | °° 0
SONGS3_88R | 107 | 81 SVIB02 +5.43 Freespan Wear| 58.9 54 ]
' SONGS3_.88R | 107 | 85 SVIB02 +12.44 Freespan Wear| 4677 55 0
| : SVi B02 +10.66 Freespan Wear 54 ;
SONGS3_88R | 107 | 87 SV B02 +11.20 Frosspan Wear|  53.74 56 0
: 1l WARO7H -0.72 TSP Wear 62.3
(SONGS3_88R | 108 | 76 SVI-BO8 +6.92 Freespan Wear| 46.8 57 o

Page 5 of 8




INSITU LIST (Rev. 0)

San:Onofre Nuclear Stafion Unit 3-- U3F16B - S/G 88R

Structural _
Depth Tube
SIG Row | Col | Reason for Test Flaw Type [%TWD) | Qty. | Rev.
WAR 07C -0.70 TSP Wear 53.5
_ WAR O7H -0.62 TSP Wear 605
SONGS3_88R | 108 | 78 SVIB02 +11.31 Fresspan Wear| 666 58 0
SVIBDY +0.25 Freespan Wear| 472
- WAR07H -0.68 TSP Wear 453
SONGS3 88R | 108 | 80 SVI BO8+7.76 Freespan Wear| 534 59 0
SVIB02+12.36 Freespan Wear| 71.98
WAR 07C -0.56 TSP Wear 4357
. SONGS3_88R | 108 | 82 WARO7H -0.54 TSP Wear 45:38 80 c
: SVI B02 #13.40 .| Freespan Wear 488
- _ WAR O7H -0.70 TSP Wear 479 _
SONGS3_B8R | 108 4 77 SVI BO8 +11.19 Freespan Wear| 485 61 0
SONGS3_88R | 109 | 79 WAR 07C -0.51 ' TSP Wear 417 62 0
‘ WAR 07H -0.53 TSP Waar 50.41
_ SONGS3_88R 109 81 WAR 07C -0.57 TSP Wear 4244 63 o
. . o WAR 07C -0.60 TSP Wear 472 _
SofMGSB—SsR 110 78 SVI'BD2 +11.16 Freespan Wear 62 . o4 0
: : : SVI.BD2 +12.10 Freespan Wear 67 ,
SONGS3_88R | 110 | 80 SVI'BOS +10.78 FreespanWear| 486 6 1 o
WAR 07H -0.56 TSP Wear 4512
SONGS3_88R | 111 | 81 SVIB02+14.33 FreespanWear| 5565 | 0 | O
: _ . WAR 07H-0:49 TSP Wear 425 _
SONGS3_88R | 112 | 80  SVIB0B #10:81 FreespanWeer| 522 | o | ©
SONGS3 88R | 113 | 81 SV1 B02 +12.68 FréespanWear| 56:54 68
sonGs3_8sr | 117 | 77 SVI B02 +13.85 |FreespanWear| 57 69

Page 6:0f 8-




‘San Onofre Nuclear Station Unit 3 - U3F16B - S/G 88R
INSITU LIST (Rev. 01)

Structural

_ _ Depth | Tube .
] S/G Row | Col: : Reason for Test . FlawType | (%TWD) | Qty. | Rev.
SONGS3 88R | 117 | 78 | , SV1 BO3 #1.69 Freespan Wear| 50.03 70 0
SONGS3_88R | 119 | 77 | SVIB02 +15.01 Freespan Wear| 54 71 0
SONGS3 88R | 119 | 79 - SV1.B03 +1.51 Freespan Wear| 511 72 0

| SONGS3_88R | 120 | 78 | WAR 07H -0.81 | TSPWear | 476 73 0
1 Totals: _ _ 73

Notes. (Rev. 0):

1. All locdtions. have been verified for compietion-of all required ET exarms. -

2. Tube 106-78 has a 100% TWD flaw caonfirmed via pressurized drip festing. Tubes 102-78:and 104-78 also-have flaws that
measure 100% TWD by eddy.current, but these are not beliéved 1o be throughwall.based on the absente of leakage during
the driptest. All other locations have been checked for %TWD and no locations are throughwall.

3.-All locatlons have been examined for dents, bulges, obstructions, skip rolls, over expansions or other indications that could
impalr 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 prior to in situ testing as allowed by SCE document
$023-XXVI1I-29.85 Revision 3:{AREVA Procedure 03-6016219-008),

Approvals:

AREVA Integrity Engineering o SCE Concurrence

AREVA Lead Level ili

Page7 of 8




San Onofre Nuclear Station Unit 3 - U3F16B - S/G 88R

INSITU LIST {(Rev. 0)
‘Structural
. Depth Tube |
SIG Row | Col Reason for Test FlawType | (%TWD) | Qty. | Rev.

AREVA Data Management Llead

Page8of 8




INSITU LIST {Rev. 0)

San Onofre Nuclear Station Unit:3 - U3F16B - S/G 89R.

. | Stuctural e b
SIG Row | Col Reason for Test Flaw Type Depth ay. | Rev. .
) (%TWD) |
SONGS3_89R { 88 | &8 WAR 07H<0.59 ‘TSP Wear 44.9 1 0.
SONGS3 89R | 88 | 90 SVI'B08 +6.04 Freespan Wear ‘5513 2. 0.
SONGS3 89R | 88 | 85 SVIBO8 +7.69 Fresspan Wear 48.8 3 0
‘SONGS3_89R | 89 | 87 WARQ7C +0.29. TSP Wear 415 4 o)
SONGS3_83R | 89 | 89 WAR 07C -0.54 TSP Wear 50.7 5 0
' SONGS3_89R | 90 | 90 SVI B08 +6.30 Freespan Wear 55:15 6 0
SONGS3 89R | 91 [ 85 SV B08+7.96 Freespan Wear 4829 7 0
sonesiaon | o | a7 e SRR
SONGS3_89R | 91 [ 89 WAR 07C -0.55 TSP Wear 483 9 0
SONGS3_89R | 91 | 91 WAR 07H -0.56 TSP Wear 50.7 10 0
. SONGS3_89R | 92 | 82 SVI1.B03+0.88 Freespan Wear 46.8 11 0
SONGS3_89R § 92 | 86 SVI BO3+0.97  FreespanWear 463 12 i
sonoss son | a2 | s oy i | a3 | © | o
sones3_goR | 2 | &0 Svio0s s0 Frocspanwesr | 05 | | O
- SONGS3_89R | 92 | 92 WAR 07C -0.69 TSP Wear 431 15
] sonGs3_89r | 93 | &7 WAR07C +0.22 TSP Wear 48 16
: 1 WAR O7H -0.52 TSP Wear 44.4
| SONGS3_8%R | 93 | 89 WARQ7C -0:52 . TSPWear 444 17 )
. SV1 Boz +11.96 - FreespanWear . 535
SONGS3_89R | 93 | 91 . WAR07C +0.28 TSP Wear 436 18 0
| SONGS3 89R | 94 | 82 SVI BO3+0.91 FreespanWear | 463 19 0

Page 1 of 5




INSITU LIST (Rev. 0)

San Onofre Nuclear Station Unit 3 - U3F16B --S/G 89R -

o Structural | L
8/G Row | Col Reason for Test Flaw Type Depth ' Qtye Rev.
' {%TWD) :
': 1 WAR07G -0.63 _TSP'Wear 428 _
SONGS3_89R | 94 | 86 SVI B08 +3.70 Freespan Wear 527 20 0
] WAR O7H -0:58 TSPWear 451
" SONGS3_89R 94 | 88 ‘WAR 07C -0.48 _TSP-We_ar 51.7 21 ¢}
SVI BO7 +7.15 Freespan Wear 61.7
) _- WAR 07H -0.51 TSP Wear 425
SONGS3_89R-{ 94 | 90 SVIB03-0:29 Freespan Wear €5.0 22 0
' .SVI BQ8.+6.48. Freespan:Wear 49.9
| SONGS3_89R | 95 | 83 . SV1 BO8 +10.22. Freespan Wear 492 23 0
' WAROQ7H-0.52 TSP Wear 61:88
1 SONGS3_89R 95 89 WAR'OTC--O;S? TSPWear . 54:93 24 0
SviB02 +11.24 Freespan Wear 532
_ . WAR:Q7H -0.65 TSP-Wear 46.16.
SONGS3_89R | 05 | e WAR07C -0:54 TSP Wear 512 % |0
WARQ7H-0.55 - TSP Wear 48.21
SONGS3_85R 96 86 WARL07C -0.52 TWP Wear 48.83 26 0
' SV B08:+3.67 Freespan Wear - 532
WARG7C -0.55 TSP Wear 44 N
SONGS3_89R | 96 | 88 | WAR O7H -0.51 TSP Wear 4006 27 0
. WAR.O7H -0.69 TSP Wear 48.3
SONGS3_89R | 96 o0 - WAR.07C -0.55 TSP Wear 457 28 o
o 1 S _SVIB02 +13.85 . FreespanWear 64.3
SONGS3_89R | 97 | 83 SVI B08 +10.51 " ' Freespan Wear | 50.7 29 X}
_ WAR G7H -0.58 TSP Wear . 45:1
SONGS3_ 89R | 97 | .85 WAR 07C +0.43- TWPWear 45 30 0
. SVI BOZ +12.65 Freespan Wear 58.53.
. S WAR O7H 0.71 TSPWear 537 .
SONGS3_89R . a7 87 WAR 07C -0.59 TSP Wear 45.7 31 g
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INSITU LIST (Rev. 0)

San Onofre Nuclear Station Unit 3 - U3F16B - S/G 83R

Structural

SIG Row | Col Reason far Test Flaw Type Depth 2’;& Rev.
(%TWD) -
WAR 07C -0.54 TSP Wear 56.73
SONGS3.83R | 97 | 89 . WAR 07H -0.43 TSP Wear 57.22 32 0
SVI.B08 +8.35 Freespan Wear - 464
WAR 07H 0.67 TSPWear | 5242 |
SONGS3_89R | 97 | 81 . WAR 07C -0.65 TSPWear | 468 33 0
SONGS3_8SR | 98 | 80 SVI B02 +10.68 Freespan Wear | 55 | 34 | o
SONGS3 89R | 98 | 82 | SV1.B0Z +9.44 Freespan Wear 495 35 | 0
SONGS3 89R | 98 | 84 | WAR 07C -0.54 TSP Wear 433 % | o0
'SONGS3_89R | 98 | 6 WAR 07H -0.52 TSP Wear 52.31 37 ] o
WAR 07H -0.64 TSP Wear 57.07
SONGS3_89R | 98 | 88 WAR 07C-0.50 TSP Wear 42231 % ] 0
_ WAR 07H -0.48 TSP Wear 5321
SONGS3 89R | 98 | 80 WAR 07C +0:10 TSP Wear 462 39 0
SONGS3 89R | 98 | &5 SVI B0Z +13.08 Freespan Wear 583 40
SONGS3_89R | 99 | 87 _WARD7C 4039 TSP Wear 442 41 0
WAR07C 057 TSP Wear 63.55
SONGS3_89R | 99 | &9 WAR 07H -0.59 TSP Wear 61.97 42 o
| WAR OTH -0.58 TSP Wear 6393
SONGS3_89R | 99 | o1 WAR 07C -0.59 TSP Wear 47.67 43 0
SONGS3_8SR | 100 | 80 SVIB02 +10.46 { Freespan Wear 53.6 44
SONGS3_89R | 100 | 82 SVI B0Z +0:60 Freespan Wear 48.6 45
WARO7H -0.62 TSP Wear 56.55
SONGS3_83R | 100 ) 88 WAR 07C -0.51 TSP Wear 429 46 0
WAR O7H -0.65 TSP Wear 55.51 T
SONGS3_83R | 100 | 90 WAR 07C -0.52 TSP Wear 4572 4 0
SONGS3_89R | 101 | 87 WAR 07C.-0.55 TSP Wear 409 48 0
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San Onofre Nuclear Station Unit 3 - U3F16B - S/G:89R
INSITU LIST {Rev..0)

‘Notes (Rev. 0):
1. Alllocations have been:veiified for completion ofall required ET exams.

2. All'locations have been checked for %TWD:and no locations. are throughwall.
3. Al locations have been examined for-dents,.bulges, obstructions, skip rolls; over expansions.or other indications that could
impair delivery 6f the tooling or‘the ability to seal in-a:tube.
4. Tube end repair may be performed atthe Task Leader's discretion priorto:in.siu testing as allowed by SCE document S023-
XXVII-29.85. Revision 9 {AREVA Procedure 3-6016218-008).

Approvals:

AREVA Integrity Engineering

AREVA tead:-Level 1il

Page 4 0of:5

_ _ Structural | o :
SIG Row | Col - Reason for Test Flaw Type Depth . | Rev.
| @twp) | 9
. SONGS3_89R | 101 | 89 WAR 07C -0.53 TSP Wear 52,22 49 0
SONGS3 89R | 102 | 78 SVI BO8 +4:79 ~ FreespanWear | 47.9 50. 0
SONGS3 89K | 102 | 80 SVI BO8 +5.27 Freespan Wear 4813 51 0
SONGS3_89R | 103 | 85 'SV BO8 +2.72 Freespan Wear | 49.8 52 | 0
SONGS3_89R: | 103 | 87 ‘SV1 BO8+5.50 FreespanWear - 57.83: 53 0
SONGS3_89R | 104 | 78 SV BOB +4.81 Freespan Wear - 49,6 54 0
SONGS3_89R | 105 | 85 SVI BOg +2.58 Freespan'Wear 515 55 0
SONGS3_89%R | 105 | 87 SV1 B08:+5.64 Freespan Wear 591 56 0
Totals: . 56

SCE Concurrence




San Onofre Nuclear Station:Unit 3.- USF16B - §/G 89R

INSITU LIST (Rev. 0)

SIG | Row | Col;

Reason for Test

Flaw Type .

Structural

Depth-
{%TWD)

Tube

. Rev. |

AREVA Data Management Lead
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SONGS Unit 3
Steam Generator Inspection and Eddy Current Testing
0500 March 8, 2012

Examination Scope

Steam Generator 3E088 Secondary Side Leakage Test:

Completed 2/10/12
One leaking tube at approximately R106 C78, confirmed by eddy current

« Probable leak location in U-bend and Is located 2 above 4™ AVB on hot leg side

Leakage rate approximately 0.001 gpm at 80 psi

Babbin ECT

Complated
Refer to attached AREVA “Big Picture” report for status.

Rotating Probe (special inferest)

Base Scope:

AVB bobbin indications => 20%

TSP bobbin Indications => 20%

Freespan indications — all bobbin Indications
Bobbin indications as requested by ECT Lavel Hl

Rotating Probe Expansions:

Expansion 1: Rotating probe inspection of all tube interface locations with retalner bars, issued to
AREVA 2/19. Scope — U-bend region from TSP’s 07H to 07C {94 tubes per steam generator)
Expansion 2: Rotating probe inspection of tubes bounding the bobibin freespan indications by one
tube, isstied to AREVA 2/20. Scope consists of the U-bend region from TSP’s 07H to 07C (72 tubes
In 3EQ88 and 61 tubes In 3E089).

Expahslon 3: Rotating probe Inspection of tubes with bobbln wear Indications >= 20%. Scope Is
(23 tubes In 3E088 and 14 tubes in 3E089).

Expansion 4: Rotating probe inspection of tubes bounding the bobbln freespan indications by
three tube pltches, issued to AREVA 2/23. Scope consists of the U-bend region from TSP’s 07H to
07C (146 tubes in 3088 and 183 tubes in 3E089). Acquisition and resolution of the data from this
expanslon is complete, no new indications were found. No further bounding of the freespan
Indicatlons Is planned.

Expansion 5: Rotating probe (pancake cofl) Inspection of tubes to determine If AVB to Tube gap -
size {cold) cari be estimated. Scope conslsts of the U-bénd région from TSP's 07H to 07C (21
tubes in steam generator EO88), Data analysis Is completed, The results conclided nec additional

ihformation on AVB to Tubg gap size can be obtained'uslng pancake coil rotating probes,

. Expansion 6 {not yet issued): Bobbin and rotating probe inspections of In-situ candidate tubes

followirig pressure testing, Scope will be issued once the in-situ candidates have been identified
{FC 3/3).

- Refer to attached AREVA “Big Picture” report for status.




Findings to Date
Bobbin and Rotating Probe ECT

- Steam Generator 3E088
Through Wall Thickness Percentage, Number of Tubes
>=50% | 35-49% | 20-34% | 10-19% €10% Total
U-Bend Freespan Wear 26 18 18 7 0 69
TSP Wear 48 25 | 14 55 11 - 153
AVB Wear 0 2 48 298 345 594
Totals 74 45 80 360 357 916

(The totals dbové reflect only the largest indication In each tube. Since a tube miay have multiple Indicatlons, the
above totals will not match the attachad charts)

8811 tubes do not have indications

- Steam Generator 3E089
' Thirough Wall Thickness Percentage, Number of Tubes _
>=50% | 35-49% | 20-34% | 10-19% <10% Total
U-Bend Freespan Wear a6 | 29 13 | 9 | 0 67
TSP Wear a4 39 20 1 27 1 9 } 139
AVB Wear 0 0 14 243 423 680
Totals o 60 68 47 279 | 432 886

{The totals above reflect only the largest indfcation In each tube. Since a tube may hdve multipie indications, the
above totals will not match the attached charts)

8841 tubes do not have indications

Retalner Bar Indications Characterized by Rotating Probe ECT
- Steam Generator 3E088: Three tubes with wear indications at retainer bars B10 and B11, 44%,
28%, and 41% through wall depth.
- Steam Generator 3E089: One tube with wear Indication at retainer bar B11, 46% through wall
depth.

Repair Scope
- Depth slzing of the rotating probe examinatlons Is complete.
< The repair scope will be determined once the cause of the freespan indicatlons is determined. A
preliminary estimate of the repair scope cah 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:

. .3E088 3E089
U-Bend Freespan Wear (All} 69 67
TSP Wear (>=35% TWD) 73 83
AVB Wear (>=35% TWD) _ 2 0
Retainer Bar (All) | RN 94 . | © 94
Totals 238 244




Slgnificance of Findings
Leakage Test

The {eak location Is near the center of the tube bundle In the region with tube to AVE wear In Unft
2’s steam generators. This [ocation is not associatad with the retainer bars.

A remote visual inspection from the tube 10 was ¢

freespan Indications

d 3/5. No evld of lzak focatl

Bobblin ECT results Indicate the leak location Is in the U-bend of the tube; ~2” abova the 4™ Ava
Intersection with the tube. The leak locatian is near the middle of a 20" long axlal freespan
Indlcation. Simllar indicatlons have been found In adjacent tubes. Additlonally, wear has bean
found In nearly all of the tube to support structures for thls tube. Similar support structure wear
has been |dentifled In adjacerit tubes. The freespan indlcations are orlented st the top or bottomn

of the tube,

The bobbin probe examination has bean used to bound the region with these Indicatlons. One
reglon of 161 tubes has been identified In steam genarator 3E088. A simliar reglon of 165 tubes Is
presant In 3E089. The freespan bobbin Indicatlons have been characterlzed by rotating probe,
Rotating proba resuits are conslstént with the bobbin findings.

Data revlew of wear profile above and below AVB (s complete.

ECT Technlques for freespa NS 3
The ECT consultant fron (b)4) has completed his review. He concuss with the use of the

bobbin probe for detection of

AREVA his Inltlated a sit

Iflc

espan indications and the rotating probe for depth sizing.

p
consultant. Validation was completed 2/17,,

of the sizing technique as recommended by the

Conditlon monltoring will require In-sltu pressure testing.
Condition monltoring Is a formal evaluation process that revlews the ECT resuits agalnst
performanice criterla from the plant technlcal speclfications, According to EPRI guldelines, the
teaking tube requires in-situ testing to be completed as part of the conditlon monitoring process.
In this test, the Indlvldual tube [s pressurized to design condktlons. Testing procedures are
complete; testing accaptance criterle nead to be finallzed,

Refueling Qutage Inspection

The Industry steam generator Inspection guldelines require a complete Inspection during the
upcoming Unlt 3 refueling outage. Inspectlons performed duting the Forced outage da not offset

this requirement,
Retalner Bar Inspections

100% of the bobbIn data hes been evaluated, 4 tubes have Indicatlons. Wear focations are
consistent with those found In Unit 2 steam generators. A visual examination performed 2/19
found no unexpected or unusua! conditions in 3E088. A simllar Inspection s being planned for

3E08S,
Industry Experts
In paralel with the efforts of

(b)
(4)

kechnical team, we have put together a team of ather industry

experts In thermat-hydraulics and Tlow-Induced vibration anatysis. Team members are also
experienced In previous Industry events lavolving unusual steam generator tube wear. Current
efforts Include a comprehensive, indapendent reviaw of the steam gencrator thermal-hydrauilc
modetfing and refinemanty to tube stabllity analysls.

Secondary Slde Inspection

Inspections lro_m thu secondary side of the steam generator are In progress to supplement the ECT
Inspection results. Refer to the Secondary Side inspection Summary for more Informatlan,

Divider Plate Weld Separation

During fabrication of the Unit 3 steam generators in 1span, the primary chenne! head divider plate
weld separated froni the channel haad In both steam generators. Repalrs were completed by MHI

3



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

resulits.

Current Actions

Eddy Current Testing

In-situ testing
Plugging/Stabilizing
Secondary Side Inspections
Industry Expérts

Visual of Leaking Tube from iD

- Planned Actions

Examination in 3C17

Steam Generator EO88 — Special interest began 2/17
Steam Generator EO89 — Special Interest began 2/18
Schediile under review — In-sltu scope forecast 3/9

HoldIng for In-situ test and criteria devélopment
Refer to table

Dally meetings
Data Obtalned, no evidence of leak location observed

Discussions with manufacturer and NRC
Industry communications per $/G Pragram
Copdition Monltoring and Operatlonal Assessment — TBD

First In Situ Test ~ testing forecast to begin early In week of 3/12

Unit 3 Secondary Side Inspection

AVB gaps In region of U3 Wear

AVB gaps In region of U3 Wear

Unit 3 SG E088 | Status | Unit 3 SG E089 Status
-Revislon 0: B ' ' Revision 0:
Secondatry 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
, . 3/8 _ After' 32088
Revision 1: Revision 1:
Transition Cone Handhole Review Transition Cone Handhole
- Condition of 7" TSP inregion | Complete, |- Condition of 7 TSP In region Complete
of U3 Wear Corrélating of U3 Wear
- Condition of AVB and tube to with ECT | - Condition of AVB and tube to u

e

Conditlon 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 revlsion 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 tesults has resumed following completion of the Unit 2 secondary side inspections.

Condition of areas of no wear




SONGS Unit 2
Steam Generator Inspection and Eddy Current Testing
0500 March 8, 2012

Scope ahd Status
Bobbin ECT
- Steam Generator 2E088: Complete 6n 9727/9727 tubes {100%)
. - Steam Generator 2E089: Complete on 9727/9727 tubes (100%)
- Totals: 19454719454 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% 6)
- Totals: '4120/4120 tubes (100%)

Rotating Prabe (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% Nohe
- Steam Generator 2E088: 2 74 406 600 8645
- Steam Gernerator 26089: - 65 496 768 8398
- Totals: 2 139 902 1368 17043

Rotating Probe (special interest)
- Steam Generator 2E088: Two wear indlcations at retainer bars, on separate tubes, 54% and 47%
through wali depth.
- Steam Generator 2E089: Five wear Indications at rétainer 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 patentlal loose part indications,
- Steam Generator 2E089: No wear or potential loose part indications.

Rotating Probe (tube/retainer bar intersections)
- Steam Gerierator 2E088: No other indications.

- Steam Generator 2E089: No other indications.




Significance of Findings
Wear indications at retainer bars
The top of the tube bundle has two sets of retalner 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.
Poteritial 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. Steai generator 2E088 had a forelgn
object at the middle support plate between adjacent tubes. The forelgn object (~7/8" long by 1"
wide) has beeh removed. Metallurgncal analysis of the object Indicates |t 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 llkely source of the weld metal. Thisls a
longer term action. In addltlon, the ECT preplan Included a provision for expanding the scope of
rotating probe éxams to Include the top of tibesheet area, outer three tubes, in case of a
confirmed loose part. This examination is ccmplete with no wear or potential joose part
indicattons,
Conditlon monitoring required fn-situ pressure testing.
Condition monitoring Is a formal evaluation process that reviews the ECT results agalnst
performance criteria from the plant technlcal specifications. According to EPRI guidelines, the
depth of the retainer bar wear indications required In-situ testing to be compieted as part of the
condition monitoring process. In this test, the individual tube is pressurized to design conditlons,
Test compléte and satisfactory; ho leakage occurred.
Operational assessment will require examinations In the next outage,
Operaticnal 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 avaluation (considering only Unit 2's
inspection results) showed the structural and leakage criteria will continue to be met during the
next operating cycle. .
Preliminary Operationa] Assessment Update —an update to the prellminary OA s planned
following SCE’s determinatian of the Reactor Coolant System and Steam Generator operational
parameters for the upcoming cycle (refer to later discussion).
An updated OA will be prepared addressing the emergent findings of freespan fube to tube wear
in Uniit 3¢ steam generators, The prellmlnary OA discussed above contains resuits of Unit 2 steam
generator inspections 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 criteria,
The four tubes with wear Indications at AVB supports have been plugged and stabilized.
Retainer Bar:and 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 béen completed. The purpose of the Inspection was 1o visually examine the AVB’s
and AVB retaining structures (inciuding 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 Sefvice oo — FC 3/9
- Preliminary Operational Assessment Report — Incorporate RTS Ty (if needed) — FC 3/12




- Final Operatlonal Assessment Report — Incorporate Unlt 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.

MHI input

- Retalner Bar Dimensions:  Two diameters of retalner 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 MH! issued their analysls and a repalr scope was developed for the
retalner 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 retalner bar
locations have been internally stabilized,

in-Situ Pressure Testing
Testing Program — Test complete no leakage observed

- Maln 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.

Remalning Eddy Current Testing
Following completion of the Unit 2 ECT examinations, Unlt 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 each-steam
generatar for simllar 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 heen completed in Unit 2.




Operating Parameters — Resolution for Return to Service Ty

(b)(4)

Conditlon Monitoring Report
- Draft for review by SCE and Industry Peers — Complete
- Complate and issue report - Complete

Operational Assessment Report
- Draft preliminary report for review by SCE and Industry Pesrs — Complete
- Complete and issue preliminary raport— Compl
- Flnal report draft for 5CE and Industry Peer Review - TBD

Unit 2 Secondary Side Inspection

Unit 2 G E088 Status  { Unlt 2 5G E089 Status

Revision O: Revision 0

Secondaty Manway Secondary Manway

- Conditlen of Upper Bundle Complete | - Conditlon of Upper Bundie Complete

- _Condltion of Retalner 8ars -~ - _Condttion of Retainer 8ars -

Revision 1: Ravision 1:

| Transitlon Cone Handhole Transitlon Cane Handhale

- Condition of 7* TSPinreglon | Complete |- Condition of 7* TSP in region Complete
of U3 Wear of U3 Wear .

- Condition of AVB and tube to an - Condition of AYB and tube to hd
AVB gaps In region of U3 AVB gaps In reglon of {3
Wear ‘Wear

Results from Unit 2 Secondary Side inspection
The inspection from the transitlon cone handhole in both steam generators is complete. No
indications of tube to tube or tube to AVB wear have been Identified, No ebnormal conditions
have been detected at the top of the 7 TSB. Visual tube wear at AVB lacations has been
correlated with ECT data. A second review of the recordings has been completed with no
additional findlags.

The Inspection (rom the secondary manway of both steam generators Is complete, No abnormal
conditions were found with the conditlon 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 Gtidélines [2], an aperational assessmefit (OA) must be perfarmed to ensure that steam
generator (SG) tublng will meet established pefférinance efiteria for structiiral and leakage integrlty
durlng {he-operating perlod prior to the next planned Inspection. The OA projects arid évaluates tube
degradation mechanjsms which have affscted the SCs to date. The performance critaila are defined in
plant technical speclfications and are based on NE! 97-06 [1] (see Sedtlon 4.0 below).

This report documents the OA performed during the 2012 SONGS Unit 3 leaker outage, and concludes
that there |s reasonable assurance that the performance criteria will be satisfied throughout theé next
four effactive full power months (EFPM) of operation, contlngent upon verlfication of the assumptions
identified In Section 3.0. .

2.0 SCOPE
This evaluallon pertains to the. SONGS. Unit 3 replacement steaim generators which are reattor 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 the required SG condition monitoring (CM) assessment Is documented In a separate report
[11] and is summarlzed below in Section 5.3,

3.0 ASSUMPTIONS REQUIRING VERIFICATION
1}  All-tubes that were degraded by tube-to-tube wear (TTW) will be plugged.

2)  All tubes with degradation slzed >35%TW will be plugged.
3) Al hibes with retainer bar (RB) woar Indlcations will be stabilized and plugge'd.'

3) All tubes adjacent to retainer bars will be plugged. Prior to plugging, the tubss on elther
side of all retainer bars, at each end of the retalner bars, and at the center of the retainer
bars, will be stabifized.

3) Regarding the discrete bundle regions affected by aggressive TTW. It is assumed that
correctlve actions implemented and analyses performed during the current outags wil
provide reasonable assurange that the region of instability that caused the wear will not
shift to another region within thé tube bundle, and will not threaten the Integrity of inservice
tubes-during another fouf effective full power months (EFPM) of operation.

4) The secondary side steam pressute will remaln at or dbove 830 psia duririg normal
operation following startup from the currént outage.

5) No changes to nominal operating conditions which could exacerbate the growth rate of anti-
vibration bar (AVB) wesir and tube suppart plate (TSP) wear will be implemented during the
next operating period (4 EFPM).

Page 7
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4.0 PERFORMANCE CRITERIA
The SONGS-3 perfarmance criferia, based on NEI 97-06 {1}, are as follows:

+  Slructural Integrily Performence Gritegon (SIPG): All Insorvice steam generator tubes shal)

retaln structural integrity over the full range of normal operating conditions {Inoluding startup,
cperatioh In the power range, hot standby, cooldown, and all anticipated franslents Included In
the dasign spedification) and design basls accidents, This includes retaining & sufety factor of
3.0 agslnst burst under normsl steady siate full powsr operation primary-to-sscondary pressure
differential and a safoty factor of 1.4 agalnst burst applled 1o the design basls accldent primary-
lo-secondary prossure differenfials, Apart from the above requiroments, additional loading
conditions gsspciated with the design basis accldants, or combination of accidents in
accardance with the design and licensing basis, shall also be evaluated fo determine If the
associated loads canlribute signthieantly to bursl or collapse. In the assessment of fuba
Integrity, those loads thal do significantly affec{ burst or coliapse shall be determined and
assessed In comblnation wilh the loads dus fo pressure with a safety factor of 1.2 on the
combinsed primary loads and 1.0 on aklal socondary loads.

o Acclden! Induced Leakage Performance Crilerlon (AILPC): The pritnary to secendary sccldent
Induced leakege rate for the limiting deslgn basis accident, other than a SG tube rupture, shall
not excesd the leakage rate assumed in the accldent analysis In terms of total leakage rate for
ali SGs and leakage rate for an lndividual 8G. In the SONGS-3 $Gs, for all types of
dagradaiion, lcekage {s not to excesd 0.6 gpm por 8G and 1 gpm through both SGs.

» Operational L.eskagse Performance Criterion {OLPC): The RCS operafional prirﬁary-to—
sacondary teakage through any one SONGS-3 8G shall be limited to 150 gallons per day (0.104
gpm) per SONGS Limiting Gondition for Operation (LCO) 3.4.13 "RCS Operational Leakege "

50 BACKGROUND

54 Steam Generator Design

1984. The original CE steam generstors were replaced in the fall of 2010 with new $Gs designed and

SONGS Unit 3 Is a two foap Combustion Englneering {CE) PWR which began commercial operation n"
manufaclured by Mitsubishi Heavy Induslrias (MH1).[(b)(4)

(b)4)
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52  Mid-Cycle 18 Operational Leakage

On January 31, 2012 while operaling normally al full power, a high radiatlon alarm from the condenser
alr ofector line revaaled & primary to secondary lsak within 5G88, The leak rate increased from 30
gallons per day o 82 galions per day within 86 minutes; remaining below the Technical Spacliication
fimit of 160 gallons per day. Operaticns fesponded by rapldly reducing powar at approximately 1% per
minute to 35% power and then removad the unit from gervige. After cooling to mode 5 axl dralning the
primary coolant system to midicop, the (eaking SG tubg (SG&8 R106 C78) was |ocaled by fliiing the

- secondary slde of the steam genarator and pressurizing to 80 psig with nitrogen. The leak location was
confirmed by eddy current tasting to be within the u-bend porion of the tube bundie, in the tube
fresspan. The tube degradation which resutted in tha leak was moat llkely oaused by In-plene flow-
Induced tube vibratlon and assoclalad tube-to-tube wear (TTW). A root cause essessment has bean
Initiated.

Prior to the forced shutdown, the replaced Unlt 3 8@s had been oparated for approximately 10 months,
or 338 effeclive full power days (EFPD) in fus! cycte 16.

5.3  Condition Monltoring Assessment Concluslons

A detailed description of the eteam gsnerator workscopa and findings, end the CM essessment o} SG
tube condition as determined during the 202 Unlt 3 leaker outage are documented In referense (11].
The CM assessment evaluatad all SG tube degradation datected during the isaker oulage agains! (he
threo SONGS tachnical specification performance criterle. Through a comblnation of eddy current
Inspection, analylical evaluation, in-sltu prassura lesting, and cparationel leakage monlforing, the
following canclusions were drawn:

+ Despite tho fact that operalional'SG tube leakage resutted In e forced outage, the leek rate
remained well below the technlcal apecification limit (150 GPDY); therefore Ihe operaliona)
leakage Integrily performance criterlon was met.

« Atolat of eight tubes falled to meel the structura! integrily periormance criterion due ta savers
tube-to-tube wear and tube support plate waar.

» Atotal of three tubes falled 1o meet the accldent induced leakage performancs crilerla due to
savere tuba 1o—tub9 wuar ant lbe supporl plate wear,

Page 9
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Figure 5-1: SONGS Steam Generator Support Structure Layout
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Figure 6-2: View From Above Bundle Showlng Retainer Bar Locatiohs

(b)4)
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Figure 5-3: Sketch Showing Retalner Bar Lacation

(b)X4)
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Figure 5«4; Sketch Ehowing Retalner/Retaining Bar CQnﬂguraiion

(b)4)
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8.0 ~OPERATIONAL ASSESSMENT

The SONGS SG Program requires that a “forward looking" operational‘assessment (OA) be performed
In accordance with reference [2] to determine If the steam generator tubing will continue to meet the
structurdl and leakage mtegnty requlrements at the end of the upcoming operating period. The OA s
based upon an evaluation of the degradation mechanisms observed during the current mspection As
discussed in réfererice [11], the following tube degradation mechanisms were identified during the Unit
leaker outage:

 -Antlvibration bar (AVB) wear

o Tube EUppon plate (TSP) wear
+ Retalner ba.r (RB) wear

+ Tube-o-tube wear (TTW) -

The aggressive advancement of TTW and TSP wear observed within a discrete reglon of the tube
bundies during the leaker outage requires rigorous thermal hydraulic and FIV analyses that, at the time
of thls writing, have not been completed. One of the objectives of these analyses Is to determine if .
corrective actions (e.g., tube stabllization and pluggmg) to be Implemented during the current outage
provide adequate bases for concluding that the regions affected wiil remain Isclated and unchanged
during futurs operation, For the purpoge of the analysas hereln It s essumed that the corrective actions
and analyses to be iniplemented will provide reasonable assurance that the region of instabllity will not
shift to another region within the ube bundie, and will not affect the Integrity of inservice tubes during
another four effective full power months (EFPM) of operation. This assumption requires verification.

6.4 Input Parameters

Table 6-1 and Table 6-2 Identify the input parameters used to perform the operational assessment.
Conslstent with the structuratl integrity criteria described in Seclion 4.0, the limiting pressure loading
oceurs al a value of three times the normal operating differential pressure, For Unit 3 this value is 4260
psl. The 4260 ps| 3AP value Is based on a conservalive assessment of Unlt 3 secondary slde steam
pressure as measured during cycle 16 (i.e., 830 psia). ltls assumed that the secondary side steam
pressure will remain at or above 830 psia dunng normal operation following stariup from the leaker
outage.

In addition to pressure loads, the OA must also consider the impact of nan-pressure accident loads If
they could have a significant effect on the bursl pressure of the degraded tubes. The CM assessment
[14] provides the basts for concluding that design-basis, non-pressure accident loads are not limiting for
the tube wear mechariisms.identified in the Unlt 3 SG tubes., Consequently, the llmmng foading
scenarlo for the evaluation of structurdl and leakage Integrlty is that involving pressure loads evaluated
with a safety factor of three (i.e., three times the normal opérating differential pressurs).

In order for a degraded tube to be returned to service, the degradation must be measured using a
qualified ECT sleng technique and the degradation must be evaluated as acceptable for continued
operation. The sizing techniques qualified for use al SONGS-3 are identifled in the degradation
assessment (5] and their slzing performance parameters are summarized in Table 8-2. If a degradation
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. mechanlsm cannot be sized with appropriate sizing confidence, It is plugged upon detection. All
degradation Identified during the current outage was measured with & qualified ECT technigue.

‘Tdble 6«1: SONGS-3 Steam Generator Input Values

Parameter _Vé_lué

| Desired probiabiily of meefing burst pressure fimit 0,05

| Twngwalticwess | 0uBhon(]
| Tubinig outer diamster | o7e0nchir --'
Mean of the sum of yield and ullimta strengths et terperaluro | 116440 pel, [8]
ﬁ';_S_tlarjidard deviation of thé*éﬂi’h__bf y'igl_d_ and q]:timat_e sttengths | 2460 pgl, [8]
3XNor‘ﬁ1é|bperaﬁng Pressure Differential (3XNOPD) I 4_26_(_3_;:5_1_4, 7
MSLB Pressure Differeiitial | 2560 psid, [9) i
'EFPD from SG Replacement through U3 2/12 Leaker Outage ' 338, [7] _ '
Expootad EFPD from U3 2112 Locker Oufege 0 EOGTS | 282,17)

Table 6-2: Eddy Gurrent ETSS hput Values [4]

| ETSS ETSS ETSS ETSS ETSS
Parameter 960041 | 279031 | 27901.1 | 279022 | 96910.1

Probe Type { Babbin Coll +Polnt +Point +Point | *Point

_ Slope =0.08 | Slope =0.97 | Slope=1.05 | Slope =1.02 | Slope =1.01
{\Jeqﬁag;g{h _s!__z;ln_g oters Intercept = Intercept = Intercept = Intercept = intercept =
gression param 289%TW | 280%TW | -187%TW | 0.94%TW | 4.30 %TW

NDE- dépth s'lzlng '
techhigue uncértalnty - 4,19 %TW 2.1 %TW 2.30 %TW 2.87 %TW 6.68 %TW
(std). B . o

NDE depth élzing
analysts uncertalnty {std)

2.10 %TW 1.06 %TW 116 %TW 1.44 %TW 3.34 %TW

Total NDE (Sizing and 460%TW | 236%TW | 260%TW | 392%TW | 7.48 %TW

Techniqus) (std)”

* Tolal unce_rt_a_i_hty Is the techniique and analysis uncertalnties combined via the square root éf the
sum of the squares;

-.P.ag'_e 15 : I
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8.2  Evaluatlon of Structural Integrity

The fundamental OA siructural Integrity criteria Is thal the projected worst case degraded tube for eech
existing degradatlon mechanism must rael the iimlling struoturel parformanoe parameter with 8 B5%
prababliity and §0% confldence, Due lo the refatively large number of AVB wear and TSP wear flaws
Identified during the Unit 3 Ieekar outage, a prababliistic approach was ussd to perform the OA for
these machanisms.

6.2.1 AVB Wear and TSP Wear

Itls assumed that all tubes thef were affected by tube-to-tube wear (TTW) wll be removed from
gervice. As disoussed above, I {6 also Bssumed that corrective actions Implemented and enalyses
performed during the current outage provide the basls for conciuding that the Instabiiily which caused

- eggressive wear will not-threaten the Integrity of insarvice tubes during the noxt 4 EFPM of operalion.
These assumptions require verification. Since ell tubes with TTW wiil be removed from service and
since the plienomenon that caused. TTW is assumed o remain isalaled, the AVB wear and TSP wear
mechanlsma wlit be evaluated on the basls of thelr behavior outside the TTW regicn. This evaluation
assumes that all tubes with AVB wear or TSP weer slzad >35%TW will be plugged.

The typical detesministic approach for performing an OA for wear Is to Idenlily the worst case Naw
durlng the current outage, epply an upper bound growth rate to rellect growth during the next oycle, and
compare the resuiting depth (i.e,, the and-of-oycle (EOC) depth) to the CM limit curve. This is generally
appropriate for degradalion mechanisms which involve a small number of flaws, Howevar, whan a
large numbar of ﬂaws 01 a parllcular mschanlsm are axpacted to develup or are leh Insemcs it is non-

QnNoe
(b)(4)

agraded {ube Is calculaled end comparsd WIth the valte of SXNOFD, This provess 15 repealed
thousands of imes (via e monte carlo process) in order to develop a probabllily of burst for the worst
casa degraded fube. This value must be at least 95% to successfully satisfy the fundemental QA
criteria. [f the result is less than 85%, & lower plugging limit must be Implemented. The celculation also
considers uncertainties essociatad with material strangth, NDE sizing, the ratlo of maximum flaw dopth
to structurally significant law depth, end the burst equation lisell. Wilhin the full bundie OA too), AVE
and TSP wear are avaluated using the EPRI Flow Handbook [3] dagradation made! for axial part-
lhroughwall degradation less than 135° in circumierential extenl, subjected to pressure loading of
3XNOP. The besis for the use of {his flaw madel is discussed In the CM assegsment [11),
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8.2,1.1 Growth Ratss

One of the underlying assumptions implemented within the ful! bundie OA toot is that growih rates
going forward are random with respect fo tha current wear depth. Slnce the Unit 3 SGs heve operaled
g8 pariia 9 or to 2, anlfest Hss

Of Of) (0L KOOW )
(b)(4)

The growth rate distribullons applicable to AVB waar and TSP weet for tubes outside of the TTW region
ore provided in Figure 6-1 through Figure 6-4, The AVB weer growth rates are basad upon the data for
SG88 which exhiblted a somawhat higher growth rate than SG89. For TSP weor, the daia from the iwo
SGs wes combined due to the ralatlvely low number of laws cuislde the TTW reglens.

8.2.1.2 Structural Dapth Ratio

For both AVB wear and TSP wealr, a fixed value of 1.0 was ussd for the ratlo of structural to maximum
deplh. This conslitutes a conservative underlying assumption that tha maximum indlcated depth oceurs
throughoul the entire flaw length.

6.2.1.3 Iniflation and Depth Distribution of New Indications

(b)(4)
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6.2.14 Results of Probabilistic OA for AVB Wear and TSP Wear

The fundamental OA crlterla Is that the projected worst case degraded tube foi sach existing
degradation mechanism must meet the limiting striictural performance parameter with a 95% probablllty
and 50% confidence. The results of the probabilistic OA for AVB wear and TSP wear are providad 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 TTW region in each 8G, The values provided In the table represent the
projacted probability of non-burst for the entire population of flaws In the specmed group. These values
compare directly with the 85/50 OA criteria, Note that the combined probabiiity of non-burst for each
machariism Is simply the product of the probabllltles for the two depth groups evaluated (e.g., 0.997 %
0.967 = 0.964). Imiplemeéritation of the 36%TW technical speolfication plugging limit for AVB and TSP
wear provides adaquate margin to the OA griterla such that the probabltity of non-burst for AVB wear
exceeds 96% In bioth SGs. Inall cases the OA strugtural mtegnty criterla Is satisfied for a 4 EFPM
operating perlod.

Table 6-3; Projected Probablhty of Non-Burst - Four EFPM Operatlon

_ I o No. of Tubes 4 EFPM Tube Bundle
Flaw Plugging Requiring Plugging Probabillty 6f Compliance
Category Limit - —— ———
| | sam | goms | sess | som

. AVBWear>20% | >35%TW 1. 0 " 0.697 0.989
AVB Wear <20% >36 %TW No Plugging Requlred 'o 067 0.7

AL AVE Woar L R .

TSPWear>16% | »35%TW |  NoPlugging Required

 TSPWear<i5% | 235 %TW No Plugging Required 0.996 0.999
Al TSP Wear ' s R eglog
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oo B
Figure §+1; Depth Growth Rate Disiribution, AVB Wea ¥
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Figure:6-5: AVB Wear Depth Histogram (SG88)
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6.2.2 Retalner Bar Wear

To efiminate the potential for future RB wear In Insevice tubes, all tubes adjacéerit to retainer bars will
be piugged In both SGs, Prior to plugging, all tubes with RB wearIndications will be stabilized with u-
bend cable stabllizers. The tubes on elther side of all relainer bars, at each end of theé retalner bars,
and at the canter of the retainer bars, Wil also be stabilized prior to plugging in both 8Gs. This
augmeanted stabllizatlon provideg additio'nal rnatérial volume to resist continued RB waear, and provides
added assurance that the retainer bars will not Interact with Inservice tubes. These corrective actions
provide reasonable assurance that retainer bar wear will not.challenge the structural and leakage
integrity perfgrmance criteria durlng the remaining life of the steam generators, In additlon, the
stabllization of these tubes provides reasonable assurance that a tube severance event will not ogour
as a result of RB wear during the remalning life of the steam generators. Mornittoring of the tubes
adjacent to these plugged tubes miust be performed on a periadic basis during future steam generator
Inspections:

6.2,3 Tube:to-Tube Wear

As discussed earlier and in [11), TTW and TSP wear within the region of tubss affected by TTW led to
the fa!lure of strugtural and accident Ieakage Integrity performance critefia during the first operating

' perlod following 8G replacement Sludnes currently underway to understand the’ phenomena which led
to this condition are also expacted to define the corrective actions required to prevent its recurrence.
Far the purpose of the analyses herein It is assumed that the corrective actions to be implemented will
pravide reasonable assurance that the region of instability will not shift to another region within the tube
bundle, and will not impalr thé structural or leakagsé integrity of inservice tubes during another four
effective full power months (EFPM) of operation. This assumplion requires verification.

8.2.4 Forelgn Object Wear

Extensive ECT inspections and secondary side visual examinations were performed during the current
Unit 3 outage. No forelgn objects or forelgn object wear flaws were identified. No foreign objects
capable of causing tube degradatlon are known to remain In the Unit 3 SGs; hence, there I$ feasonable
assurance that foreign objects will not cause the structural or leakage Integrity performanice criteria to
be exceeded prior to the gkt tube examiination in each steam generator.

6.3  Evaluation of Leakage Integrity:

All tubes with degradation exceeding the technical specification plugging fimit have been removed from

sarvice by plugging. Per reference [2], the onsel of pap-through and leakage for axially oriented

valumetric flaws with limited circumferential extent - the nalure of the degradation identified in Unit 3

SGs - is colncident with burst. Since none of the Identified degradation mechanisms are projected to

exceed the structural perfarmance criteria prlor to the next scheduléd Inspection in each SG, there is

reasonable assufance that nelther the operational, nor the accident-induced leakage performance
criteria will be éxceeded prior 6 the next inspection of the Unit 3 SGs.
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6.4  Secondary Side Internals

No degradation of secondary slde Internals which could impact tube integrlty prior to the riext
examination was Identifled during this outage. No tube stppoit degradation or misplacemeht was
[dentlfied during the 100% bobbin probe examiriation or during the secoridary side visual examingtions.

7.0 OPERATIONAL ASSESSMENT CONCLUSION

Spacific assumphons requifing verlfication have been Identified inSestiori 3.0, These sissumptions
must be verified in ofdef to valldaté this OA. Key among the assumptioris 1s the expedtation that the
root-cause evaluation currently underway, and any assoclated corrective actioris Implemented will
provide reasonable assurance that the region of instabilllty which led to adgressive tube wesr will not
shift ta another region within the tube bundle, and will riot Impalr the structural or leakage Integrity of
inservice tubes during another four affective full power months (EFPM) of operation. Subject to
verification of this and the ofher agsumptions In Saction 3.0, this oparational assessment concludes that
the steam generator structural and leakage Integrity performance criterla will be satisfied during the

next 4 EFPM operating perlod
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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 anaiytical 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 leekage 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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(b)(4)

7.3 Structural integrity Evaluation Using Inspection Resuits

L
(b)4)

7-2




Condition Monitoring

(b)(4)




Condition Monitoring
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7.3.1 Probabilities and Percentiles
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7.3.2 Arithmetic Strategy for Combining Uncertainties
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7.3.3 Simpilitied Statistical Strategy for Combining Uncertainties

Condition Monitoring

(b)4)

7.3.4 Monte Carlo Strategy for Combining Uncertainties

(b)4)
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Table 7-1
Condition Monitoring Uncertainty Treatment for Structural Integrity
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7.3.5 Strategy Comparison

Condirion Manitoring
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Condition Monitoring
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7.3.5.1 Arithmetic Evéluation
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{b)}(4)
7.3.5.2 Simplified Statistical Evaiuation
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7-9




Condirion Moniwring
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7.3.5.3 Monte Carlo Evaluation
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Figure 7-1
Condition Monitoring Structural Limit Curves for Axial PWSCC Per ETSS 96703.1 at 4155
psi Using Three Strategles for Combining Uncertainties
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7.4 Signal Amplitude Approaches to Structural Integrity

(b)4)
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Figure 7-2
Condition Monitoring Plot for Freespan Axial ODSCC/IGA in OTSG Tubing at 4050 psi

7.5 Role of In Situ Pressure Testing

E—

(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 the reason 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
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OPERATIONAL ASSESSMENT

8.1 introduction

Operational Assessment (QA) involves projecting the condition of the SG tubes to the time of
the next scheduled inspection oviage and determining their acceptability relative to the tube
integrity performance criteria of NEI 97-06 [2]. All detected degradation mechanisms shal] 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 rewrieved. 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
requiremnent is that the projected worst case degraded tube for each existing degradation
mechanism shall meet the limiting structural performance parameter with a 0.95 probabitity 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 SG 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 §-1. In this
iflustration, 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 jn

b))

8-1




Operationat Assessment

(b)4)

Figure §-1
Fully Probabilistic Monte Carlo Simulation to Established Worst-Case Degraded Tube -
Full Bundie Analysis




Operationat Assessmens

calculation steps needed to project worst case degraded tubes using the three assessment
strategies for combining uncertainties are included in what follows.

Two final general points are important:

e To assist the OA process, it is recammended that a facility specific checklist that cutlines the
steps necessary for successful implementation be developed, depending on the design and
condition of the 8§Gs.

* Prior 10 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.¢., 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.

T —— a
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8.3 Fully Probabilistic Operational Assessment Methods

Fully probabilistic QA 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

(b)4)
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(b)4)

8.3.2 Repair on NOE Sizing
e ———

(b)4)

"
8.4 Simpiified Analysis Procedures for Repair on NDE Sizing

The following five sections describe and illustrate simple methods to project the EOC worst case
degraded tube and its assoctated 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 8-1, 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 initialing 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.

———
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Table 8-1
Operstional Assessment Uncertainty Treatment for Structural Integrity for Repair on
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Table 8-1 (continued)
Operational Assessment Uncertainty Treatment for Structura
NQE Sizing

Operational Assessmeni

| integrity for Repair on
~—
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8.4.7 Arithmetic Strategy for Repair on NDE Sizing

Operational Assessment

(b)4)

8.4.2 Simplifled 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
et
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8.4.5 Strateqy Comparison for Repair on NDE Sizing

1778.4.5.1 Example: Cold Leg Thinning at Drilled Tube Support Plates
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Figure 8-2

Cumulative Distribution of Ceold Leg Thinning Depth Growth Rate NDE Measurements,
Computer Simutation of NDE Measurements, and Best Estimate Growth Rate Distribution

8.4.5.2 Arithmetic Strategy

M

(b)4)
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—
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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8.5 Simplified Analysis Procedures for Repair on Detection

(b)(4)
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Table 8-2

QA Uncertainty Treatment for Structural integrity for Repair on Datectian
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8.5.1 Arithmetic Strategy

for Repair on Detection
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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 Flepair on Detection

(b)4)

8.5.4 Monte Carlo Strateqy 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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8.5.5.2 Arithmetic Strategy

ey,
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8.5.5.3 Mixed Arithmetic/Simpiified Statistical Strategy
—

(b)(4)
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8.5.5.4 Simplified Statistical Strategy

(b)4)

8.5.5.5 Monte Carlo Strategy
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—
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" 8.6 Verification
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8.7 Review of the Operatlonal Assessment pnor to a Refueling Outage
without SG Inspections

Prior to a refueling outage that does not have planied 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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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 shali 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 perforrnance 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 | 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 maximurn, 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

9-1




Primary-to-Secondary Leakage Assessment

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. Apptications 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 evaiuated 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 {32}:

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 norma)
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-to-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.

w
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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 pressyre 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 shali 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 Jeakage. 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 Jocation within the SG.

4. Examine to determine extent, orientation, and morphology: This is typically performed by
rotating coil or array coil technology. Refer tothe SGMP PWR Steam Generator

Examination Guidelines [1].

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 SG program elements in accordance with
the utility's program(s). This evaluation should address the need Lo perform eddy current
and/or secondary-side visual inspections. Also consider supplementing 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.
Execute root cause corrective actions
Update and revise the DA, CM, and OA as necessary to address the unexpecied leakage.

Perform required repairs.
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From: —
Sent: Monday, February 06, 2012 5:48 PM
To: Kalyanam, Kaly
Ce: 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
Categorles: Red Category

Here are the files that were referenced in the call this afternoon.
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Manager, Plant Licensing
San Onofre Nuclear Generating Station
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SONGS Unit 2
- Steam Generator Eddy Current Testing
February 6, 2012

Status
Bobbin ECT
- Steam Generator 2E088: Complete on 9727/9727 tubes (100%)
- Steam Generator 2E089: Complete on 9629/9727 tubes (99%)
- Totals: 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
Through Wall Thickness Percentage, Number of Tubes
>35% 20-34% 10-19% <10% None
Steam Generator 2E088 2 75 407 600 8643
Steam Generator 2E089 - 65 466 744 6502
2 140 873 1344 15145

Rotating Probe (special interest) ECT

- Steam Generator 2£088: Two wear indications at retainer bars, on separate tubes, 54% and
47% through wall depth.

Potential Loose Part (PLP) at adjacent tubes, middie 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

PRELIMINARY RESULTS




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 EPR! 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 (~5,000 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, MHL, 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 |




(b)4)




Johnson, Andrew

Subject:
Location:

Start.

End:

Show Time As:
Recurrence;
Meeting Status:
Organizer:

Required Attendees;

Categories:

Bridge No. 888-677-3916, passcode

SCE update on SONGS Steam Generator inspections
various

Fri 2/10/2012 4:00 PM

Fri 2/10/2012 5:00 PM
Tentative

(none)

Not yet responded

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

(b)(6)

Time: 1:00 - 2:00 pm PST (4:00 - 5:00 EST)

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 2/6.

L

SC_D3B_Mx450
5CE_COM_20120

Additional information to be provided as | receive it.

Randy Hall, NRR/DORL

(301) 415-4032

D



1. Provide sketches or drawings of the Anti Vibration Bar, Retaining Bar and the Retainer Bar.



AREV A

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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AREVA _ Document No.: 51-9176667-000

~ SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 2-2 SONGS 2 & 3 RSG AVB Layout
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Document No.: 51-9176667-000

(typical of 24)
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AREVA

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 2-4: SONGS-2&3 AVB Retainer Bar General Arrangement (overhead view)




AREVA ' | Document No.: 51-9176667-000

SONGS 2C17 & 3C17 Steam Qenerator Degradation Assessment

Figure 2-5 SONGS 2 & 3 Tube-to-Tubesheet Installation

(b)4)

Page 14




DULI-AAV1-2D.45
Page 10 of 39

0516-19-F01 (22164P) (Rev. 001, 10/18/2010)

Data Analysis Guideline San Onofre Nuclear Generating
_ Station (SONGS) Units 2 & 3
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E .
" o e S
<8 a w 5 h 2
o] e - 8=
I @
23 ® gl
o ] - 2
dJsd 5
B'c o
S ° - R
=4 -
¢ g . g
mee H Sy
5 o &
mmw W D | m
-85 X
Sa _
ol 1= 2 o
o 5 - =
7 TR ; e g
% o e
w3 3 - B
%, 2 :
m @ 3 :
oO& - =
= : 3
O B g
O
N X :
2 3 Aitiee -8
i I ﬂ 3BT Leieliielaiata i ]sfs alal falalalel Tatutayals ralatafals Ve aleratIo] nm_ll ...~1
g 65 : e
) b 8 : h..ﬂ.mu )
W g 29T
' : 5w
B e - =
€ % g :
552 TR
793 ol oY s o
Figure 3-2 Tubesheet Map SONGS MHI S/G Model: 116TT1
Page 9 of 38

REFERENCE USE



BUZS-XXVII-25.45
Page 17 of 39

0516-19-F01 (22164P) (Rev. 001, 10/18/2010)

Data Analysis Guideline San Onofre Nuclear Generating
Station (SONGS) Units 2 & 3
AREV A |Doc#::03-9101495 Rev: 003
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Figure 3-9 SONGS Steam Generator Modef MH! -116TT1 Tube Support Drawing
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2. Provide a material list of all SG components in contact with tubes.
Retainer Bar Material

$B-166, UNS NC6690 per Drawing S023-617-1-D507, Rev 4
Chrome Plated per Drawing SO23-617-1-D542, Rev 8



AREVA

Document No.: 51-9178667-000

SONGS 2017 & 3C17 Steam Generator Degradation Assessment

Table 2-1 SG Deslgn Highlights

Number of SGs per unit

2

Tube material

SB-163 (Inconel 620 TT)
Rows 1-18 are stress-

relieved
Number of fubes per SG 9727
Tube nominal outside diameter 0.750 in.
Tube nominal wall thickness 0,043 in.
Pitch 1.00In,

Layout of tubes

Equilateral triangular airay

Tube Support Plates Seven trefoll broached
plates, 405 ferritic stainless
stoel

Tube Support Plate Thickness 1.38"

Anti Vibration Bars

Six sets (AV1 — AV12), 405
Stalnless Steel

AVB dimensions

(

b)(4)

Tubesheet Material

Note: Unit 3 material re-cerified due
to heat addition during repair of
Divider Plate-to-Channelhead weld.

Low alloy stBel
Unit 2: (SA-508 Gr3 Class 2}
Unit 3; (SA-508 Gr3 Class 1)

Tubeshest nominal thickness

S

Fb)(ﬁ

Page 10



3. Provide condition monitoring structural limit curves.



Y2

REVA

Document No.: 51-9176667-000

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

Figure 7-2: Structural and Condition Monitoring Limit Curves for Wall Thinning at 820 psia

Secondary Pressure
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AREVA

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)
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4. Provide info on the consistency between the tube wear results from the Bobbin ECT and the Rotating
Probe results.



+Point™ Depth in Percent Throughwall
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SONGS 2C17 SG 88 & 89
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5.Provide the flaw profile for the Retainer Bar flaws.



DRAFT List of Retainer Bar Indications

5G Row Col Location Bobbin Ind Bobbin +Point™ Ind +Point™ +Point™ Circumferential Axial Extent
Volts Volts Depth Extent

SG88 124 48 BO3 +0.60" NQl 1.35 Svi 0.52 - 47% 0.35" 0.30"
5G88 125 49 BO3 +0.45" NQl 2.9 Svi 0.71 54% 0.30" 0.31"
SG89 118 44 B11-0.63" Nal 0.2 +Point™ Data Not Acquired/Analyzed

5G89 119 133 BO2 +0.41" NQJ 7.82 SVi 2.8 90% 0.46" 0.41"
5G89 120 132 B10 -0.47" NQl 0.17 Svi 0.15 28% 0.16" 0.24"
5G89 120 132 B11-0.43" - NQl 011 SV 0.17 29% 0.21" 0.36"
5G89 127 127 B0O3 +0.53" NQl 0.44 Svi 0.32 38% 0.31" 0.36"

Status as of: 2/8/2012 6:54 AM



Johnson, Andrew

From: Hall, Randy e

Sent: Thursday, February 16, 2012 10:50 AM

To: f}\élarkle{{ Michael; Sifre, Wayne; Drake, James; Melfi, Jim; Anchondo, Isaac; Karwoski,
ennet

Ce: Johnson, Andrew; Warnick, Greg; Reynoso, John

Subject: FW: SONGS U2/3 Steam Generatar Status Reports

Attachments: 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

o (76 Jyschf; S

Sent. ursday, February 16, 2012 10: 47 AM

: Hall, Randy; Kulesa, Gloria
Cc (b)(6)

Subject: SONGS U2/3 Steam Generator Status Reports

(b)(6)
From for 0800 Conference Call,

(b)(6).

Nuclear Regulatory Affairs
Administrative Assistant
AWS/D3D
[ Pax|b)e)

) % Please conslder the environment before printing this email



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

Planned Actions
- Examination in 2C18

Review for Unit 3 type freespan indications — Complete
Steam Generator EO88 — Complete

- Steam Generator E089 — Complete

In-progress

Complete

Steam Generator 2E089 retainer bars in progress
0800 2/16/12

- 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™ AVB on hot leg side
- Leakage rate approximately 0.001 gpm at 80 psi

Bobbin ECT
- Steam Generator 3E088: Completeon  8590/9727 tubes (88%) -
- Steam Generator 3E089: Complete on 7968/9727 tubes: (82%)
- Qverall: 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 .
- Forecastto 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

- Leakis located near center of a 20” axlally oriented freespan indication

- Similar indications found in adjacent tubes

- Consistent with tube to tube wear _

-~ 300 tubes with similar indications {present in both $G'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
- Qverall ~ 280 TSP locations with wear => 35% (TS plugging limit)

Wear at Retainer Bars
- Four locations (SG_88 — 3; 5G89 — 1) with Non-Quantifiabie Indications (NQ!) by bobbin



Phone Call with NRC

Steam Generator Inspectlon and Evaluation Status
4/16/12

1200 PST

D3A

SAN ONOFRE NUCLEAR GENERATH *‘:‘%S ATION

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)

AGENDA

Time Topic Who Expected Outcome

1200 Introduction and Overview (?)(6) v oA EA G

1210 Status and results of Unit2 | *[(b)(G) IR Fi¢
tube inspections

1220 AREVA eddy current 1678 =1 v NA A
inspection process validation | {_ h

1230 Tube plugging strategy (b)(6) v NA £Fré

1235 T/H mode! confirmation (b)(6) v NA Fxé
schedule

1240 Tube wear pattern and [®)E 1| v NA Ex &
contact force

1245 Review of communication (b)(6) v N/A Frs
plan and data requests 2 A

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

D3z



From:
To:

Subject:

Start:
End:

Location:

Attachments:

ALLLSQN.EP.QLEBEJ:U.SQNSSELELEIX
Johnson, Andrew; bruce madow@aeva.com; Thurston, Car; Murphy, Emmeit; Wanvick, Greq; Werner, Gred;

__cmnduia__c,, Rvera-Oitiz, Joe!: John Brabec/SONGS/SCE/ELX; Reynoso, John; Ortega -Luciane, Jonathai;
LEE KELLY/SONGS/SCE/EIX; Michagl Stevens/SONGS/SCE/ELX; Mika Short/SCE/EIX; Hall, Randy; RICH ST
QNGE/SONGS/SCE/EIX; RICHARD COE/SONGSSCELEIX; Ryan Treadway/SONGS/SCR/EIX
Information Update - Description has changed: NRC Teleconference - Unit 2 Inspection Update - REQUESTED
BY RICH ST. ONGE (See below for Call In Numbers)
Monday, April 16, 2012 2:00:00 PM
Monday, April 16, 2012 3:00:00 PM
D4A

. Ph I} Meeatin i
ATT00001] hgm
AILQ_QQQZM ‘Cuf‘\ o~ GQJ-"\ dO\
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